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Description
Object of the invention

[0001] The present invention relates to a collapsible
formwork for a bridge deck that significantly facilitates
the work of moving from one concrete post to the next,
by collapsing portions of the formwork and the automatic
advance of the formwork, which means that the invention
also relates to the method for advancing the formwork.
The formwork, object of the invention, is applicable to
civil engineering works, specifically to bridge building.

Technical problem to be solved and background of
the invention

[0002] When the bridge deck is being carried out, the
use of a formwork in which to pour the concrete that
shapes the bridge deck is necessary.

[0003] The formwork on which the concrete is poured
is a very large installation that requires high level of ac-
curacy so that the support it constitutes is useful for build-
ing the aforementioned bridge deck.

[0004] The bridge decks are built in phases, that is to
say, a complete section of the structure of the deck is
built and the formwork rests on this built section to ad-
vance and locate it in a position for a new post where the
concrete that configures the following section is poured.
[0005] Normally, the advance operation of the form-
work entails lowering the formwork which entails moving
large pieces and high technical complexity since the di-
mensions of the structure mean that the movement is
slow and a complex process that must be repeated on
multiple occasions throughout the construction work.

Description of the invention

[0006] The invention described discloses a system for
collapsing pieces of a formwork of a bridge box.

[0007] A collapsible formwork for a bridge deck com-
prising an interior formwork that defines an interior sec-
tion of a box of the deck and an exterior formwork that
defines a lower section of the box and at least two wing
sections of the deck wherein the interior formwork com-
prises a central section and two lateral sections.

[0008] Thetwo lateral sections define the twowing sec-
tions of the deck and the lateral sections comprise at
least one lateral panel affixed to at least one angular pan-
el and connected by means of at least one swivel joint
to at least one side-wall panel, and the central section
comprises at least one removable upper panel, wherein
the side-wall panels have a rotary movement about the
swivel joints and wherein each lateral section of the in-
terior formwork rests on at least two beams affixed to at
least one cantilever, which in turn rests on at least one
advance structure by means of at least a first hydraulic
cylinder, such that the lateral sections of the interior form-
work have a movement in the interior section of the box
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by means of the first hydraulic cylinder.

[0009] The collapsible interior formwork for a bridge
deck comprises second hydraulic cylinders that connect
the side-wall panels to a beam such that a movement of
the second hydraulic cylinders makes the side-wall pan-
els have a rotary movement about the swivel joints.
[0010] The interior formwork of the collapsible form-
work for a bridge deck comprises first advance hydraulic
cylinders that rest at one end on a section of concreted
box and at another end on the advance structure.
[0011] The collapsible interior formwork for a bridge
deck further comprises first tensioners that connect the
upper panels to the side-wall panels, second tensioners
that connect the lateral panels to the side-wall panels
and third tensioners that connect ends of the side-wall
panels to each other, similarly the upper panels of the
central section rest on first advance tracks.

[0012] The exterior formwork of the collapsible form-
work for a bridge deck comprises a central portion and
two lateral portions, wherein each lateral portion com-
prises at least three wing sections with a straight config-
uration that are connected to each other by means of
articulated joints.

[0013] The exterior formwork of the collapsible form-
work for a bridge deck rests on a carriage that comprises
ribs such that the wing sections of the exterior formwork
rest on the ribs.

[0014] Fourth tensioners, fifth tensioners, sixth ten-
sioners and third hydraulic cylinders are located between
the wing sections and the ribs in the collapsible formwork
for a bridge deck, object of the invention.

[0015] The carriage rests on second advance tracks
by means of runners linked to second hydraulic advance
cylinders that provide the carriage with an advance
movement.

[0016] The interior formwork of the collapsible form-
work for a bridge deck, object of the invention, has a
method for advancing between different concrete posts
that comprises the following stages:

- remove the first tensioners and the second tension-
ers

- lower the upper panel on the first advance tracks

- fold the second hydraulic cylinders rotating the side-
wall panels about the swivel joints.

- fold the first hydraulic cylinders lowering the lateral
sections that slide over the advance structures.

- unfold the first advance hydraulic cylinders advanc-
ing the advance structures, and therefore the lateral
sections.

- unfold the first hydraulic cylinders lifting the lateral
sections that slide over the advance structures.

- unfold the second hydraulic cylinders rotating the
side-wall panels about the swivel joints.

- advance the central section.

- lift the upper panel until it is level with the lateral
panels of the lateral sections, and

- place the firsttensioners and the second tensioners.
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Description of the figures

[0017] To complete the description, and for the pur-
pose of helping to make the characteristics of the inven-
tion more readily understandable, the present specifica-
tion is accompanied by a set of figures constituting an
integral part of the same, which by way of illustration and
not limitation represent the following:

Figure 1is a perspective view of the interior formwork
of the formwork, object of the invention.

Figure 2is a perspective view of the interior formwork
with the lateral section and the central section sep-
arated.

Figure 3 is a cross sectional view of the interior form-
work of the formwork, object of the invention.
Figure 4 is a perspective view of the carriage and
the exterior formwork of the formwork, object of the
invention.

Figure 5 is a side view of the carriage and the form-
work of figure 4.

Figure 6 is a front view of a lateral portion of the
exterior formwork of the formwork, object of the in-
vention, with the wing sections in a concreting posi-
tion.

Figure 7 is a front view similar to figure 6 with the
wing sections in a carriage movement position.
Figure 8 is a figure in which the phases of the method
for advancing the interior formwork shown in figures
1 to 3 are shown.

[0018] The various numerical references found in the
figures correspond to the following elements:
1.- interior formwork

2. - exterior formwork

3.- central section

4 - lateral section

5. - lateral panel

6. - angular panel

7. - side-wall panel

8. - upper panel

9.- swivel joint

10.- beam

11.-  cantilever

12.- advance structure

13. -  first hydraulic cylinder

14. - first tensioners

15.- second tensioners

16. -  wing section

17.- rib

18. -  fourth tensioners

19. - fifth tensioners

20.-  sixth tensioners

21.-  third hydraulic tensioners
22.- carriage

23.- first advance tracks

24. - second hydraulic cylinders
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25.- first advance hydraulic cylinders
26.- second advance hydraulic cylinders
27.-  runner

28.- second advance tracks

29.-  third tensioners

Preferred embodiment of the invention

[0019] As stated above and may be seenin the figures,
the object of the invention is a formwork for bridge decks
with a configuration and elements that facilitate the ad-
vance operation of the formwork by means of collapsing
some elements of the formwork, which reduces the com-
plexity of the operations necessary for advancing the
formwork, thus increasing the efficiency in carrying out
the bridge deck.

[0020] A bridge deck is a structure with a section com-
prising an omega-shaped cross section with a central
box and wings, thus meaning that any formwork used for
the concreting of a deck must comprise two different
parts, an interior portion for the formwork of the central
box and an exterior portion corresponding to the interior
portion and to the wings of the deck.

[0021] The section of the central boxis a hollow section
that comprises an upper wall and a lower wall that are
approximately parallel to each other and inclined lateral
walls that connect the upper wall and the lower wall, the
lateral walls are inclined because the lower wall is small
than the upper wall.

[0022] The formwork, object of the invention, compris-
es two portions: an interior formwork (1) and an exterior
formwork (2).

[0023] The interior formwork (1) comprises a central
section (3) and two lateral sections (4) and is symmetrical
with respect to a plane that passes through the centre of
the central section (3) and is longitudinal to the central
section (3).

[0024] The two lateral sections (4) of the interior form-
work (1) comprise at least one lateral panel (5), at least
one angular panel (6) and at least one side-wall panel
(7). The central section (3) of the interior formwork (1)
comprises at least one upper panel (8).

[0025] Assuch, the section ofthe central box is defined
by the elements of the interior formwork (1) in the follow-
ing manner:

- The lateral panels (5) of a first lateral section (4)
along with the upper panels (8) of the central section
(3) and along with the lateral panels (5) of a second
lateral section (4) define a portion of the upper wall
of the section of the box;

- Theangular panels (6) define the transition between
the upper wall and the lateral walls of the section of
the box, the angular panels (6) are affixed on one
side to the lateral panels (5) and on another to the
side-wall panels (7).

- The side-wall panels (7) define the lateral walls up
to the contact with the lower wall of the section of
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the central box, and are affixed to the angular panels
(6) by means of swivel joints (9) that enable a col-
lapsing movement between the side-wall panels (7)
and the angular panels (6).

[0026] Each lateral section (4) of the interior formwork
(1) rests on two beams (10) located under the lateral
panels (5), with said beams (10) in a parallel position and
affixed to at least two cantilevers (11) that rest on an
advance structure (12) by means of first hydraulic cylin-
ders (13), the advance structure being (12) being located
on the lateral walls of the section of the box and such
that the lateral section (4) of the interior formwork (1) may
move with respect to the position of the advance structure
(11) by means of first hydraulic cylinders (13).

[0027] As mentioned above, the formwork, object of
the invention, has been developed to be able to have an
advance movement without the need to disassemble
large pieces, thus speeding up the movements that the
formwork makes for the different concrete posts in the
construction of the box of the bridge. Therefore, two con-
figurations of the formwork, object of the invention, may
be differentiated, a first configuration in which the form-
work is prepared to receive the concrete and a second
configuration in which the formwork carries out a move-
ment between two different posts.

[0028] When the interior formwork of the formwork, ob-
ject of the invention, is prepared to receive the concrete,
the upper panel (8) of the central section (3) is connected
to the side-wall panels (7) the two lateral sections (4) by
means of first tensioners (14) that on each side of the
formwork, object of the invention, connect one end of the
upper panel (8) to the side-wall panel (7) at the end clos-
est to the lower wall of the section of the central box.
Likewise, the lateral panels (5) are connected to the side-
wall panels (7) by means of second tensioners (15) be-
tween an intermediate point of the lateral panels (5) and
an intermediate point of the side-wall panels (7), said
side-wall panels (7) connect to a beam (10) by means of
second hydraulic cylinders (24). Lastly, third tensioners
(29) connect two ends of the panels (7) to each other.
[0029] Similarly to the first hydraulic cylinders (13),
they are in an unfolded position such that the angular
panels (6) are in the position in which they shape the
contact between the lateral walls and the upper wall of
the section of the central box, the lateral walls (5) along
with the upper panels (8) provide support to the upper
wall of the section of the central box and the side-wall
panels (7) shape the upper portion of the lateral walls of
the section of the central box.

[0030] This entire configuration is to shape the section
of the central box through the inside thereof. To shape
the central section of the box on the exterior and the
wings of the section of the bridge deck, the exterior form-
work (2) is used.

[0031] As such, the interior formwork (1) in the second
configuration, that in which the formwork carries out a
movement between two different posts, is defined:
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- In the central section (3), the upper panels (8) are
removed, which are located on first advance tracks
(23) on the lower wall of the section of the box:

- In the lateral sections (4), the first tensioners (14)
and the second tensioners (15) are removed, in ad-
dition the side-wall panels (7) rotate about the swivel
joints (9) and bring the free end of the side-wall pan-
els (7) closer to the upper panel (8), for this rotation,
the second hydraulic cylinders (24) contract causing
the aforementioned rotation of the side-wall panels
(7). Additionally, the first hydraulic cylinders (13) also
contract, separating the interior formwork (1) from
the upper wall, sliding on the advance structure (12).
Lastly, first advance hydraulic cylinders (25), which
push the advance structure (12) and with the ad-
vance structure (12) the interior formwork (1), are
located in the advance structure (12), resting on a
section of built box.

[0032] The exterior formwork (2) comprises a central
portion and two lateral portions. Each lateral portion of
the exterior formwork (2) comprises three wing sections
(16) that serve to support the concrete when the wings
ofthe bridge deck are carried out. The three wing sections
(16) are straight and are connected to each other by
means of articulated joints (24) that enable a relative ro-
tary movement between adjacent wing sections (16), and
enable the alignment between the three wing sections
(16) to have bends. The three wing sections (16) rest on
ribs (17) by means of fourth tensioners (18), fifth tension-
ers (19), sixth tensioners (20) and third hydraulic cylin-
ders (21). The ribs (17) on which both the three wing
sections (16) and the central portion of the exterior form-
work (2) are placed and rest, form part of a carriage (22)
that advances resting on second advance tracks (28) that
are placed on a section of concreted deck.

[0033] Whenthe exterior formwork (2) of the formwork,
object of the invention, is prepared to receive the con-
crete, the third tensioners (18), the fourth tensioners (19)
and the fifth tensioners (20) are in a position such that
the three wing sections (16) are in a position at a distance
from the ribs (17) and the third hydraulic cylinders (21)
are in an extended position, such that the wing sections
(15) along with the central portion of the exterior formwork
(2) give the omega-shaped cross section to the lower
portion of the bridge deck.

[0034] On the contrary, when the concreting has been
carried out, the exterior formwork collapses, freeing the
position of the third tensioners (18) and of the fourth ten-
sioners (19), and folding the third hydraulic cylinders (21),
such that the three wing sections (16) have relative ro-
tations between each other and rotate about the third
hydraulic cylinders (21) and about the fifth tensioners
(20), the lateral portions being in a retracted position with
the between the ribs (17) of the carriage.

[0035] Withthe lateral portions of the exterior formwork
between the ribs (17), the advance of the carriage (22)
is caused by means of second advance hydraulic cylin-
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ders (26) that move on the second advance tracks (28)
by means of runners (27) linked to the aforementioned
carriage (22).

[0036] The formwork, object of the invention, as it has
been explained, enables a movement between a con-
crete post and the following by means of simple steps,
which speeds up the concreting work with respect to the
formworks known to date.

[0037] The method for moving the interior formwork (1)
comprises the following phases:

- remove the first tensioners (14) and the second ten-
sioners (15), lower the upper panel (8) on the first
advance tracks (23),

- fold the second hydraulic cylinders (24) rotating the
side-wall panels (7) about the swivel joints (9),

- fold the first hydraulic cylinders (13) lowering the lat-
eral sections (4) that slide over the advance struc-
tures (12),

- unfold the first advance hydraulic cylinders (23) ad-
vancing the advance structures (12), and therefore
the lateral sections (4),

- unfold the first hydraulic cylinders (13) lifting the lat-
eral sections (4) that slide over the advance struc-
tures (12),

- unfold the second hydraulic cylinders (24) rotating
the side-wall panels (7) about the swivel joints (9),
advance the central section (3),

- lift the upper panel (8) until it is level with the lateral
panels (8) of the lateral sections (4), and

- place the first tensioners (14) and the second ten-
sioners (15).

[0038] The invention should not be limited to the par-
ticular embodiment described in this document.

[0039] A person skilled in the art may develop other
embodiments in light of the description made herein. As
such, the scope of the invention is defined by the following
claims.

Claims

1. A collapsible formwork for a bridge deck comprising
an interior formwork

(1) that defines an interior section of a box of the
deck and an exterior formwork

(2) that defines a lower section of the box and
at least two wing sections of the deck wherein
the interior formwork of the box comprises a cen-
tral section (3) and two lateral sections (4), char-
acterised in that the lateral sections (4) define
the two wing sections of the deck and the lateral
sections (4) comprise at least one lateral panel
(5) affixed to at least one angular panel (6) and
connected by means of at least one swivel joint
(9) to at least one side-wall panel (7), and the
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central section (3) comprises at least one re-
movable upper panel (8), wherein the side-wall
panels (7) have a rotary movement about the
swivel joints (9) and wherein each lateral section
(4) of the interior formwork (1) rests on at least
two beams (10) affixed to at least one cantilever
(11), which in turn rests on at least one advance
structure (12) by means of at least one first hy-
draulic cylinder (13) such that the lateral sec-
tions (4) of the interior formwork (1) have a
movement in the interior section of the box by
means of the first hydraulic cylinder.

The collapsible formwork for a bridge deck according
to claim 1 characterised in that the interior form-
work (1) comprises second hydraulic cylinders (24)
that connect the side-wall panels (7) to a beam (10),
such that a movement of the second hydraulic cyl-
inders (24) make the side-wall panels (7) have a ro-
tary movement about the swivel joints (9).

The collapsible formwork for a bridge deck according
to claim 1 characterised in that the interior form-
work (1) comprises first advance hydraulic cylinders
(25) that rest at one end on a section of concreted
box and at another end on the advance structure
(12).

The collapsible formwork for a bridge deck according
to the preceding claims characterised in that the
interior formwork (1) comprises:

-firsttensioners (14) that connect the upper pan-
els (8) to the side-wall panels (7),

- second tensioners (15) that connect the lateral
panels (4) to the side-wall panels (7),

- third tensioners (29) that connect the ends of
the side-wall panels (7) to each other.

The collapsible formwork for a bridge deck according
to the preceding claims characterised in that the
upper panels (8) of the central section (3) rest on
first advance tracks (23).

The collapsible formwork for a bridge deck according
to the preceding claims characterised in that the
front formwork (2) comprises a central portion and
two lateral portions, wherein each lateral portion
comprises at least three wing sections (16) with a
straight configuration that are connected to each oth-
er by means of articulated joints (24).

The collapsible formwork for a bridge deck according
to claim 6 characterised in that the exterior form-
work (2) rests on a carriage (22) comprising ribs (17)
such that the wing sections (16) of the exterior form-
work (2) rests on the ribs (17).
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The collapsible formwork for a bridge deck according
to claim 6 characterised in that fourth tensioners
(18), fifth tensioners (19) and sixth tensioners (20)
and third hydraulic cylinders (21) are located be-
tween the wing sections (16) and the ribs (17).

The collapsible formwork for a bridge deck according
to claim 7 characterised in that the carriage (22)
rests on second advance tracks (28) by means of
runners (27) linked to second advance hydraulic cyl-
inders (26) that provide the carriage with an advance
movement (22).

The method for advancing the interior formwork (1)
of the formwork defined in the preceding claims
characterised in that it comprises the following
stages:

-remove the firsttensioners (14) and the second
tensioners (15),

- lower the upper panel (8) on the first advance
tracks (23),

-fold the second hydraulic cylinders (24) rotating
the side-wall panels about the swivel joints (9),
- fold the first hydraulic cylinders (13) lowering
the lateral sections (4) that slide over the ad-
vance structures (12),

- unfold the firstadvance hydraulic cylinders (23)
advancing the advance structures (12), and
therefore the lateral sections (4),

- unfold the first hydraulic cylinders (13) lifting
the lateral sections (4) that slide over the ad-
vance structures (12),

- unfold the second hydraulic cylinders (24) ro-
tating the side-wall panels (7) about the swivel
joints (9), advance the central section (3),

- lift the upper panel (8) until it is level with the
lateral panels (8) of the lateral sections (4), and
- place the first tensioners (14) and the second
tensioners (15).
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