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FOUNDATION FOR SUPPORTING A POST AND ARRANGEMENT FOR IMPROVED SAFETY

IN CONNECTION TO SUPPORT STRUCTURES FOR ROAD EQUIPMENT

(57)  Foundation (1) for supporting a post (100), com-
prising a base (10) with a base plate (11) with an extent
transverse an elongate extension direction (z) of the
foundation (1) and having a first area (A). The base (10)
further comprises at least one stiffening arrangement
(12) with an extent in the extension direction (z) and hav-
ing a second area (B), and which extends a first distance
(a) from the base plate (11) in the extension direction (z).
The base (10) further comprises at least three elongate
rods (20) which extends a first length (I) upwards from
the base plate (11) wherein each rod (20) is fixedly con-
nected with afirstend (21) either to the stiffening arrange-
ment (12) or to the base plate (11). Each rod (20) is ar-
ranged at a second distance (b) from another rod (20)
and is further arranged to be fixedly connected to the
post (100) with a second end (22) which is distal from
the first end (21) of the rod (20).
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Description
Technical field

[0001] The present invention relates generally to a
foundation to be used for supporting a post, for example
a road lighting post, a post for a road sign or the like.
Further, the invention relates to an arrangement for im-
proved safety in connection to support structures forroad
equipment, such as lighting posts, etc.

Background art

[0002] In connection to road signs, road lighting and
other permanent road equipment, the development over
the years has resulted in EN-standards related to colli-
sion safety for road equipment and its support structures.
The road equipment referred to in this application con-
cern posts of different kind, which are attached to the
ground by a foundation of metal. Foundations for sup-
porting posts normally are made of concrete and have
an elongate extension and a cross-section which may
differ depending on the design (round, square, hexago-
nal, octagonal, square at the base and transient to oc-
tagonal at the top etc.).

[0003] The European standard EN 12767 concerns a
test method for road equipment and its support structures
and specifies performance requirements and defines lev-
els in passive safety to reduce the severity of injury to
occupants of vehicles impacting head-on with the per-
manent road equipment support structures. The method
is applicable to all types of support structure, but in prac-
tice, light posts and masts supporting signs are the most
common applications. Collisions by vehicles with fixed
objects starting at such low driving speed as 35-50 km/h
and of course higher speed, entail a risk of fatal injury or
permanent disability to car occupants. To avoid these
types of injuries, two solutions exist. One option is to de-
sign the area around the road equipment to avoid any
risk of impact, such as a stationary object can be protect-
ed with a road restraint system. This type unfortunately
induces itself a risk. Another option is to reduce the mag-
nitude of the consequences in case of impact, for exam-
ple by weakening the structure. EN 12767 describes a
method, based on a real impact test, which evaluates
and classifies the effect of this weakening option. De-
pending on the post and its support structure, and how
the total design behaves at the impact test, it will be clas-
sified in either of three levels of passive safety according
to injury of the occupants of the colliding vehicles. These
classes are NE, LE and HE which means Non, Low or
High Energy absorption. In some road types, where there
is no or low probability that a post, which upon a collision
leaves its foundation, will hit another vehicle or person,
the lowest class NE may be enough.

[0004] The supportstructure and the postmay together
contribute to the energy absorption such as the energy
absorption is taken care of by the support structure (foun-
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dation)and the posttogether. Ata non-energy absorption
design (NE), the post may be allowed to leave the foun-
dation and by that the post do not contribute to the total
energy absorption. If the foundation more or less is ar-
ranged into the ground, i.e. not protruding enough above
the ground surface to take up collision force, the NE-
design do not contribute to absorb energy from the col-
lision. To provide this energy absorption, to lower speed
of the vehicle after the crash, but in a safe manner, the
support structure should be a LE- or HE-classed struc-
ture.

[0005] The posts which are to be supported by a foun-
dation may be of different kinds. This application mainly
concerns so-called soft posts for example suitable for
road lighting purposes and the like. The Swedish patent
SE 8503034-4 describes such post with a foundation of
concrete for supporting the post. The post is a hollow
post where the enclosing wall of the post is connected
to rods to form a static unit to take care of stress forces,
from wind or from a collision. In the event of a crash with
a car, the design of the post itself and the cooperation
with the concrete foundation shall take care of the crash
forces and, so to speak, bend/truckle in a controlled way,
such as dampening the speed of the car and minimize
possible injuries to the passengers in the car.

[0006] Known posts, like the one described above, are
normally provided with a foot plate at their lower end, by
means of which the post is attached to the foundation,
but this plate, which normally is welded to both the wall
and to the rods of the post, can have a negative effect
on the post’s ability to softly yield. This due to that the
foot plate makes the solution too stiff.

[0007] Another disadvantage of the known designs is
that the manufacture of the foot plate and its mounting
at the post end bears a disproportionately large part of
the cost of the post.

[0008] The above problems are at least partly taken
care of in the Swedish patent SE 8703896-1. This solu-
tion comprises a foundation with a concrete body from
which bolts project upwards in direction towards the post.
These bolts are connected in pairs to each other at their
top ends, and with their lower ends cast separately into
the concrete body. Normally, the foot plate of a post is
clamped to the rods with threaded sleeve or similar pro-
vided bolts by means of nuts arranged below and above
the foot plate, like in SE 8503034-4, but according to SE
8703896-1, the foot plate is eliminated, and the rods of
the post are directly connected to the bolts projecting
from the concrete body of the foundation. By eliminating
the foot plate, the only remaining part of the post where
it is not completely resilient is removed and upon the
event of a collision, a soft force absorption is obtained
right from the moment of impact until the vehicle is com-
pletely stopped. By that, the post can be flattened com-
pletely from the root end, whereby the foundation bolts
also yield and participate in the force absorption while
subjected to tensile stress. Regardless of whether the
oncoming vehicle hits the post a bit up or - due to the
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ground conditions around the post - right at the lower
end, the post will give way in the intended way. By not
requiring a foot plate, the cost of the post can be reduced
since the manufacture and attachment of the foot plate
drives the cost and further, the fully open post at the bot-
tom (no footplate) also facilitates the installation of cables
for the power supply.

[0009] A disadvantage with the above-described foun-
dations is the use of concrete, both due to environmental
reasons, working conditions during assembly of founda-
tion and post as well as due to safety aspects. Production
of concrete as well as transport of heavy foundations
made of concrete drives the environmental impact on the
planet and as a step towards using less carbon dioxide
during production of posts and foundations, the applicant
strives to eliminate concrete from their products. Further,
by elimination concrete, the applicant may deliver an "end
product" directly to the construction site or customer,
without the need of the extra step via a producer/manu-
facturer of concrete products, such as concrete founda-
tions with integrated rods as described above. This also
reduces transports and costs. Concerning transport and
working conditions on site, the weight of the product is
heavily decreased, wherein the environmental footprint
from transport may be reduced and the handling of the
foundation on the construction site may by performed
without the need of lifting devices driven by vehicles. In-
stead, the foundation may be lifted by hand if wanted.
The applicant has recently filed a patent application, EP
20209741.6, which concerns a foundation of metal and
an arrangement forimproved safety in connection to sup-
port structures for road equipment, such as lighting posts
and the like, which eliminates the use of concrete and
with high safety, where the foundation and the arrange-
ment meet the demands of the highest class HE in EN
12767.This is achieved by a foundation which comprises
a circumferential wall, enclosing an interior space, and a
number of centering means arranged at the wall between
an upper and lower end of the wall, and protruding in the
radial direction, inwards into the interior space. The
centering means are arranged to center an end portion
of a post in the interior space and the foundation further
comprises at adjusting means, arranged to adjust a post
accommodated in the interior space relative the wall in
the radial direction. Such a solution provides a possibility
to center and then adjust a post into the foundation which
is an advantage since the solution allows a certain degree
of misalignment of the foundation relative the vertical up-
right using position of the post.

[0010] The applicant's solution described in
EP20209741.6 is very good since it eliminates the use
of concrete, provides adjustment of the post when insert-
ed into the foundation and provides high security. There
is also a need of an alternative solution with a simpler
and more cost-efficient design.

[0011] Another disadvantage with some types of
known foundations and the connection to the post is that
moisture may be trapped inside the hollow post since the
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connection of the post to the foundation is more or less
sealed, for example by a connection plate or foot plate,
or by that the post rest with its lower end on the top of
the concrete foundation or a top cover. It is therefore a
need to facilitate an arrangement which enables natural
ventilation of the interior of the post, to increase the life
span of the post.

Summary of invention

[0012] An object of the present invention is to provide
a foundation for supporting a post for road equipment
and an arrangement for improved safety in connection
to support structures for road equipment, such as road
lighting posts road signs or the like, wherein the founda-
tion and the arrangement design meet the demands of
the highest class HE in EN 12 767. These objects of are
achieved by the independent claims of the application.
[0013] Accordingtoanaspect, afoundationwhich pref-
erably is made of metal and is arranged for supporting a
post in a substantially upright manner in a using position,
is disclosed. The foundation is to be arranged into the
ground and has an elongate extension direction which is
similar with an axial direction of the post, in the using
position, which position refers to when the post is sup-
ported by the foundation. The foundation comprises a
base which comprises a base plate with an extent trans-
verse the elongate extension direction of the foundation
and which has a first area. The base further comprises
at least one stiffening arrangement with an extent in the
extension direction of the foundation and which has a
second area, wherein the at least one stiffening arrange-
ment extends a first distance, preferably upwards, from
the base plate in the extension direction of the foundation,
referring to the using position of the foundation.

[0014] The base plate and the stiffening arrangement
may be of different kinds. For example, the base may be
a flat plate, from which one or more plates protrudes,
upwards or downwards, to facilitate a support for the base
to avoid buckling and twisting or similar behavior, when
the base is subjected to forces of different kinds. The
stiffening arrangement may for example be a bent part
of the base plate, along outer edges of the base plate or
bent parts along slits arranged perpendicular to sides of
the base plate, such as the stiffening parts points towards
a center of the base plate. Other options may be a rec-
tangular or circular sheet metal part which are welded to
the base plate or for example protruding plates arranged
as a cross and welded to the base plate.

[0015] The base further comprises at least three elon-
gaterods, each with a cross-sectional area, wherein each
rod extends a first length upwards from the base plate in
the elongate extension direction of the foundation. Each
rod is fixedly connected with a first end either to the at
least one stiffening arrangement or to the base plate,
wherein each elongate rod is arranged at a second dis-
tance from another rod. The latter, to create a distance
to adjacent rods such as an open space is achieved be-
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tween the rods. Further, eachrodis arranged to be fixedly
connected to the post with a second end which is distal
from the first end of the rod.

[0016] Such a solution first of all provides a solution
without concrete. Secondly, the solution provides a con-
trolled behavior in the event of a car crash to the postin
the using position of the foundation when supporting the
post, such as the highest class HE in EN 12 767 is
achieved. This, due to that the base has a base plate
with an extent transverse the elongate extension direc-
tion of the foundation such as an "anchor like" function
is achieved. Further, the rods, whit their adapted cross-
sectional area and length, are as mentioned fixedly at-
tached to either the base plate or the stiffening arrange-
ment, and by that transfer the crash force from the post
to the base plate. Normally, it is the crash force that is
the dimensioning force, even if most posts of course not
are subjected to a car crash but only are subjected to
wind forces. The length, dimension and number of rods,
together with the dimensions (thickness, area, etc.) of
the base plate and the dimensions (thickness, area,
height, etc.) of the stiffening arrangement creates a re-
silient construction. Further, the total performance and
design of the foundation, enables packing of soil material
above and around the foundation. The total effect of the
packed soil material together with the foundation enables
a more controlled force absorption, whereby the founda-
tion may yield in the packed soil. The soil material to be
used is controlled by European standards, and normally
consists of fractions of macadam with determined dimen-
sions, and the packing of the macadam also is controlled
by standardized methods. The concrete is so to speak
replaced by packed macadam which allows better func-
tionality compared to the concrete solution. This is a far
better solution compared to prior art which takes care of
the above-described problems.

[0017] According to an embodiment, the first area of
the base plate, the firstlength and the first cross-sectional
area of the elongate rods and the second distance be-
tween adjacent rods are adapted to allow a determined
volume of soil material, preferably normative packed
macadam, to be packed on top of and above the base
plate and around the rods, wherein the determined vol-
ume of packed soil material is determined by the first
area of the base plate and at least 80-90% of the first
length of the elongate rods minus the cross-sectional ar-
eas of the at least three elongate rods, wherein the foun-
dation, together with the determined volume of packed
soil material are arranged take care of a normative force
conducted to the post transverse the extension direction
of the post, when the post is fixedly connected to the
foundation in the using position.

[0018] Such a solution, where the distance between
the rods allows packing of the determined volume of nor-
mative soil material (macadam)also around the rods cre-
ates a "solid" volume of packed macadam. The area of
the base plate ensures a sufficient dimension of the hole
in the ground, in which the foundation is to be positioned,
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as well as a sufficient amount of packed material on top
and sound the rods, to achieve the performance of the
foundation in its using position for supporting the post,
and to cope with the HE-demand. Of course, surrounding
volumes of packed soil material, outside the determined
volume, also may contribute to the function if the hole
into the ground is larger than the determined volume. But
by having adapted dimensions of the base plate, and
adapted dimensions and determined length of the rods
the volume is thereby controlled. Further, by using
80-90% of the length of the rod, means that a distance
is created between the ground level and the lower end
of the post, which enables air to access the interior of the
normally hollow post, and ventilation of the interior of the
post is possible.

[0019] According to an embodiment, the first distance
and the second area of the stiffening arrangement are
adapted to allow fixation of the rods to the at least one
stiffening plate and further adapted to transfer a force
subjected to the post and transferred via the rods, further
to the base plate. In this embodiment, the stiffening ar-
rangement also serves as a fixing arrangement for the
rods as well as a stiffener to the base plate. Preferably,
the stiffening arrangement is at least one plate with the
first height and a width to form the second area, wherein
the area is adapted to transfer forces from the rods to
the base plate and prevent buckling of the base plate,
when the post and foundation are subjected to forces
transverse the elongate extension of the foundation/post.
[0020] According to an embodiment, the first and sec-
ond ends of the at least three elongate rods comprise
one of the following: a flat end portion, wherein the flat
end portion preferably constitutes by flattened rod, or a
slitted end portion which divides the end of the rod in two
halves. A flattened end of the rod as well as a slitted end
portion enable easy connection to the post as well as to
the stiffening arrangement, especially since the post nor-
mally is hollow and if the stiffening arrangement has the
form of a plate.

[0021] According to an embodiment, each rod further
comprises connecting means arranged in a position be-
tween the first and second ends of each rod (preferably
near a top end of the rods) which are arranged to fixedly
connect to a connection means of at least one other rod,
preferably an adjacent rod. The connection means pro-
vides to set and adjust the second distance between the
rods, at least to some extent, but also enable to fix the
rods internally such as the foundation constitutes a co-
herentunit, with less possibility for the rods to bend during
handling and transport and during assembly to the post.
[0022] Accordingtoanembodiment, the base compris-
es four similar base parts fixedly connected to each other,
wherein each base part is made of one single bent steel
sheet metal, wherein each base part comprises the base
plate from which at least one stiffening arrangement is
bent such as the stiffening arrangement protrudes per-
pendicular upwards from the base plate in the extension
direction along a first side of the base plate. By having
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four similar parts, only using one bent steel sheet metal
for each base part, a cost-efficient base is achieved,
which is strong and withstands stress forces in a good
way. Preferably, the four similar base parts are arranged
as four "pieces of cake" arranged adjacent to each other
and connected to each other to form a square base plate
with upwardly protruding stiffening arrangements (i.e. up-
wardly bent steel sheet portions of the base plate).
[0023] According to an embodiment, each of the four
similar base parts mentioned above comprises two stiff-
ening arrangement, wherein one stiffening arrangement
is arranged along the first side of the base plate and the
other stiffening arrangement is arranged along a second
side of the base plate, wherein the four similar base parts
are arranged such as the stiffening arrangements of one
base part are positioned adjacent to stiffening arrange-
ments of two other base parts, wherein the adjacent stiff-
ening arrangements are fixedly connected to each other,
to form the base. Preferably, each base part comprises
a triangular steel sheet metal base plate from which two
portions of the steel sheet metal are bent upwards in the
extension direction of the foundation, to form the two stiff-
ening arrangements, wherein it is easy to fix the stiffening
arrangements of two adjacent base parts to each other.
By that, the base plate of respective base part together
forms a quadratic common base plate of the base of the
foundation. This is a very robust and cost-effective solu-
tion for providing a HE-class foundation.

[0024] According to an embodiment, the first end of
each rod is fixedly connected to two adjacent stiffening
arrangements of two adjacent base parts with fixation
means, which fixation means thereby fixedly connects
the first end of the rod to the stiffening arrangements as
well as fixedly connects the two adjacent stiffening ar-
rangements to each other. This provides a robust and
simultaneous fixation of the rods to the base and the base
parts to each other which saves production time and
thereby reduces cost.

[0025] According to an alternative embodiment of the
foundation, the base comprises two similar base parts
fixedly connected to each other, wherein each base part
is made of two parts: one bent steel sheet metal part,
which comprises the base plate from which at least one
first stiffening arrangement is bent, such as the first stiff-
ening arrangement protrudes perpendicular upwards
from the base plate in the extension direction along a first
side of the base plate, and further at least one second
stiffening plate, fixedly connected at least to the base
plate of the bent steel sheet metal such as the second
stiffening plate protrudes perpendicular upwards from
the base plate of the bent steel sheet metal in the exten-
sion direction. Preferably, the bent sheet metal part com-
prises a triangular base plate from which the first stiffen-
ing arrangement (first stiffening plate) is bent upwards
along a first side of the triangular base plate, and the
second stiffening plate may for example be welded to the
base plate and preferably to the first stiffening arrange-
ment (first stiffening plate), perpendicular relative the
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base plate and the first stiffening plate.

[0026] According to an embodiment of the above-de-
scribed alternative base of the foundation, the two similar
base parts are arranged such as the first stiffening ar-
rangements of the two similar base parts are positioned
adjacent to each other, wherein the adjacent stiffening
arrangements are fixedly connected to each other, to
form the base.

[0027] According to an embodiment of the above-de-
scribed alternative base of the foundation, two of the at
least three rods are fixedly connected with their respec-
tive first end to the two first adjacent stiffening arrange-
ments of the two adjacent base parts with fixation means,
which fixation means thereby fixedly connects the first
end of the rod to the first stiffening arrangements as well
as fixedly connects the two adjacent first stiffening plates
to each other.

[0028] According to an embodiment, the rods are hol-
low. By having a hollow rod, the total weight is lowered
at the same time as the rod ends may be slitted or flat-
tened in an easy and cost-efficient way.

[0029] According to an embodiment, the stiffening ar-
rangement (plate) comprises at least one first through
hole arranged to receive a bolt. Preferably, the at least
one first through hole is elongate. An elongate through
holes provides certain tolerance when positioning and
fixing the rods to the stiffening arrangement.

[0030] According to an embodiment, the first end of
the respective elongate rod comprises at least one sec-
ond through hole arranged to receive a bolt. This to en-
able fixation of the rod to the stiffening arrangement by
means of a bolt and a nut.

[0031] According to an embodiment, the second end
of the respective elongate rod comprises at least one
third through hole arranged to receive a bolt. This to en-
able fixation of the upper ends of the rods to the postin
an easy manner. Preferably, the second end of the re-
spective elongate rod further comprises a nut which is
centered around the at least one third through hole and
fixedly attached at the rod. This is an advantage during
the assembly of the post to the rods, since it may be tricky
to reach inside the post a position a nut on a bolt to fix
the post to the foundation.

[0032] According to an aspect, an arrangement for im-
proved safety in connection to support structures for road
equipment is disclosed. The arrangement comprises a
post which at least at a lower end comprises a hollow
cross-section, and further a foundation according to any
of the preceding claims, which foundation is arranged for
supporting the post in a substantially upright manner in
a using position. The post further comprises a number
of through holes at the lower end of the post, wherein
each through hole is arranged to receive a bolt, for fixedly
connection of the post to the rods of the foundation. No
prior art provides a complete arrangement with the high-
est class HE in EN 12 767, without the use of concrete
and which arrangement yields in a controlled manner by
the design of the foundation in cooperation with packed
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soil, to achieve a controlled force absorption and thereby
lower the speed of the vehicle, to avoid severe injuries
of passengers of a vehicle.

Brief description of drawings

[0033] The invention is now described, by way of ex-
ample, with reference to the accompanying drawings, in
which:

Fig. 1 shows a side view of a part of an arrangement
including an inventive foundation and a post, where
a lower end of the post is visible in the figure.

Fig. 2 shows a side view of the foundation according
to Fig. 1 with a determined volume of packed soil
material defined by the dimensions of the foundation.

Fig. 3 shows a zoomed view of an upper part of the
foundation and a lower part of a post mounted to the
foundation.

Fig. 4 shows a detailed view of the foundation ob-
liquely from above, without a mounted post.

Fig. 5a shows an exploded view of a base of the
foundation according to one embodiment where four
similar base parts are mounted together to form one
base. Fig. 5b shows the base of the foundation of
Fig. 5a where the four base parts are mounted to
each other and to a number of rods of the foundation.
Fig. 5¢ shows the foundation in a view from above.

Fig. 6a shows an exploded view of a base of the
foundation according to an alternative embodiment,
where four similar base parts are mounted together
to form one base. Fig 6b shows the base of the foun-
dation of Fig. 6a where the four base parts are mount-
ed to each other and to a number of rods according
to an alternative embodiment.

Fig. 7 shows an exploded view of a base of the foun-
dation according to an alternative embodiment,
where two similar base parts are mounted together
to form one base.

Description of embodiments

[0034] In the following, a detailed description of a foun-
dation and an arrangement according to the invention is
disclosed in detail, in respect of embodiments and in ref-
erence to the accompanying drawings. All examples
herein should be seen as part of general description and
therefore possible to combine in any way in general
terms.

[0035] Fig. 1 shows a side view of an arrangement
which has animproved safety concerning collision safety
in the field of road equipment and its support structures.
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The arrangement comprises a post 100, which lower end
is visible in the figure, and a foundation 1 which is ar-
ranged for supporting the post 100 in a substantially up-
right manner in a using position. The foundation 1 is to
be arranged into the ground and has an elongate exten-
sion direction z which is similar with an axial direction of
the post 100 in the using position of the foundation The
foundation 1 comprises a base 10 arranged at a lower
part of the foundation 1 seen in the using position when
supporting the post 100. The base 10 comprises a base
plate 11 with an extent transverse the elongate extension
direction z of the foundation 1, such as forming a first
area A. The base 10 further comprises at least one, but
preferably four or eight stiffening arrangements 12, each
with an extent in the extension direction z of the founda-
tion 1. At least three, but preferably four elongate rods
20 extend a first length | upwards from the base plate 11
in the elongate extension direction z of the foundation 1,
in the using position of the foundation 1. Each rod 20 is
fixedly connected with a first end 21 of the rod 20 either
to the stiffening arrangement 12 or to the base plate 11.
In the preferred embodiment of Fig. 1, the rods 20 are
fixedly attached to the stiffening arrangement 12. The
main function of the stiffening arrangement is to strength-
en the base plate 11 to avoid buckling of the base plate
11 when the foundation is subjected to wind forces and
crash forces during use, but as mentioned above, the
fixation of the rods 20 to the stiffening arrangements 12
is another function which provides transformation of forc-
es from the post 100, to the base plate 11 via the rods
20 and the stiffening arrangements 12. Each rod 20 is
arranged to be fixedly connected to the post 100 with a
second end 22 which is distal from the first end 21 of the
rod 20, which may be seen in the upper part of the figure,
where also a lower end of the upright post 100 may be
seen. When the foundation 1 is "installed" into the ground,
normally in an excavated pit, in a standardized way (ac-
cording to standards within the field of road equipment),
the rods 20 normally protrudes a bit above a ground sur-
face 200. This will be explained further below.

[0036] Fig. 2 shows a side view of the foundation 1
according to Fig. 1 with a determined volume V of packed
soil material defined by the dimensions of the foundation.
The first area A of the base plate 11, the first length | and
a cross-sectional area of the elongate rods 20 and a sec-
ond distance b between adjacent rods 20 (see Fig. 4) are
adapted such as allowing the determined volume V of
soil material, preferably normative packed macadam (ac-
cording to standards within the field), to be packed on
top of and above the base plate 11 and around the rods
20. The determined volume V of packed soil material is
determined by the first area A of the base plate 11 and
at least 80-90% of the first length | of the elongate rods
20 minus the cross-sectional areas of the at least three
elongate rods 20. When designing the foundation 1 to
achieve the HE-class described in the background, the
foundation 1 with its design together with the determined
volume V of packed soil material are arranged take care
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of a normative force conducted to the post 100 transverse
the extension direction z of the post 100, when the post
100 is fixedly connected to the foundation 1 in the using
position. The base plate 11 functions as an anchor which
is "fixed" in the packed macadam and the area A of the
base plate 11 is adapted by its size such as the volume
V is enough to take up the predetermined test force ac-
cording to the standards. Further, the dimensions of the
rods (length, cross-section) and the number of rods 20,
are adapted to allow the determined volume V of packed
macadam above the base plate 11, and the distance be-
tween the rods 20 further allows macadam to be packed
around the rods 20 such as no "pockets" of air (gaps with
no macadam) occurs in the volume. By this design, a
body of concrete is avoided. It is further an advantage
with this design compared to using concrete, because
the rods 20 may yield into the packed macadam wherein
the foundation 1 gets a resilient behavior which is good
when managing crash-forces. Of course, the volume V
may also be slightly limited by the dimensions of the stiff-
ening arrangements 12. The use of 80-90% of the first
length | of the elongate rods 20 is preferred since the
rods 20 preferably shall protrude above the ground sur-
face 200, to allow ventilation of the post 100 and to make
sure that rainwater and the like may leave the lower end
of the post 100.

[0037] Fig. 3 and 4 show a zoomed view of an upper
part of the foundation 1 and in Fig. 3 a lower part of a
post 100 is mounted to the foundation 1 but in Fig. 4, the
post is not attached to the rods 20. Each rod 20 has a
cross-sectional area which is hollow and each rod 20
extends the first length | upwards from the base plate
(not visible in Fig.3-4) in the elongate extension direction
z of the foundation 1, as mentioned above. The second
ends 22 ends a third distance c above the ground surface
200, to allow ventilation of the post 100 and to make sure
that rainwater and the like may leave the lower end of
the post 100 as discussed above. The second end 22 of
each rod 20 has a flat end portion 25 and each rod 20 is
arranged to be fixedly connected to the post 100 with its
respective second end 22 by means of bolt 50, wherein
the second end 22 of the respective elongate rod 20 com-
prises third through holes 22a. The post 100 comprises
a number of through holes 102 at the lower end of the
post 100, which are arranged to receive a respective bolt
50, for fixedly connection of the post 100 to the rods 20.
To facilitate an easy assembly of the post 100 to the rods
20, a nut 51 is preferably fixedly attached to insides of
the flat end portion 25 of the second end 22 in a centered
position relative the third through hole 22a. When mount-
ing the post 100 to the foundation 1, the post 100 is
threaded over the rods 20 and bolts 50 are inserted
through the trough holes 102, 22a and nut 51.

[0038] Each rod 20 is arranged at a second distance
b from each other which may be selected depending on
the size of the post (i.e. the diameter of the post). Each
rod 20 further comprises connecting means 24 which are
arranged in a position between the first and second ends
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21, 22 of each rod 20, preferably near the second ends
22. The connecting means 24 are arranged to fixedly
connect to a connection means 24 of at least one other
adjacent rod 20. The connecting means 24 comprises a
number of holes in different positions in which a rivet or
the like may be introduced to fixedly connect the con-
necting means 24 to each other. By the number of holes
of the connecting means 24 an adjustment of the second
distance b, at least near the second ends 22 of the rods
20, is possible.

[0039] Fig. 5a-c show an embodiment of the base 10
of the foundation 1. Fig. 5¢c shows an exploded view of
the base 10 where four similar base parts 27 are mounted
together to form one base 10. Fig 5b shows the base 10
of the foundation 1 of Fig. 5a where the four base parts
27 are mounted to each other and to four rods 20 and
Fig. 5¢ shows the foundation 1 in a top view from above.
In this preferred embodiment, each base part 27 is made
of one single bent steel sheet metal, which comprises
the base plate 11 from which two stiffening arrangements
12 are bent such as the stiffening arrangements 12 pro-
trudes perpendicular upwards from the base plate 11, in
the extension direction z, along a first side 11a and sec-
ond side 11b of the base plate 11. Each stiffening ar-
rangement 12 extends a first distance a from the base
plate 11 in the extension direction z of the foundation 1
and has a second area B formed by the first distance a
and a width. The first distance a and the second area B
of the stiffening arrangement 12 are adapted to allow
fixation of the rods 20 to stiffening plate 12 and further
adapted to transfer a force subjected to the post 100, and
which is transferred via the rods 20, further to the base
plate 11 and to strengthen the base plate 11 to cope with
the forces and to avoid buckling of the base plate 11. To
strengthen an outer edge of each base part 27, a com-
plementary stiffening fold 12ais arranged along the outer
edge of each base part 27. The area of the base plate
11 is about a quarter of the first area A (A/4). Further
each stiffening arrangement 12 comprises at least one,
but preferably two elongate, first through holes 13, each
arranged to receive fixation means 29, for example a bolt
or the like, which may be introduced into the first through
hole 13. Further, the first end 21 of the respective elon-
gate rod 20 comprises at least one, but preferably two
second through holes 21a which arranged to receive a
bolt or the like. The four similar base parts 27 are ar-
ranged such as the stiffening arrangements 12 of one
base part 27 are positioned adjacent to stiffening ar-
rangements 12 of two adjacent base parts 27, wherein
the adjacent stiffening arrangements 12 are fixedly con-
nected to each other by means of the fixation means 29,
to form the base 10. As seen in Fig. 5b, the first end 21
of each rod 20 has a flat end portion 25 which in this
embodiment is introduced between two adjacent stiffen-
ing arrangements 12 and fixed between these by the fix-
ation means 29. By that, a very robust connection is
achieved between the base parts 27 and the rod 20. The
open design of the foundation 1 and the first area A of
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the base plate 11 allows as mentioned above macadam
of predefined structure to be packed on top of the base
plate 11 and around the rods 20, to gain the same and
better functionality compared to concrete foundations.
[0040] Fig.6a shows an exploded view of a base 10 of
the foundation according to an alternative embodiment,
where four similar base parts 27 are mounted together
to form one base 10. Fig 6b shows the base 10 of the
foundation of Fig. 6a where the four base parts 27 are
mounted to each other and to a number of rods 20 ac-
cording to the alternative embodiment. The main differ-
ence between this embodiment and the one described
above is that the first end 21 of each rod 20 comprise a
slitted end portion 26 which divides the first end 21 of the
rod 20 in two halves. One smaller difference is that the
first through holes 13 may be just round holes and not
elongate but elongate first through holes 13 may also be
used. The description above also applies to this embod-
iment, but with the difference that the adjacent stiffening
arrangements 12 of adjacent base parts 27 are posi-
tioned close to each other and the rod 20 is connected
to them by that the slitted end portion 26 of the rod 20 is
introduced over the two adjacent stiffening arrangements
12 where the fixation means 29 connects the rods 20 and
the stiffening arrangements 12 to each other.

[0041] Fig. 7 shows an exploded view of a base 10 of
the foundation 1 according to an alternative embodiment,
where two similar base parts 28 are mounted together
to form one base 10.

[0042] Each base part 28 is made of two parts 28a,
12b, one bent steel sheet metal part 28a and at least one
second stiffening plate 12b. The bent steel sheet metal
part 28a comprises the base plate 11 from which at least
one, but preferably two first stiffening arrangements 12a
are bent such as the first stiffening arrangements 12a
protrude perpendicular upwards from the base plate 11
in the extension direction z along a first side 11a of the
base plate 11. The second stiffening plate 12b is fixedly
connected to the base plate 11 of the bent steel sheet
metal 28a such as the second stiffening plate 12b pro-
trudes perpendicular upwards from the base plate 11 of
the bent steel sheet metal 28a in the extension direction
z. The two similar base parts 28 are positioned adjacent
to each other and are fixedly connected to each other to
form the base 10. Depending on the design of the first
end 21 of the respective rod 20 (flat or slitted) the two
base parts 28 with their respective first stiffening arrange-
ments 12a may be arranged in similar way like described
above and fixed to each other by the fixation means 29.
In Fig. 7, the slitted version is shown. Further, the respec-
tive first end 21 of at least two of the rods 20 may be
connected to the two first adjacent stiffening arrange-
ments 12a of the two adjacent base parts 28 with the
fixation means 29, which thereby fixedly connects the
first end 21 of the rod 20 to the first stiffening arrange-
ments 12a as well as fixedly connects the two adjacent
first stiffening plates 12a to each other to form the base
10. The other two rods 20 may be fixedly connected to
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the second stiffening plate 12b of respective two base
parts 28.

[0043] Further combinations and forms of the base
may for example one base plate from which one or more
stiffening arrangements protrudes, and which is/are
welded to the base plate or fixed in other ways to the
base plate. The stiffening arrangements may forexample
be in the form of a pipe-like protruding circular shape, a
quadratic or square form, triangular form, cross form etc.

Claims

1. Afoundation (1) arranged for supporting a post (100)
in a substantially upright manner in a using position,
wherein the foundation (1) having an elongate ex-
tension direction (z) similar with an axial direction of
the post (100) in the using position, the foundation
(1) comprising:

- a base (10) which comprises a base plate (11)
with an extenttransverse the elongate extension
direction (z) of the foundation (1) and having a
first area (A), the base (10) further comprises at
least one stiffening arrangement (12) with an ex-
tent in the extension direction (z) of the founda-
tion (1) and having a second area (B), wherein
the at least one stiffening arrangement (12) ex-
tends afirst distance (a) from the base plate (11)
in the extension direction (z) of the foundation
(1), referring to the using position of the founda-
tion (1),

- at least three elongate rods (20) each with a
cross-sectional area, wherein each rod (20) ex-
tends a first length (1) upwards from the base
plate (11) in the elongate extension direction (z)
of the foundation (1), wherein each rod (20) is
fixedly connected with a first end (21) either to
the at least one stiffening arrangement (12) or
to the base plate (11), wherein each elongate
rod (20) is arranged at a second distance (b)
from another of the at least three elongate rods
(20), and wherein each rod (20) is arranged to
be fixedly connected to the post (100) with a
second end (22) which is distal from the firstend
(21) of the rod (20).

2. Foundation (1) according to claim 1, wherein the first
area (A) of the base plate (11), the first length (I) and
the cross-sectional area of the elongate rods (20)
and the second distance (b) between adjacent rods
(20) of the at least three elongate rods are adapted
to allow a determined volume (V) of soil material,
preferably normative packed macadam, to be
packed on top of and above the base plate (11) and
around the rods (20), wherein the determined vol-
ume (V) of packed soil material is determined by the
first area (A) of the base plate (11) and at least
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80-90% of the first length (1) of the elongate rods (20)
minus the cross-sectional areas of the at least three
elongate rods (20), wherein the foundation (1), to-
gether with the determined volume (V) of packed soil
material are arranged to take care of a normative
force conducted to the post (100) transverse the ex-
tension direction (z) of the post (100), when the post
(100) is fixedly connected to the foundation (1) in the
using position.

Foundation (1) according to claim 1 or 2, wherein
the first distance (a) and the second area (B) of the
stiffening arrangement (12) are adapted to allow fix-
ation of the rods (20) to the at least one stiffening
plate (12) and further adapted to transfer a force sub-
jected to the post (100) and transferred via the rods
(20), further to the base plate (11).

Foundation (1) according to any of the preceding
claims, wherein the first and second ends (21, 22)
of the at least three elongate rods (20) comprise one
of the following:

- aflat end portion (25), wherein the flat end por-
tion (25) preferably constitutes by flattened rod
(20), or

- a slitted end portion (26) dividing the end (21,
22) of the rod (20) in two halves.

Foundation (1) according to any of the preceding
claims, wherein each rod (20) further comprises con-
necting means (24) arranged in a position between
the first and second ends (21, 22) of each rod (20)
and arranged to fixedly connect to a connection
means (24) of at least one other rod (20) of the at
least three rods.

Foundation (1) according to any of the preceding
claims, wherein the base (10) comprises four similar
base parts (27) fixedly connected to each other,
wherein each base part (27) is made of one single
bent steel sheet metal, wherein each base part (27)
comprises the base plate (11) from which at least
one stiffening arrangement (12) is bent such as the
stiffening arrangement (12) protrudes perpendicular
upwards from the base plate (11) in the extension
direction (z) along a first side (11a) of the base plate

(11).

Foundation (1) according to claim 6, wherein each
of the four similar base parts (27) comprises two stiff-
ening arrangement (12), wherein one stiffening ar-
rangement (12) is arranged along the first side (11a)
of the base plate (11) and the other stiffening ar-
rangement (12) is arranged along a second side
(11b) of the base plate (11), wherein the four similar
base parts (27) are arranged such as the stiffening
arrangements (12) of one base part (27) are posi-
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10.

1.

12.

13.

tioned adjacent to stiffening arrangements (12) of
two other base parts (27), wherein the adjacent stiff-
ening arrangements (12) are fixedly connected to
each other, to form the base (10).

Foundation (1) according to claim 7, wherein the first
end (21) of each rod (20) is fixedly connected to two
adjacent stiffening arrangements (12) of two adja-
cent base parts (27) with fixation means (29), which
fixation means (29) thereby fixedly connects the first
end (21) oftherod (20) to the stiffening arrangements
(12) as well as fixedly connects the two adjacent stiff-
ening arrangements (12) to each other.

Foundation (1) according to any of claims 1 - 5,
wherein the base (10) comprises two similar base
parts (28) fixedly connected to each other, wherein
each base part (28) is made of two parts (28a, 12b):

- one bent steel sheet metal part (28a), which
comprises the base plate (11) from which at
least one first stiffening arrangement (12a) is
bent such as the first stiffening arrangement
(12a) protrudes perpendicular upwards from the
base plate (11) in the extension direction (z)
along a first side (11a) of the base plate (11),

- atleast one second stiffening plate (12b) fixedly
connected at least to the base plate (11) of the
bent steel sheet metal (28a) such as the second
stiffening plate (12b) protrudes perpendicular
upwards from the base plate (11) of the bent
steel sheet metal (28a)in the extension direction

().

Foundation (1) according to claim 9, wherein the two
similar base parts (28) are arranged such as the first
stiffening arrangements (12a) of the two similar base
parts (28) are positioned adjacent to each other,
wherein the adjacent stiffening arrangements (12a)
are fixedly connected to each other, to form the base
(10).

Foundation (1) according to any of claims 9 or 10,
wherein two of the at least three rods (20) are fixedly
connected with their respective first end (21) to the
two first adjacent stiffening arrangements (12a) of
the two adjacent base parts (28) with fixation means
(29), which fixation means (29) thereby fixedly con-
nects the first end (21) of the rod (20) to the first
stiffening arrangements (12a) as well as fixedly con-
nects the two adjacent first stiffening plates (12a) to
each other.

Foundation (1) according to any of the preceding
claims, wherein the rods (20) are hollow.

Foundation (1) according to any of the preceding
claims, wherein the stiffening arrangement (12, 12a,
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12b) comprises at least one first through hole (13)
arranged to receive a bolt, and wherein the first end
(21) of the respective elongate rod (20) comprises
at least one second through hole (21a) arranged to
receive a bolt.

Foundation (1) according to any of the preceding
claims, wherein the second end (22) of the respec-
tive elongate rod (20) comprises at least one third
through hole (22a) arranged to receive a bolt.

An arrangement for improved safety in connection
to support structures for road equipment, the ar-
rangement comprising:

-apost (100), which atleast ata lowerend (101)
comprises a hollow cross-section,

- a foundation (1) according to any of the pre-
ceding claims arranged for supporting the post
(100) in a using position,

wherein the post (100) comprises a number of
through holes (102) at the lower end (101) of the post
(100), wherein each through hole (102) is arranged
to receive a bolt (50), for fixedly connection of the
post (100) he rods (20) of the foundation (1).
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