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(54) Highway bridge equipped with a joint transition

(57) The invention relates to a with a joint transition
provided bridge of a highway. The transition comprises
in order from below to the top a joint plate of 3 millimetre
rubber, two prefabricated onto each other stacked plate
like joint elements the complete surface of which is ad-
hered to each other and to the joint plate and substruc-
ture, an in situ cast cover layer, immediately at both sides

of the joint elements an in situ cast supporting beam of
cast asphalt. The top joint element has an embedded
reinforcement of rubber material and both joint elements
are made of a mixture of rubber and road-metal, bound
by bitumen and within each supporting beam a sheet like
and tension proof reinforcement element of glass fibre
fabric extends over the complete width of the supporting
beam and is connected to both joint elements.
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Description

[0001] This invention relates to a connection structure
for components of a road surface, in particular to com-
pensate deviations in expansion or contraction due to
temperature changes. In particular the invention can be
applied to the joints or such transition structures in e.g.
a viaduct, tunnel, or bridge, e.g. between the bridge deck
and the foundation/mole. The pavement/road surface is
with such a joint interrupted such that the deviation in
expansion or contraction by the temperature change can
be compensated by expansion and contraction, respec-
tively, of the joint. In the following such a connection struc-
ture is named joint transition.
[0002] Typically such a joint is filled with a curing or
hardening casting compound, e.g. based on bitumen, to
durably and at low price make the joint water tight and
to keep the noise production of across the joint riding
pneumatic tyres of cars and trucks as small as possible.
In this manner a so called soft joint transition is obtained,
contrary to a hard one.
[0003] To increase in particular the durability of the
joint transition, DE 2.842.171 proposes to make the tran-
sition of a bloc shaped strip of an elastomer in which coils
of metal wire are completely embedded. These coils are
with their ends pull tight connected to a relevant to the
component at the one and other, respectively, side of the
joint fixed mounting part with the shape of a metal L-strip.
These strips extend horizontally parallel to the joint
length, thus normal to the driving direction, across the
complete length of the transition, such that the transition
crossing pneumatic tires make direct contact with these
strips. EP 1.009.881 also discloses completely embed-
ded coils of metal wire into the transition, which coils are
with pre tension mounted to L-shaped strips at both sides
of the joint, which strips end at sufficient distance below
the top of the transition. FR 2.717.512 discloses applica-
tion of a plurality mutual parallel and horizontal, parallel
to the length of the joint, thus normal to the driving direc-
tion, extending, vertical strips of metal embedded in the
transition and covered by a wear layer on top of which
the tires roll. W096/24.726A discloses an expansion pad-
ding from a central part of bitumen and end parts of epoxy
resin. US5.649.784A and US5.024.554A disclose a pad-
ding of a mixture of road-metal and curable fluid sealant.
US5.171.100A discloses an expansion padding of a re-
silient central part and by plate parts thereof separated
end parts of fibre reinforced epoxy.
[0004] The object of the invention is to increase the
durability of the transition in a different manner. Thus the
invention relates to a substructure of e.g. concrete and
one or more of the following aspects: the substructure
comprises two substantially in mutual extension provided
parts which are mutually separated by a joint; the sub-
structure is covered by a top layer of e.g. asphalt con-
crete, preferably ZOAB (very open asphalt concrete); the
top layer is absent in the edge area’s of the substructure
at both sides of the joint; in said area the top layer is

continued by a both parts of the substructure overlapping
connection layer (transition) which preferably is partly
made of e.g. bituminous material or a different cured or
hardened casting compound, such that the surface of the
top layer and the surface of the connection layer provide
a substantially continuous surface across which the
pneumatic tires of cars and trucks roll; below the connec-
tion layer one of the edge area’s of the substructure at
both sides of the joint overlapping and preferably on both
edge area’s laying lower plate/joint plate/slab provided
of preferably easily or supple foldable or pleadable sheet
like material, such as of rubber or rubber like or elastomer
material in preferably vulcanised state, which joint plate
has e.g. a thickness between 1 and 10 millimetre, such
as approx. 3 or 5 millimetre and/or preferably can be at
least 25% or 50% elastically stretched without tearing;
the joint plate is substantially non-perforated in an area
which extends across the joint; the joint plate is substan-
tially flat or with pre-tension mounted by in its face, pref-
erably crosswise of the joint, stretching in an amount of
preferably at least 5%; the joint plate is fixedly connected
to the one edge area or to both edge area’s, e.g. by ad-
hering with a preferably bituminous material, and/or sli-
dably connected with the other edge area; the joint plate
lays partly loose on one or both edge area’s preferably
in an area between the location of adhering connection
to the edge area and the edge of the joint, wherein the
loose laying area, related to the directing crosswise to
the longitudinal direction of the joint, is preferably at least
5 cm; the connection layer has one, two or more prefab-
ricated, above each other located plate like joint elements
which are located o top of the possible joint plate; the
one or more joint elements are adhered to each other
and possibly to the joint plate and/or the substructure by
preferably bituminous material; on top of the one or more
joint elements there is a plate like cover part of which the
top face is preferably level with the top face of the rest
of the road surface such that the top face is uncovered
and the cover part is recessed in the road surface while
the cover part preferably has a non-adherent surface or
a surface which is treated with release agent, such as
silicone, such that it does not adhere or hardly adhere to
the material below and/or at both sides of this cover part,
wherein this surface preferably relates to one or more of
the top face, bottom face and the upright side faces; the
width of one or more of the joint plate, the one or more
joint elements and the cover plate is substantially equal;
the width of the joint plate is smaller, preferably at least
5 cm smaller, than that of one or more of the joint ele-
ments; the width of the part of the joint plate covering the
joint and slidably or slippingly bearing onto the substruc-
ture is smaller, preferably at least 5 cm smaller, than that
of the width of one or more of the joint elements; the joint
elements have an equal width; the thickness of the joint
elements differs; at both sides of one or more of the joint
plate, the one or more joint elements and the cover plate
to the connection layer belonging, cured casting com-
pound is present, which is cast in situ; the connection
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layer is at both sides of the joint elements provided with
supporting beams, which are preferably made in situ, to
protect one or more components adjacent the joint such
as the connection layer or the ZOAB; a supporting beam
is made of bituminous or different initially shape free ma-
terial, e.g. casting asphalt or with an initially shape free
material, such as synthetic material, impregnated mate-
rial with open cell structure, such as ZOAB; a joint ele-
ment can have indeed (preferably the upper joint ele-
ment) or no (preferably the lower joint element) embed-
ded reinforcement, which is preferably netlike and pref-
erably made of an easily elastically stretchable material,
like rubber or rubber like or elastomer material; a joint
element contains a mixture of rubber or rubber like or
elastomer material, road-metal and bitumen or a different
binder; above the joint elements and the supporting
beams there is a cover layer of which the top face is level
with the top face of the upper layer and seamless con-
nects to it.
[0005] Op het niveau van de naad tussen de voegele-
menten loopt in iedere steunbalk een in de steunbalk
ingebed en ingegoten en met het materiaal van de ste-
unbalk geimpregneerd, , velvormig en trekvast wapenin-
gelement van bijvoorbeeld glasvezel doek over prefera-
bly de gehele breedte van de steunbalk en is bevestigd
aan een of beide voegelementen, bijvoorbeeld doordat
een randstrook van bijvoorbeeld 2 centimeter en smaller
dan 10 centimeter, e.g. zich bevindt tussen de voegele-
menten en daaraan is gehecht.
[0006] Approximately halfway the height of the joint
element or assembly of joint elements or at the level of
the seam between the joint elements a within each sup-
porting beam and in de beam embedded and molded
and with the material of the beam impregnated, prefera-
bly horizontally extending, sheet like and tension proof
reinforcement element of e.g. glass fibre cloth extends
preferably across the complete width of the beam and is
connected to one or both joint elements, e.g. in that an
edge strip of e.g. 2 centimetre and narrower than 10 cen-
timetre is embedded in the joint element or assembly of
joint elements, e.g. is present between the joint elements
and is adhered to it.
[0007] The following dimensions are feasible: support-
ing beam at least 10 cm wide, at least 5 cm high; layer
on top of upper joint element between 1 and 6 mm thick;
joint between 10 and 100 mm wide; top layer of e.g. as-
phalt concrete typically 11 cm thick; slab approx. 20 cm
wide.
[0008] The thickness of the connection layer is e.g. at
least 30 mm and/or not more than 200mm and is prefer-
ably between approx. 50 and 100mm. The invention can
in particular be applied to a pavement with an open sur-
face structure, such as ZOAB, made of asphalt concrete,
e.g. made from two or more layers asphalt concrete of
e.g. different type onto each other, such as a lower layer
with a closed structure and on top of that a layer with an
open structure. The open surface structure is e.g. ob-
tained by applying a mixture of minerals with a granule

size distribution around a mean. The connection layer is
partly made in situ, preferably by castable or pourable
material.
[0009] Thus the invention provides, that the connec-
tion layer/joint transition is protected in noise damping
manner against early wear.
[0010] Now the invention is elaborated by way of an in
the drawing illustrated example, in perspective (fig. 1)
and in cross section (fig. 2).
[0011] Shown is a concrete substructure, in this exam-
ple made by a bridge deck 1 and a foundation 2, which
components are mutually separated by a joint 7. In this
example the joint extends horizontally, perpendicular to
the typical driving direction.
[0012] The joint is at its top face covered by a prefab-
ricated joint plate 6 with a thickness of 3 mm which by
adhesive is fixedly mounted to both the foundation and
the deck. During mounting the plate 6 is parallel to itself
according to the driving direction slightly expanded such
that the plate 6 is nicely flat and tightly mounted. In fig.
2 the joint plate 6 is illustrated at a distance above the
parts 1 and 2. In practice the plate 6 is located immedi-
ately on to op de parts 1 and 2, with an intermediate thin
adhesive layer.
[0013] The joint 7 is approx. 2 cm wide (the distance
between the parts 1 and 2). The plate 6 is with parallel
to the length of the joint 7 extending edge strips of approx.
2 or 3 cm wide to the parts 1 and 2 adhered, such that
in the area between said edge strips the plate 6 is freely
slidable located onto the parts 1 and 2.
[0014] The concrete substructure bears a pavement
which in this example is made from two layers of asphalt,
wherein the lower layer 4 is of the closed type and the
upper layer is of the open type (ZOAB) 3. These cover
layers are in the edge area’s at both sides of the joint
absent and replaced by a joint transition which provides
with the cover layers a smooth driving face.
[0015] This transition is made by the parts 5, 8 and two
between the parts 6 and 8 provided, plate shaped joint
elements 9. The plate shaped joint elements 9 and the
cover plate 8 are prefabricated and as wide as part 6.
Parts 5 (the supporting beams) are of in situ provided,
cured casting compound, like casting asphalt, which is
cast after parts 6 and 8 and the joint elements are posi-
tioned.
[0016] The upper joint element 9 contains an embed-
ded reinforcement net of rubber and the lower joint ele-
ment is free from reinforcement. The reinforcement net
is obtained by providing a rubber plate of 1 cm thick with
oval perforations, wherein between the perforations re-
maining walls at the location of minimum wall thickness
have a thickness of 1 cm.
[0017] After the joint plate 6 is installed, hot bitumen
is cast onto it and, while the bitumen is still hot, the lower
element 9 is installed, after which hot bitumen is cast
again and, while the bitumen is still hot, the upper element
9 is installed, after which hot bitumen is cast again and,
while the bitumen is still hot, the cover plate 8 is located
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on top. Finally hot bitumen is cast onto parts 5 and 8 in
a layer thickness of 5 to 10 millimetre, onto which a 4/8
road-metal is spread.
[0018] At the level of the seam 11 between the ele-
ments 9 within each beam 5 an in the beam embedded
and cast and with the material of the beam impregnated
sheet like and tension proof reinforcement element 10 of
glass fabric extends the complete width of the beam and
is connected to both joint elements 9, in that an edge
strip of 5 centimetre is present between the elements 9
and is adhered to it.
[0019] As viewed in driving direction the dimension of
the parts 5 is 30 and of the parts 8 is 50 centimetre.
[0020] In a more preferred alternative the width of the
joint plate 6 is smaller than that of the joint elements which
have an equal width. E.g. the joint plate 6 has a width of
20 cm and the joint element has a width of 50 cm. In the
area beyond the joint plate 6 the lower joint element is
adhered to the substructure by e.g. bitumen.
[0021] In an alternative the element 8 is absent and to
finish the structure initially shape free covering material
is provided, e.g. casting compound poured, onto the top
joint element and the supporting beams 5, such that they
are covered by the casting compound and the top face
of the casting compound merges seamlessly into the top
face of part 3 to provide a complete driving face.
[0022] Also different embodiments are feasible, e.g.
wherein the joint 7 is at east partly filled with an easily
yielding material, such as elastic foam of sponge like ma-
terial, which is e.g. partly compressed and/or adhered to
the side wall of the joint 7 and provides additional noise
reduction. Or wherein the joint plate 6 extends beyond
the to the substructure adhered edge strips, thus is wider
then the area between the adhered edge strips plus the
width of the edge strips. In the area of the joint plate 6
outside the adhered edge strips the joint plate can be
perforated such that in said area through the joint plate
6 the lower joint element is adhered to the substructure.
[0023] Features of different in here disclosed embod-
iments can be combined in different manners and differ-
ent aspects of certain features are regarded mutually ex-
changeable. All described or in the drawing shown fea-
tures provide as such or in arbitrary combination the sub-
ject matter of this invention, also independent from their
arrangement in the claims or their referral.

Claims

1. With a joint transition provided bridge of a road of
highway, wherein the bridge has a substructure of
e.g. concrete, which substructure comprises two
substantially in mutual extension located parts (1, 2)
that are mutually separated by a joint (7) having a
width of e.g. approximately 2 centimetre and this
substructure is covered by a top layer (3, 4) of e.g.
asphalt concrete, which is e.g. provided by a lower
layer (4) of e.g. closed asphalt concrete and an upper

layer (3) of e.g. ZOAB (very open asphalt concrete),
which top layer (3, 4) is absent in the edge area’s of
the substructure (1, 2) at both sides of the joint (7)
in which area the top layer (3, 4) is extended by a
both parts of the substructure (1, 2) overlapping joint
transition, such that the surface of the top layer and
the surface of the joint transition provide a substan-
tially continuous surface across which the pneumatic
tyres of cars and trucks roll.

2. Bridge according to claim 1, wherein the transition
has a the edge area’s of the substructure (1, 2) on
both sides of the joint (7), preferably substantially
equally, overlapping and on both edge area’s lying,
preferably non-perforated joint plate (6) of e.g. sup-
ple foldable and pliable sheet like e.g. rubber in vul-
canised state, material with a thickness of e.g. ap-
proximately 3 millimetre, a width of e.g. approximate-
ly 20 centimetre and preferably at least approximate-
ly 50% elastically stretchable without tearing, which
joint plate is preferably flat and with pre tension
mounted by in its plane in cross direction of the joint
(7) stretching with an amount of preferably at least
approximately 5%, and which joint plate (6) is pref-
erably with e.g. at least approximately 2 centimetre
wide extreme edge area’s fixedly connected to one
or both edge area’s of the substructure by adhesion
with e.g. bituminous material, such that in the e.g.
approximately 16 centimetre wide area in between
the joint plate (6) is loose lying on the substructure
(1, 2).

3. Bridge according to claim 1 or 2, wherein the transi-
tion has one or two e.g. approximately 50 centimetre
wide prefabricated, preferably immediately on top of
each other stacked, plate like and e.g. equally thick
joint elements (9) which are stacked substantially
centred preferably immediately on top of the joint
plate(6) and, if present, preferably on both sides e.g.
equally far extend beyond the joint plate (6) and in
said edge area’s possibly immediately bear onto the
substructure and are for substantially their complete
surface preferably adhered to each other and/or the
the joint plate and/or the substructure by e.g. bitumi-
nous material.

4. Bridge according to claim 1, 2 or 3, wherein prefer-
ably centred immediately on top of the one or both
joint elements (9) a preferably substantially equally
wide and with substantially the complete surface by
e.g. bituminous material to it adhered, e.g. in situ
cast and with e.g. 4/8 road-metal spread, e.g. ap-
proximately 6 millimetre thick cover layer (8) is
present of which the top face is preferably at equal
level with the top face of the rest of the pavement
and e.g. seamless connects with it.

5. Bridge according to any of claims 1-4, wherein pref-
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erably immediately at both sides of the arrangement
of one or more of the joint plate (6), the one or more
joint elements (9) and the cover layer (8), and pref-
erably of equal height, an e.g., seamless to said ar-
rangement connecting and to the transition belong-
ing, e.g. approximately 10 centimetre wide and ap-
proximately 5 cm thick supporting beam (5) is
present of e.g. cast asphalt which is preferably cast
in situ and of which the top face is preferably at equal
level with or is higher then the top face of the ar-
rangement or the rest of the pavement and e.g.
seamless connects with it and which supporting
beam preferably immediately bears on the substruc-
ture (1, 2) and possible adheres to it.

6. Bridge according to any of claims 1-5, wherein of the
transition a joint element, e.g. the top element, has
an embedded reinforcement which is preferably net
like and is possibly made of easily elastically yield-
able material, e.g. rubber, and is preferably located
approximately halfway the height of the joint element
of assembly of joint elements or near or at the lower
side of the joint element, and possibly the lower joint
element has no reinforcement.

7. Bridge according to any of claims 1-6, wherein one
or all joint elements are made of a mixture of rubber
and road-metal, bound by a binder such as bitumen.

8. Bridge according to any of claims 1-7, wherein in
each supporting beam (5) an in the beam embedded
reinforcement element (10) extends preferably over
the complete width of the beam and possibly is con-
nected to one or both joint elements, in that e.g. an
edge strip of e.g. approximately 5 centimetre over-
laps with or is present in one or both joint elements
(9) and is possibly adhered to it.

9. Bridge according to claim 8, wherein for the rein-
forcement element one or more of the following ap-
plies: extends at the level of the seam (11) between
the joint elements (9); is embedded in the supporting
beam and cast into and impregnated with the mate-
rial of the beam; is sheet like and stretch free; is
made of glass fibre fabric.

10. Prefabricated joint element for a bridge according to
any of claims 1-9, possibly provided with reinforce-
ment.

7 8 



EP 2 246 474 A2

6



EP 2 246 474 A2

7



EP 2 246 474 A2

8

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• DE 2842171 [0003]
• EP 1009881 A [0003]
• FR 2717512 [0003]
• WO 9624726 A [0003]

• US 5649784 A [0003]
• US 5024554 A [0003]
• US 5171100 A [0003]


	bibliography
	description
	claims
	drawings

