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FIXING OF INSULATING PANELS TO A SUPPORTING WALL IN A REPEATED PATTERN 

The invention relates to the field of the fabrication of thermally insulating 

walls from insulating panels fixed to a supporting wall in a repeated pattern, as well 

5 as to constructions employing such thermally insulating walls, notably sealed and 

thermally insulated tanks intended to contain liquefied natural gas or other hot or 

cold products. 

Insulating walls obtained from prefabricated insulating panels juxtaposed in 

a repeated pattern are known in methane tanker tanks. Thus FR2691520Al discloses 

10 a thermal insulation system in which rectangular insulating plates and prefabricated 

angle structures are fixed to a supporting structure by means of screws engaged in 

holes formed all around the insulating plate or the angle structure. This system 

necessitates a relatively high number of screws per insulating plate. 

FR2909356 discloses a sealed and thermally insulated tank in which 

15 insulating blocks are fixed to the internal hull of a ship by beads of mastic disposed 

on the lower face of their supporting panel and held in contact with the internal hull 

during their installation by fixing means cooperating with pins fixed to the hull in a 

repeated pattern. This system necessitates a relatively high number of pins per 

insulating block to ensure a relatively uniform pressure of the mastic against the 

20 internal hull. 

One embodiment of the invention provides a method for fixing an 

insulating panel to a supporting wall in a repeated pattern of insulating panels, the 

supporting wall being provided with anchor members disposed in said repeated 

pattern, an insulating panel including each time an adhesive disposed on a lower 

panei, the method including: 

disposing a first insulating pane! on the supporting wa!! in such a manner as to press 

the adhesive against the supporting wall, the hole of the first insulating panel being 

positioned in line with at least one first anchor me111ber, 

30 clamping the first insulating panel against the supporting wall with the aid of the 
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first anchor member at the level of the hole, 

attaching at least one clamping tool to at least one second anchor member 

corresponding to the location of a second insulating panel adjacent the first 

insulating panel, the clamping tool including an anchor rod adapted to be attached 

5 to the anchor members of the supporting wall in such a manner as to project 

substantially perpendicularly to the supporting wall and an arm connected to the 

anchor rod transversely thereto to extend at a distance from the supporting wall in 

the attached position of the clamping tool, and 

clamping the first insulating panel against the supporting wall with the arm of the 

10 clamping tool in an area of the first insulating panel distant from the hole of the first 

insulating panel. 

In particular embodiments, such a method may have one or more of the 

following features: 

In one embodiment the second insulating panel has not yet been placed on 

15 the supporting wall when fixing the first insulating panel, the arm of the clamping 

tool being brought to bear on the one hand on the first insulating panel and on the 

other hand on the supporting wall at the level of the location of the second 

insulating panel. 

In one embodiment the method further includes: 

20 removing the clamping tool from the second anchor member after the adhesive on 

the first insulating panel has been crushed against the supporting wall, to enable 

placing of the second insulating panel on the supporting wall. The clamping tool 

may optionally be held in position longer, for example for some or all of the drying 

time of the adhesive, before being removed from the second anchor member. 

panel has already been disposed on the supporting wall during the fixing of the first 

insulating pa;1el, the rnethod further irKluding: 

attaching a second clamping tool to a third anchor member corresponding to the 

location of the third insulating panel, 

30 bringing the arm of the second clamping tool to bear on the one hand on the first 
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insulating panel and on the other hand on the third insulating panel, and 

clamping the first insulating panel against the supporting wall with the arm of the 

second clamping tool at the level of a second area of the first insulating panel at a 

distance from the hole of the first insulating panel. 

In one embodiment a surface of the first insulating panel and a surface of 

the third insulating panel on which the arm of the second clamping tool bears are at 

the same level relative to the supporting wall. 

In another embodiment a surface of the first insulating panel and a surface 

of the third insulating panel on which the arm of the second clamping tool bears are 

10 at different levels relative to the supporting wall. An embodiment of this kind may 

notably be used with panels having different thicknesses or if the same insulating 

panel has different thicknesses in different areas of the insulating panel. 

In one embodiment, the anchor members include studs projecting from the 

supporting wall, the method further including: 

15 screwing a nut onto a stud engaged in the hole in the insulating panel to clamp the 

first insulating panel against the supporting wall at the level of the hole. 

20 

,,,·· 

In one embodiment, each insulating panel includes a rigid material base 

plate and a block of insulative material fixed to the base plate, the hole of the 

insulating panel forming a well through the block of insulating material. 

Depending on the size of the insulating panels to be fixed and the intensity 

of the required clamping forces, such a method may also be implemented with a 

plurality of holes per insulating panel cooperating with a plurality of corresponding 

anchor members. 

Depending on the size of the insulating panels to be fixed and the intensity 

tf"iC iCCjUiiC\ __ ; 

greater number of clamping tools per insulating pa~el, for example by employing 

simultaneously a plurality of clamping tools like the aforementioned first clamping 

tool and/m by employing sirnultaneously a plurality of clamping tools like the 

aforementioned second clarnping tool. Where appropriate each clamping tool is 

30 employed to clamp a different area of the first insulating panel aga·1nst the 
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supporting wall in such a manner as to ensure a good contact and good setting of 

the adhesive against the supporting wall. 

If a plurality of clamping tools is employed, such a method may be 

implemented with the aid of a plurality of types of clamping tool having different 

5 dimensions and each being adapted to the dimensions and to the thicknesses of the 

areas on which the clamping tool is to bear. However, such implementation 

necessitates the procurement, storage and sorting of a plurality of types of clamping 

tool, which may complicate the management of a construction site. 

Alternatively, a method of this kind may be implemented using a more 

10 universal type of clamping tool, having adjustable parts adjustable to suit the 

different dimensions and the different thicknesses of the areas on which the 

clamping tool is to bear. A combination of presized clamping tools and adjustable 

clamping tools is also possible, depending on the requirements of the target 

application. 

15 A corresponding embodiment of the invention also provides a clamping 

tool suitable for implementing the aforementioned methods, including: 

an anchor rod adapted to be attached to the anchor members of the supporting 

wall in such a manner as to project substantially perpendicularly to the supporting 

wall, an arm connected to the anchor rod transversely thereto to extend at a 

20 distance from the supporting wall in the attached position of the clamping tool, the 

arm including first and second parts situated on respective opposite sides of the 

anchor rod, 

a first bearing member connected in a mobile manner to the first part of the arrn 

and adjustable in position relative to the arm in a direction substantially parallel to 

a second bearing member connected in a mobile manner to the second eart of the 

arm and adjustable in position relative to the arm in a direction substantially parallel 

to the anchor rod, 

wherein the second bearing member has an amplitude of position adjustment 

30 relative to the arm that is greater than the thickness of the insulating panels so as to 
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be able to bring the second bearing member to bear selectively on the supporting 

wall or on another insulating panel when the first bearing member is bearing on the 

first insulating panel. 

In particular embodiments, such a clamping tool may have one or more of 

5 the following features. 

In one embodiment, the first bearing member includes a first pad 

connected to the end of a first adjustment screw, the first adjustment screw being 

engaged in a threaded hole in the first part of the arm. These arrangements enable 

continuous adjustment of the position of the first pad to exert a controlled pressure 

10 on the insulating panel. 

In one embodiment, the second bearing member includes a second pad 

connected to the end of a second adjustment screw, the second adjustment screw 

being engaged in a threaded hole in an intermediate rod, the intermediate rod 

being connected to the second part of the arm in such a manner as to extend 

15 parallel to the anchor rod and being adjustable in position relative to the second 

part of the arm. An adjustable intermediate rod of this kind enables a relatively large 

amplitude of adjustment of the second pad to be obtained without excessively 

lengthening the second adjustment screw, which limits the risk of such a screw 

cross-threading, twisting or binding in use. 

20 In one embodiment, the intermediate rod has a plurality of predetermined 

adjustment positions relative to the second part of the arm. These arrangements 

enable a clamping tool to be created adapted to a limited number of predetermined 

dimensions, for example dimensions of standardized panels, whilst providing 

relatively fast adjustment of the intermediate rod between the various 

In one embodiment, the intermediate rod has a plurality of holes definin9 

the predetermined adjustment positions relative to the second part of the arm. Such 

an embodiment is adapted to fix the intermediate rod to the arm by screws, pins or 

the like. 
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In one embodiment, the arm is adjustable in position along the anchor rod. 

Such an adjustment in position may be continuous or between a limited number of 

predetermined discrete positions. 

In one embodiment, the tool includes a locking screw for selectively 

5 preventing or allowing sliding of the arm along the anchor rod. Alternatively, this 

function may be exerted by other locking devices, for example a clamp type solution 

that is locked by a bracing effect. 

10 

In one embodiment, the arm and the anchor rod are articulated to each 

other by a ball-joint connection. 

Another embodiment of the invention also provides a sealed and insulative 

tank including: 

a supporting wall provided with anchor members disposed ·in a repeated pattern, 

a sealing barrier adapted to be in contact with a product contained in the tank, and 

a thermal insulation barrier disposed between the sealing barrier and the supporting 

15 wall, the thermal insulation barrier including a plurality of insulating panels disposed 

in accordance with the repeated pattern, each insulating panel being fixed to the 

supporting wall by an adhesive disposed on a lower surface of the insulating panel 

and one or more anchor members of the supporting wall cooperating each time 

with a hole through the insulating panel, 

20 wherein a number of anchor members per insulating panel is in the range 1 to 6 

inclusive, preferably 2 to 3 inclusive. 

Such a tank may notably be fabricated using a method of fixing insulating 

panels defined above. 

In particular embodiments, such a tank may have one or more of the 

2:.:; fol!ovvinq feattJrPs 

In one embodiment, the holes are disposed along the edges of the 

insulating panels. 

In one embodiment, an insulating panel includes a rigid material base plate 

and a block of insulating material fixed to the base plate opposite the lower surface 

30 carrying the adhesive, each hole in the insulating panel including a well passing 
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through the block of insulating material and a bore of smaller diameter than the well 

produced through the base plate at the bottom of the well to receive the anchor 

member intended to fix the insulating panel against the supporting wall. 

Such a tank may form part of a terrestrial storage installation, for example 

5 for storing LNG, or be installed on a coastal or deep water floating structure, notably 

a methane tanker, a floating storage and regassification unit (FSRU), an offshore 

floating production and storage unit (FPSO), etc. 

In one embodiment, a ship for the transport of a cold liquid product 

includes a double hull and a tank of the aforementioned kind disposed in the double 

10 hull. The supporting wall is preferably provided by an internal hull of the double hull. 

One embodiment of the invention also provides a method of loading or 

offloading such a ship, in which a cold liquid product is fed through insulated pipes 

from or to a floating or terrestrial storage installation to or from the tank of the ship. 

One embodiment of the invention also provides a transfer system for a cold 

15 liquid product, the system including the aforementioned ship, insulated pipes 

arranged in such a manner as to connect the tank ii:istalled in the hull of the ship to 

a floating or terrestrial storage installation, and a pump for passing a flow of cold 

liquid product through the insulated pipes from or to the floating or terrestrial 

storage installation to or from the tank of the ship. 

20 One basic idea of the invention is to provide reliable bonding of insulating 

panels to a supporting wall with the aid of a limited number of available anchor 

points for damp·1ng the insulat'ing panels against the supporting wall. 

Some aspects of the invention start from the idea that, in a structure of 

insulating panels disposed in a repeated pattern, in which anchor members are also 

supporting wall may be effected not only from the anchor membe1· or anchor 

rnembers situated at the location of the pane! but also frot'ri the anchor rnernlJer or 

anchor members situated outside the location of the panel, notably situated at the 

location of adjacent insulating panels within the repeated pattern. 
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Some aspects of the invention start from the idea that, to produce reliable 

bonding of insulating panels to a supporf1ng wall, means for clamping an insulating 

panel against the supporting. wall do not necessarily have to remain permanently in 

place on the insulating panel. Some aspects of the invention start from the idea that 

5 these clamping means may interfere with the placement of other insulating panels 

remaining to be fitted if those clamping means are employed temporarily for the 

time of crushing the adhesive of the first panel -- and poss'1bly some or all of its 

drying -- and may then be removed to free the locations of the other panels. 

The invention will be better understood, and other objects, details, features 

10 and advantages thereof will become more clearly apparent, in the course of the 

following description of a plurality of particular embodiments of the invention, given 

by way of nonlimiting illustration only, with reference to the appended drawings. 

In those drawings: 

• Figure 1 is a diagrammatic perspective view of a clamping tool of one 

15 embodiment adapted to be attached to a supporting wall. 

• Figure 2 is a diagrammatic perspective view of an area of insulating wall 

on which clamping tools from figure 1 are mounted in d'1fferent configurations. 

• Figures 3 to 6 are diagrammatic plan views of an insulating wall showing 

successive steps of a method of fabricating the insulating wall using clamping tools. 

20 • Figure 7 is a diagrammatic plan view of an insulating wall of another 

embodiment. 

• Figure 8 is a diagrammatic cutaway representation of a methane tanker 

tank including an insulating wall and of a terminal for loading/offloading that tank. 

Referring to Figure 1, an adjustable clamping tool 10 is represented above a 

objects against the wall l. 

The c!an1ping too\ 10 lnc11udes an anchor rod 11 one end <)f which carries an 

attachment 20 and a transverse arm 12 connected to the anchor rod 11 at an 

intermediate point of the arm 12 in such a manner as to extend either side of the 
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anchor rod 11. A first part 13 of the arm 12 carries a first adjustable bearing device 

14 and a second part 15 of the arm 12 carries a second adjustable bearing device 16. 

The first adjustable bearing device 14 includes an adjustment screw 17 

engaged in. a threaded hole in the arm 12 parallel to the anchor rod 11. The screw 

5 17 has a bearing pad 18 at its end facing toward the attachment 20 and a handle 19 

at the opposite end. The handle 19 is used to turn the screw 17 manually to adjust 

the position of the bearing pad 18 relative to the arm 12. The bearing pad 19 may 

have a disk or other shape. 

The second adjustable bearing device 16 includes an intermediate rod 21 

10 sliding in a hole in the arm 12 parallel to the anchor rod 11. The rod 21 has a 

plurality of transverse holes 22 situated along its length enabling the intermediate 

rod 21 to be fixed to the arm 12 in different positions. To this end, the intermediate 

rod 21 is slid until a corresponding hole 22 is placed at the required position on the 

arm 12, after which a fixing screw 23 is inserted into and tightened in the arm 12 and 

15 in the corresponding hole 22. There are four holes 22 in the Figure 1 embodiment, 

the first being .concealed by the arm 12. 

An adjustment screw 25 is engaged in a threaded hole at the end of the 

intermediate rod 21 parallel to the anchor rod 11. The screw 25 carries a bearing pad 

26 at its end facing toward the attachment 20. The bearing pad 26 may have a disk 

20 or other shape. 

The rod 11 slides through a ball-joint situated in the central part of the arm 

12. The ball-joint may be formed by a flared hole through the arm 12 and/or by 

intermediate parts accommodated in the arm 12, as in the prior art. 

A clamping device including a rotary ring 27 allows selective release or 

anchor rod 11 carries a handle 28 at its end opposite the attachment 20 to facilitate 

manipulation of the rod 11 in rotation or ln translation. 

The attachment 20 has a shape complementary to an anchor member 2 

1ixed to the wall 1 where the clamping tool 10 is intended to be used. In the example 

30 shown, the anchor member 2 is a threaded stud and the attachment 20 is a 



10 

corresponding threaded bush. This attachment system consisting of two 

complementary parts may have the two parts permutated or be provided in some 

other manner. 

The principle of using the clamping tool 10 is to attach the bush 20 to a 

5 stud 2 of the wall 1, to bring the pad 18 to bear on the upper surface of an object 

that it is required to clamp against the wall 1, for example to glue it, and to bring the 

pad 26 to bear on the surface of the wall 1 or on the upper surface of another object 

that it is required to clamp against the wall 1, and to exert forces for clamping the 

pads 18 and 26 against the surfaces on which they bear, in such a manner as to 

10 tension the anchor rod 11 between the stud 2 and the transverse arm 12. The 

clamping tool 10 thus enables, starting from an anchor member 2 fixed to the wall l, 

exertion of a pressure on one or more objects in the direction of the wall 1, 

throughout a circular adjoining area extending around the anchor member 2 and 

the size of which depends on the length of the arm 12. Where appropriate, the pad 

15 18 is adapted to bear on the thicker of two objects to be clamped against the wall 1. 

Referring to Figure 2, there are represented a plurality of examples of the 

clamping tool used in different configurations for clamping insulation panels 30 to 

33 to the wall 1. 

The insulating panels 30 and 31 are similar to prefabricated structures 

20 described in the document FR2691520Al, which include a secondary insulation 

barrier element 35 covered with a secondary sealing barrier element 36 covered with 

a primary 'insulation barrier element 37 of smaller section than the first two 

elements. The insulating panels .32 and 33 are simpler structures having a uniform 

thickness throughout their section. 

2S The rriethod C)f f!xinq the 1Janels 30 to 3.3 to the 1Na!i 1 is representnci bv the 

enlarged cutaway detail view of the panei 31. At different points of the panel, li<ere in 

the vicinity of a corner, holes are provided that each include a hole 47 made in the 

plywood base plate 49 of the panel 31 and a chimney 45 made in the block of 

insulating foam in line with the hole 47. A stud 2 is enga9ed throu9h the hole 47 

30 and projects into the base of the chimney 45 where it is capped by a nut 48 



11 

providing a secure fixing of the base plate 49 relative to the stud 2. The stud 2 has 

an end portion that projects from the nut 48 and that is able to receive the fixing 

bush 20 when it is required to attach the clamping tool 10 to this location, the 

anchor rod 11 then being engaged in the chimney 45. Moreover, the panel 31 is 

5 glued to the wall 1 by means of beads of polymerizable mastic 46 applied by the 

known technique, for example in wavy or straight parallel lines. 

The clamping tools 40 to 44 in Figure 2 are all attached to the wall 1 in the 

same way, but differ in terms of their use and their corresponding configuration. 

The clamping tool 40 bears on the one hand on the upper surface of the 

10 panel 33 and on the other hand on the surface of the wall 1. To this end, the 

intermediate rod 21 is adjusted to its maximum length, the screw 23 being in the 

first hole 22 as in Figure 1. The anchor rod 11 is also adjusted to its maximum length. 

It is attached to a stud 2 situated at a corner of the panel 33. 

The clamping tool 44 bears on the one hand on the upper surface of the 

15 panel 33 and on the other hand on the upper surface of the panel 32. To this end, 

the intermediate rod 21 is adjusted to its minimum length, the screw 23 being in the 

fourth hole 22 seen in Figure 1. The anchor rod 11 is still adjusted to its maximum 

length. It is attached to a stud 2 s·1tuated at an opposite corner of the panel 33. 

The clamping tool 43 bears on the one hand on the upper surface of the 

20 primary insulation barrier 37 of the panel 31 and on the other hand on the upper 

surface of the secondary sealing barrier 36 of the panel 30. To this end, the 

intermediate rod 21 is adjusted to an intermediate length, the screw 23 being in the 

third hole 22 visible in Figure 1. The anchor rod 11 is still adjusted to its maximum 

length. It is attached to a stud 2 situated halfway along the edge of the panel 31. 

c!arnpinq too! 42 bears on the upper surface of the secondary s1~):.1!inn 

barrie1· 36 of the panel 31 and of the panel 30. To this end, the anchor rod 11 is 

adjusted to a shorter length, to tCvver the arn1 12 by an amount substantially equal 

to the thickness of the primary insulation barrier 37 relative to the previous 

adjustment. It is attached to a stud 2 situated at one corner of the panel 30. The 
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intermediate rod 21 is adjusted to its minimum length, the screw 23 being in the 

fourth hole 22 visible in Figure 1. 

The clamping tool 41 bears on the one hand on the upper surface of the 

secondary sealing barrier 36 of the panel 31 and on the other hand on the surface of 

5 the wall 1. To this end, the anchor rod 11 remains in its previous adjustment. It is 

attached to a stud 2 situated at a corner of the panel 31. The intermediate rod 21 is 

adjusted to an intermediate length, the screw 23 being in the second hole 22 visible 

in Figure 1. 

Figure 2 is intended only to illustrate concisely various possible uses of the 

10 adjustable clamping tool 10 to produce insulating walls from different types of 

insulating panels. To fabricate an insulating wall from insulating panels of this type, 

for example for a tank for storing LNG at -163°(, it is in practice necessary to 

juxtapose a great number of panels like the panel 30 or the panel 32. Thus Figure 2 

gives only a very partial idea of such a tank wall, the general structure of which is 

15 moreover known. 

20 

The examples of clamping represented in Figure 2 could be obtained with 

simpler tools, for example with no possibility of adjustment of the intermediate rod 

21 and/or the anchor rod 11. In this case, five different types of tools would be 

necessary to effect the clamping in the five configurations shown. 

One advantage resulting from the use of the aforementioned clamping 

tools, whether adjustable or not, relates to the possibility of clamping an insulating 

panel using the anchor member situated at the location of an adjacent panel. This 

possibility enables a panel to be stuck with clamping of good quality and good 

uniformity employing a limited number of anchor members per insulating panel. 

anchor members is not really necessary, except to gua.rd against failure of sticking, 

for example in the event of atypical heating of the wail resulting from a foe or other 

cause. To prevent complete detachment of the insulating panels in such a case, a 

sn1all number of anchor members may be sufficient for each panel, or even only one 

30 anchor member per panel. This leads to the possibility of producing an insulating 
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wall, for example in a liquefied gas storage tank, on a supporting wall having a 

relatively small number of anchor members. The result of this is to simplify and to 

reduce the cost of producing the supporting wall. 

This fact is illustrated with reference to Figures 3 to 6 which represent a 

5 method of mounting insulating panels on a supporting wall 1 having two threaded 

studs 2 per panel. 

Figures 3 to 6 show a supporting wall in plan view provided with studs 2 

symbolized by crosses. This wall is intended to receive identical rectangular 

insulating panels which must be stuck to the supporting wall in a regular repeated 

10 pattern. The locations 57, 58, and 59 of three of these panels are represented in 

dashed line in Figure 3. The studs 2 are disposed on the supporting wall in a regular 

repeated pattern corresponding to the dimensions of the panels to be fixed, at the 

rate of two studs per insulating panel location. 

Figure 4 shows the mounting of the first panel 50. The lower face of the 

15 panel 50, not visible in Figures 3 to 6, is coated beforehand with an appropriate 

adhesive, for example beads of polymerizable mastic, notably polyurethane resin or 

another more flexible resin. The panel 50 comprises two holes 51 and 52, one at the 

bottom lefthand corner and the other halfway along the righthand side, each of 

which receives one of the studs 2 of the location 57. Once the studs 2 have been 

20 engaged in the holes 51 and 52, nuts or like retaining means are fitted to the studs 2 

to retain the panel 50 on the wall, for example in the manner of the nut 48 in Figure 

2. 

Because of the small number of studs 2 cooperating directly with the panel 

50 and their low-density distribution, these studs 2 are not sufficient to produce 

this end, clarnping tools 53 to 56 are used i11 addition to the aforementioned nuts. 

The clamping tools are for· example similar to the tool 10 described with reference to 

Figure l. 

At this stage, no other panel having yet been mounted on the wall, the 

30 clamping tools 53 to 56 are each brought to bear on the supporting wall and on the 



14 

upper surface of the panel 50 'in an analogous manner to the tool 41 or 40 from 

Figure 2. The tools 53 to 56 clamp the panel 50 against the wall for the time 

necessary for correct and sufficiently uniform crushing of the polymerizable resin, 

notably in the areas of the panel 50 where there are no studs 2. To this end, the 

5 tools 53 to 56 are each. time attached to studs 2 situated at the locations of the 

panels adjoining the panel 50. 

Figure 5 shows the mounting of a second panel 60 adjacent the first panel 

50. The tool 54 is first detached from the wall to free the location 58 where the panel 

60 must be placed. The panel 60 is then fixed in the same manner as the panel 50, 

10 subject to a few differences as to the placement of the clamping tools 53 to 56. As 

may be seen in Figure 5, the tool 54 is simply shifted one position relative to Figure 

4 and used in the same manner. It may therefore remain in the same adjustment 

position, where appropriate. The tool 53 may remain attached to the same stud 2, 

the transverse arm simply being turned so as to bear on the upper surface of the 

15 panel 60. It may therefore remain in the same adjustment position, where 

appropriate. The tool 56 is shifted by two positions to assume a configuration 

relative to the panel 60 that is identical to that of the tool 53 relative to the panel 50 

in Figure 4. It may therefore remain in the same adjustment position, where 

appropriate. The tool 55 is shifted one position relative to Figure 4, but now bears 

20 on the upper surface of the panels 50 and 60, in the manner of the tool 42, 43 or 44 

from Figure 2. Its adjustment position must therefore be modified, where 

appropriate, or another tool must be used in the case of tools that are not 

adjustable. 

As may be seen in Figure 6, the third panel 61 is fixed in the same manner 

!:_-:iv shiftinq the c!orripinq 't'c)o!s aqain. 

When the insulating wall has been completed in this way, all of the panels 

being stuck satisfactorily, all the clamping tools rnay be detached frorn the 

supporting wall, where appropriate to enable a subsequent construction phase, for 

example the placement of a sealing barrier covering the insulating wall to form a 

30 sealed tank, using the known technique. 
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Generally speaking, the clamping tools may be removed from a panel as 

soon as the mastic has been crushed correctly, that is to say when the panel is in 

contact with reference shims disposed on the wall and aligned with the adjacent 

panels. 

Figure 7 shows another insulating wall structure that may be produced in a 

similar manner. In this case, the insulating panels 62 are provided with three holes 

63, 64 and 65 to receive respectively. three studs 2 of the supporting wall. Other 

embodiments may also be designed by varying in particular the number of studs per 

panel, the shape of the panels, the pattern in which the panels are laid out and the 

10 pattern in which the anchor members of the wall are laid out. 

The technique described above for producing an insulating wall may be 

used in different types of tanks, for example to constitute the thermal insulation 

barrier or barriers of an LNG tank in a terrestrial installation or on a floating structure 

such as a methane tanker, etc. 

15 For example, in a methane tanker tank produced using the Mark III® 

technology of the applicant, or in a terrestrial storage tank for LNG produced using 

the GST® technology of the applicant, the insulating panels may typically have 

dimensions of 1 m by 3 m. 

Referring to Figure 8, a cutaway view of a methane tanker 70 shows a 

20 sealed and insulated tank 71 of prismatic general shape mounted in the double hull 

72 of the ship. The wall of the tank 71 includes a primary sealed barrier intended to 

be in contact w·1th the LNG contained in the tank, a secondary sealing barrier 

disposed between the primary sealing barrier and the double hull 72 of the ship, and 

two insulating barriers disposed respectively between the primary sealing barrier 

double hull 72. 

In a rrianner that is knovvn in itself1 loading/offlc)ading pipes 7.3 disposed on 

the top deck of the ship may be connected by means of appropriate connectors to a 

maritime or port terminal to transfer a cargo of LNG from or to the tank 71. 
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Figure 8 represents an example of a maritime terminal including a loading 

and offloading station 75, an underwater pipe 76 and a land installation 77. The 

loading and offloading station 75 is a fixed off-shore installation including a mobile 

arm 74 and a tower 78 that supports the mobile arm 74. The mobile arm 74 carries a 

5 bundle of insulated flexible pipes 79 adapted to be connected to the 

loading/offloading pipes 73. The orientable mobile arm 74 adapts to all methane 

tanker profiles. A connecting pipe that is not shown extends inside the tower 78. The 

loading and offloading station 75 enables loading and offloading of the methane 

tanker 70 from or to the land installation 77. The latter includes liquefied gas storage 

10 tanks 80 and. connecting pipes 81 connected by the underwater pipe 76 to the 

loading or offloading station 75. The underwater pipe 76 enables transfer of 

liquefied gas between the loading or unloading station 75 and the land installation 

77 over a great distance, for example 5 km, which makes it possible for the methane 

tanker 70 to remain at a great distance from the coast during loading and offloading 

15 operations. 

Pumps onboard the ship 70 and/or pumps equipping the land installation 

77 and/or pumps equipping the loading and offloading station 75 are used to 

generate the pressure necessary to transfer the liquefied gas. 

Although the invention has been described with reference to a plurality of 

20 particular embodiments, it is obvious that it is in no way limited to them and that it 

encompasses all technical equivalents of the means described and the combinations 

thereof if they are within the scope of the invention. 

30 

Use of the verbs "include", "comprise" and their conjugate fom1s does not 

exclude the presence of other elements or other steps than those stated in a claim. 

the presence of a plurality of such elements or steps unless the contrary 1s 

specifically mentioned. 

In the claims, reference signs in parentheses must not be interpreted as a 

limitation of the claim 
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CLAIMS 

1. Method for fixing an insulating panel (50, 60) to a supporting wall 

in a repeated pattern of insulating panels (50, 60, 61), the supporting wall being 

provided with anchor members (2) disposed in said repeated pattern, an insulating 

5 panel including each time an adhesive disposed on a lower surface of the insulating 

panel and a hole (51, 52) passing through the insulating panel, the method 

including: 

disposing a first insulating panel (50, 60) on the supporting wall in such a manner as 

to press the adhesive against the supporting wall, the hole of the first insulating 

10 panel being positioned in line with a first anchor member, 

clamping the first insulating panel against the supporting wall with the aid of the 

first anchor member (2) at the level of the hole (51, 52), 

attaching a clamping tool (54) to a second anchor member corresponding to the 

location (58, 59) of a second insulating panel adjacent the first insulating panel, the 

15 clamping tool including an anchor rod (11) adapted to be attached to the anchor 

members of the supporting wall in such a manner as to project substantially 

perpendicularly to the supporting wall and an arm (12) connected to the anchor rod 

transversely thereto to extend at a distance from the supporting wall in the attached 

pos'rtion of the clamping tool, and 

20 clamping the first insulating panel (50, 60) against the supporting wall with the arm 

of the clamping tool (54) in an area of the first insulating panel distant from the hole 

(51, 52) of the first insulating panel. 

2. Method according to Claim l, wherein the second insulating panel 

(60, 61) has not yet been placed on the supporting wall when fixing the first 

'.,' 
\.U\.i; Uil 

one hand on the first insulating panel (50) and on the other hand on the supporting 

wali at the level of the location (58) of the second insulating panel. 

3. Method according to Claim 2, fu1·ther including: 

removing the clamping tool (54) from the second anchor member after the adhesive 
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on the first insulating panel has been crushed against the supporting wall, to enable 

placing of the second insulating panel (60) on the supporting wall. 

4. Method according to Claim 2 or 3, wherein a third insulating panel 

(50) adjacent the first insulating panel (60) has already been disposed on the 

5 supporting wall during the fixing of the first insulating panel (60), the method further 

including: 

attaching a second clamping tool (55) to a third anchor member corresponding to 

the location of the third insulating panel (SO), 

bringing the arm of the second clamping tool to bear on the one hand on the first 

10 insulating panel (60) and on the other hand on the third insulating panel (50), and 

clamping the first insulating panel (60) against the supporting wall with the arm of 

the second clamping tool (55) at the level of a second area of the first insulating 

panel (60) at a distance from the hole of the first insulating panel. 

5. Method according to Claim 4, wherein a surface of the first 

15 insulating panel (32) and a surface of the third insulating panel (33) on which the 

arm of the second clamping tool (44) bears are at the same level relative to the 

supporting wall (1). 

6. Method according to Claim 4, wherein a surface of the first 

insulating panel (31) and a surface of the third insulating panel (30) on which the 

20 arms of the second clamping tool (43) bear are at different levels relative to the 

supporting wall (1). 

7. Method accord'rng to any one of Claims 1 to 6, wherein the anchor 

members include studs (2) projecting from the supporting wall, the method further 

including: 

supporting wall at the level of the hole (4'), 47). 

8. Method according to any one of Clairns 1 to 7, wherein the 

clamping tool (10) that is used includes: 

an anchor rod (11) adapted to be attached to the anchor members (2) of the 

30 supporting wall (1) in such a manner as to project substantially perpendicularly to 
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the supporting wall, 

an arm (12) connected to the anchor rod transversely thereto to extend at a distance 

from the supporting wall in the attached position of the clamping tool, the arm 

including first and second parts (13, 15) situated on respective opposite sides of the 

5 anchor rod, 

a first bearing member (14) connected in a mobile manner to the first part of the 

arm and adjustable in position relative to the arm in a direction substantially parallel 

to the anchor rod so as to be able to be brought to bear on an insulating panel, and 

10 a second bearing member (16) connected in a mobile manner to the second part of 

the arm and adjustable in position relative to the arm in a direction substantially 

parallel to the anchor rod, 

wherein the second bearing member (16) has an amplitude of position adjustment 

relative to the arm greater than the thickness of the insulating panels (30-33) so as 

15 to be able to bring the second bearing member to bear selectively on the 

supporting wall (1) or on another insulating panel (33) when the first bearing 

member is bearing on the first insulating panel (33, 32). 

9. Method according to Claim 8, wherein the first bearing member 

(14) includes a first pad (18) connected to the end of a first adjustment screw (17), 

20 the first adjustment screw being engaged in a threaded hole in the first part of the 

arm (13). 

10. Method according to Claim 8 or 9, wherein the second bearing 

member (16) includes a second pad (26) connected to the end of a second 

adjustment screw (25), the second adjustment screw being engaged in a threaded 

2S hole in an interrnediate rod (21), the intcrrnediate rod bc)ino connec:tc;rl tn thP 

second part of the arm (15) in such a nianner as to extend parallel to the anchor rod 

and being adju~table in position relative to the second part of the arrn. 

11. Method according to Claim lO, wherein the intermediate rod (21) 

has a plurality of predeterrr1ined adjustment positions (22) relative to the second 

30 part of the arm. 
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12. Method according to any one of Claims 8 to 11, wherein the arm 

(12) is adjustable in position along the anchor rod (11). 

13. Method according to any one of Claims 8 to 12, wherein the arm 

(12) and the anchor rod (11) are articulated to each other by a ball-joint connection. 


