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(54) Joint structure and noise barrier

(57) A concrete joint slab structure comprising a first
part (1) cast in advance, one surface thereof being pro-
vided with several parallel ridges (2), and a second part
cast on top of said first part, extending into the grooves

between the ridges of the first part. The ridges (2) are
provided with a portion that is narrower than the outer
portion thereof. The slab can be used also in a noise
barrier consisting of a compact load-bearing concrete
layer and a more porous noise absorbing concrete layer.
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Description
Technical Field

The present invention concerns a concrete joint
slab structure comprising a first part cast in advance,
one surface thereof being provided with several parallel
ridges, and a second part cast on top of said first part,
extending intothe grooves between the ridges of the first
part.

The present invention can also be applied when
building a noise barrier comprising pillars and panels
supported by means of said pillars. A panel suitable for
being used in such a noise barrier consists of a compact
load-bearing concrete layer and, engaged thereto, a
more porous noise absorbing concrete layer, the outer
surface thereof being provided with grooves.

Background Art

A so called joint slab, in other words, thin-shell slab
structure is widely used in Finland and in other coun-
tries, in floor structures of buildings. The structure can
be normally reinforced or pretensioned.

The structure consists of factory-made concrete el-
ements and of a surface structure cast on the site. The
bond between the element and the cast on the site is
usually ensured by means of trusses or corresponding
reinforcements, which, however, cause additional costs
and make the handling more complicated.

A hollow core structure, in general, requires addi-
tionally a provisional supporting by means of which the
load bearing capacity of the slab is secured for the load-
ing during the casting.

Noise barriers for decreasing the noise of the traffic
on residential or other areas nearby a road are used by
the sides of highways, especially by the sides of motor
ways. The noise barriers are either noise reflecting or
noise absorbing. Noise barriers made of concrete are in
general noise reflecting and those of steel are noise ab-
sorbing.

Also noise absorbing noise barriers made of con-
crete, provided with a noise absorbing surface made of
porous material facing towards the road, are known in
the art. The surface of the panels of the barrier is pro-
vided with recesses or grooves. The recesses or
grooves increase the absorbing surface and also in-
crease the absorption of the acoustic waves.

The porous structure of the absorbing concrete lay-
er is provided by using light aggregate of the concrete
or by batching it so that it is porous.

Noise absorbing concrete panels have been man-
ufactured by mould casting first an absorbing layer of
porous concrete mass and then a load-bearing layer of
compact concrete on top of it. A maximum length of 6
m of the panels has been achieved by using this method.
When building a noise barrier, both ends of each panel
must be equipped with a pillar and a foundation in the
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ground beneath it. The shorter the panels to be used
are, the more foundation parts are required.

The pillars to be used have usually an H-formed
cross-profile, whereby the ends of the panel are fitted
between the two lips of the pillar, where they stay in
place.

Disclosure of Invention

A joint slab structure in accordance with the present
invention is characterized in that the ridges in the first
part are provided with a portion that is narrower than the
upper portion thereof.

Comprehensive testing has shown that especially
with loads in dwelling and parking houses, the above
mentioned truss reinforcement in the joint structures of
intermediate floors is not necessary for transferring the
loads between the surface cast and the slab. In the
structure in accordance with the invention, the bond is
based on the roughness and profile of the surface.

The thickness of the slab as well as the number and
dimensions of the profiles can vary flexibly according to
the load. The most common heights are from 100 to 200
mm.

In order to increase the bond between the upper
and lower portion of the floor structure, the profiles of
the lower slab are preferably formed as "swallow tails".
Thereby the minimum bond will be also ensured in sit-
uations where the horizontal bond is weakened by the
circumstances or by imperfections.

The side edges of the lower slabs can be provided
with longitudinal lift slots. The slabs, as well in the fac-
tory as on the site, can be lifted with lift tongs and no
separate lift eyes are required. This arrangement also
facilitates the handling and storage in different stages,
while there are no projecting parts on the upper surfaces
ofthe slabs.

The slabs are manufactured on long pretensioning
beds by utilizing the pretensioning technique. As main
reinforcement there is longitudinal pretension, but if nec-
essary, also transversal reinforcement can be added
thereto.

Due to the chosen profile, the rigidity of the lower
slab compared with that of the traditional solutions is
better, and thus, the provisional supporting can be sig-
nificantly reduced.

The product can be manufactured e.g. by using the
method and equipment described in international publi-
cation WO 095/29799. This manufacturing method is
characterized in that it is possible to use stiff concrete
masses with a low water-cement ratio, because even
stiff concrete can be efficiently compacted with said
equipment. In that way the swallow tail form can be
maintained on the upper surface of the cast product dur-
ing the slide casting, by using concrete that is stiff
enough. The water-cement ratio can be less than 0.45,
preferably between 0.3 and 0.4. When such stiff con-
crete mass is used, the upper surface will be rougher
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when compared to less stiff mixes. This rough surface
also increases the good bond between the lower and
upper layers.

When the invention is be applied to a noise barrier
and a noise barrier panel, the load-bearing layer is a
pretensioned slab cast by slide casting, the surface
thereof to be engaged to the porous layer being provid-
ed with ridges, whereby the cross-profile of the ridges
has a portion that is narrower than the outer portion
thereof. The porous layer is engaged to the load-bearing
layer via its mass cast between the ridges of the load-
bearing surface.

The load-bearing portion of the noise barrier panels
is cast by slide casting on a long pretensioning bed using
thereby longitudinal pretensioned steels. When casting
the load-bearing portion, longitudinal ridges with a swal-
low tail cross-profile are formed on the upper surface of
the load-bearing portion.

When the load-bearing portion is still lying on its pre-
tensioning bed, a porous layer is cast, also by slide cast-
ing, on top of the load-bearing portion, and longitudinal
ridges are formed on the upper surface of the porous
layer during the cast.

The two-layer noise barrier slabs cast by slide cast-
ing are cut by sawing into panels, the end faces thereof
being flat planes. The panels are attached to pillars be-
hind the barrier, against the surface of the pillars facing
towards the road. In that way also the pillars of the bar-
rier are simpler and less expensive than those of struc-
tures known in the art.

By using pretensioned slide cast elements as noise
barrier panels, about a double bearing distance can be
achieved compared with earlier structures, whereby on-
ly a half of the earlier number of pillars is needed, and
the foundation costs of the barrier will be reduced by
half.

Brief Description of Drawings

The invention and its details will be described in
more detail in the following, with reference to the en-
closed drawings, wherein

Figure 1 illustrates as a cross section the lower or
first slab of a structure in accordance with the
present invention,

Figure 2 illustrates a detail of figure 1 in a lager
scale,

Figure 3 illustrates a cross section of a detail of a
lower slab, lifted by lift tongs,

Figure 4 shows as a perspective view parts of a
noise barrier in which slabs in accordance with the
invention are used,

Figure 5 is a cross section of the noise barrier,
Figures 5a - 5¢ show in a larger scale details of fig-
ure b,

Figure 6 shows a top view of a part of the noise bar-
rier and
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Figures 7a - 7c show a side, front and top view of a
covering part between the panels of the noise bar-
rier.

Modes for Carrying Out the Invention

In a structure in accordance with the invention, the
lower or first slab 1 has been cast of concrete in advance
by means of a slide casting apparatus. The upper sur-
face of the lower slab is provided with longitudinal ridges
2, the cross section thereof having a form of a swallow
tail. Thus, the cross section becomes wider from the
base upwards. Grooves 3 are provided between the
ridges, the bottom of said grooves being wider than the
upper portion thereof. Longitudinal grooves 4 are pro-
vided on both vertical sides of the slab. The slabs are
provided with conventional longitudinal pretensioning
reinforcement (not shown in the drawings).

The lower slabs can be handled with lift tongs gen-
erally used for handling of concrete slabs, said tongs
being fitted into the grooves 4 on both sides of the slab.
Figure 3 illustrates one edge of a slab lifted by tongs 5.

As no lift eyes are necessary for the lower slabs and
no trusses for securing the bond, the slabs can be easily
stacked one on another for the storage and transporta-
tion.

When the lower slabs have been mounted in a
building, the upper portion of the structure will be cast
on top of them (not shown in the drawings).

The total thickness of the lower slab is e.g. 50 ...
200 mm, wherein the ridges cover about 10 ... 100 mm.
The thickness of the upper part cast on the site can be
e.g. 50 ... 300 mm. The thickness of the slab can, how-
ever, vary a lot depending on the use.

The ridges 2 increase the rigidity of the lower slab,
whereby less provisional additional supports are re-
quired during the installation, than when using an equal-
ly thick slab.

Even though the bond between the parts should for
some reason be incomplete after the casting of the up-
per part, the swallow tail engagement keeps the upper
and lower parts of the structure together, when the parts
are wedged against each other.

The main parts of a noise barrier shown in Figs. 4
to 7 are a panel 6 and a pillar 7. A footing element 8 and
a covering part 9 can be used in addition.

The panel 6 comprises a load-bearing layer 10 and
a porous layer 11. The load-bearing layer 10 has been
cast by slide casting of compact concrete and it has lon-
gitudinal pretensioning reinforcements (not shown in the
drawings). The load-bearing layer can be a hollow-core
concrete slab with longitudinal cavities 12 or it can be a
solid concrete slab. On one surface of it there are lon-
gitudinal ridges 13 with a swallow tail cross-profile. The
porous, absorbing layer 11 having longitudinal ridges 14
on its outer surface and grooves between them, is en-
gaged to the load-bearing layer. The swallow tail ridges
13 of the load-bearing layer engage the layers tightly to
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each other.

The pillars 7 of the barrier are mounted on top of
the foundations in the ground. A console 15 can be at-
tached to the lower part of the pillar. The footing element
8 is supported by its ends on the consoles or corre-
sponding of the two pillars. On top of the footing element
there are from 1 to 3 panels, depending on the height of
the barrier. The panels and footing are supported
against the pillar by means of parts 16 fastened to the
pillar by means of screw bolts 17 and nuts 18. Covering
elements 9 made of sheet metal are fitted between the
panels. No fixing holes are required in the panels them-
selves.

The pillars can be provided e.g., as illustrated in fig-
ure 4, with an inclined front face, whereby the panels
are attached on them in an inclined position.

Between the panels placed one upon another, there
are rubber seals 19 and on top of the uppermost panel
there is a covering steel plate 20. A seal 21 is also pro-
vided between the pillar and the panel.

If desired, the both surfaces of the panels can be
coloured, e.g. by using a coloured concrete or suitable
coating. The plating parts can be coated e.g. by a col-
oured plastic or by painting.

Claims

1. Aconcrete joint slab structure comprising a first part
(1; 10) cast in advance, one surface thereof being
provided with several parallel ridges (2; 13), and a
second part cast on top of said first part, extending
into the grooves between the ridges of the first part,
characterized in that the ridges (2; 13) in the first
part are provided with a portion that is narrower than
the outer portion thereof.

2. A joint slab structure in accordance with claim 1,
characterized in that the ridges (2; 13) of the first
part (1; 10) of the structure and the grooves be-
tween them are formed by plane surfaces.

3. A joint slab structure in accordance with claim 2,
characterized in that the cross section of the ridges
(2; 13) of the first part (1; 10) of the structure is
shaped like a swallow tail.

4. A joint slab structure in accordance with any of the
claims from 1 to 3, characterized in that the side
surfaces of the first part (1) of the structure are pro-
vided with longitudinal grooves (4).

5. Ajoint slab structure in accordance with any of the
claims from 1 to 4, characterized in that the first
part (1) of the structure can be lifted by using the
grooves (4) on the side surfaces.

6. A joint slab structure in accordance with claim 1,
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10.

comprising a compact load-bearing concrete layer
(10) and engaged thereto, a more porous, noise ab-
sorbing concrete layer (11), the outer surface of the
porous layer being provided with grooves (15),
characterized in that the load-bearing layer (10) is
a pretensioned slab cast by slide casting, and that
the porous layer (11) is engaged to the load-bearing
layer (10) via its mass cast between the ridges (13)
of the load-bearing surface.

A joint slab structure in accordance with any of the
claim 1 to 6, characterized in that the first part (1;
10) connected to second part is a hollow-core con-
crete slab.

A noise barrier comprising pillars (7) and panels (6)
supported by the pillars, whereby a panel consists
of a compact load-bearing concrete layer (10) and
engaged thereto, a more porous, noise absorbing
concrete layer (11), the outer surface of the porous
layer being provided with grooves (15), character-
ized in that the load-bearing layer (10) is a preten-
sioned slab cast by slide casting, the surface there-
of engaged to the porous layer (11) being provided
with ridges (13), whereby the cross-profile of the
ridges has a portion that is narrower than the outer
portion of the same, and that the porous layer (11)
is engaged to the load-bearing layer (10) via its
mass cast between the ridges (13) of the load-bear-
ing surface.

A noise barrier in accordance with claim 8, charac-
terized in that the barrier pillars (7) between the
panels (6) are located behind the barrier, facing to-
wards the load bearing layer (10) of the panel.

A noise barrier in accordance with claim 9, charac-
terized in that the end surfaces of the panels (6)
are plane surfaces.
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