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EXPANSION JOINT FOR ROADS AND BRIDGES

BACKGROUND OF THE INVENTION

Field of the Invention:
The present invention relates to an expansion 

joint for roads or elevated roads and bridges spanning 
rivers, valleys and the like, and more particularly to 
a seamless expansion joint for use in joining two adjacent 
spaced apart side sections of roads and bridges. 
Description of the Prior Art:

As is typified by a finger joint, in a conven­
tional expansion joint, in order to permit one of two 
adjacent spaced apart side sections of the road and bridge 
to horizontally move toward and away from the other , 
an open gap is provided between the two adjacent spaced 
apart side sections of the road and bridge, the open 
gap being generally spanned by a sealing-rubber member 
which is not flush with a track surface of the road and 
bridge to form an uncontinuous track surface which impairs 
smooth ridability for vehicles traveling the road and 
bridge. In addition, a considerably noise is produced 
when the vehicle passes through such uncontinuous track 
surface of the road and bridge. These are problems inher­
ent in the conventional expansion joint.

In recent years , in order to resolve the above 
problems, there is provided a conventional seamless expan-
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sion joint, for example such as one disclosed in Japanese 
Patent Laid-Open No. 61-191703, which joint is character­
ized in that: an expansion joint gap formed between two 
adjacent spaced apart side sections of the road and bridge 
is spanned by a cover member disposed in a position hori­
zontally corresponding to a pavement layer cf the road 
and bridge; and the thus installed cover member is over­
laid with a visco-elastic composite material layer com­
posed of binders and aggregates, so that the top surface 
of the visco-elastic composite material layer is flush 
with the track surface of the road and bridge 0

As is clear from its name, such seamless expansion 
joint provided with the visco-elastic composite material 
layer filling the expansion joint gap provides a continu­
ous track surface flush with the top surface of the road 
and bridge. Consequently, the seamless expansion joint 
can provide smooth ridability for vehicles. In addition, 
since there is no gap in the seamless expansion joint, 
noise-is substantially not produced when the vehicles 
pass through the seamless expansion joint.

However, such conventional seamless expansion 
joint suffers from its limited amount of expansion. In 
such seamless expansion joint, since the visco-elastic 
composite material layer is adhesively secured to two 
adjacent spaced apart side sections of pavement layers

2
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overlaid upon subgrades of the road and bridge and par­
ticularly secured to upper surfaces of the subgrades, 
local concentrations of stresses will occur between the 
subgrades and the visco-elastic composite material layer 
in case that the visco-elastic composite material layer 
is limited in amount of expansion to make it impossible 
to expand in response to the movement of the subgrades.
As a result of such local concentrations of the stresses, 
cracks are produced in the visco-elastic composite mate­
rial layer.

On the other hand, a visco-elastic composite 
material layer with a sufficient amount of expansion 
is poor in rigidity in use to make it difficult to provide 
a continuous surface flush with the track surface of 
the road. These are problems inherent in the conventional 
seamless expansion joint of the roads and bridges.

SUMMARY OF THE INVENTION

It: is an object of the present invention to re­
solve the above problems inherent in the conventional 
expansion joints by providing a novel seamless expansion 
joint sufficiently expandable in response to the expansion 
of subgrades of the roads and bridges.

In the expansion joint of the present invention 
for the roads and bridges, since a visco-elastic composite 
material layer filling an expansion joint gap of the
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expansion joint is insulated from subgrades of the roads 
and bridges through an elastomeric layer excellent in 
deformability, it is possible to permit the composite 
material layer to deform on the upper surfaces of the 
subgradc-s of the roads and bridges. In addition, since 
the visco-elastic composite material layer is secured 
only to two adjacent spaced apart side sections of pave­
ment layers overlaid upon the subgrades of the roads 
and brides, it is possible to permit the two adjacent 
spaced apart side sections of the pavement layers to 
move in response to the movement of the subgrades of 
the roads and bridges as a whole, whereby a large amount 
of expansion is allowed in the seamless expansion joint 
of the present invention.

According to the present invention, there is 
provided :

In an expansion joint for roads and bridges, 
comprising: a cover member spanning an expansion joint 
gap defined between two adjacent spaced apart side sec­
tions of pavement layers overlaid upon subgrades of the 
roads and bridges; and a visco-elastic composite material 
layer so filled in the expansion joint gap on the cover 
member as to be flush with the track surface of the roads 
and bridges; the improvement wherein:

an elastomeric layer excellent in deformability
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is overlaid upon upper surfaces of the subgrades and 
an upper surface of the cover member, while overlaid 
with the visco-elastic composite material layer.

The elastomeric layer is preferably made of 
polybutadiene rubbers or silicone rubbers.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a longitudinal sectional view of the 

expansion joint of the present invention for the road 
and bridges.

DESCRIPTION OF THE PREFERRED EMBODIMENT
Now, an embodiment of the present invention will 

be hereinbelow described in detail with reference to 
the drawings. It is clear that the present invention 
is not limited only to this embodiment.

In the drawings: the reference numeral 1 denotes 
a subgrade; 2 a pavement layer; 3 a cover member; 4 a 
elastomeric layer; and 5 a visco-elastic composite mate­
rial layer.

An expansion joint gap 6 is formed between two 
adjacent spaced apart side sections of the pavement layers 
2 overlaid upon the subgrades 1 of the roads and bridges. 
If necessary, a joint-sealing material 7 is filled in 
the expansion joint gap 6 as shown in Fig. 1.

The cover member 3 is constructed of, fov example 
such as an aluminum plate and the like. By means of the

ί
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cover member 3 spanning the expansion joint gap 6 between 
two adjacent spaced apart side sections of the subgrades 
1 of the roads and bridges, materials of the visco-elastic 
composite material layer 5 and the elastomeric layer 
4 are prevented from falling in the expansion joint gap 
6 .

The elastomeric layer 4 is made of polymers such 
as polybutadiene rubbers and silicone rubbers excellent 
in expandability so as to have an expansion rate of, 
for example, about 200 $. The material of the elastomeric 
layer 4 is poured into the expansion joint gap 6 on the 
cover member 3 so as to form a continuous elastomeric 
layer 4 having a thickness of from about 2 to about 5 
mm on the cover member 3· In this embodiment of the pre­
sent invention, the elastomeric layer 4 is made of 
polybutadiene rubbers since the polybutadiene rubbers 
are excellent in expandability and are small in tempera­
ture sensitivity while good in adhesive properties to 
concrete slabs, stone materials, metallic materials and 
the like. In addition, the polybutadiene rubbers are 
excellent in durability and heat-resisting properties 
so as to not produce any foam even when they are brought 
into contact with heated aggregates or the binders.

On the other hand, the visco-elastic composite 
material layer 5 is composed of a composite material
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prepared from a suitable aggregates such as ceramic mate­
rials and the like mixed with a binder which is a compos­
ite material or mixture of a rubber-elastomeric material 
and a liquid-binder material.

Any of the aggregates and primers 8 may be made 
of conventional materials while installed in a conven­
tional manner.

The expansion joint of the present invention 
for the roads and bridges can be installed in a conven­
tional manner, as follows:

First, the pavement layer overlaid upon the 
subgrades of the roads and bridges is removed in the 
expansion joint area to expose the two adjacent spaced 
apart side sections of the subgrades. Between these 
subgrades is formed the expansion joint gap in which 
is installed the joint-sealing means covered with the 
cover member spanning the expansion joint gap. The primer 
is applied Vo each of the two adjacent spaced apart side 
sections of the pavement layers overlaid upon the 
subgrades of the roads and bridges. After that, the 
elastomeric material of the elastomeric layer is poured 
into the expansion joint gap defined between the two 
adjacent spaced apart side sections of the pavement layers 
on the cover member and the top surfaces of the subgrades. 
Then, cleaned aggregates are filled ih the expansion

i•K
/
ΐ

.
I
>1'!,, I

- 7 -



4luXgNM .

rf

9 0 ft ft 0 toft O 0
©$ © v099 9 ft

ft Ο* 1 Λ• * *10ft ft 0

©ο Φ 
b τ β¢) ft o

0 4 4• » »
ft 9 9

ft ft 9 • ft *ft ftft 15
94 «0 6 4ft »»

· ftftft ftftftft^ ft
««ftftft»

20

join'; gap on the thus poured elastomeric layer, and the 
binders follows the aggregates to form the visco-elastic 
composite material layer the top surface of which is 
so pressed and finished by means of a roller means and 
the like as to be flush with the track surface of the 
pavement layer of the roads and the bridges.

As described above, the seamless expansion joint 
of the present invention is formed as a whole.

The seamless expansion joint of the present inven­
tion has the following effects:
In the seamless expansion joint of the present invention:
(1) The elastomeric' layer excellent in deformability, 
which is interposed between the visco-elastic composite 
layer and the subgrades of the roads and bridges, makes 
the expansions of the subgrades possible;
(2) Since the visco-elastic composite material layer 
is insulated from the subgrades through the elastomeric 
layer while adhesively secured to the two adjacent spaced 
apart side sections of the pavement layers overlaid upon 
the subgrades, a sufficient expansions of the subgrades 
are permitted by the entire length of the visco-elastic 
composite material layer;
(3) Since the visco-elastic composite material layer 
is insulated from the subgrades of the roads and bridges 
through the elastomeric layer excellent in deformability.25
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1 local concentrations of stresses are prevented from occur­
ring in the expansion joint so that the pavement layer 
is prevented from cracking in its entire track surface; 
and
(4) Since the expansion joint of the present invention
is a seamless type joint, it is possible to keep smooth 
ridability of the vehicles traveling thereon and to reduce 
a level of noise produced by the vehicle traveling 
thereon.
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The Claims defining the invention are as follows;
1· In an expansion joint for roads and bridges,
comprising: a cover member spanning an expansion joint 
gap defined between two adjacent spaced apart side sec­
tions of pavement layers overlaid upon subgradss of the 
roads and bridges; and a visco-elastic composite material 
layer so filled in said expansion joint gap on said cover 
member as to be flush with the track surface of the roads 
and bridges; the Improvement wherein:

an elastomeric layer excellent in deformability 
is overlaid upon upper surfaces of said subgrades and 
an upper surface of said cover member, while overlaid 
with said visco-elastic composite material layer.
2. The expansion joint as set forth in claim 1, 
wherein:

said elastomeric layer is made cf polybutadiene
rubbers .
3. The expansion joint as set forth in claim 1, 
wherein:

said elastomeric layer is made of silicone rub­
bers.

4. An expansion joint for roads and bridges,
substantially as herein described with reference to 
the drawing.
DATED this 5th day of December, .1988.

SHO-BOND CONSTRUCTION CO.,
LIMITED
By Its Patent Attorneys
A'RTHUR S. CAVE & CO.
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