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(54) System for anchoring in the ground the end of a highway guardrail

(57) System for anchoring in the ground (5) the end
(2) of a highway guardrail (1), which system comprises
at least one anchoring tube (3) to be installed partly in

the ground, by the aid of which the end (2) of the guardrail
is anchored in the ground. The invention is implemented
such that the end (2) of the guardrail comprises at least
one anchoring tube (3) and guide part (6).
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Description

[0001] The object of the current invention is a system
for anchoring in the ground the end of a highway guard-
rail, which system comprises at least one anchoring tube
to be installed partly in the ground, by the aid of which
the end of the guardrail is anchored in the ground.
[0002] The invention relates generally to highway
guardrails and more particularly to the center guardrails
of traffic lanes, which have recently become rapidly more
widespread. They are used for safety reasons to prevent
meeting accidents of vehicles moving in opposite direc-
tions. By means of center guardrails, of course, overtak-
ing can be prevented in places where it would be dan-
gerous. Center guardrails have become widely adopted,
particularly on highways with an overtaking lane.
[0003] Highway guardrails are composed of essential-
ly vertical metallic guardrail pillars that are at a distance
from each other, embedded and/or fixed into the ground,
as well as of metallic guides, i.e. essentially horizontal
guardrail parts, fixed to them. The terms "vertical" and
"horizontal" are not, of course, mathematically precise in
this context, because they vary according to the profile
of the ground surface on the highway.
[0004] It is typical for a highway guardrail that it is, in
one way or another, anchored in the ground so that it is
able to receive the collision forces of vehicles in accident
situations. Earlier it has been usual to anchor a guardrail
with only vertical guardrail pillars. A widespread practice
nowadays is that the ends of a guardrail are anchored
firmly in the ground and the center part of the guardrail
yields for absorbing collision forces.
[0005] The anchoring of the ends of a guardrail has
earlier been implemented by digging a pit in the ground
and by casting an anchoring means for the end of the
guardrail in the ground. The end of the guardrail is thus
fixed to this anchoring means. This method, however,
has the drawback that already finished asphalt must be
broken when digging a pit. Correspondingly, the repair
of the road after installation incurs costs. The procedure
is also time-consuming.
[0006] Publication EP 2 298 999 A2 presents a solution
for anchoring the end of a guardrail by the aid of a sep-
arate anchoring unit. The anchoring unit is fixed into the
ground with anchoring tubes to be hit through the holes
in it. The top ends of the anchoring tubes comprise wid-
enings, which come against the base plate of the anchor-
ing unit when the anchoring tubes have been hit into their
position. A drawback with this system is that the anchor-
ing unit and/or the butt end of the guardrail cannot be
replaced without pulling the anchoring tubes up out of
the ground. If the tubes are pulled up, new tubes cannot
be installed into the same holes, but instead some soil
improvement work is needed. Otherwise the anchoring
tubes will not necessarily adhere to the ground sufficient-
ly strongly. On the other hand, this solution also does not
enable installation of the anchoring tubes at an angle with
respect to the ground surface, at which angle their grip

in the ground would improve. When hitting into an angle
in the solution presented in the publication, the anchoring
tubes would not have any lateral support at all, in which
case it would be awkward to hit an anchoring tube into a
certain angle. Also the widenings on the top parts of the
anchoring tubes prevent them, in an inclined installation,
being installed adjoined to the base plate because the
anchoring tube is left to support from the widening of the
top part. At an angle in this context means that the angle
of an anchoring tube is, when installed into its position,
of an essentially different direction than 90° with respect
to the ground surface.
[0007] The aim of the invention is to achieve a new
type of system for anchoring in the ground the end of a
highway guardrail. The system according to the invention
is characterized in that the end of the guardrail comprises
at least one anchoring tube and guide part.
[0008] The term anchoring tube in this context refers,
in addition to a tube, also to various profiles, such as e.g.
I-profile, which is not included in the geometrical defini-
tion of a tube. The anchoring tubes are preferably of tube
profile.
[0009] One preferred embodiment of the system ac-
cording to the invention is characterized in that there are
two units of anchoring tubes, as is per se known in the
art, and they are installed consecutively as viewed in the
longitudinal direction of the guardrail.
[0010] Another preferred embodiment of the system
according to the invention is characterized in that the end
of the guardrail comprises installation holes for the an-
choring tubes and also guide parts against the flange
part of an anchoring tube.
[0011] Yet another preferred embodiment of the sys-
tem according to the invention is characterized in that
the installation holes and the cross-sections of the an-
choring tubes are essentially of the same shape, prefer-
ably of equiangular quadrilateral shape, such that the
outer dimension of the tube is smaller than the inner di-
mension of the hole.
[0012] In a preferred embodiment one of the advan-
tages of the invention that can be mentioned is that an
end of the guardrail can, if necessary (e.g. after an acci-
dent), be detached from the anchoring tubes and can be
replaced without the anchoring tubes needing to be lifted
out of the ground.
[0013] According to one preferred embodiment the
system comprises at least one anchoring tube to be in-
stalled partly in the ground, by the aid of which the end
of the guardrail is anchored in the ground. The angle of
the anchoring tube in this embodiment is of an essentially
different magnitude than 90° with respect to the surface
of the ground.
[0014] One preferred embodiment of the system de-
scribed above is characterized in that there are two units
of anchoring tubes and they are arranged consecutively
at a distance from each other as viewed in the longitudinal
direction of the guardrail, and in that of the anchoring
tubes one is installed vertically into the ground and the
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other at an angle with respect to this.
[0015] An advantage of the aforementioned second
solution that can be mentioned is that an end of the guard-
rail can be anchored without separate fixing means.
Since the anchoring tubes are of different directions and
installed through holes of corresponding directions, the
end of the guardrail is not able to detach from the an-
choring tubes.
[0016] It must be noted that when the description and
the claims refer to an end of the guardrail, this can ex-
plicitly mean an end of the guardrail or it can mean the
separate anchoring unit fixed to it. For the sake of clarity,
the designation end of the guardrail is used for both.
[0017] By the aid of the invention the forces produced
in the guardrail by a possible collision into the guardrail
are transmitted to the flank of the anchoring tubes at the
end of the guardrail and via it into the ground.
[0018] In the following, the invention will be described
in more detail by the aid of some preferred embodiments
with reference to the attached drawings, wherein

Fig. 1 presents highway guardrail according to the
invention, as viewed from the side.

Fig. 2 presents the same as Fig. 1, but as viewed
from above.

Fig. 3 presents the holes of an anchoring unit, as
viewed from below the anchoring unit.

Fig. 4 presents the same as Fig. 3, but as viewed
from the side.

Fig. 5 presents an anchoring unit and anchoring
tubes as viewed from above.

Fig. 6 presents the same as Fig. 5, but as viewed
from above.

Fig. 7 presents an anchoring method according to
one preferred embodiment of the invention for the
end of a guardrail.

Fig. 8 presents an anchoring method according to a
second preferred embodiment of the invention for
the end of a guardrail.

[0019] Figs. 1 and 2 thus present a highway guardrail
1, e.g. a center guardrail, and more particularly the sec-
ond end of the guardrail. The end 2 of the guardrail is
detachably anchored in the ground 5 with two anchoring
tubes 3, with the end of the guardrail being fixed to the
part of the anchoring tubes that is above ground. The
anchoring tubes are hit, or in some other manner in-
stalled, into the ground 5 with a tool intended for this
purpose, such as with a tamping machine. Holes (Fig. 3)
are made in the end 2 of the guardrail, through which
holes the anchoring tubes are hit so as to be for the most

part in the ground. The length of the anchoring tubes 3
can vary, but is e.g. between 1-2 m. When they are in-
stalled (hit) into the ground, they are for the most part,
but not completely, in the ground.
[0020] The anchoring tubes 3 are arranged consecu-
tively at a distance from each other in the longitudinal
direction of the guardrail 1. The distance can vary ac-
cording to need, but can be e.g. between 50-100 cm. Of
course, the quantity of anchoring tubes 3 can vary. There
is at least one of them, but most preferably two. A larger
quantity than this is not excluded.
[0021] In the solution presented by Fig. 1 the anchoring
tubes 3 are parallel with each other and diverge to some
extent from the vertical direction. As will be explained
below, the anchoring tubes 3 can have other attitudes
also, according to need.
[0022] Figs. 3 and 4 present a simplified anchoring unit,
from which it is seen that the holes 4 made for the an-
choring tubes 3 are preferably equiangular quadrilateral
in shape. The anchoring tubes 3 are, of course, essen-
tially the same in their cross-sectional shape as the holes
4, but slightly smaller in their outer dimensions than the
inner dimensions of the holes so that the anchoring tubes
3 fit through the holes 4. The shape of the holes and of
the anchoring tubes can be other than equiangular quad-
rilateral, e.g. round, triangular or polygonal. A shape dif-
fering from a round shape, such as an angular shape,
has the advantage that the holes in the guide part 6 of a
hole and in the anchoring tube 3 for the bolted joint can
be easily aligned, because the tube is not able to rotate
in the hole. The alignment of the holes in the vertical
direction occurs e.g. such that when the impact tool of
the tamping machine meets guardrail or the fixing unit or
the top surface of the guardrail, from where it is no longer
able to hit the anchoring tube deeper, the holes are
aligned. This is seen e.g. from Fig. 1, in which the top
surfaces of the anchoring tubes 3 are on the same plane
as the top surface of the guardrail.
[0023] When talking about the guide part 6, this can
mean separate platelike parts, such as in Figs. 5 and 6,
or tube-shaped parts, inside which an anchoring tube 3
is placed when installing the anchoring tube 3 in the
ground. When using tube-shaped parts as guide parts 6
it is essential that the cross-sections of the anchoring
tubes 3 and of the guide parts are of the same shapes
such that the outer dimension of the anchoring tube 3 is
smaller than the inner dimension of the guide part 6. The
height of the guide part 6 is preferably over 40 mm and
according to the most preferable embodiment over 50
mm. The height of a guide part 6 in this context means
the distance that an anchoring tube 3 travels inside, or
supported by, the guide part 6.
[0024] The bolted joints of the anchoring tubes 3 are
presented in more detail in Figs. 5 and 6. Guide parts 6,
in which through-holes have been made for the bolts 7,
are fixed to the anchoring unit 2, e.g. welded at the point
of the edges of the holes. The anchoring tubes 3 comprise
corresponding holes, in which case the bolts 7 extend
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through both the guide parts 6 and the anchoring tubes.
The bolted joint is tightened finally with nuts. The anchor-
ing unit 2 is fixed at its second end to the guardrail e.g.
with a bolted joint.
[0025] Fig. 7 presents a solution according to one pre-
ferred embodiment of the invention. In it the anchoring
tubes 3 are at a different angle to each other. As viewed
from the center part of the guardrail 1, the first anchoring
tube 3 is essentially vertical and the second tube is at an
angle, which is e.g. approx. 10-20° with respect to this.
Correspondingly, the holes, through which the tubes are
hit into the ground, are in the same way at an angle with
respect to each other. In practice, therefore, the guide
parts 6 of the holes are installed such that in one of the
holes they are vertical and in the other hole they are at
an angle to this. In this case the end 2 of the guardrail is
not able to detach from the anchoring tubes 3 even if no
separate fixing means were used. Here, therefore, even
a bolted joint is not necessarily needed. In the case pre-
sented by Fig. 7, the end of the guardrail is beveled on
its bottom edge such that it settles against the ground
evenly.
[0026] In Fig. 8 the end of the guardrail is formed from
a separate anchoring unit, which is fixed to the guardrail
1. The anchoring tubes 3 are installed into the ground 5
through the holes formed in the anchoring unit. For en-
suring the fixing, bolted joints 8 are used in this embod-
iment. In this case, when viewed from the center part of
the guardrail the latter anchoring tube is shorter than the
first anchoring tube.
[0027] It is obvious to the person skilled in the art that
the invention is not limited to the embodiments presented
above, but that it can be varied within the scope of the
claims presented below.
[0028] The characteristic features possibly presented
in the description in conjunction with other characteristic
features can also, if necessary, be used separately to
each other.

Claims

1. System for anchoring in the ground (5) the end (2)
of a highway guardrail (1), which system comprises
at least one anchoring tube (3) to be installed partly
in the ground, by the aid of which the end (2) of the
guardrail is anchored in the ground, characterized
in that the end (2) of the guardrail comprises at least
one anchoring tube (3) and guide part (6).

2. System according to claim 1, characterized in that
there are two units of anchoring tubes (3), as is per
se known in the art, and they are installed consecu-
tively as viewed in the longitudinal direction of the
guardrail (1).

3. System according to claim 1 or 2, characterized in
that the end (2) of the guardrail comprises installa-

tion holes (4) for the anchoring tubes (3) and also
guide parts (6) against the flange part of an anchoring
tube (3).

4. System according to any of claims 1-3, character-
ized in that the installation holes (4) and the cross-
sections of the anchoring tubes (3) are essentially
of the same shapes, preferably of equiangular quad-
rilateral shapes, such that the outer dimension of the
anchoring tube (3) is smaller than the inner dimen-
sion of the hole (4).

5. System according to any of claims 1-4, character-
ized in that essentially horizontal through-holes are
made in the anchoring tubes (3), and in that corre-
sponding through-holes are made in the guide parts
(6) of the installation holes (4), in which case the
guide parts (6) of the installation holes and the an-
choring tubes (3) can be connected to each other by
using the through-holes with connection means,
such as with bolts (7) and nuts.

6. System according to any of claims 1-5, character-
ized in that the end (2) of the guardrail is detachably
fixed to that part of the anchoring tube (3) remaining
above the ground (5).

7. System according to any of claims 1-4, character-
ized in that the angle of at least one anchoring tube
(3) is, when installed into its position, of an essentially
different magnitude than 90° with respect to the
ground surface, and in that the end (2) of the guard-
rail comprises an installation hole (4) in the direction
of the anchoring tube (3), through which hole the
anchoring tubes (3) are installed.

8. System according to claim 7, characterized in that
there are two units of anchoring tubes (3) and they
are arranged consecutively at a distance from each
other as viewed in the longitudinal direction of the
guardrail, and in that of the anchoring tubes (3) one
is installed vertically into the ground and the other at
an angle with respect to this.

9. System according to any of claims 1-8, character-
ized in that the height of the guide part (6) is pref-
erably over 40 mm.
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