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(54) Road construction and use of insulation plate in road construction

(57) Road construction, which comprises at least a
road surface layer (5) and construction layers (6,7) and
an insulation layer arranged under it. The insulation layer

has been formed by arranging at least one layer of plates
(1,1’) made of cellular plastic, which plates comprise a
first surface and a second surface, and which surfaces
are coated with a structure reinforcing fiber mat.
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Description

Field of the invention

[0001] The invention relates to a road construction and
use of an insulation plate manufactured of cellular plastic
in a road construction according to the preambles of the
independent claims presented below.

Background of the invention

[0002] In the infraconstruction, the construction layers
of roads and the like must be carried out carefully, since
otherwise the load caused by the traffic will break the
road surface. The road soil consisting of natural materi-
als, such as clay, can be naturally soft and weakly bear-
ing, as a consequence of which such road soil construc-
tion is weakly load-bearing. In cold areas also the freezing
of the soil, i.e. frost and melting of frost, causes move-
ment of soil elements and thus damages the road soils.
[0003] In frost susceptible soil bases, the risk of surface
damages in road, street and residential area is high.
When repairing the street or yard damaged by frost, it is
not expedient to repair them only by resurfacing, but it
will also be necessary to improve the frost protection of
the construction. Frost damages are caused by oversized
frost heave, which can be reduced by frost protection.
[0004] In road and yard construction, thick rock mate-
rial layers are typically used against humidity and frost
attacks, but the thickness of the construction will then
become remarkably high. The frost protection can be re-
alized when constructing or repairing streets and yards
also by using frost insulation plates. Typically, XPS (ex-
truded polystyrene) plates have been used as a frost in-
sulation of the road construction. These plates distribute
fairly little traffic loads to a wider area in the soil base. If
the bearing of the soil base is weak, ruts start to form to
the road in the course of time, since the soil base will be
unevenly indented as a result of the load.
[0005] Also plates or blocks made of expanded poly-
styrene (EPS) are often used as lightweight fill materials
in road constructions. Such EPS layers usable in soil
constructions become, however, easily remarkably thick.
Furthermore, the problem is that the plates collapse due
to the load directed to the road, and consequently also
the road soil structure collapses, which causes also dam-
aging of the road surface layer. With EPS lightweight fill
material layers, also a structure supporting steel wire net,
concrete tile or other structure bracing the upper part of
the construction, is needed for the road construction, so
the implementation of the construction requires many
working phases.

Object and description of the invention

[0006] An object of the present invention is to reduce
or even eliminate the above-mentioned problems ap-
pearing in prior art.

[0007] An object of the present invention is to achieve
a sufficiently firm road construction, which distributes the
load evenly to the soil base and which withstands the
load of the vehicle traffic.
[0008] An object of the present invention is also to
achieve a simple, cost-effective and easily implementa-
ble road construction, with which also a good frost pro-
tection is achieved.
[0009] In order to implement the above-mentioned ob-
jects, among other things, the road construction accord-
ing to the invention is characterized by what is presented
in the characterizing part of the enclosed independent
claim.
[0010] The other, dependent claims present some pre-
ferred embodiments of the invention.
[0011] A typical road construction according to the in-
vention comprises a first edge and a second edge in the
lateral direction of the road, and at least a road surface
layer and construction layers and an insulation layer are
arranged under the surface layer. The insulation layer
has been formed by arranging at least one layer of plates
over the substantial width defined by the first and the
second edge of the road construction, which plates com-
prise an insulation layer made of cellular plastic and the
first planar surface and the second planar surface of
which insulation layer comprise a structure reinforcing
fiber mat, which is attached to the insulation layer.
[0012] An object of the invention is also the use of the
insulation plate, which comprises an insulation layer
made of cellular plastic and the first planar surface and
the second planar surface of which insulation layer com-
prise a structure reinforcing fiber mat, under the surface
layer in the road and soil construction.
[0013] The road construction according to the inven-
tion is based on the fact that with the aid of the cellular
plastic plates to be arranged in the construction and
which plates are coated with fiber mat, the distribution
capability of the point loads of the frost insulation/light-
weight fill material in the road construction can be im-
proved, whereby the forming of ruts does not occur at
least due to uneven collapse of the soil base, but because
of the plates used in the invention the load may be evenly
distributed over the entire width of the road, whereby the
collapse of the foundation soil occurs evenly. Thus, the
damaging and rutting of the road surface layer can be
prevented. The bending strength of the coated plates
made of cellular plastic used in the invention is good, as
a consequence of which a supporting road construction
can be achieved, since the coated plates to be used do
not stretch or collapse due to the load and thus don’t
cause any damaging of the road construction. An espe-
cially supporting road structure is achieved by arranging
one or more layers of coated plates in the road soil con-
struction. The use of firm insulation plates according to
the invention in the road construction enables also the
use of a rougher filling material for filling the road soil,
which again brings cost savings for the material costs of
the road construction.
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[0014] In the road construction according to the inven-
tion cellular plastic plates coated with fiber mat act as a
frost insulation and lightweight fill material as well as a
stiffener of the road construction, so that with the insula-
tion layer according to the invention the road construction
can be made firm and the frost heaving can be prevented
or restricted in the soil under the road construction. The
solution according to the invention simplifies and accel-
erates the building of the road construction, since it is not
necessary to install any separate frost insulation or light-
weight fill material and reinforcing structure, such as steel
wire net, concrete tile or other stiffness improving struc-
ture, in the construction, but the desired properties can
be included in the construction by one installation by us-
ing one kind of plates, which have the required properties.
[0015] The invention is especially based on the fact,
that the bending strength of the insulation plate acting as
a frost insulator or lightweight fill material has been en-
hanced by the plate coating. Thus, the properties of the
cellular plastic plates fulfill the properties required in the
road construction.
[0016] In this application cellular plastic refers to plas-
tics of which controllably foamy materials have been
made. In the road construction according to the invention
any kind of suitable insulation plate made of cellular plas-
tic can be used, which insulation plate has a sufficient
compression strength, which can vary between ca.
100-700 kPa depending on the load level of the road
construction.
[0017] Suitable materials are for example poly-
urethane (PIR/PUR), polyethylene terephtalate (PET),
polyvinylchloride (PVC), polyethylene (PE), polypropene
(PP), polystyrene (PS) or expanded polystyrene (EPS).
The insulation layer is especially made of extrudable
plastics, such as extruded polyethylene (XPE), extruded
polypropylene (XPP), extruded polystyrene (XPS). Most
typically the plates are prepared from a plate made of
extruded polystyrene, i.e. XPS plate.
[0018] Extruded polystyrene (XPS) suits especially for
the road construction, since its cellular structure is closed
and uniform, and therefore water can’t pass through the
plate. This way the plate remains dry and doesn’t get
water-logged in the road construction and thus its insu-
lation capacity remains good for decades.
[0019] Typically, plates, which comprise a first planar
surface and a second planar surface and outer edges
defining the plate, are used in the road construction ac-
cording to the invention. Typically, the plates are sub-
stantially rectangular or quadrangle in form. The first pla-
nar surface and the second planar surface of the plate
made of cellular plastic, i.e. the so called insulation layer
of the plate, are substantially entirely coated with a rein-
forcing fiber mat or similar structure reinforcing the con-
struction, such as a fiber network or fiber web, so that it
has been possible to enhance the bending strength and
tensile strength of the plate made of cellular plastic. In
an embodiment of the invention the plates are coated at
least on their one surface with one, two or more reinforc-

ing fiber mat layers. Typically, the plates are coated on
their both surfaces with one or two reinforcing fiber mat
layers. The fiber mat and the fiber mat layers are attached
to the surface of the insulation layer with coating material,
such as concrete, mortar or adhesive mass. The adhe-
sive mass can be for example a polyurethane adhesive
mass.
[0020] The fiber mat can be made of glass fibers, car-
bon fibers or other material having a good tensile
strength. In a preferred embodiment of the invention
glass fiber network is used for coating of plates. The
plates according to the invention typically comprise a net-
like fiber mat, which is formed of individual fibers or fiber
strands. The diameter of the fiber used in the fiber net-
work is typically 0.2-3 mm, most typically 1-3 mm. The
mesh size of the fiber network is typically 3 x 3 mm-20 x
20 mm. The fiber mat or the fiber mat layers are attached
to the insulation layer with coating material, such as con-
crete, mortar or adhesive mass. The thickness of the con-
crete, mortar or adhesive mass layer used for attaching
is substantially the same as the diameter of the fiber of
the used fiber mat or the thickness of the fiber mat layers,
i.e. the fiber mat or the fiber mat layers substantially set
into the concrete, mortar or adhesive mass layers.
[0021] In a preferred embodiment of the invention the
plates made of cellular plastic are coated with alkali pro-
tected glass fiber network, whereby the strength of the
plates is enhanced. Most typically, XPS plates are used,
the planar surfaces of which plates comprise an alkali
protected glass fiber mat, which is attached to the XPS
insulation layer with concrete, mortar or adhesive mass.
In a typical embodiment the XPS plate is coated on its
both surfaces with one or two alkali protected glass fiber
network layers.
[0022] In a construction according to the invention the
thickness of the insulation layer of the plate used is typ-
ically 10-200 mm, more typically 20-120 mm and most
typically 50-100 mm.
[0023] The length of the long side edges of the rectan-
gular plate is typically 700-4000 mm, more typically
1000-3000 mm and most typically 1200-2600 mm. The
length of the short side edges of the plate is typically
300-1500 mm, more typically 500-1300 mm and most
typically 600-1200 mm.
[0024] In the road construction according to the inven-
tion the insulation layer of the road construction is typi-
cally formed of one, two or more superposed plates. Typ-
ically, one layer of plates is arranged over the substantial
width of the entire road construction. The insulation layer
can comprise at least over a part of the width of the road
construction at least two layers of superposed plates
made of cellular plastic, or the insulation layer can com-
prise over the entire width of the road construction at
least two layers of superposed plates made of cellular
plastic. The necessary insulation layer depends on the
load of the road or yard area.
[0025] In the road construction according to the inven-
tion the plates of the superposed layers are placed stag-
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gered, so that the joints between the plates are not
aligned in different layers. Plates are typically placed sub-
stantially over the entire width of the road construction in
the direction of the plane of the road surface. Typically,
same number of layers of plates are placed over the en-
tire width of the road construction. When placing several
layers of plates, the width of the layers formed by the
plates can differ from each other, whereby for example
a part of the layers is slightly wider or narrower than the
width of the road to be constructed, since whole plates
of the same size are typically used in the construction,
whereby the width of the layer can vary due to the stag-
gered joints. The width of the successive rows formed
by the plates can also vary in the longitudinal direction
of the road construction. The plates of the superposed
layers can also be placed divergently in the construction,
for example when using rectangular plates in one layer,
the longer side of the plates is in the lateral direction of
the road and in the second layer in the longitudinal direc-
tion of the road.
[0026] In an embodiment of the invention one contin-
uous layer of plates is arranged substantially over the
entire area of the road construction and on this continu-
ous layer an additional layer or layers of plates is placed
only to those places, to which the biggest part of the load
is directed. This construction thus comprises one contin-
uous layer formed of plates and a second layer on the
continuous layer, which layer is not continuous in the
lateral direction of the road, but typically comprises 2, 3
or 4 sections formed of insulation plates in the lateral
direction of the road. In this embodiment the spaces be-
tween the sections formed by the plates of the second
insulation plate layer are filled with the road construction
material. With the aid of the coated plates the stress
caused by the load can be distributed to a wider area and
by arranging several layers of plates at least to those
places, to which the biggest stress is directed, an espe-
cially supporting road construction can be achieved.
[0027] The total thickness of the supporting structure
formed by the plates is typically about 50-400 mm and
more typically 100-200 mm. The total thickness formed
by the plates can vary in the lateral direction of the road.
The total thickness of the layer formed by the plates de-
pends among other things on the load of the road or
street. A heavily trafficked street or road needs a thicker
supporting layer than a courtyard road.
[0028] In a typical road construction according to the
invention the plates are arranged 20-100 cm, typically
30-70 cm under the surface layer of the road. Typically,
there is a construction material layer, such as gravel,
crushed stone, sand or other stone material, between
the surface layer and the plates of the road construction.
This construction material layer is applied and compact-
ed on the insulation plates and it acts as a supporting
layer of the road construction, on which layer the required
surface layer or surface layers are placed.
[0029] In a construction according to the invention the
plates can have evenly flattened edges, whereby the

plates are placed tightly against each other in the con-
struction by using a butt joint. In a preferred embodiment
of the invention the adjacent/successive plates are at-
tached to each other by a tongue-and-groove-joint,
whereby the plates remain better in their places. Thus,
the plates are connected to each other by a locked
tongue-and-groove-joint.
[0030] In a road construction according to the invention
a levelling course has typically been applied under the
plates, which levelling course is sand or other stone ma-
terial. This levelling course is formed on the soil base and
its thickness is typically at least 20 cm, more typically
about 30 cm. The insulation plates are placed on this
levelling course.
[0031] The thickness of the construction layers (sup-
porting layer and levelling course) of the road construc-
tion according to the invention depends on the expected
traffic of the road to be constructed, the heavier the traffic,
the more supportive, i.e. thicker the layers of the road
construction must be.
[0032] The road surface layer can be the same or dif-
ferent material than the other road construction material.
The surface layer can be any coating suitable for the
purpose of use, such as for example asphalt or gravel.
The construction can also be used under other construc-
tions, such as set pavements.
[0033] The method according to the invention for sup-
porting the road construction typically comprises at least
the following steps:

- soil is removed from the place of the road, street or
yard area to be constructed or repaired, mainly over
the entire width of the place to be constructed,

- a uniform construction material layer, a so-called lev-
elling course, is arranged on the bottom of the cavity
formed due to the removal of the soil,

- at least one layer of coated plates made of cellular
plastic according to the invention is arranged on the
construction material layer,

- construction material, a so-called supporting layer,
is arranged on the plates, and

- a road surface layer is arranged on the construction
material.

[0034] The road construction according to the inven-
tion can be used in connection with all kinds of traffic
routes, such as roads, streets, highways, courtyard roads
and other similar constructions, where it is necessary to
reinforce the construction and prevent uneven collapse
of the construction and at the same time form a required
frost protection. The road construction refers in this ap-
plication to a road construction as well as to a street con-
struction or a yard construction.
[0035] With the construction according to the invention
cost savings can be obtained for the frost protection of
the road constructions.
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Short description of the figures

[0036] The invention is described in the following ex-
emplary figures, in which

Figure 1 shows a plate to be used in a road construc-
tion according to the invention,

Figure 2 shows a road construction according to the
invention in a schematic cross-sectional
view, and

Figure 3 shows another road construction according
to the invention.

Detailed description of the invention

[0037] Fig. 1 shows a plate 1 to be used in a road con-
struction according to the invention, which plate compris-
es an insulation layer 2, which has a first planar surface
3 and a second planar surface 4. The insulation layer 2
of the plate is made of cellular plastic, preferably of ex-
truded polystyrene (XPS). The planar surfaces 3, 4 of
the insulation layer comprise a reinforcing fiber mat,
which is attached to the insulation layer with concrete,
mortar or adhesive mass. The edges of the plate shown
in Fig. 1 are flattened, but they can be shaped, when
necessary, to comprise grooves which enable a tongue-
and-groove joint.
[0038] Fig. 2 shows by way of an example a road con-
struction according to the invention, where cellular plastic
plates of Fig. 1 are placed as a supporting structure in
the soil base. The purpose of the figure is to illustrate the
location of the plates in the road construction. First, soil
base 8 has been removed from the place of the road
construction to be and a first construction material layer
7, a so-called levelling course, which is typically sand or
other stone material, has been arranged in the place of
the removed soil. An insulation layer supporting the road
construction formed of coated cellular plastic plates 1, 1’
according to the invention has been arranged on this
stone material layer. In Fig. 2 two layers of plates 1, 1’
have been arranged in the construction, which plates are
tightly set against each other, so that the joints between
the plates of the superposed layers are staggered. Plates
1, 1’ are substantially arranged over the entire width of
the road construction. The second construction material
layer 6 is arranged on the plates 1, 1’. The surface layer
5 of the road construction is formed on this construction
material layer.
[0039] Figure 3 shows another road construction ac-
cording to the invention. Construction material 6 and frost
insulation plates 1, 1’ according to the invention support-
ing the construction are arranged under the road surface
construction layer 5. Plates 1, 1’ are arranged in the con-
struction such that they form one uniform layer substan-
tially over the entire width of the road construction and
on this uniform layer plates are arranged to those places
9, 9’, to which the biggest load is presumably directed in
the road construction. The load is caused by the vehicles

10, 10’ using the road, the load of which vehicles is typ-
ically distributed to the places of the wheel tracks formed
by the vehicles. The plates 1, 1’ distribute the load caused
by the vehicles over a wide area, as a consequence of
which the possible collapse of the road construction oc-
curs evenly over the entire width of the road construction.
[0040] The invention is not intended to be limited to the
above-presented exemplary embodiments, but the inten-
tion is to apply the invention widely within the inventive
idea defined by the claims defined below.

Claims

1. Road construction comprising a first edge and a sec-
ond edge in the lateral direction of the road and which
construction comprises at least a road surface layer
(5) and construction layers (6, 7) and an insulation
layer arranged under the surface layer, character-
ized in that the insulation layer is formed by arrang-
ing at least one layer of plates (1, 1’) over the sub-
stantial width defined by the first and the second
edge of the road construction, which plates comprise
an insulation layer (2) made of cellular plastic and
the first planar surface (3) and the second planar
surface (4) of which insulation layer comprises a
structure reinforcing fiber mat, which is attached to
the insulation layer (2).

2. Road construction according to claim 1, character-
ized in that the insulation layer comprises at least
over a part of the width of the road construction at
least two superposed layers of plates (1, 1’) made
of cellular plastic.

3. Road construction according to claim 1, character-
ized in that the insulation layer comprises over the
entire width of the road construction at least two su-
perposed layers of plates (1, 1’) made of cellular plas-
tic.

4. Road construction according to any of the preceding
claims, characterized in that the plates (1, 1’) are
made of extruded polystyrene.

5. Road construction according to any of the preceding
claims, characterized in that the surfaces (3, 4) of
the plates (1, 1’) comprise a fiber mat comprising
glass fiber and carbon fiber.

6. Road construction according to any of the preceding
claims, characterized in that the plates (1, 1’) com-
prise at least on their one surface two or more fiber
mat layers.

7. Road construction according to any of the preceding
claims, characterized in that the surfaces of the
plates (1, 1’) comprise an alkali protected glass fiber
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mat.

8. Road construction according to any of the preceding
claims, characterized in that the glass fiber mat is
a network structure, the mesh size of which is 3 mm
x 3 mm-20 mm x 20 mm.

9. Road construction according to any of the preceding
claims, characterized in that the fiber mat or fiber
mat layers are attached to the insulation layer (2)
with a coating material, such as concrete, mortar or
adhesive mass.

10. Road construction according to any of the preceding
claims, characterized in that the plates (1, 1’) are
arranged 20-100 cm, typically 30-70 cm under the
surface layer (5).

11. Road construction according to any of the preceding
claims 2-10, characterized in that the plates (1, 1’)
of the superposed layers are placed staggered so
that the joints between the plates (1, 1’) are not in
alignment in different layers.

12. Road construction according to any of the preceding
claims, characterized in that in the insulation layer
the adjacent/successive plates (1, 1’) are attached
to each other with a tongue-and-groove joint.

13. Use of an insulation plate (1, 1’) comprising an insu-
lation layer (2) made of cellular plastic and the first
planar surface (3) and the second planar surface (4)
of which insulation layer comprises a structure rein-
forcing fiber mat, in the road and soil construction
under the surface layer (5).

14. Use according to claim 13, characterized in that
the insulation layer (2) of the plate (1, 1’) is made of
extruded polystyrene and its planar surfaces (3, 4)
comprise an alkali protected glass fiber mat, which
is attached to the surface of the insulation layer with
concrete, mortar or adhesive mass.
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