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British Patent specification No 668372 (on which the precharacterising part
of claim 1 is The present invention relates to the production  based)
describes an apparatus for the construction of curved prefabricated
concrete members, in par-  on site of an arched concrete roof wherein shut-
ticular prefabricated sections for use in the con-   5   tering plates onto
which the concrete of the arch is struction of arched or vaulted structures
such as  applied are supported by a beam of fixed curvature tunnels or
culverts.                              appropriate to the design of the
arch, the beam There is increasing interest in constructing hol-  being
supported by pillars of variable height. The low structures such as
culverts and tunnels from  shuttering plates overlap at their edges but are
prefabricated sections which can often increase the   10  otherwise not
attached to each other, so that after speed of construction and lower
costs. Sections   the concrete arch has set, the shuttering plates made
from corrugated steel have been used for     may be removed individually
from below the arch. this purpose, but more recently there has been
There is no suggestion of using such a system to great interest in the use
of sectional concrete struc-  construct prefabricated sections of a
concrete arch tures, as for example in U.S. Patent No. 3482 406   15  and
because of the use of a supporting beam of and European Patent No. 81402.
fixed curvature, the system could not be used to In the design of arched or
vaulted construc-  construct prefabricated sections of variable cur- tions
incorporating prefabricated concrete sections,  vature suitable for
prefabrication of a wide range of the shape and thickness of the sections
must be   arch designs. such that under the design load, which will nor-
20  Viewed from one aspect the invention provides mally be a static load,
the section is under com-  apparatus for moulding curved concrete sections
pression at all times. In general, the optimal shape  for use in the
construction of arched or vaulted of the curve will be the so-called
antifunicular of  structures, comprising a curved, upwardly convex loads or
an approximation thereto. The overall di-  mould surface provided by a
plurality of reusable mensions of the section depend largely on the   25
mould members supported from below by a plural- requirements of the total
structure and it can be  ity of vertical pillars of independently
adjustable seen that there is a virtually infinite range of sizes,  height,
each vertical pillar being connected to a thicknesses and cross-sections
which are required  respective mould member by a hinged connection, to
optimise the design of the wide range of struc-  characterised in that the
mould members are inter- tures which may be needed to suit different cir-
30  connected by a plurality of hinged connections cumstances.
each disposed between adjacent mould members This situation has made the
prefabrication of  such that the angle of each mould member to the the
sections relatively expensive. Where large    adjacent mould member is
adjustable, and each structures are concerned, several circumferentially
vertical pillar being arranged such that the spacing arranged sections will
be required to complete the   35  between adjacent pillars is adjustable,
whereby the structure in order to permit these to be transported  mould
members provide a mould surface the cur- without undue difficulty. However,
it is scarcely  vature of which is variable for moulding prefabri- possible
to design a structure of a particular size  cated sections of different
curvatures, such cur- and shape to be used for all purposes since, for
vature variation being effected by adjustment of the example, the load,
e.g. depth of overfill above any   40  height of the vertical pillars and
the spacing be- particular tunnel or culvert, will depend entirely on
tween adjacent pillars, thereby adjusting the angles the circumstances of
the job and this will determine  between the pillars and the mould members
and the optimal dimensions of the structure.         the angles between
adjacent mould members. One solution to this problem is to use exces-
Viewed from another aspect the invention pro- sively thick prefabricated
sections which will sus-  45  vides a method of fabricating curved concrete
sec- tain a wide range of loads; it will readily be appre-  tions for use
in the construction of arched or vault- ciated that this inevitably
increases the cost not  ed structures, using apparatus as defined above,
only of materials but also of handling and installa-  the method comprising
applying unhardened con- tion. Another possibility would be to design the
crete to the curved, upwardly convex mould sur- sections to the optimal
thickness and shape and to  so  face provided by the plurality of reusable
mould use a very large number of moulds each specially  members, the
unhardened concrete being applied created for the structure concerned.
Again this  to form a curved section of predetermined thick- would be an
expensive procedure. We have now      ness and allowed to set, and
separating the con- found, however, that such prefabricated concrete  crete
section and the mould members. sections can be made economically using
moulds  55   In this way, a convex mould can be created of variable
curvature such that each mould is ca-  which forms an arch onto which the
concrete can pable of forming a wide range of concrete sections  be poured
to form concrete sections of the desired 



of calculated optimal curvature and size.         curvature. A close
approximation to a calculated 2    3                 EP 0 238 168 B1
4 curve for any given concrete section can be        members of an
appropriate profile. Any longitudinal achieved by using mould members which
are sub-     spacer down the centre of the mould will generally stantially
flat, although the members could be     have a height corresponding to the
side members. slightly curved e.g. with a curvature corresponding   The
hardened concrete sections will generally to the minimum the mould surface
is expected to   5   be lifted away from the mould surface, although it
have in practice. It will be appreciated that the term  may also be
possible to lower the mould surface to 'curvature' is used in this context
to include poly-  effect separation. The concrete sections will nor- gonal
forms which approximate to a curve within    mally be reinforced with
conventional reinforcing the limits imposed by the finite dimensions of the
bars. These may, for example, be in grid form, with sides of the polygon.
10  short spacing lugs at intervals to position the re- The mould members
will most conveniently be    inforcement correctly within the concrete.
Such of the same dimensions, in order to maximise the   grids can readily
be bent to conform to the re- versatility of the mould. Further pillars and
mould  quired curvature. members may be added or removed to increase or
One particularly useful design for a culvert decrease the overall length of
the mould surface.  15  consists of a simple arch comprising two symmetri-
However, the dimension of the mould members in     cally opposed curved
concrete sections meeting at the direction of curvature may be reduced in
the   the apex of the arch and each resting on footings, region of greatest
curvature so that the polygonal  e.g. light walls, or a base plate. The
optimal dimen- surface approximates more closely to a curve.      sions and
curvature for the two sections of the The lateral dimension of the mould
members,  20  arch, which will, of course, be mirror images of of course,
determines the width of the concrete    each other, can readily be
calculated for each sections produced. It will be appreciated that the
structure. choice of the width of the concrete section does      Additional
objects and advantages of the inven- not, in general, depend on the design
calculations  tion will become apparent as the following detailed and can
therefore conveniently be the same in all  25  description of the invention
is read in conjunction structures, thereby assisting in minimising costs.
with the accompanying drawings which illustrate Alternatively, longitudinal
spacers may be installed  the invention and are in no way limitative. down
the centre portion of the mould, so as to        Figure 1 is a cross
section of a vaulted con- create narrower concrete sections.
crete structure, in which the arched side walls are The vertical pillars
may be slidably supported   so  formed by two complementary pieces, each of
on a rail to provide the adjustable spacing between  which rests on a
footing. the pillars. In such an arrangement, the pillars will  Figure 2 is
a section similar to the one shown generally be lockable to the rail at the
appropriate  in Figure 1 in which the side walls rest on a slab positions.
Each mould member may be hingedly       foundation. supported by a single
vertical pillar, but preferably  35  Figure 3 is a section similar to the
one shown each mould member is supported by a pair of        in Figure 1 in
which the footings are extended vertical pillars spaced laterally to the
direction of  vertically to produce light walls on which the side curvature
of the mould surface such that the mould  walls will rest, thus increasing
the height of the member is pivotable about a horizontal axis extend-
same. ing between the pillars.                      40      Figures 4a, 4b
and 4c are respective plan, side It is generally not necessary to provide a
sur-  and elevational side views of one of the com- face in contact with
the convex side of the concrete  plementary arched concrete sections pieces
of the section except, in certain instances, near the end of  side walls,
corresponding to the preceding figures. the mould where the curvature is
greatest so that      Figure 5 is a general and elevational view of a that
part of the mould assumes a significant angle  45   mould for use in
accordance with the method of to the horizontal.
the invention. The curved surface can be provided with side       Figure 6
is a detailed view of the section at VI- members the height of which is
equal to the thick-  VI of Figure 5. ness of concrete required by
calculation for the      Figure 7 illustrates on a larger scale the detail
structure concerned, so that using conventional  50   A in figure 5.
concrete casting tehniques, the fresh concrete can     Figure 8 illustrates
on a larger scale the detail be levelled off to the top of the side-members
indicated by D in Figure 5. 



using a simple tamping beam. Although, in general,     Figure 9 illustrates
on a larger scale the detail it is preferred to mould concrete sections of
uni-  B in Figure 5. form thickness, using side-members of uniform   55
Referring to the numbering indicated in the height on the mould, it is
possible for the sections  above figures, and initially to Figure 1, the
side to be of graduated thickness, for example being    walls comprise two
separate and complementary greater at points of maximum stress, by using
side-  sections, 1 and 2 (also termed "ribs") of theoreti- 3    5
EP 0 238 168 B1                      6 cally ideal section. Each of the
ribs 1 and 2 rests  the end plates 7C can be profiled to produce on a
footing 3.                                  shaped ends to the concrete
sections for appro- In figure 2, both complementary ribs 1 and 2  priate
engagement with each other at the apex, as rest on a foundation slab.
shown in Figure 1. In Figure 3 the ribs 1 and 2 rest on light walls   5  In
Figure 9, the steel plates 7 forming the bed 5.
are secured to hinge means 10A rigidly attached to Figures 4a, 4b and 4c
illustrate a typical "rib" 1  steel beams 10, which provide the necessary
rigid- corresponding to a large section structure, in its  ity. Each of
these beams 10 rests on two vertical three views: plan, side and
elevational side views,  leg members 11, (only one is shown), provided
respectively.                                10  with adjustable extension
means 12, which permit Figure 5 shows a mould 6, for the manufacture
modification of the height of the legs members 11, of ribs of the type 1 or
2 in the above Figures 1-4.  as illustrated in Figures 6 and 8. It will be
appre- As shown in Figures 5 to 9, the mould 6 includes  ciated that the
leg members 11 can be provided in steel sheet reinforced plates 7, hingedly
joined by  a range of lengths, so that the extension means 12 flexible
rubber joints 8. The plates joined in this  15  simply serve to adjust the
overall length more manner constitute the part of the mould 6 on which
precisely to the requirements of the structure. the concrete will be poured
and which is             With this arrangement, by modifying the height
hereinafter called the "bed". The dimension of the  of the vertical leg
members 11, virtually any de- steel sheets in the direction of the
curvature, will  sired curvature of the mould, and hence of the depend on
the form of the polygonal curve that is  20  concrete ribs 1 and 2, can be
obtained. The width to be formed; in the areas of heavy curvature, the  of
the bed is partly dictated by the fabrication maximum dimension in this
direction is desirably  process and by the weight of the resulting
sections. reduced. A dimension of the order of 50 cm. in the  A reasonable
width would be 2 to 2.5 m, but a non-critical areas, and a dimension of the
order of  separator (not shown) may be placed longitudinally 25 cm. in the
areas of marked curvature, is usually  25  down the centre of the mould, so
that two ribs of sufficient for the polygonal to be acceptable as an  half
the width are produced. The leg members 11 approximation to the ideal
curve.                 are movably connected at the bottom of the adjust-
The rubber joints 8 are enclosed by a flexible  able means 12 to two
parallel rails 13 (only one is steel cover 9 ,so that repeated stripping
and clean-  shown) to which they may be rigidly secured; the ing of the bed
of the mould 6 does not damage the   30  rails 13 absorb the vertical
forces and by rigidly rubber. This is shown more clearly in Figure 7.
securing the bases of the extension means 12 to The plates 7 are provided
with detachable rec-  the rails 13, horizontal movement of the legs is also
tangular side members 7A, secured, for example    prevented. One form of
anchor-system for the legs by bolts (not shown). The dimension of each of
the  is illustrated in figure 8. In figure 8 it will be seen side members
7A in the direction of curvature will  35  that each of the rails 13
consists of two H-section be the same as that of the plate 7 to which it is
beams arranged to leave a central slot 14. Bolts attached; the vertical
dimension will be selected  14A can then pass through the base of the
exten- according to the desired thickness of the concrete  sion means 12
and the slot 14 and on tightening section to be produced. It will be
appreciated that  nuts 14B on said bolts 14A, the leg can be rigidly since
adjacent plates 7 are at a slight angle to each   40  secured in position.
other, and are separated by the rubber joints 8,     In this manner, when
it is desired to modify the there will be angular gaps between the side
mem-  curvature of the mould 6, the nuts 14B must first bers 7A. These can
be filled by spacers 7B which  be loosened in order to permit possible
horizontal are secured by slidably engaging with the side-   movement of
the legs, while the height of the same members 7A. It will be appreciated
that while a   45  may be modified, by use of the adjustable exten- range
of side-members is required to produce con-  sion means 12. It must be
borne in mind that crete sections of different thicknesses and while an
modification of the heights of the legs normally 



even greater range of angular spacers 7B is re-   requires some horizontal
movement of the bases. quired to conform to the possible angles, these are
It will be seen from the above description and readily made from sheet
metal and contribute rela-  50  drawings that a very wide range of possible
shapes tively little to the overall cost of the mould.   and dimensions of
the mould are available and that Where it is desired to produce a bevelled
edge  the system can readily be adapted to automation. to the concrete
sections, a suitably shaped insert can be provided at the base of each side
member   Claims 7A, where it contacts the plate 7.           55 The plates
7 and side-members 7A attached     1. Apparatus for moulding prefabricated
curved thereto at the two ends of the mould are secured to  concrete
sections for use in the construction of end plates 7C by bolting (not
shown). If desired,     arched or vaulted structures, comprising a 4    5
EP 0 238 168 B1                            6 cally ideal section. Each of
the ribs 1 and 2 rests  the end plates 7C can be profiled to produce on a
footing 3.                                   shaped ends to the concrete
sections for appro- In figure 2, both complementary ribs 1 and 2   priate
engagement with each other at the apex, as rest on a foundation slab.
shown in Figure 1. In Figure 3 the ribs 1 and 2 rest on light walls   5  In
Figure 9, the steel plates 7 forming the bed 5.
are secured to hinge means 10A rigidly attached to Figures 4a, 4b and 4c
illustrate a typical "rib" 1  steel beams 10, which provide the necessary
rigid- corresponding to a large section structure, in its  ity. Each of
these beams 10 rests on two vertical three views: plan, side and
elevational side views,  leg members 11, (only one is shown), provided
respectively.                                10  with adjustable extension
means 12, which permit Figure 5 shows a mould 6, for the manufacture
modification of the height of the legs members 11, of ribs of the type 1 or
2 in the above Figures 1-4.  as illustrated in Figures 6 and 8. It will be
appre- As shown in Figures 5 to 9, the mould 6 includes  ciated that the
leg members 11 can be provided in steel sheet reinforced plates 7, hingedly
joined by  a range of lengths, so that the extension means 12 flexible
rubber joints 8. The plates joined in this  15  simply serve to adjust the
overall length more manner constitute the part of the mould 6 on which
precisely to the requirements of the structure. the concrete will be poured
and which is             With this arrangement, by modifying the height
hereinafter called the "bed". The dimension of the  of the vertical leg
members 11, virtually any de- steel sheets in the direction of the
curvature, will  sired curvature of the mould, and hence of the depend on
the form of the polygonal curve that is  20  concrete ribs 1 and 2, can be
obtained. The width to be formed; in the areas of heavy curvature, the  of
the bed is partly dictated by the fabrication maximum dimension in this
direction is desirably  process and by the weight of the resulting
sections. reduced. A dimension of the order of 50 cm. in the  A reasonable
width would be 2 to 2.5 m, but a non-critical areas, and a dimension of the
order of  separator (not shown) may be placed longitudinally 25 cm. in the
areas of marked curvature, is usually  25  down the centre of the mould, so
that two ribs of sufficient for the polygonal to be acceptable as an  half
the width are produced. The leg members 11 approximation to the ideal
curve.                 are movably connected at the bottom of the adjust-
The rubber joints 8 are enclosed by a flexible  able means 12 to two
parallel rails 13 (only one is steel cover 9 ,so that repeated stripping
and clean-  shown) to which they may be rigidly secured; the ing of the bed
of the mould 6 does not damage the  30  rails 13 absorb the vertical forces
and by rigidly rubber. This is shown more clearly in Figure 7.   securing
the bases of the extension means 12 to The plates 7 are provided with
detachable rec-  the rails 13, horizontal movement of the legs is also
tangular side members 7A, secured, for example    prevented. One form of
anchor-system for the legs by bolts (not shown). The dimension of each of
the  is illustrated in figure 8. In figure 8 it will be seen side members
7A in the direction of curvature will  35  that each of the rails 13
consists of two H-section be the same as that of the plate 7 to which it is
beams arranged to leave a central slot 14. Bolts attached; the vertical
dimension will be selected  14A can then pass through the base of the
exten- according to the desired thickness of the concrete  sion means 12
and the slot 14 and on tightening section to be produced. It will be
appreciated that  nuts 14B on said bolts 14A, the leg can be rigidly since
adjacent plates 7 are at a slight angle to each   40  secured in position.
other, and are separated by the rubber joints 8,     In this manner, when
it is desired to modify the there will be angular gaps between the side
mem-  curvature of the mould 6, the nuts 14B must first 



bers 7A. These can be filled by spacers 7B which  be loosened in order to
permit possible horizontal are secured by slidably engaging with the side-
movement of the legs, while the height of the same members 7A. It will be
appreciated that while a   45  may be modified, by use of the adjustable
exten- range of side-members is required to produce con-  sion means 12. It
must be borne in mind that crete sections of different thicknesses and
while an  modification of the heights of the legs normally even greater
range of angular spacers 7B is re-   requires some horizontal movement of
the bases. quired to conform to the possible angles, these are  It will be
seen from the above description and readily made from sheet metal and
contribute rela-  50  drawings that a very wide range of possible shapes
tively little to the overall cost of the mould.   and dimensions of the
mould are available and that Where it is desired to produce a bevelled edge
the system can readily be adapted to automation. to the concrete sections,
a suitably shaped insert can be provided at the base of each side member
Claims 7A, where it contacts the plate 7.           55 The plates 7 and
side-members 7A attached      1. Apparatus for moulding prefabricated
curved thereto at the two ends of the mould are secured to   concrete
sections for use in the construction of end plates 7C by bolting (not
shown). If desired,     arched or vaulted structures, comprising a 4    7
EP 0 238 168 B1                   8 curved, upwardly convex mould surface
pro-        members (7), the unhardened concrete being vided by a plurality
of reusable mould mem-       applied to form a curved section of predeter-
bers (7) supported from below by a plurality of   mined thickness and
allowed to set, and sepa- vertical pillars (11) of independently adjustable
rating the concrete section and the mould height, each vertical pillar (11)
being connect-   5  members (7). ed to a respective mould member (7) by a
hinged connection (10A), characterised in that  7. A method as claimed in
claim 6, wherein the the mould members (7) are interconnected by
concrete section is reinforced with reinforcing a plurality of hinged
connections (8) each dis-   bars. posed between adjacent mould members (7)
10 such that the angle of each mould member (7)   Patentansprlche to the
adjacent mould member(s) is adjustable, and each vertical pillar (11) being
arranged   1. Vorrichtung zum  Formen vorgefertiger ge- such that the
spacing between adjacent pillars     krUmmter Abschnitte aus Beton zum
Gebrauch is adjustable, whereby the mould members (7)  is  in der
Herstellung von gebogenen odor ge- provide a mould surface the curvature of
which    wdlbten Aufbauten, umfassend is variable for moulding
prefabricated sections   eine gekrUmmte, nach oben konvexe Form- of
different curvatures, such curvature variation  oberflAche, die durch eine
Anzahl von wieder- being effected by adjustment of the height of
verwendbaren Formelementen (7) vorgesehen the vertical pillars (11) and the
spacing be-  20  ist, die von unten durch eine Anzahl von in der tween
adjacent pillars, thereby adjusting the      H6he unabhdngig einstellbaren
senkrechten angles between the pillars (11) and the mould     Pfeilem  (11)
gehalten werden, wobei jeder members (7) and the angles between adjacent
senkrechte Pfeiler (11) mit jeweils einem Form- mould members (7).
element (7) durch ein Scharniergelenk (1 OA) 25      verbunden ist, 2.
Apparatus as claimed in claim 1, wherein the       dadurch gekennzeichnet,
mould members (7) are provided with side          daO die Formelemente (7)
durch eine Anzahl members (7A) so that unhardened concrete          von
Scharniergelenken (8) miteinander verbun- applied to the mould surface can
be levelled      den sind, wobei jades zwischen angrenzenden off to the top
of the side members (7A).  30      Formelementen (7) so angeordnet ist,
dali der Winkel eines jeden Formelementes (7) zu dem 3  Apparatus as
claimed in claim 1 or 2, wherein      (den) angrenzenden Formelement(en)
einstell- the vertical pillars (11) are slidably supported  bar ist und
jeder senkrechte Pfeiler (11) so on a rail (13) to provide the adjustable
spacing  angeordnet ist, dal der Abstand zwischen an- between pillars.
35      grenzenden Pfeilem einstellbar ist, wobei die Formelemente (7) eine
FormoberflAche vorse- 4. Apparatus as claimed In claim  1, 2 or 3,
hen, deren KrUmmung verAnderbar ist zum 



wherein each mould member (7) is supported         Formen vorgefertiger
Abschnitte mit unter- by a pair of vertical pillars (11) spaced laterally
schiedlichen KrUmmungen, wobei eine solche to the direction of curvature of
the mould sur-  40  KrUmmungsdnderung  durch  Einstellen  der face such
that the mould member (7)is pivota-     HWhe der senkrechten Pieller (11)
und des ble about a horizontal axis extending between     Abstandes
zwischen angrenzenden Pfeilern the pillars (11).
bewirkt wird, wobel die Winkel zwischen den Pfeilern (11) und den
Formelementen (7) und 5. Apparatus as claimed in any preceding claim,  45
die Winkel zwischen angrenzenden Formele- wherein the dimension of the
mould members        menten (7) eingestellt warden. (7) in the direction of
curvature is reduced in the region of greatest curvature so that the   2.
Vorrichtung nach Anspruch 1, mould surface approximates more closely to a
wobei die Formelemente (7) mit Seitenelemen- curve.
50      ten (A) versehen sind, so daD nicht-gehArteter Beton, der an das
Formelement aufgebracht 6. A method of prefabricating curved concrete
ist, auf der Oberseite der Seitenelemente (A) sections for use in the
construction of arched    eingeebnet warden kann. or vaulted structures,
using apparatus as claimed in any preceding claim, the method   55  3
Vorrichtung nach Anspruch 1 odor 2, comprising applying unhardened concrete
to        wobei die senkrechten Pfeiler (11) gleitend auf the curved,
upwardly convex mould surface         einer Schiene (13) gehalten warden,
um den provided by the plurality of reusable mould       einstellbaren
Abstand zwischen Pfeilem vorzu- 5    9                EP 0 238168 B1
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fagon quo l'angle de chaque element de moule (7) par rapport & l'element ou
aux elements de 4  Vorichtung nach Anspruch 1, 2 odor 3,              moule
adjacents soit reglable, et chaque pilier wobel jodes Formelement (7) durch
ein Paar        vertical (11) stant congu de fagon quo l'scarte- von
senkrechten Pfoilem (11) gehalten ist, die   5  ment entre des piliors
adjacents soit reglable, in die Richtung der KrUmmung der Formober-
grAce a quoi les dldments de moule (7) ddfi- flache seitlich beabstandet
sind, so daB das      nissent une surface de moule dont la courbure
Formelement (7) drehbar um eine waagrechte        est variable, pour l
moulage de sections pre- Achse ist, die sich zwischen don Pfeilern (11)
fabriquees ayant diffsrentes courbures, cette erstreckt.
10      variation de courbure s'effectuant par le regla- go de la hauteur
des piliers verticaux (11) et 5. Vorrichtung nach einem der vorhergehenden
de l'dcartement entre des pillors adjacents, ce AnsprUche,
rdglage permettant de regler les angles entre wobei die Abmessung der
Formelemente (7) in       les piliers (11) et les elements de moule (7) et
die Richtung der KrUmmung im Bereich der  is     les angles entre des
elements de moule (7) starksten KrUmmung vermindert ist, so daD
adjacents. sich die Formoberflache n~her an eine Kurve annahert.
2. Apparell selon la revendication 1, dans lequel les 6idments de moule (7)
comportent des S. Verfahren zur Vorfertigung von gekrammten   20
elements latdraux (7A), grace & quoi on pout Abschnitten aus Beton zum
Gebrauch im Auf-        niveler en coYncidence avec le sommet des bau von
gebogenen oder gew8lbten Aufbauten        6ldments latdraux (A) du beton
non solidifid unter Verwendung einer Vorrichtung nach el-       qui ost
appliqud & la surface du moule. nom der vorhorgehenden Ansprlche. wobei das
Verfahren umfaft                25  3. Appareil selon la revendication 1 ou
2, dans Aufbringen von nicht-ausgehartetem Boton auf     lequel les piliers
verticaux (11) sont supportds die gekrUmmte, nach oben konvexe Formober-
de fagon glissante sur un rail (13) pour permet- flache, die durch die
Anzahl von wiederver-      tre d'dtablir l'ecartement reglable entre des
wendbaren Formelementen (7) vorgesehen ist,       piliers. wobei der
nicht-ausgehartete Beton aufge-  3o bracht wird, um einen gekrUmmten
Abschnitt    4. Appareil salon la revendication 1, 2 ou 3, dans 



von vorbestimmter StIrke zu bilden und um        lequel chaque slement de
moule (7) est sup- sich zu setzen, und                               porte
par une paire de piliers verticaux (11) Tronnen des Betonabschnittes und
der Form-        espaces transversalement & la direction de elemente (7).
35      courbure de la surface du moule, de fagon quo l'element de moule
(7) puisse pivoter autour 7. Verfahren nach Anspruch 6,
d'un axe horizontal qui s'dtend entre les piliers wobei der Betonabschnitt
durch Verstairkungs-     (11). stabe verstdrkt wird. 40  5. Apparell solon
l'une quelconque des revendi- Revendlcatlons
cations prdodentes, dans lequel la dimension des dldments de moule (7) dans
la direction de 1. Appareil pour le moulage de sections en beton
courbure est rdduite dans la region de courbu- courbes prdfabriqueos,
pr~vues pour l'utilisa-    re maximale, de fagon qus la surface du moule
tion dans la construction de structures en ar-  46  constitue une moilleure
approximation d'une che ou vo~tdes, comprenant une surface de
courbe. moule courbe. dont la convexitd est dirigde vers le haut. qui est
formee par un ensemble  6. Un prooadd de fabrication de sections on be-
d'6ldments de moule rdutilisables (7) suppor-    ton courbes prdvues pour
l'utilisation dans la tds par dessous par un ensemble de piliers  5o
construction de structures on arche ou voO- verticaux (11) dont on pout
regler la hauteur de  tdes, utillsant un apparell solon lune quelcon- fagon
inddpendante, chaque pilier vertical (11)   quo des revendications
precedentes, ce proce- etant relid & un dldment de moule respectif (7)   dd
compronant l'application de bdton non soli- par une liaison articulde
(10A), caractdrist en   ditid & la surface de moule courbe. ayant une ce
quo les 6ldments de moule (7) sont relnds  5s  convexite dirigee vers le
haut, qui est formde les uns aux autres par un ensemble de liaisons    par
l'ensemble d'6ldments de moule rdutilisa- articuldes (8). chacune d'elles
etant disposde    bIos (7), le bMton non solidifie dtant applique entre des
didments de moule (7) adjacents, de     pour former une section courbe
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1 I!IIJ111111 MEB  11 hhII1 1!11 preddtermin~e, aprbs quo! on laisse le
baton se solidifier, et on s~pare la section en baton et les d6dments de
moule. 7. Un proc~d4 selon la revendication 6, dans   5 loquel la section
en baton est armde au moyen d'un ferraillage d'armature. 10 16 20 25 30 35
40 45 50 55 7    


