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(54) Leakage containment system for an underground tank, and assemblying method therfor

(57)  An assembling method of a leakage contain-
ment system for an underground tank and related sys-
tem, the latter comprising a containment structure (4) of
said tank (2) apt to be located in a ground break (1), a

tank support base (7) internally located in said contain-
ment structure (4), and a tank (2) apt to be fixedly ar-
ranged on said base (7), the system being characterised
in that said containment structure (4) is made in a gas-
and liquidproof imputrescible flexible material.
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Description

[0001] The presentinvention relates to a system and
to a method apt to prevent the seeping of possible leak-
age in the ground surrounding an underground tank
and, more specifically, to a system and to a method for
the containment of possible leakage from an under-
ground tank of gas or the like.

[0002] The use of underground tanks containing gas
or the like is already widely known to the art. This use
is dedicated, e.g., to tanks stocking liquid or gaseous
fuel, e.g., LPG destined to domestic-type consumption,
typically located underground somewhere near the us-
er.

[0003] For LPG tanks having a <5 m3 capacity, the
existing norms provide that the same may be laid un-
derground inside of a containment box made in rein-
forced concrete, mainly aimed in case of leakage at cir-
cumscribing the pollution to the sole ground contained
inside of the box, thus preserving the surrounding
ground.

[0004] Such containment boxes may be formed on
site or prefab. The use of this solution entails several
practical and economical disadvantages.

[0005] A first disadvantage is entailed in the need to
implement a box in reinforced concrete which may be
formed on site or prefab. In the first case, a formbox
structure for the forming of the concrete has to be pro-
vided, with the entailed complication due to the concrete
casting. On the other hand, in the second case the
former has to be hauled from the manufacturing to the
laying site, with the apparent problems related to the di-
mensions and weights thereof.

[0006] A second disadvantage is entailed in the fact
that the concrete structure thus obtained should anyway
be surface-treated with waterproofing paints so as to
render the former suitable.

[0007] Hence, the object of the present invention is to
overcome the abovementioned disadvantages of the
state of the art providing a leakage containment system
for an underground tank of simple and reliable imple-
mentation and providing an utmostly easy installation
thereof, thus reducing the production and installation
costs.

[0008] According to the present invention a leakage
containment system for an underground tank is provid-
ed comprising a containment structure apt to be located
in a ground break, a tank support base internally located
in said containment structure, and a tank apt to be fix-
edly arranged on said base, the system being charac-
terised in that said containment structure is made in a
flexible material.

[0009] The present invention further provides an as-
sembling method of the leakage containment system
characterised in that it comprises the following steps:

- making a ground break of a substantially parallele-
piped shape and of dimensions substantially larger
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with respect of the overall ones of said tank;

- laying a first layer of sandy material or the like onto
the bottom wall of said break;

- positioning a structure made in a flexible material
inside of the break so as to cover every wall of the
latter, and so as to have a portion of the former out-
cropping from the latter;

- ground-securing said outcropping structure portion
with securing means and at the corner areas of said
break;

- laying a second layer of sandy material at the bot-
tom portion of said structure;

- arranging a support base of said tank on said sec-
ond layer;

- positioning and securing said tank on said base;
and

filling up the break with earthy material or the like.
[0010] A detailed description of a preferred embodi-
ment present invention, given by way of example and
without limiting purposes, will hereinafter be provided
making reference to the single drawing annexed in Fig.
1, in which the system of the present invention is sec-
tionally and partially depicted.
[0011] According to the present invention, it is provid-
ed that a ground break 1 apt to contain a tank 2 be made,
wherein the latter is first positioned and then under-
ground. The system provides that the break be prefer-
ably made in a parallelepiped shape.
[0012] Subsequently to the break, a sandy material
layer 3 apt to level possible surface unevennesses of
the bottom wall of the former is laid. Then, a case 4 in
a gas- and liquid-proof (impermeable), imputrescible
and flexible material, like, e.g., high-density polyethyl-
ene, is laid. Said case 4 is of dimensions and shape apt
to cover every wall of the break up to the outcropping of
a portion of the case 4 at the perimetral edge area of the
break 1.
[0013] It has to be pointed out that the case 4 may
alternatively be implemented in any one material (natu-
ral or synthetic) provided the gas- and liquid-proofing,
as well as the imputrescibility characteristics be main-
tained. E.g., polyethylene, polypropylene, PVC and the
like may be used.
[0014] Furthermore, at the top corners of the break 1
it is provided that the outcropping portion of case 4 be
ground-secured with pegs 5 or with likewise securing
means, removably located in the ground surrounding
the break 1.
[0015] In this condition, first a second layer of sandy
material 6 is laid, then a reinforced-concrete slab 7 apt
to provide the support base for the tank 2 inside of the
break 1 is arranged. It has to be pointed out that the
layer 6 creates a laying bed and an interspace layer be-
tween the case 4 and the slab 7, thereby avoiding inju-
ries to the case 4 due to a possible contact between the
latter and the slab 7.
[0016] Subsequently, the tank 2 is positioned onto the
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slab 7 in the known manner. Then, the break 1 with the
tank 2 positioned therein may be filled up as usual, i.e.,
with riddled earth, up to a set height so as to under-
ground the anodes, and then filling up the remaining
space with sand, like, e.g., inert river or pit sand or the
like until covering up the whole system, including the
portion of the case 4 outcropping from the break 1 and
secured by the pegs 5.

[0017] It has to be pointed out here that the system of
the present invention is also apt to provide the cathodic
protection of the tank 2 in compliance to the existing
norms. More precisely, it may be provided that in the
underground of the break one or more sacrificial anode
8 and related reference anode 9 be positioned, as it is
already known in the state of the art. Furthermore, the
system of the present invention is suitable to the assem-
bling of a control well 10 of the tank 2 containing the
controlling and monitoring means thereof and usually
provided at the top portion of the tank 2 outcropping from
the break 1, as it is already known in the state of the art.
[0018] The system of the present invention has a first
advantage in that it provides a leakage containment sys-
tem for an underground tank having an utmostly simple,
and concomitantly extremely effective, installation.
[0019] A second advantage of the system of the
present invention is provided by the fact that, due to the
utmost easiness of implementation and hauling exhibit-
ed by the case 4 it overcomes all the problems related
to the containment boxes in concrete or polyethylene
shell-vaults, and to the containment systems of the state
of the art.

[0020] A third advantage of the system of the present
invention is provided by the extremely low cost of the
case 4 with respect to the containment systems of the
state of the art.

Claims

1. Aleakage containment system for an underground
tank (2) comprising:

a containment structure (4) of said tank (2) apt
to be located in a ground break;

atank support base (7) internally located in said
containment structure (4), and

a tank (2) apt to be fixedly arranged on said
base (7), the system being characterised in
that said containment structure (4) is made in
flexible material.

2. The leakage containment system for an under-
ground tank according to the preceding claim,
wherein said flexible material is a gas- and liquid-
proof imputrescible plastics material.

3. The leakage containment system for an under-
ground tank according to the preceding claim,
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wherein said imputrescible plastics material is se-
lected in the group:

polyethylene;
high-density polyethylene;
polypropylene; and

PVC, or the like.

The leakage containment system for an under-
ground tank according to any one of the preceding
claims, further comprising a cathodic protection
system with a sacrificial anode (8) and a reference
anode (9) internally to said structure (4).

The leakage containment system for an under-
ground tank according to any one of the preceding
claims, further comprising means (5) for securing
said structure (4) onto the surrounding ground.

An assembling method of the containment system
according to the preceding claims, characterised
in that it comprises the following steps:

- implementing a ground break (1) of a substan-
tially parallelepiped shape and of dimensions
substantially larger with respect of the overall
ones of said tank (2);

- laying a first layer (3) of sandy material or the
like onto the bottom wall of said break (1);

- positioning a structure (4) made in impermea-
ble and imputrescible flexible material inside of
the break (1), and so as to cover every wall
thereof (1) and so that a portion of said flexible
structure (4) outcrop from the break (1);

- ground-securing said outcropping portion of the
structure (4) with securing means (5) and at the
corner areas of said break (1);

- laying a second layer (6) of sandy material at
the bottom portion of said structure (4);

- arranging a support base (7) of said tank (2) on
said second layer (6);

- positioning and securing said tank (2) on said
base (7); and

- filling up the break (1) with earthy material or
the like and inert sand or the like.

The assembling method of a containment system
according to the preceding claim, characterised in
that it further comprises the steps of:

- positioning one or more sacrificial anodes (8)
each at a bottom corner area of said break (1)
inside of said structure (4); and

- positioning a reference electrode (9) in an area
equal to one half of the total depth of the break

(1).
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