
(19) *EP004545751A1*
(11) EP 4 545 751 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication:
30.04.2025 Bulletin 2025/18

(21) Application number: 22761567.1

(22) Date of filing: 27.06.2022

(51) International Patent Classification (IPC):
E21D 11/10 (2006.01)

(52) Cooperative Patent Classification (CPC):
E21D 11/102

(86) International application number:
PCT/ES2022/070406

(87) International publication number:
WO 2024/003423 (04.01.2024 Gazette 2024/01)

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
KH MA MD TN

(71) Applicant: Grupo Empresarial Tecozam, S.L.
28036 Madrid (ES)

(72) Inventor: GÓMEZ ROJO, Rubén
28036 Madrid (ES)

(74) Representative: Balder IP Law, S.L.
Paseo de la Castellana 93
5ª planta
28046 Madrid (ES)

(54) SELF‑LAUNCHING FORMWORK SYSTEM AND METHOD FOR LINING A TUNNEL

(57) The invention refers to a formwork system (1) for
lining a tunnel, comprising: a reconfigurable formwork
structure (3) and a guiding structure (10) configured to be
attached and detached from a fixed part of the tunnel. The
formwork system (3) is configured such that: the guiding
structure (10) is slidable in the longitudinal direction of the
tunnel, supported by the formwork structure (3) in its
deployed configuration and when the guiding structure

is released, and the formwork structure (3) is slidable in
the longitudinal direction of the tunnel supported by the
guiding structure (10) when the formwork structure (3) is
in its folded configuration and the guiding structure is
fixed. The invention also refers to a method for lining a
tunnel, using the formwork system previously described.
The invention reduces execution time, reduces construc-
tion cost and improve safety.
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Description

TECHNICAL FIELD

[0001] The present invention refers in general to form-
work machinery and methods for lining mine tunnels.
[0002] An object of the invention is the provision of a
formwork system and a method for lining a tunnel, that:
reduce execution time, reduce construction cost and
improve safety.
[0003] The use of the invention is especially advanta-
geous for the construction of tunnels in soft soils,
for example, in cases when the so-called Belgian method
of tunneling is recommended.

STATE OF THE ART

[0004] Formwork machinery for internally lining the
interior of a tunnel by concrete casting, are made up of
a series of panels that form a ring defining the vault and
the sides of the tunnel. The formwork assembly is nor-
mally mounted on a trolley that moves longitudinally
along the tunnel, from one section to the next, supported
on pre-laid railway rails or on the tunnel’s floor. The
formwork panels are fitted with hinged joints that allow
the side panels to be folded inwards, so that the formwork
can be folded and moved to be positioned for the next
batch and then concreted in the next pour.
[0005] In the particular case of the so-called Belgian
method or traditional method of Madrid for excavating
and lining a tunnel, the execution method is carried out in
two main stages: advance excavation and down excava-
tion.
[0006] The sequence of operational phases of this
construction method are as follows:

- excavation and shoring of a small advance gallery at
the vault level,

- lateral widening and shoring of the advance gallery,
- formwork installation and concrete casting of the

vault,
- down excavation and concreting of the gables,
- execution of the counter-vault.

[0007] Therefore, in this method the vault excavation is
gradually shored and widened to form the complete vault,
but with a longitudinal offset for each widening stage, so
that the excavation face is small in order to assure
stability of the excavation.
[0008] The Belgian method is generally used for the
execution of short tunnels excavated in soils consisting of
compact clays or clays with a certain percentage of
sands, and it provides the advantage of reducing the risk
of instabilities of the excavation because a small vault
excavation is first performed.
[0009] However, this method is slow and expensive
because the tunnel has to be excavated manually by
skilled workers, and lined in short sections or batches, so

that a large number of assembly and disassembly opera-
tions of the formwork are required.
[0010] Therefore, it would be desirable to have form-
work system capable of executing the above-described
tunneling method in a more automated manner, in order
to reduce execution time and cost.

DESCRIPTION OF THE INVENTION

[0011] The invention is defined in the attached inde-
pendent claims, and satisfactorily solves the above-de-
scribed drawbacks of the prior art, by the provision of a
formwork system and a tunnel lining method as de-
scribed in the attached independent claims.
[0012] Therefore, an aspect of the invention refers to a
formwork system for lining a tunnel or a part of the same,
especially for lining the vault of a tunnel, wherein the
formwork system comprises a reconfigurable formwork
structure that can be configured in a deployed or shutter-
ing position for lining a part of a tunnel by concrete
casting, and in a folded position for demolding and trans-
porting the formwork structure.
[0013] Conventionally, the formwork structure in turn
comprises a vault section and two side sections articu-
lately coupled respectively to the two lateral ends of the
vault section, and first hydraulic means coupled with the
formwork structure for deploying and folding the form-
work structure as described above.
[0014] The formwork system further comprises a guid-
ing structure configured to be attached and detached
from a fixed part of the tunnel, preferably to the concrete
of a previously lined section of the tunnel.
[0015] Preferably, the guiding structure comprises a
pair of rails parallel to each other and placed in a long-
itudinally direction of the tunnel (that is, in the normal
direction of moving forward inside a tunnel) when the
formwork structure is operatively installed for lining a
tunnel.
[0016] The rails are placed internally or at least in part,
within the space defined internally by the formwork struc-
ture. For example, the rails can be placed at the same
height within the space defined internally by the formwork
structure.
[0017] The formwork system is configured such that
the guiding structure can move forward in the longitudinal
direction of the tunnel (when the formwork structure is
operatively installed for lining a tunnel), supported by the
formwork structure when the formwork structure is in its
deployed configuration and when the guiding structure is
released.
[0018] Additionally, the formwork structure is movable
in the longitudinal direction of the tunnel (when the form-
work structure is operatively installed for lining a tunnel),
supported and guided by the guiding structure when the
formwork structure is in its folded configuration, and the
guiding structure is fixed to a part of the tunnel, such as to
the concrete of a previously lined section.
[0019] In a preferred implementation of the invention,
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the displacement of the guiding structure in the long-
itudinal direction of the tunnel, is carried out by second
hydraulic means, such as hydraulic cylinders or jacks,
and the displacement of the formwork structure in the
longitudinal direction of the tunnel, is carried out by third
hydraulic means, such as hydraulic cylinders or jacks.
Alternatively to the use of hydraulic cylinders, other con-
ventional means suitable for the displacement of the
guiding structure and the formwork structure, for example
a mechanism comprising gears and racks, could be
used.
[0020] With the above-described configuration, the
formwork system is self-launchable into the tunnel, be-
cause the formwork structure is launched forward into the
tunnel supported and guided by the guiding structure,
and in turn the guiding structure is launched forward into
the tunnel supported by the formwork structure. In this
way, the time and complexity of the process required for
the assembly, disassembly and positioning of the form-
work structure to perform as many batches as required
for the complete lining of a tunnel of a part thereof such as
the vault, is significantly reduced.
[0021] In a preferred embodiment of the invention, the
guiding structure and the formwork structure are movable
in relation to each other by means of the vault section of
the formwork structure.
[0022] Forattaching the guiding structure to a fixedpart
of the tunnel, such as a previously lined section of the
tunnel, the system comprises a supporting frame config-
ured to be anchored to the concrete of a previously lined
section of the tunnel, and for attaching and detaching the
guiding structure.
[0023] To allow the formwork structure to easily move
on the guiding structure and vice versa, the system is
fitted with first displacement means arranged such that
the formwork structure can move supported on the guid-
ing structure, and second displacement means for the
guiding structure to move supported on the formwork
structure. Preferably, first and second displacement
means comprises a plurality of rollers, which can be
mounted with the formwork structure or with the guiding
structure.
[0024] The formwork structure comprises at least one
frame member. In a preferred embodiment, the formwork
structure comprises at least two frame members, and
more preferably four frame members coaxially arranged
with respect to each other and along the axis of the tunnel
when they are in the tunnel. Each frame member has a
vault section and two side sections articulately coupled
with the vault section, and each vault section of each
frame member has a left pair of rollers and a right pair of
rollers, so that a left rail is placed inside the left pairs of
rollers of the vault sections, and a right rail is placed inside
the right pairs of rollers of the vault sections. In each pair
of rollers, one roller is placed above the other.
[0025] There are lower contact points between the
formwork structure and the guiding structure when the
guiding structure is moving on the formwork structure,

and similarly, there are upper contact points, above the
previously mentioned contact points, between the form-
work structure and the guiding structure when the form-
work structure is moving on the guiding structure in a
steady manner. Preferably, there are at least two lower
and two upper contacts points, and more preferably there
are four lower and four upper contact points.
[0026] Another aspect of the invention refers to a
method for lining a tunnel especially the vault thereof,
wherein the method preferably uses the formwork sys-
tem previously described.
[0027] The method comprises the steps of:

- deploying a formwork structure for lining a curved
section of a tunnel, and pouring concrete for lining
that section of the tunnel,

- moving a guiding structure forward into the tunnel
supported by the formwork structure in its deployed
configuration, and fixing the guiding structure to a
previously casted section of the lining,

- folding the formwork structure inwards such that it
rests on the guiding structure, and moving the form-
work structure forward in its folded configuration into
the tunnel supported and guided by the guiding
structure, and

- deploying again the formwork structure for lining a
subsequent curved section of the tunnel.

[0028] Due to the guiding structure, the formwork
structure can be moved towards the new badge to be
executed without the need to dismantle and assemble
the formwork structure at each badge, and because it is
anchored to the concrete of the previous badge pre-
viously executed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] To complete the description and in order to
provide a better understanding of the invention, a set
of drawings is provided. These drawings form an integral
part of the description and illustrate embodiments of the
invention, which should not be interpreted as restricting
the scope of the invention, but just as examples of how
the invention can be carried out. The drawings comprise
the following figures:

Figure 1.‑ shows a front elevational view of a form-
work system of the invention in its deployed position
for internally lining the vault of a tunnel.

Figure 2.‑ shows a similar representation than Figure
1 but with the formwork structure in its folded position
for demolding an already concrete casted section
and for transporting the same.
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Figure 3.‑ shows a schematic representation in per-
spective view of the resistive members of the form-
work structure according to the invention.

Figure 4.‑ shows a longitudinal cross-sectional view
of the formwork system of the previous figures, in its
deployed position for casting a section of a tunnel.

Figure 5.‑ shows in a similar representation than the
previous figure, the next stage of the process where-
in the rails are being launched forward into the tunnel
(movement indicated by arrows), once a section of a
tunnel has been casted.

Figure 6.‑ shows in a similar representation than the
previous figure, the next stage of the process where-
in the formwork structure is folded and lowered to be
supported on the rails (movement indicated by ar-
rows).

Figure 7.‑ shows in a similar representation than the
previous figure, the next stage of the process where-
in the formwork structure is being launched forward
into the tunnel supported and guided by the guiding
structure (movement indicated by arrows).

Figure 8.‑ shows in a similar representation than the
previous figure, the next stage of the process where-
in the formwork structure is being deployed again for
casting the next section of a tunnel (movement in-
dicated by arrows).

Figure 9.‑ shows in a similar representation than the
previous figure, the next stage of the process where-
in the supporting frame is moved forward on the rails
to the next attaching position.

DESCRIPTION OF WAYS OF CARRYING OUT THE
INVENTION

[0030] Figures1and2 show a formwork system (1) for
constructing a concrete lining (4,4’,4") for the vault (2) of a
tunnel, wherein the system (1) comprises a reconfigur-
able formwork structure (3) formed by a vault surface (3a)
and two side surfaces (3b,3c) articulately coupled re-
spectively to two lateral ends of the vault surface (3a).
[0031] As represented in Figures 5 to 9, the formwork
structure (3) comprises frame members (5,6,7,8) coaxi-
ally arranged, each frame member (5,6,7,8) having vault
segment (5a,6a,7a,8a) to support the vault surface (3a),
and two side segments (5b,5c,6b,6c,7b,7c,8b,8c) to sup-
port the side surfaces (3b,3c), and articulately coupled to
the lateral ends of the respective vault segment
(5a,6a,7a,8a) by means of pivot joints, and operated
respectively by hydraulic cylinders (9,9’) in a known
manner, so as to configure repeatedly the formwork
structure (3) in the deployed configuration shown in
Figure 1 for concrete casting, or in the folded configura-

tion shown inFigure2 for demolding and transporting the
formwork structure (3).
[0032] In this exemplary implementation there are four
frame members (5,6,7,8), but other implementations of
the invention may have more or less than four frame
members.
[0033] The formwork system (1) additionally com-
prises a guiding structure (10) for supporting and guiding
the displacement of the formwork structure (3). The
guiding structure (10) comprises a pair of rails (11,11’)
implemented for example as straight beams, placed at
least in part within the space defined inside the formwork
structure (3). The rails (11,11’) extend longitudinally in the
direction of the tunnel when the formwork system (1) is
operatively installed for lining a tunnel as shown in the
figures. As shown especially in Figures 1 and 2, the rails
(11,11’) are parallel to each other and are placed pre-
ferably at the same height within the vault (2) being lined.
As it can be appreciated inFigures 1 and 2, the provision
of the rails (11,11’) at the lateral sides of the formwork
structure (3), allow a large clearance for the passage and
movement of vehicles and machinery required for the
excavation work.
[0034] The formwork system (1) additionally includes a
supporting frame (12) that can be attached to an already
constructed section of a tunnel as represented inFigures
4 to 8, and detached from it as shown in Figure 9. The
rails (11,11’) can be attached to the supporting frame (12)
by any type of fastening means, for example screws and
nuts, and released from the supporting frame (12).
[0035] The supporting frame (12) has a pair of left
guides (13) for the left rail (11), and a right pair of guides
(13’) for the right rail (11’). The guides (13,13’) in each pair
are aligned so as to maintain and guide the movement of
the respective rail (11,11’) longitudinally (in the direction
of the tunnel), for example as represented in Figure 5.
For that purpose, each guide (13,13’) is fitted with rollers
above and below the respective rail (11,11’).
[0036] Furthermore, the vault segment (5a,6a,7a,8a)
of each frame member (5,6,7,8) has a left pair of rollers
(not shown) and a right pair of rollers (14,15,16,17), such
that the left rail (11) is received inside the left pair of
rollers, and the right rail (11’) is received inside the right
pair of rollers (14,15,16,17). In each pair of rollers, one
roller is placed above the other, and the separation dis-
tance between rollers of the same pair, is longer than the
height of the respective rail, as it can be noted for example
in Figure 1. The axis of the rollers are transversally
arranged in relation to the longitudinal axis of the rails
(11,11’).
[0037] In this manner, the guiding structure (10) and
the formwork structure (3) can move in relation to each
other by means of the vault segments (5a,6a,7a,8a).
[0038] With the above described configuration of the
formwork system (1) and as represented in Figure 5, the
guiding structure (10) formed by the rails (11,11’) is
movable in the longitudinal direction of the tunnel sup-
ported by the formwork structure (3) and by the support-

5

10

15

20

25

30

35

40

45

50

55



5

7 EP 4 545 751 A1 8

ing frame (12) (rolling on the lower rollers of the frames),
when the formwork structure (3) is in its deployed con-
figuration and when the rails (11,11’) are released from
the supporting frame (12).
[0039] Moreover, and as represented in Figures 6 and
7, when the formwork structure (3) is folded inwards for
demolding a concrete section of the lining once forged,
the formwork structure (3) is lowered until it rests on the
rails (11,11’). In this position, the formwork structure (3) is
moved forward (rolling on the upper rollers) into the
tunnel supported and guided by the rails (11,11’) which
have been fixed again to the supporting frame (12).
[0040] As it can be noted in the figures, when the
formwork structure (3) moves on the guiding structure
(10), there are eight contact points between the two
structures, four contact points for the left rail (11), and
four for the right rail (11’) all contact points within the same
a first plane. Similarly, when the guiding structure (10)
move on the formwork structure (3), there are eight
contact points between the two structures, four contact
points for the left rail (11), and four for the right rail (11’) all
contact points within another plane, parallel and below
the second plane.
[0041] As represented in Figure 8,when the formwork
structure (3) is positioned correctly for the next batch,
then it is deployed again until it reaches the correct heigh
for concrete casting the next section (4‴) of the vault (2).
[0042] The displacement of the guiding structure (10),
and the displacement of the formwork structure (3) in the
longitudinal direction, may be realized for example by
means of respective hydraulic cylinders in a conventional
manner.
[0043] At this stage, as represented in Figure 9 the
supporting frame (12) is released from its attachment to
an already casted section of the tunnel, and moved
forward moving on the rails (11,11’), and when supporting
frame (12) reaches a position close to the formwork
structure (3), then it is fixed again to a casted section
of the tunnel.
[0044] The method for lining a tunnel using the pre-
viously described formwork system (1), comprises the
following steps (not necessarily in the sequence de-
scribed below):
In its deployed position, the formwork structure (3) is
positioned for casting a section (4") of the vault (2) of a
tunnel (Figure 4). At this stage, first and second frame
members (5,6) are anchored to the concrete of a pre-
viously lined section (4’) of the tunnel by means of brack-
ets (18) so that third and fourth frame members (7,8) are
overhanging supported by first and second frame mem-
bers (5,6), as schematically represented in Figure 3.
Then, concrete is poured for casting the section (4").
[0045] In the deployed position of the formwork struc-
ture (3), for example once the concrete in section (4") has
forged, the rails (11,11’) are detached from the supporting
frame (12) and they are moved forward by means of
hydraulic cylinders rolling on the lower rollers of the frame
members (5,6,7,8) and guided by the supporting frame

(12) (Figure 5).At this stage, an end segment of the rails
(11,11’) is cantilevered in a length similar to the length of
the next section (4‴) of the tunnel to be lined.
[0046] In the next step, once the concrete in section
(4") has forged, the rails (11,11’) are attached again to the
supporting frame (12), first and second frame members
(5,6) are released from the brackets (18), and section (4")
is demolded by folding the formwork structure (3) inwards
(Figure6),until the formwork structure (3) rest on the rails
(11,11’) through the upper rollers.
[0047] In its folded configuration, the formwork struc-
ture (3) is launched forward by means of hydraulic cylin-
ders, supported and guided by the rails (11,11’) to the
correct position for the next batch (Figure 7), for casting
the next section (4‴) and then the formwork structure (3)
is deployed again and positioned correctly.
[0048] Finally, the supporting frame (12) is released
from the concrete and from the rails (11,11’) and it is
moved forward by hydraulic cylinders guided by the rails
(11,11’), until it reaches the first frame member (5) (Fig-
ure9),and then it is fixed again to the concrete of a casted
section of the vault of the tunnel and to the rails (11,11’),
and first and second frame members (5,6) are anchored
again to the previously lined section (4").
[0049] The above-described process is repeated as
many times as necessary to complete the lining of the
tunnel.
[0050] The invention is obviously not limited to the
specific embodiment(s) described herein, but also en-
compasses any variations that may be considered by any
person skilled in the art (for example, as regards the
choice of materials, dimensions, components, configura-
tion, etc.), within the general scope of the invention as
defined in the claims.

Claims

1. Formwork system (1) for lining a tunnel, comprising:

a reconfigurable formwork structure (3) that can
be configured in a deployed position for lining a
tunnel by concrete casting, and in a folded posi-
tion for its transportation,
a guiding structure (10) configured to be at-
tached and detached from a fixed part of the
tunnel,
and wherein the formwork system (3) is config-
ured such that:

the guiding structure (10) is movable in the
longitudinal direction of the tunnel, when the
formwork structure (3) is operatively in-
stalled for lining a tunnel, supported by
the formwork structure (3) when the form-
work structure (3) is in its deployed config-
uration and when the guiding structure (10)
is released, and
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wherein the formwork structure (3) is mo-
vable in the longitudinal direction of the
tunnel,
when the formwork structure (3) is opera-
tively installed for lining a tunnel, supported
by the guiding structure (10) when the form-
work structure (3) is in its folded configura-
tion and the guiding structure (10) is fixed.

2. Formwork system according to claim 1, further com-
prising a supporting frame (12) configured for attach-
ing and detaching the guiding structure (10) to a fixed
part of the tunnel.

3. Formwork system according to claim 1 or 2, wherein
the guiding structure (10) comprises a pair of rails
(11,11’) placed internally in relation to the formwork
structure (3), and wherein the rails (11,11’) are par-
allel to each other and extent longitudinally in the
direction of the tunnel when the formwork structure is
operatively installed for lining a tunnel.

4. Formwork system according to any of the preceding
claims, wherein the formwork structure (3) com-
prises first displacement means arranged such that
guiding structure (10) can move supported by the
formwork structure (3), and second displacement
means arranged such that the formwork structure
(3) can move supported on the guiding structure
(10).

5. Formwork system according to claim 4, wherein the
first and second displacement means comprises a
plurality of rollers (13,13’) mounted with the form-
work structure (3) or with the guiding structure (10).

6. Formwork system according to any of the preceding
claims, wherein the formwork structure (3) com-
prises a vault section (3a) and two side sections
(3b,3c) articulately coupled respectively to two lat-
eral ends of the vault section (3a), and wherein the
guiding means (10) and the formwork structure (3)
are movable in relation to each other by means of the
vault section (3a).

7. Formwork system according to any of the preceding
claims, configured such that there are at least two
lower contact points between the formwork structure
(3) and the guiding structure (10) when the guiding
structure (10) is moving on the formwork structure
(3), and there are at least two upper contact points
between the formwork structure (3) and the guiding
structure (10) when the formwork structure (3) is
moving on the guiding structure (10).

8. Formwork system according to any of the preceding
claims, further comprising:

first hydraulic means coupled with the formwork
structure (3) and adapted for deploying and
folding the formwork structure,
second hydraulic means for displacing the guid-
ing structure in the longitudinal direction of the
tunnel, and
third hydraulic means for displacing the form-
work structure (3) in the longitudinal direction of
the tunnel.

9. Formwork system according to any of the preceding
claims, wherein the formwork structure (3) com-
prises frame members (5,6,7,8) coaxially arranged,
and each frame member having a vault segment
(5a,6a,7a,8a) and two side segments
(5b,5c,6b,6c,7b,7c,8b,8c) articulately coupled with
the respective vault segment (5a,6a,7a,8a), and
wherein the vault segment (5a,6a,7a,8a) of each
frame member (5,6,7,8) has a left pair of rollers
(13) and a right pair of rollers (13’).

10. Formwork system according to claim 9, wherein the
formwork structure (3) comprises two or more frame
members and preferably four frame members
(5,6,7,8).

11. Formwork system according to claim 3, 9 and 10,
wherein a left rail (11) is placed inside the left pairs of
rollers (13) of the vault segments (5a,6a,7a,8a), and
a right rail (11’) is placed inside the right pairs of
rollers (13’) of the vault sections (5a,6a,7a,8a), and
wherein in each pair of rollers one roller is placed
above the other.

12. Formwork system according to any of the claims 2 to
10, configured such that when the guiding structure
(10) is released from the supporting frame (12), the
guiding structure (10) is displaceable guided by the
supporting frame (12), and wherein the supporting
frame (12) is also displaceable guided by the guiding
structure (10).

13. Method for lining a tunnel, using the formwork sys-
tem (1) of any of the preceding claims, the method
comprising the steps of:

deploying a formwork structure (3) for lining an
curved section of a tunnel, and pouring concrete
for lining that section of the tunnel,
moving a guiding structure (10) forward into the
tunnel supported by the formwork structure (3) in
its deployed configuration, and fixing the guiding
structure (10) to a previously casted section of
the lining,
folding the formwork structure (3) inwards such
that it rests on the guiding structure (10), and
moving the formwork structure (3) forward in its
folded configuration into the tunnel supported

5

10

15

20

25

30

35

40

45

50

55



7

11 EP 4 545 751 A1 12

and guided by the guiding structure (10), and
deploying again the formwork structure (3) for
lining a subsequent curved section of the tunnel.

14. Method according to claim 13, wherein the guiding
structure (10) comprises a pair of rails (11,11’) par-
allel to each other, and wherein the step of fixing the
guiding structure (10) to a previously casted section
of the lining, is carried out by means of a supporting
frame (12) configured for its attachment to a pre-
viously casted section of the lining, and for attaching
and detaching the rails (11,11’).

15. Method according to claim 13 or 14, wherein the
formwork structure (3) comprises frame member
(5,6,7,8) having a vault segment (5a,6a,7a,8a) and
two side segments (5b,5c,6b,6c,7b,7c,8b,8c) articu-
lately coupled with the respective vault segment
(5a,6a,7a,8a), and wherein the method comprises
the step of anchoring first and second frame mem-
bers (5,6) to the concrete of a previously lined section
(4’) of the tunnel, so that third and fourth frame
members (7,8) are overhanging supported by first
and second frame members (5,6), in the deployed
configuration of the formwork structure (3).

16. Method according to claim 15, wherein the formwork
structure (3) comprises two or more frame members
and preferably four frame members (5,6,7,8).

17. Method according to claim 13, further comprising the
step of releasing the supporting frame (12) from the
concrete and from the rails (11,11’), and moving the
supporting frame (12) forward guided by the rails
(11,11’).
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