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ABSTRACT

The subject of the present invention is a system for supporting pipes
(12) in service galleries, particularly in the nuclear industry, comprising at least
one portal frame (1) consisting of metal tubes (14) welded together and set out as
a main framework (14a+14b+14c+14d) and rungs (14f) intended to support pipes
(12) of a horizontal or inclined longitudinal axis. The said portal frame (1) is
advantageously equipped with means (2) for anchoring it to the structural works.
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The subject of the present invention 1s & system for supporting pipes
in service galleries, particularly 1n the nuclear industry.

The said support system, which has an entirely original structure -
tubular - generally developed to a modular design, 1s advantageously used in
service galleries where, in a relatively small volume, there 1s a high concentration
of pipes distributed in horizontal and/or vertical and/or inclined rows. These may,
in particular, be service gallertes in the chemical, petrochemical, or nuclear
industries, and more specifically in the latter context, for example, so-called active
service galleries of irradiated nuclear fuel reprocessing workshops. These service
galleries form, so to speak, the main artery ot the said workshops; the central
artery along which all the pipes conveying active fluids (flutds which exhibit
radioactivity) connecting equipment installed in the active cells located on each
side, and all distributions of utilities (cooling fluids, aeating fluids, etc.) pass from
the accessible rooms toc the equipment located 1n the live region.

The support system of the invention 1s particularly well suited to this
nuclear context (although it 1s not restricted thereto) insotar as 1t can be designed
to be earthquake-proof and optimized, on the one hand, in terms of the
organization of design work; on the other hand, in savings in the weight of
stainless steel; and finally, in terms of worksite orgarization. In particular, the said
system can be preassembled, pre-equipped with 1ts pipes and then installed and
completed at a later stage. The person skilled 1n the art will appreciate all the
advantages of the said system of the nvention (inherent 1n 1ts 1ntrinsic
characteristics and particularly well suited to the context of the nuclear industry)
by studying the description which follows and the figures which are appended to
the said description.

According to the prior art, the said service galleries of the nuclear
industry, and particularly of the reprocessing workshops, contain, for supporting
the pipes (particularly the earthquake-proof pipes), a metal structure which 1s
complicated, heavy, and one-piece (continuous) once assembled. The said
structure is actually assembled almost completely in situ by welding and bolting,
generally at the centre of the said galleries. It is secured to the walls of the said
galleries by reinforced-concrete beams; the said concrete being highly reinforced.
The said structure, sometimes called a platform or framework, 1s based on
standard sections used in mechanical construction, which have a cross-section, at
right-angles to their longitudinal axis, in the shape ot a U or H (1).
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The said structure is in fact used:

- initially (during the construction phase) for mounting the pipes;

and

- subsequently (in service) for supporting the said pipes and possibly
for supporting miscellaneous small equipment 1items and for access to the said
pipes should intervention be required.

In order to be declared earthquake-proof, such support structures have
to support the pipes with a supports spacing shorter than or equal to the maximum
authorized supports spacing. This maximum spacing obviously depends on the
diameter of the pipe supported and on the fluid conveyed. At the present time,
recent stipulations fix this maximum spacing at 1.5 m for small-diameter pipes.
Such stipulations are becoming ever more strict. In order to comply with them, the
support structures of the prior art, which are already heavy, almost inexorably
need to be made considerably heavier still.

With reference to the new stipulations, 1t has been proposed that the
said support structures of the prior art be supplemented by additional support
structures grafted onto the beams which secure them to the walls of the service
gallery. It has also been proposed that the said structures of the prior art be
supplemented with horizontal metal bars; such horizontal bars also being
provided, advantageously offset, attached to the walls ot the service gallery.

In such a context, the Applicant Company has developed a novel
design of support system for pipes in active gallenies: this 1s a modular design
with modules based on tubular sections. The modules 1in question consist ot a
single portal frame or, advantageously, consist of a combination ot a number of
portal frames, generally two or three. This 1s detailed later.

The support system of the invention characteristically compnses at
least one portal frame made, not of standard sections of the type recalled
hereinabove, but of metal tubes. The metal tubes that form the said portal frame
are welded together and set out as a main framework and rungs, secured to the
said main framework; the said (tubular) rungs being intended to support the pipes
that have a horizontal cr inclined longitudinal axis.

Characteristically, the said support system of the invention 1s a tubular
structure. The said tubular structure may be anchorad to the structural works in
numerous alternative ways, generally involving attachment pieces and/or welding.

The said tubular structure may, in particular, be attached by welding to a metal
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structure (framework, fascia or built-in mounting plate) or may itselt be fitted with
means for anchoring it to the structural works. There are various embodiments of
such means which may, in particular, include mounting plates, connecting pieces
which spread the load of the support system over the concrete structure of the
walls of the active gallery in which the said system is located. The said mounting
plates, secured to the main framework of the said system are suitable for
anchoring using fixing studs. For this purpose they comprise positioning marks.
The said marks are used for drilling, in situ, the diameter ot the studs.

It is intended that one, advantageous and onginal, embodiment of
such anchoring means of the mounting-plate type be specitied below.

As indicated above, the said mounting plates are secured to the main
framework of the said portal frame(s) involved 1n the structure of the support
systems of the invention and are appropriate for anchoring using fixing studs. To
this end, they advantageously each comprise at least one series of positioning
marks; the distances between centres of the said positioning marks ot the said
series having been calculated to allow at least one stud definitely to be fitted
through one of the said positioning marks of the said series or at the centre of the
said series.

Knowing the reinforcement or even the over-reinforcement of the
structural works into which the support system of the invention 1s to be anchored,
at least one appropriate series of positioning marks s produced on the anchoring
(attachment) plates thereof in such a way that at least one stud can be positioned
through one of the said marks of the series (at worst, at the centre of the said
series), avoiding all of the reinforcing bars in the cencrete. Using such mounting
plates it is therefore possible to anchor the support system 1n theoretical reterence
areas defined during the support studies while at the same time preserving the
integrity of the reinforcements in the structural works. To achieve this, soundings
are made. If the sounding through a first positioning mark of the series interferes
with a reinforcing bar, then another sounding 1s made through another mark 1n the
said series, and so on.

The said mounting plates advantageously comprise at least two series,
and preferably four series, of such positioning marks; the said series
advantageously being offset and/or distributed symmetrically at the surtace ot the
said mounting plates. Thus, each mounting plate can be anchored at a mimimum ot

two points, and preferably, at four points; such multi-point anchorage being
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advantageously optimized by the distribution of the said points on the surface of
the mounting plates.

In a particularly advantageous alternative form, each ot the said series
comprises four positioning marks arranged at the four corners ot a square the side
of which is longer than the diameter of the reinforcing bars 1n the structural works
and shorter than the distance between two of the said reinforcing bars. In the
context of this alternative form there are preferably four series of this sort
distributed symmetrically at the four corners ot a right parallelepipedal mounting
plate based on a square, of small thickness.

The means of anchoring the portal framz(s) ot the support system of
the invention are thererfore advantageously of the above type, to make sure that 1t
is definitely possible for the said anchorage to be performed i1n predetermined
places, while preserving the integrity of the reinforcement in the said places.

Let us return now to the tubular structure ot the support system of the
invention, more specifically to the base unit of the said tubular structure: the
portal frame. The said portal frame has, as already mentioned, a main framework
and rungs.

In a preferred embodiment, the said main framework consists of two
horizontal tubular sections and of at least one (advantageously two) vertical
tubular section(s). It is thus in the form of a frame with three (advantageously
four) sides.

The horizontal rungs which supplement the structure of the portal
frame exhibiting such a main framework may be arranged in various ways and, in
particular:

- in just one series, secured to the said two vertical tubular sections of
the said main framework or, on the one hand, to the said (single) vertical tubular
section of the said main framework and, on the other hand, to another vertical
tubular section secured to the said main framework (the said other tubular section
being used to “close” the three-sided frame);

- in two adjacent series, secured to the said vertical tubular sections
of the said main framework and to another, intermediate, vertical tubular section
(provided between the said vertical tubular sections of the said main framework)
secured to the said main framework, or

secured to the said (single) vertical tubular

section of the said main framework and to two other vertical tubular sections



10

15

20

30

35

CA 02247226 1998-09-11

secured to the said main framework (one closing the frame, and the other able to
count as an intermediate member);

- 1n more than two adjacent series, secured to the said vertical tubular
section(s) of the said main framework and to additional vertical tubular sections
secured to the said main framework (in this instance, there will be at least one
series in which the rungs are secured only to intermediate additional vertical
sections and are therefore no longer secured directly to the main framework).

Advantageously, the rungs of adjacent series are not located at the
same level. Different distributions of the rungs within such adjacent series are
recommended for reasons of space occupancy of the horizontal and/or inclined
rows of pipes that are 10 be supported via the said rungs. It 1s not precluded for
certain rungs of two adjacent series to be located at the same level.

In the context of this embodiment, the two horizontal tubular sections
of the said main framework advantageously have a free end to which means of
anchoring the said framework to the structural works are attached. The said
anchoring means are preferably of the advantageous type specified above
(mounting plates with (a) series of positioning marks).

In general, the portal frame that tforms the support system of the
invention, or at least one of the portal frames involved in the structure of the
support system of the invention 1s advantageously designed, at the bottom, to
allow a floor structure, particularly of the metal grating type, to be fitted. It is thus
possible to contrive for the bottom horizontal tubular section of the main
framework of the embodiment described in detail above to have a free end for this
purpose.

The said bottom horizontal tubular section thus advantageously has
two free ends, one to which the means of anchoring the structure to the structural
works are attached and the other on which a floor structure may be placed.

The embodiment of the portal frame ot the support system of the
invention, as described above, 1s most particularly appropnate for anchoring the
said portal frame to a vertical wall. The person skilled in the art will readily
understand that i1t may be anchored to a horizontal wall, of the floor or even
ceiling type, it simply being necessary to reconsider the part names given to the
main framework and the rungs.

Earlier in this description, mention was made ot the modular design of
the support system of the invention. This design can be followed through into a
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number of versions; it being possible for the base module to consist of a single
tubular portal frame as described hereinabove, or ot at least two portal frames of
this type. Advantageously, in the context of the present invention, at least two
portal frames, or even at least three portal frames are combined. Thus, the system
of the invention for supporting pipes i1s advantageously in the form of single-
portal, two-portal or three-portal modules (the portals being tubular), the layout of
which modules within an active gallery will be optimized. Combining more than
three portal frames is not in any way precluded from the scope of the invention,
but proves to be an alternative which is not particularly advantageous because this
starts to depart from the underlying concept of the invention, which is that of a
small, simple and lightweight structure.

The multi-portal modules are obtained by securing independent portal
frames together. This securing, which is achieved by welding or by any other
means, uses horizontal metal structures which act as stiffeners. The said metal
structures or stiffeners are advantageously tubes. Thus, according to an
advantageous alternative form of the invention, the support system includes only
metal tubes, set out as portal frames or as units ot several portal frames. The
stiffeners which link several portal frames together effectively stiffen the
assembly. Furthermore, they are suitable for supporting vertical rows of pipes.

The length of the said stiffeners 1s obviously adapted to suit the
desired spacing between two portal frames. The said spacing, with reference to the
earthquake-proof standards, must be shorter than or equal to a maximum value. In
general, use 1s made of stiffeners whose length corresponds to the said maximum
value. However, there 1s nothing to prevent the use ot shorter stiffeners in
sensitive regions and longer stiffeners in regions which are far less sensitive. The
length of the said stiffeners sets the supports spacing for a pipe within a support
system of the invention comprising several portal frames (the said supports
spacing is equal to the spacing between two adjacent portal frames).

In a region where only single-portal support systems are being used,
the said supports spacing corresponds to the spacing between the portal frames.

The person skilled in the art will have already appreciated the full
benefit of the support system of the invention which, based on metal tubes, 1s
optimized in terms of weight, earthquake resistance, thermal expansion, inertia,
etc. Furthermore, the fact that the said system 1s broken down into modules which
contain a number of portal frames, offers attractive possibilities. The said system
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can thus be pre-assembled and pre-equipped with p:pes. In point of fact, systems
comprising 2, 3 or even 4 portal frames can be brought onto site pre-equipped
with pipes; the said pipes advantageously being set out in horizontal and/or
inclined and/or vertical rows.

These concepts of pre-assembly and pre-equipping are very important
given the nature and size of the sites on which the pipe support systems generally
need to be 1nstalled.

It has already been understood here that the invention completely
overturns the conventional ideas for supporting pipes in active galleries by
proposing simple lightweight independent tubular structures (generally with 1, 2
or 3 portal frames), possibly pre-assembled or even pre-equipped with pipes in
place of complicated heavy one-piece structures which of necessity have to be
almost completely assembled 1n situ.

The context of the present invention also includes proposing
advantageous means of connecting the supported pipes to the original support
system of the invention; the said pipes (horizontal and/or inclined and/or vertical,
taken individually or in rows) are obviously not simply placed in contact with the
support tubes but are secured to these. Securing means of various types (of various
levels of sophistication depending on the tightness of the specification to be met)
and known to those skilled in the art may be involved. Securing means or
connecting means of the type defined hereafter are, according to the invention,
quite specifically recommended. Such (earthquake-proof) means have already
been developed by the Applicant Company and are the subject of a parallel patent
application. Thus, the original support system of the invention is advantageously
equipped with means for connecting support tube and supported pipe; which
comprise:

- an approximately flat, advantageously parallelepipedal, base placed
between the said support tube and the said supporied pipe; the said base being
pierced with at least two holes;

- first adjustable-tightness means of joiring together one of the tubes
(support tube, supported pipe) and the said base; the said first joining means
partially surrounding at least a portion of the said tube and interacting with the
said holes;

- second means of joining together the other of the said tubes (support
tube, supported pipe) and the said base; the said second joining means partially
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surrounding at least a portion of the said other tube and interacting with the said
holes and with the said first joining means.

[t will be understood that, by using the same holes 1n the base for
mounting the first joining means and the second joining means, each of these
partially surrounding at least a portion of one of the tubes, there 1s good
attachment and good cohesion of the recommended connection device, which thus
has enough inertia to withstand earthquakes.

Furthermore, the use of tubular supports (metal tubes ot a portal frame
or stiffeners) reinforces the symmetry of the connection between the support and
the pipe and allows the pipe to be inclined at any angle about 1ts support.

According to a preferred embodiment, the first joining means
comprise at least one yoke comprising a flat U-shaped hoop partially surrounding
one of the tubes and the ends of which are 1n contact with or close to the base, and
a clamping hoop gripping the said tlat hoop over its entire external periphery, each
end of the said clamping hoop passing through the said base through one of the
said holes and having means for tightening the said clamping hoop with respect to
the said flat hoop and the said second joining means comprise at least one flat
collar, each of the ends of which is attached to the base at one of the said holes by
means of the corresponding end of the said clamping hoop.

Furthermore, provision 1s made that each ot the ends of the flat collar
should preferably form a connecting tab which comprises an opening intended to
be placed facing a hole in the base.

According to a preferred embodiment, the means of tightening the
clamping hoop of the first joining means comprise screw threads intended to pass
through the base through holes and to interact with tightening nuts.

According to an advantageous alternative torm:

- the flat collar of the second joining means is in the shape of an Q (it
has a central part in the shape of a U to the ends ot which joining lugs, preterably
rectangular and flat, are connected, preferably at approximately 90°);

- the base has four holes passing right through 1t 1n a direction parallel
to the Z axis; the X, Y, Z axes which are orthogonal to each other in pairs,
denoting, respectively:

* the axis of the support tube;
* the axis of the supported pipe;:
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* an axis orthogonal to the said axes of the support tube and
of the supported pipe;

- the connecting device has two yokes and two tlat collars.

In the context of this advantageous alternative form, the said holes, in
the base, yokes and collars are preterably arranged symmetrically; the planes
(X,Z) and (Y,Z) then forming planes of symmetry of the device.

It will be understood that this preterred embodiment leads to a
symmetric structure allowing the assembly to be better anchored, that there 1s then
the possibility of having or not having the various elements clamped at the time of
assembly and the possibility of varying the inclination of the connecting device to
suit the slope of the pipe and/or of the support.

As a preference, the connecting device :s used to support pipes on a
horizontal support, but it will be understood that the connecting device according
to the invention also allows other configurations such as the connection of a
horizontal or slightly inclined (the angle of inclination being, for example, 2°)
pipe to a support tube arranged vertically or alternatively connection between a
pipe and a support tube which form between them a plane oriented in any
direction, provided that the pipe and the support tube make an angle of
approximately 90° between them.

The recommended connection device may be produced in various
alternative ways so that it will either allow a relative movement of translation
between the supported pipe and the support tube (longitudinal guidance,
transverse guidance, or both at once) or will fully lock the supported pipe and
support tube together. For that, in the context of the preferred embodiment of the
connecting device specified hereinabove, the dimensions of the flat hoop in
particular are modified, these dimensions governing whether or not the yoke is
clamped around the tube (support or supported pipe): a tlat hoop with dimensions
that exceed the diameter of the tube surrounded creates slack and allows the tube
surrounded by the yoke comprising this flat hoop to be free to move. If a
possibility of movement between the flat collar and the tube it surrounds is
desired, then an additional piece or spacer piece which moves the end of the flat
collar away from the base and creates slack between the base and the tube
surrounded by this flat collar, 1s provided. It 1s also possible to surround the
support tube with the yoke and the supported pipe with the flat collar or,
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conversely, to surround the support tube with the flat collar and the supported pipe
with the yoke.

Four alternative embodiments of the recommended device for
connecting together a supported pipe and a tubular element of the support system
of the invention are specified below:

1st alternative

In this:

- the yokes surround the supported pipe and the flat hoops ot the said
yokes are dimensioned so that when their ends are in contact with the base, the
said supported pipe can slide 1n the said yokes;

and

- the collars, surrounding the support tuoe. are shaped in such a way
that when their joining lugs are pressed agamnst the base by the tightening nuts
mounted on the threaded ends of the clamping hoops, the said support tube is
locked 1n place.

This alternative allows one degree of freedom, that ot the supported
pipe in longitudinal translation with respect to 1ts axis.

2nd alternative

In this:

- the yokes surround the support tube and the flat hoops ot the said
yokes are dimensioned in such a way that when their ends are in contact with the
base, the said support tube can slide 1n the said yokes;

and

- the collars surrounding the supported pipe are shaped in such a way
that when their joining lugs are pressed against the base by the tightening nuts
mounted on the threaded ends of the clamping hoops, the said supported pipe 1s
locked 1n place.

This alternative allows one degree of freedom, that of the supported
pipe, in transverse translation with respect to its axis.

3rd alternative

In this:

- the yokes surround the supported pipe and there 1s also a drlled
spacer piece inserted between each joining lug of the flat collars (surrounding the
support tube) and the base and through which the threaded ends of the clamping
hoops pass so that when the support tube is pressed against the end of the tlat
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collar there is some slack between the said support tube and the base, allowing the
connecting device to slide along the said support tube:

and

- the flat hoops of the said yokes are dimensioned in such a way that
when their ends are in contact with the base, the supported pipe can slide in the
said yokes.

This alternative (illustrated in appended Figures SA and 35B) allows
two degrees of freedom, of the supported pipe, 1n trarslation.

4th alternative

In this:

- the yokes surround the supported pipe and the flat hoops of the said
yokes are dimensioned in such a way that when their ends are close to or in
contact with the base, the said pipe is locked in place by the said yokes;

and

- the collars surrounding the support tube are shaped i1n such a way
that when their joining lugs are pressed against the base by the tightening nuts
mounted on the threaded ends of the clamping hoops. the support tube 1s locked 1n
place.

This alternative allows the supported pipe no degree of freedom. This
pipe is perfectly locked in place on the support tube.

The invention 1s now described with no implied limitation, with
reference to the appended figures, in which:

- Figure | 1s a view in perspective of a single-portal support system ot
the invention;

- Figure 2 1s a view in perspective of a three-portal support system of
the invention, pre-equipped with rows of pipes;

- Figure 3 i1s a diagrammatic view (n perspective of a device
recommended in the context of the invention, for connecting support tube (of the
support system) and supported pipe;

- Figures 4A and 4B depict, respectively viewed from the front and
from the side, the first joining means (the yoke) of the said connecting device of
Figure 3 surrounding a tube of diameter D1 (outside diameter);

- Figures 4° A and 4’B are views similar to those ot Figures 4A and 4B
in the case where the tube surrounded has a diameter DO (outside diameter) which

1s far smaller than D1;
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- Figures SA and 5B depict, respectively. viewed from the front and
from the side, a particular embodiment of a device recommended in the context of
the invention for connecting support tube (of the support system) and supported
pipe;

- Figure 6 is a view from the front of a mounting plate for anchoring a
support system of the invention into the structural works.

The support system of the invention, depicted 1in Figure 1, comprises a
single portal frame 1 consisting of metal tubes 14 welded together. The main
framework of the said portal frame 1 consists of:

- two horizontal tubes 14a and 14b equipped at their free end 6 with
mounting plates 2 for anchorage into the structural works. The lower horizontal
tube 14b is extended at 7 to allow a floor structure to be fitted;

- two vertical tubes 14c and 14d.

Another vertical tube 14e is used so that the rungs 14t are divided into
two Series.

The support system of the invention. depicted in Figure 2, comprises
three portal frames 1, 1°, 1”° of the type depicted in Figure 1. The said three portal
frames 1, 1°, 1’7 are secured together by horizontal stiffeners 8 (tubes). Horizontal,
inclined and vertical rows of pipes 12, arranged within the said support system of
the invention have been shown 1n the said Figure 2.

A connecting device 10 which 1s recommended within the context of
this invention, for securing a pipe 12 to a support tube 14 (element of a support
system of the invention) is now described with refererice to Figure 3.

In the said Figure 3, the two tubes 12 and 14 are placed horizontally
but it will be fullv understood that the two axes X and Y may have any other
orientation without the connecting device 10 needing 0 be moditfied in any way.

According to the preferred embodiment depicted 1n the said Figure 3,
connecting device 10 comprises a right-angled parailelepipedal base 16 pierced
with four holes 18: this base 16 having its length and width parallel to the X and
Y axes respectively of the tubes and being placed between the supported pipe 12
and the support tube 14. The connecting device 10 also comprises two yokes 20,
each surrounding a portion of the pipe 12 and two flat collars 22 (in the shape of
an Q) each surrounding a portion of the support tube 14, the ends of the yokes 20
and of the flat collars 22 being joined together and to the base 16 by means of the

holes 18 as is described in greater detail later.
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Reference is now made to Figures 4A and 4B which illustrate a yoke
20 in greater detail. Each yoke 20 1s made up, on the one hand, of a clamping
hoop 24 of circular section constituting a U-bolt intended to surround a portion of
one of the tubes and the straight and threaded ends 24a ot which are intended to
pass through two of the holes 18 1n the base 16 and to interact with tightening nuts
28, and, on the other hand, of a flat hoop 26 constituting a lining placed between
the tube and the clamping hoop 24.

As can be seen more specifically in Figures 4A and 4’ A, there may or
may not be a certain arnount of slack between the said tube and the said flat hoop
26, depending on the diameter of the tube surrounded by the yoke 20 and on the
size of the flat hoop 26.

In the case of Figures 4A and 4B, the tube 12 has a large diameter D1
equal to the separation between the straight branches of the U of the flat hoop 26.
The said diameter D1 exceeds the distance between the ends 26a of the flat hoop
26 and the bottom of the U. A portion of the external surtace of the tube 12, the
cross-section of which constitutes the upper semi-circle of the tube 12, i1s 1n
contact with the inside of the flat hoop 26, in the upper part of the flat hoop 26
forming the rounded base of the U. The lower part of the tube 12 is in contact with
the base 16, depicted in dotted lines in Figure 4A, along a portion of the generatrix
of the tube 12. In this instance, the tube 12 1s locked :n place by the yoke 20 which
is attached by mounting tightening nuts 28 on the threaded ends 24a of the
clamping hoop, the nuts 24 being tightened in order to lock the said tube 12
between the base 16 and the yoke 20; the straight branches of the U of the flat
hoop 26 being of such a length that their ends 26a are not in contact with the base
16.

In the second instance depicted in Figures 4’A and 4’B, the diameter
DO of the tube 12 1s (smaller than D1) smaller than the distance between the ends
26a of the flat hoop 26 and the bottom of the U. When fitting the yoke 20,
tightening the nuts 28 onto the threaded ends 24a ot the clamping hoop 24, there
is a limiting position that corresponds to the instant when the ends 26a of the flat
hoop 26 come into contact with the base 16 so that the nuts 28 are locked and the
tube 12 1s not clamped tightly in the yoke 20 because there 1s some slack between
the said tube 12 (of outside diameter DO) and the flat hoop 26. In the case
illustrated in Figures 4’ A and 4’B, there 1s slack both between the tube 12 and the
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straight branches of the flat hoop 26, and between the tube 12 and the assembly
that consists of the base 16 and the rounded bottom of the U of the tlat hoop 26.

It will be understood from the foregoing explanations that the
clamping of the yoke 20 onto the tube 1t surrounds 1s governed by the dimensions
of the flat hoop 26. that is to say the diameter of the rounded base ot the U, on the
one hand, and by the length of the branches of the U on the other hand, as a
function of the diameter of the tube, so that the tlat hoop 26 either does or does
not transmit to the tube in question the tightening ot the clamping hoop 24 placed
around the said tube. Furthermore, the flat hoop 26 constitutes a lining that
protects the tube because it prevents the external surface ot the tube which 1s 1n
contact with the yoke 20 from becoming deformed by spreading the compressive
load generated by the clamping hoop 24 over a portion of the periphery of a
portion of tube corresponding to the width ot the tlat hoop 26.

For comparative purposes, Figures 4A and 4’A depict two possible
diameters (D1 and DO respectively, with D1>D0) for the tube 12, supported pipe
or support tube. It is quite obvious that, in practice. the dimensions of the first
joining means are adapted to suit those of the tube 12 used rather than vice versa.

The (outside) diameter of the said tube 12 1s in fact dictated by
various constraints, particularly the flow rate of fluid travelling through the said
tube (12)(in the case of a supported pipe) and by the wall thickness of the said
tube (12) and/or by the strength of the structure (case ot a supported pipe and ot a
support tube). As the said diameter 1s fixed, the dimensions of the said first
joining means - particularly those of the tlat hoop 26 - are adapted to suit the said
diameter, depending on the degrees of freedom desired. In order to generate slack
between the said flat hoop and the tube i1t surrounds, or even to distribute such
slack asymmetrically with respect to the two axes of the said tube, there are two
parameters that can be used:

- the inside diameter (of the circular part) of the flat hoop;

- the length of the straight branches of the said flat hoop.

Thus, by selecting a yoke 20 which has a tlat hoop 26 of appropriate
length and diameter, it i1s possible to envisage clamping the tube tightly in the
yoke 20 so that this tube has no degree of freedom, or alternatively it 1s possible to
provide a larger flat hoop 26 which allows a certain amount of slack between the
tube and the yoke 20 so that this tube can slide in the yoke, this giving it a degree

of freedom in translation along its own axis.



10

135

20

25

30

35

CA 02247226 1998-09-11

15

The connecting device 10 proposed comprises, as a preference (as
shown in the appended figures) two yokes 20 and two flat collars 22 arranged in
such a way as to form an assembly that 1s symmetric with respect to the planes
(X,Z) and (Y,Z), the axes (X,Y,Z) being mutually orthogonal. In this
configuration, the mid-planes of each pair ot collars 22 or of yokes 20 are offset
from one another by a distance that exceeds the diameter of the tube that this pair
does not surround.

Reference 1s now made to Figures SA and 5B which illustrate an
alternative embodiment of the connecting device 0 according to Figure 3, in
which the aim s to give the supported pipe [2 two degrees of freedom
corresponding to two translational movements in directions parallel to the X and
Y axes respectively. This alternative embodiment 1s obtained with the aid of a
drilled spacer piece 30 inserted between the joining lugs 22b of each (€2-shaped)
collar 22 and the base 16; the drilling 1n this spacer piece 30 being positioned to
lie, on assembly, tacing and 1n line with the opening 23 1n a joining lug 22b and a
hole 18 in the base 16. Four dnilled spacer pieces 30 are thus needed in the
particular instance illustrated in Figures 5A and 5B, but other alternative
embodiments, such as the use of two long thin spacer pieces comprising two
drillings corresponding to the ends of the two flat collars 22 that lie on the same
side of the tube 14 may be envisaged (this particular alternative form would alter
Figure SA by connecting the two spacer pieces 30 that can be seen, which would
then only form a single spacer piece, Figure 5B then remaining unchanged).

The laid pipes are thus supported freely. This 1s because these spacer
pieces 30 generate slack between the support tube 14 (Figure 5B) and the
assembly made up of base 16 and flat collars 22, which slack 1s equal to the
thickness of the said spacer pieces 30.

For the record, it 1s emphasized that other structural configurations
may be envisaged for the recommended device for connecting together a
supported pipe and a tubular element of the support system of the invention.
Thus : - other means of attaching together the yokes 20, the base 16 and the
collars 22 may be envisaged instead of the interaction of holes, threaded rods and
nuts; in particular, complementary shapes which nest together by clipping or
elastic deformation may be provided;

- the flat collars 22 may have shapes other than the one described earlier,

that 1s to say the {2 shape. Thus, by using, for example, a base of parallelepipedal
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overall shape, the four corners of which have projections through which there pass
holes in a direction that 1s in the (X,Y) plane, this will allow the use of flat collars
which are U-shaped rather than Q-shaped.

Finally, reference 1s made to Figure 6 which shows an anchornng plate
2 which can be fitted to a support system of the invention. Such mounting plates 2
allow the portal frames 1 to be installed at theoretical reterence points detfined
during the support studies, while preserving the integrity ot the reinforcements in
the structural works of the shell walls, floors and/or ceilings into which the said
portal frame is anchored. The said mounting plate 2 comprises four series of
positioning marks 9, which are off-centred. The said marks were made at the
workshop. The distance between the centres of the said marks 9 of each of the
said series have been calculated for the fitting of standard studs, while at the same
time avoiding a reinforcing bar; the reinforcing-bar diameter and reintorcing-bar
spacing parameters having been taken into account. The drillings are to be
performed in situ, depending on the position of the reinforcement, through one of
the positioning marks of each of the four series or, failing this, at the centre of
each of the series. By using such plates, excellent stability of the anchorage is
obtained, especially when use 1s made of four anchoring points arranged

symmetrically and offset.
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The embodiments of the invention in which an exclusive property or privilege

is claimed are defined as follows:

1. A support system for supporting pipes in service galleries, comprising:

at least one portal frame consisting of metal tubes welded together and set out
as a main framework and tubular rungs for supporting pipes of a horizontal or inclined
longitudinal axis; and

an anchoring structure secured to the main framework of said portal frame,
said anchoring structure being combined and arranged to anchor said portal frame to
structural works in the service galleries,

said anchoring structure securing mounting plates comprising at least one
series of positioning marks of said series allowing one stud to be fitted through one of

the said positioning marks of the said series or at the centre of the said series.

2. Support system according to claim 1, said mounting plates comprise at least two

series of the said positioning marks.

3. Support system according to claim 2 wherein there are four series of said

positioning plates.

4. Support system according to claim 2 or 3 wherein the series of said positioning
plates are offset and/or distributed symmetrically at the surface of the said mounting
plates.

5. Support system according to any one of claims 1 to 4, wherein each of the said
series comprises four positioning marks arranged at the four comers of a square the
side of which is longer than the diameter of reinforcing bars in the structural works

and shorter than the distance between two of the said reinforcing bars.

6. Support system according to any one of claims 1 to 5, wherein said main
framework consists of two horizontal tubular sections and at least one vertical tubular
section; intermediate horizontal rungs occurring:

- 1n one series, secured to the said tubular sections of the said main framework
or to the said vertical tubular section of the said main framework and to another

vertical tubular section to the said main framework;
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Oor

- in two adjacent series, secured to the said vertical sections of the said main
framework and to another, intermediate, vertical tubular section secured to the said

main framework, or to the said vertical tubular section of the said main framewotk
and to two other vertical tubular sections secured to the said main framework;
or

- in more than two adjacent series, secured to the said vertical tubular

section(s) of the said main framework and to additional vertical tubular sections

secured to the said main framework.

7. Support system according to claim 6 wherein there are two vertical tubular

sections.

8. Support system according to claim 6 or 7, wherein said two horizontal tubular
sections of the said main framework have a free end to which the said anchoring

means are attached.

9. Support system according to any one of claims 1 to 8, wherein said portal frame 1s

designed, at the bottom, to allow a floor structure to be fitted.

10. Support system according to claim 9, wherein said floor structure 1s of the metal

grating type.

11. Support system according to any one of claims 1 to 10, which comprises at least

two portal frames secured together by horizontal stiffeners.

12. Support system according to claim 11, wherein there are at least three portal

frames.
13. Support system according to claim 11 or 12, which is pre-equipped with pipes.

14. Support system according to claim 13, wherein said pipes are distributed in

horizontal and/or vertical and/or inclined rows.

15. Support system according to any one of claims 1 to 14, wherein said tubes of said

portal frame are equipped with means for connecting support tube and supported pipe.

16. Support system according to claim 15, wherein said connecting means comprises:
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- an approximately flat base placed between the said support tube and the said
supported pipe, said base being pierced with at least four holes;

-first adjustable-tightness means of joining together of the tubes ansd the said
base; the said first joining means partially surrounding at least a portion of the said
tube and interacting with the said holes;

- second means of joining together the other of the said tubes and the said
base; said second joining means partially surrounding at least a portion of the said

other tube and interacting with said holes and with said first joining means.
17. Support system according to claim 16, wherein said base 1s parallelepipedal.

18. Support system according to claim 16 or 17, wherein the first joining means of the
sald connecting means comprise at least one yoke comprising a flat U-shaped hoop
partially surrounding one of the said tubes and the ends of which are in contact with
or close to the base, and a clamping hoop gripping the said flat hoop over its entire
external periphery, each end of the said clamping hoop passing through said base
through one of said holes and having means for tightening the said clamping hoop
with respect to the said flat hoop and the said second joining means of the said
connecting means comprise at least one flat collar, each of the ends of which is
attached to the base at one of said holes by means of the corresponding end of said

clamping hoop.

19. Support system according to any one of claims 1 to 18 for supporting pipes in

service galleries in the nuclear industry.
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