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which also have two successive leakproof barriers
alternating with two layers of thermal insulation are
also known. In the case of terrestrial tanks, the

bearing structure is generally made of concrete.

In these embodiments, the primary and secondary
insulating Dbarriers consist of a succession of
insulating blocks which are either closed
parallelepipedal caissons filled with a heat insulator
or consist of insulating foam blocks adhesively bonded
to a carrier panel. The material used to produce the

panels of the «caissons or the carrier panels is



The insul ati ng bl ocks of the secondary barrier are
fastened to the bearing structure, in the first case
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panel of the said insulating blocks or to the bearing
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The object of the present invention 1is to overcome
these disadvantages by providing a less expensive
method of adhesively bonding insulating blocks to the
bearing structure using beads of mastic, while at the
same time retaining a strong resistance of the panels
of the said insulating blocks to the compressive or
tensile forces which are exerted on them, or even

improving this resistance.

Accordingly, the subject of the invention is a method
of adhesively bonding insulating blocks to a bearing
structure of a terrestrial tank, using beads of mastic,
for the production of a sealed, thermally insulated
terrestrial tank for the storage of liquefied gases on
land, the said tank comprising a thermally insulating
barrier comprising a plurality of insulating blocks,
each insulating block comprising a plywood panel and
containing or carrying thermally insulating material,

the said method comprising



The invention wll be better understood and ot her

obj ects, details, features and advantages thereof wll
becone nore cl early apparent 42in the course of the
foll owi ng detail ed explanatory description of an -
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beads are arranged Talong wavy parallel lines
between the panel of at least one of the said

insulating blocks and the bearing structure.

Advantageously, the distance between two consecutive

wavy lines i1s greater than or equal to 100 mm.
Preferably, the wavy lines are sinusoids.

Advantageously, the sinusoid has a ratio substantially

equal to 8 between its period and its amplitude.

Another subject of the invention is a sealed, thermally
insulated terrestrial tank built into a Dbearing
structure, comprising a thermally insulating barrier
comprising a plurality of insulating blocks, each
insulating block comprising a plywood ©panel and
containing or carrying thermally insulating material,
the said insulating blocks being fastened directly
against the bearing structure by means of beads of
mastic positioned on the panels of the said insulating
blocks along mutually parallel lines,

characterized in that at least two of the said beads on
the panel of at least one of the said insulating blocks

are arranged along wavy parallel lines.

The invention will be better understood and other
objects, details, features and advantages thereof will
become more clearly apparent 1in the course of the

following detailed explanatory description of an



Wth reference to Figure 1, there can be seen the
bearing structure 1 of a terrestrial tank for storing
l'i quefied gas. The bearing structure 1 is made of
concrete. Wthin the context of the present
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corrugaled net a primry |nsulat|ng
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bead of mastic of the tank in Figure 1.

With reference to Figure 1, there can be seen the
bearing structure 1 of a terrestrial tank for storing
liquefied gas. The bearing structure 1 is made of
concrete. Within the context of the present
description, “terrestrial tank” denotes a tank built on
foundations fixed to the soil, whether it be
terrestrial soil, the shore or a sub-sea soil. The tank
may be constructed above the soil level or be partially

or completely embedded.

With reference to Figure 3, the bottom wall of the tank

has successively, from the inside of the tank towards

the bearing structure 1:

- a primary leaktight barrier 7, made of corrugated
metal sheet,

- a primary insulating barrier 2, comprising a
plywood panel 8 and a foam layer 9,

- a secondary leaktight barrier 6, made of triplex,
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In the remainder of the description, “insulating
block 14” refers to an element of the secondary
leaktight barrier which may comprise, according to the
technique used, either a foam layer and a plywood panel
(case of Figures 1 and 3) or a caisson filled with

insulating material (case not shown). In both cases,



In the prior enbodi nents, the beads of mastic are
rectilinear and spaced regularly apart by a |l ength
whi ch varies according to the location where the
correspondi ng second insulating block wll be placed
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In the prior embodiments, the beads of mastic are
rectilinear and spaced regularly apart by a length
which wvaries according to the location where the
corresponding second insulating block will be placed in
the tank, in other words according to the pressure to
which it will be subjected. In the case of the tank
bottom walls (floor and lower parts of the side walls),
it is necessary to bring the beads of mastic closer

together to prevent the wood from rupturing between two
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same direction as the grain of the outer ply of
the plywood (cf. Fig. 4), this frequently being
the case in practice. This is because the vyards
where ships for transporting 1liquefied gas are
built are required to manipulate the insulating
blocks equipped with their beads of mastic, in
particular to turn them over so as to reposition
the lower face to the bottom after the operation
of depositing the mastic. This manoeuvre proceeds
more reliably if the beads of mastic remain in the
same plane during this rotation, in other words if
they are placed in the direction of the smallest
dimension of the lower face. This orientation is
precisely, owing to the construction of the
plywood, the direction of the grain of the outer
ply:

- in tension the wood of a plywood panel may

delaminate, with part of the wood of the outer ply



del am nati on bei ng nore unfavourable than with
rectilinear beads. Overall, the use of sinusoida
beads having a ratio L/a equal _to 8 allows a saving of
18% i n the anmount of mastic necessary by conparison
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period L is 372 mm and the amplitude a is 46.5 mm. The
length of such a sinusoid, which is characterized by a
ratio L/a equal to 8, is greater by 14% than that of

the corresponding straight line segment of length L.

The resistance of the panels to inter-bead flexural
rupture and to delamination was evaluated and compared
with that of panels equipped with rectilinear beads
spaced 100 or 140 mm apart. The same flexural rupture
pressure is found with these sinusoidal beads only with
a spacing between them that is greater by 35% than that

observed with rectilinear beads.

Likewise, the delamination resistance tests showed
that, with such a sinusoidal shape (ratio L/a equal to
8), the delamination resistance 1is increased by 48%
with respect to straight beads which are themselves
also placed parallel to the grain of the plywood. This
means that a reduction by 35% in the length of mastic
deposited on the panel of a second insulating block is

possible, without the effect achieved in terms of



agai nst the bearing structure of the tank (1), and c)
the pressing thereof against the said bearing
structure until polynerizatign of the said nastic,
characterized in that at FedSt two of the said beads

(3). are arranged al ong wavy parallel Li be nt
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Tt is obvious that other sinusoids may be selected,
with ratios L/a other than 8, or else any alternating
periodic shapes (chevrons, squares, etc.). The amount
of mastic necessary will be greater or lesser depending
on the shape of these wavy lines. However, the spacing
between the lines should be adapted so that sufficient
flexural rupture resistance can be maintained with the

wavy shape adopted.



into a bearing structure (1), conprising a thermally

-12- insulating barrier conprising a plurality of

i nsul ating bl ocks (14), eachjjnsulating block

conprising a plywod panel and containing or carrying
thermal 'y insul ating materd¢@dsmd he said i nsul ating

bl ocks (14) being fastened directly against the

bearing structure (1) by nmeans of beads (3) of mastic
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ag§g£géf9yto insulating material, the said method

comprising

a) the application of beads (3) of mastic to the
panel of the said insulating blocks (14) or to the
bearing structure along mutually parallel lines,

b) the positioning of the said insulating blocks (14)
against the bearing structure of the tank (1), and

c) the pressing thereof against the said bearing
structure until polymerization of the said mastic,

characterized in that at least two of the said beads

(3) are arranged along wavy parallel lines between the

panel of at least one of the said insulating blocks

(14) and the bearing structure.

2. Adhesive bonding method according to Claim 1, in
which the distance between two consecutive wavy lines

is greater than or equal to 100 mm.

3. Adhesive bonding method according to either of the
preceding <claims, in which the wavy 1lines are

sinusoids.

4. Adhesive bonding method according to Claim 3, in
which the sinusoid has a ratio substantially equal to 8

between its period and its amplitude.

5. Sealed, thermally insulated terrestrial tank built

into a bearing structure (1), comprising a thermally



Caim?7,in which the sinusoid has a ratio
substantially equal to 8 between its period and its
anpl i t ude. ~12-

insulating barrier comprising a plurality of insulating
blocks (14), each insulating block comprising a plywood
panel and containing or carrying thermally insulating
material, the said insulating Dblocks (14) Dbeing
fastened directly against the bearing structure (1) by
means of beads (3) of mastic positioned on the panels
of the said insulating blocks along mutually parallel
lines,

characterized in that at least two of the said beads
(3) on the panel of at least one of the said insulating

blocks (14) are arranged along wavy parallel lines.

6. Sealed, thermally insulating tank according to
Claim 5, in which the distance between two consecutive

wavy parallel lines is greater than or equal to 100 mm.

7. Sealed, thermally insulating tank according to
either of Claims 5 and 6, in which the wavy lines are

sinusoids.

8. Sealed, thermally insulating tank according to
Claim 7, in which the sinusoid has a ratio
substantially equal to 8 between its period and its

amplitude.



