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(54) Size adjustable tunnel form carriage

(57) A form carriage (1) which is placed inside a tun-
nel (2) with a longitudinal axis (3) of the form carriage
parallel to an axis of the tunnel (2), and which has at
least two structural members (14, 15) deformable in

controlled, adjustable manner in respective directions
perpendicular to the longitudinal axis (3) of the form car-
riage (1) and forming with each other an angle of other
than zero, so as to selectively adjust the dimensions of
the form carriage (1) in each of the two directions.
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Description

[0001] The present invention relates to a tunnel form
carriage.
[0002] More specifically, the present invention relates
to a form carriage which is placed inside a tunnel with
its longitudinal axis parallel to an axis of the tunnel, and
which supports a form defining, with the inner surface
of a portion of the tunnel, a chamber in which to cast a
concrete liner.
[0003] Form carriages of the above type are normally
mounted on rails running along an inner reference sur-
face, normally a temporary road surface, of a tunnel for
lining, and are moved along the rails to line successive
portions of the inner surface of the tunnel.
[0004] Form carriages, which in themselves are rela-
tively complex, high-cost rigs, are normally designed ac-
cording to the shape and size of the tunnel section for
lining, and are seldom used more than once, on account
of being only marginally more expensive to build than to
adapt to tunnel sections of different shapes and sizes.
As a result, they are normally only used once and then
scrapped.
[0005] It is an object of the present invention to pro-
vide a form carriage designed to eliminate the afore-
mentioned drawback.
[0006] More specifically, it is an object of the present
invention to provide a reusable form carriage, which can
be adapted quickly and cheaply to a wide range of tun-
nels of different section shapes and sizes.
[0007] According to the present invention, there is
provided a tunnel form carriage; the form carriage being
placed inside a tunnel with a longitudinal axis of the form
carriage parallel to an axis of the tunnel, and being char-
acterized by comprising at least a first and a second
structural member deformable in controlled, adjustable
manner in a first and second direction respectively, to
adjust the dimensions of the form carriage in the respec-
tive said directions; and supporting and actuating
means for supporting a tunnel form; said first and said
second direction being substantially crosswise to said
longitudinal axis and forming with each other an angle
of other than zero.
[0008] The form carriage defined above preferably al-
so comprises at least one third structural member de-
formable in controlled, adjustable manner in a third di-
rection substantially parallel to said longitudinal axis, so
as to adjust the dimensions of the form carriage in said
third direction.
[0009] A non-limiting embodiment of the invention will
be described by way of example with reference to the
accompanying drawings, in which:

Figure 1 shows a schematic view in perspective of
a preferred embodiment of the form carriage ac-
cording to the present invention;
Figure 2 shows a larger-scale, partly sectioned front
view of the Figure 1 form carriage;

Figure 3 shows a larger-scale, partly sectioned side
view of the Figure 1 form carriage.

[0010] Number 1 in the accompanying drawings indi-
cates as a whole a form carriage which is placed inside
a tunnel 2, with its longitudinal axis 3 parallel to an axis
(not shown) of tunnel 2, and which supports and moves
along tunnel 2 a form 4 defining, in use, with an inner
surface 5 of a portion of tunnel 2, a chamber 6 in which
to cast a concrete liner 7.
[0011] In the example shown, form carriage 1 is
mounted on two rails 8, each of which extends parallel
to the longitudinal axis (not shown) of tunnel 2 along the
top of a respective base 9 formed on a temporary road
surface 10 of tunnel 2, so that form carriage 1 can be
moved along tunnel 2 to form successive portions of lin-
er 7.
[0012] As shown clearly in Figure 1, form carriage 1
comprises two longitudinal-end supporting structures
11, and an intermediate supporting structure 12 con-
necting structures 11.
[0013] Each structure 11 comprises a gantry 13 in turn
comprising two uprights 14, the top ends of which are
connected by a cross member 15 crosswise to axis 3,
and two wheel assemblies 16, each interposed between
the bottom end of a respective upright 14 and a respec-
tive rail 8.
[0014] In the example shown, each wheel assembly
16 comprises flanged wheels engaging relative rail 8,
whereas, in variations not shown, rails 8 are eliminated
and the flanged wheels are replaced with preferably rub-
ber-tired wheels or with a track device.
[0015] As shown clearly in Figure 2, each upright 14
comprises an axially deformable structural member de-
fined by a tubular bottom rod 17 and a tubular top rod
18, which are coaxial and connected telescopically to
each other. More specifically, top rod 18 has a larger
section than bottom rod 17, a top portion of which slides
inside a bottom portion of top rod 18 to enable top rod
18 to be moved axially, with respect to bottom rod 17
and by a hydraulic cylinder 19, between a fully collapsed
position shown on the right in Figure 2, and a fully ex-
tracted position shown on the left in Figure 2. Each hy-
draulic cylinder 19 is coaxial with relative rods 17 and
18, and comprises a body 20 inserted inside relative bot-
tom rod 17, and a piston or output rod 21 extending in-
side relative top rod 18 and integral with top rod 18 at
the free end.
[0016] As shown clearly in Figure 2, each cross mem-
ber 15 comprises an axially deformable structural mem-
ber defined by a tubular intermediate rod 22 and two
tubular lateral rods 23, which are coaxial and connected
telescopically to one another to move axially, with re-
spect to one another, between a fully collapsed config-
uration and a fully extracted configuration. More specif-
ically, intermediate rod 22 has a larger section than lat-
eral rods 23, one end of each of which is integral with
the top end of relative top rod 18 of relative upright 14,
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while the other end slides inside a respective end portion
of intermediate rod 22 to move axially, with respect to
intermediate rod 22 and by means of a respective hy-
draulic cylinder 24, between a fully collapsed position
shown on the right in Figure 2, and a fully extracted po-
sition shown on the left in Figure 2. Each hydraulic cyl-
inder 24 is positioned parallel to and over relative rods
22 and 23, and comprises a body 25 hinged to rod 22
at a fork 26; and a piston or output rod hinged at the free
end to relative lateral rod 23.
[0017] As shown in Figure 1, intermediate supporting
structure 12 comprises two parallel cross members
27-one of which is optional - extending parallel to longi-
tudinal axis 3 of form carriage 1 to connect cross mem-
bers 15.
[0018] As shown clearly in Figure 3, each cross mem-
ber 27 comprises an axially deformable structural mem-
ber defined by a tubular intermediate rod 28 and two
tubular lateral rods 29, which are coaxial and connected
telescopically to one another to move axially, with re-
spect to one another, between a fully collapsed config-
uration and a fully extracted configuration. More specif-
ically, intermediate rod 28 has a larger section than lat-
eral rods 29, one end of each of which is integral with
intermediate rod 22 of relative cross member 15 of rel-
ative gantry 13, while the other end slides inside a re-
spective end portion of intermediate rod 28 to move ax-
ially, with respect to intermediate rod 28 and by means
of a respective hydraulic cylinder 30, between a fully col-
lapsed position shown on the right in Figure 3, and a
fully extracted position shown on the left in Figure 3.
Each hydraulic cylinder 30 is positioned parallel to and
alongside relative cross member 27, and comprises a
body 31 hinged to relative lateral rod 29 by a fork 32;
and a piston or output rod 33 hinged at the free end to
relative intermediate rod 28.
[0019] As shown clearly in Figure 2, form 4 in the ex-
ample shown is a braced articulated form defined by two
half-forms 34 positioned symmetrically with respect to
axis 3 and each defined by three longitudinal portions
35, each hinged to each adjacent portion 35 by a hinge
36 parallel to axis 3. Of the three longitudinal portions
35, the top longitudinal portion 35, indicated 35a, is sup-
ported by each intermediate rod 28 of each cross mem-
ber 27 with the interposition of two jacks 37 substantially
parallel to uprights 14; the bottom longitudinal portion
35, indicated 35b, is anchored at the bottom end to rel-
ative base 9 by an anchoring device 38; bottom longitu-
dinal portion 35b and the intermediate longitudinal por-
tion 35, indicated 35c, are position controlled with re-
spect to form carriage 1 by respective jacks 39 inter-
posed between bottom and intermediate longitudinal
portions 35b, 35c and each intermediate rod 28; and the
relative angular position of top and intermediate longi-
tudinal portions 35a, 35c is regulated by a hydraulic jack
40 interposed between brackets fitted to top and inter-
mediate longitudinal portions 35a, 35c.
[0020] The size-adjustable structural members de-

fined by uprights 14 and cross members 15 provide for
adapting form carriage 1 to tunnel 2 sections of different
shapes and sizes, while length-adjustable cross mem-
bers 27 simply provide for adjusting the length of the
portion of tunnel 2 lined for each stop of form carriage
1 along rails 8, and may be replaced with rigid cross
members. Unlike form carriage 1, form 4 is obviously
specially designed for a given tunnel and is normally on-
ly used once.
[0021] In a variation not shown, each longitudinal-end
supporting structure 11 is substantially T-shaped with a
single central upright similar to uprights 14, and a cross
member similar to cross member 15.
[0022] In a further variation not shown, the two cross
members 27 are replaced with a single length-adjusta-
ble or rigid central cross member.

Claims

1. A tunnel form carriage; the form carriage (1) being
placed inside a tunnel (2) with a longitudinal axis (3)
of the form carriage parallel to an axis of the tunnel
(2), and being characterized by comprising at least
a first and a second structural member (14, 15) de-
formable in controlled, adjustable manner in a first
and second direction respectively, to adjust the di-
mensions of the form carriage (1) in the respective
said directions; and supporting and actuating
means (37, 39) for supporting a tunnel form (4); said
first and said second direction being substantially
crosswise to said longitudinal axis (3) and forming
with each other an angle of other than zero.

2. A form carriage as claimed in Claim 1 and also com-
prising at least one third structural member (27) de-
formable in controlled, adjustable manner in a third
direction substantially parallel to said longitudinal
axis (3), so as to adjust the dimensions of the form
carriage (1) in said third direction.

3. A form carriage as claimed in Claim 2, wherein said
supporting and actuating means (37, 39) are carried
by said third structural member (27).

4. A form carriage as claimed in Claim 2 or 3, wherein
each said structural member (14; 15; 27) comprises
at least two portions (17, 18; 22, 23; 28, 29) movable
with respect to each other to adjust the dimensions
of the structural member (14; 15; 27) in the relative
said direction.

5. A form carriage as claimed in Claim 4, wherein said
two portions (17, 18; 22, 23; 28, 29) are connected
to each other telescopically to move with respect to
each other in the relative said direction.

6. A form carriage as claimed in one of the foregoing

3 4



EP 1 136 650 A1

4

5

10

15

20

25

30

35

40

45

50

55

Claims, and comprising at least two longitudinal-
end first supporting structures (11), each compris-
ing at least one said first and at least one said sec-
ond structural member (14, 15).

7. A form carriage as claimed in Claim 6, wherein at
least one of said first supporting structures (11)
comprises a gantry (13) in turn comprising two up-
rights (14); at least part of each said upright (14)
being defined by a said first structural member (14).

8. A form carriage as claimed in Claim 7, wherein each
said upright (14) comprises a bottom rod (17) and
a top rod (18) coaxial with and connected telescop-
ically to each other to move axially with respect to
each other between a fully collapsed position and a
fully extracted position.

9. A form carriage as claimed in Claim 8, wherein first
actuating means (19) for axial displacement are in-
terposed between said bottom rod (17) and said top
rod (18) to impart relative axial motion to and to se-
lectively lock the bottom rod (17) and the top rod
(18) in any relative axial position between said fully
extracted position and said fully collapsed position.

10. A form carriage as claimed in Claim 9, wherein said
bottom rod (17) and said top rod (18) are tubular;
and said first actuating means (19) are housed in-
side the bottom rod (17) and top rod (18).

11. A form carriage as claimed in Claim 9 or 10, wherein
said first actuating means (19) are hydraulic.

12. A form carriage as claimed in one of Claims 9 to 11,
wherein said first actuating means (19) comprise a
hydraulic cylinder (19) coaxial with said bottom rod
(17) and said top rod (18) and in turn comprising a
body (20) integral with said bottom rod (17), and a
piston (21) integral with said top rod (18).

13. A form carriage as claimed in one of Claims 2 to 12,
and comprising an intermediate second supporting
structure (12) connecting said two first supporting
structures (11) to each other; said second support-
ing structure (12) comprising at least one said third
structural member (27).

14. A form carriage as claimed in Claim 13, wherein
each said first supporting structure (11) comprises
a first cross member (15), and said second support-
ing structure (12) comprises at least one second
cross member (27) perpendicular to the first cross
member (15); at least part of said first cross member
(15) being defined by a said second structural mem-
ber (15), and at least part of said second cross
member (27) being defined by a said third structural
member (27).

15. A form carriage as claimed in Claim 14, wherein
each said cross member (15; 27) comprises an in-
termediate rod (22; 28) and two lateral rods (23; 29)
coaxial with and connected telescopically to one an-
other to move axially with respect to one another
between a fully collapsed configuration and a fully
extracted configuration.

16. A form carriage as claimed in Claim 15, wherein
said intermediate rod (22; 28) is tubular; each of
said lateral rods (23; 29) being mounted partly in-
side said intermediate rod (22; 28); and the inter-
mediate rod (22) of said first cross member (15) be-
ing connected integrally to a lateral rod (29) of said
second cross member (27).

17. A form carriage as claimed in Claim 15 or 16, where-
in said supporting and actuating means (37, 39) are
carried by the intermediate rod (28) of said second
cross member (27).
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