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(57)  The parking lot is of the demountable and re-
mountable modular type for motor vehicles, is composed
of at least one upper storey in addition to the ground floor
and comprises, in addition to one or more access ramps
to the upper storeys, a determined number of modular
structural units (10; 10NL, 10L) and adequate bracing
elements (43, 44). Each modular structural unit (10;
10NL, 10L) comprises: a square or rectangular deck in-
cluding steel beams (12, 14, 14L) which carry a single
floor slab (16) or several side by side floor slabs (16A,
16B, 16L), the floor slab (16) or floor slabs (16A, 16B,

Demountable modular parking lot with at least one storey in addition to the ground floor

16L) being formed using sheet steel; four junction ele-
ments (30), also of steel, on which the deck rests at its
four corners; four steel vertical support elements (18) at
the top of which a junction element (30) is provided; and
four steel bases (36), each base (36) comprising a base-
plate (38) from which a tubular collar (40) extends coax-
ially upwards to receive fairly loosely the lower end of the
relative vertical support element (18). The deck compris-
es only two steel edge beams (12) parallel to each other.
Each vertical support element (18) is formed in one piece
of fixed length, the lower end of which is directly insertable
loosely into the tubular collar (40) of the relative base (36).
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Description

[0001] The presentinvention relates to a demountable
and remountable modular parking lot for motor vehicles,
composed of at least one upper storey in addition to the
ground floor.

[0002] Various types of structures for modular parking
lots are known to the expert of the art, which enable the
number of vehicles parkable on a determined area to be
doubled. Many of these structures are of fixed type, either
of steel or of reinforced concrete, however more recently
some have been of demountable and remountable con-
struction.

[0003] EP 0 364 414 B1 describes a structure of this
latter type, suitable for constructing temporary parking
lots consisting of a first transit and parking floor, acces-
sible by one or more ramps, and a ground floor (covered
by the first floor) also usable for transit and parking. The
relative structure is obtained by assembling a determined
number (depending on parking requirements) of modular
structural units, each of which comprises: a square or
rectangular floor slab constructed of ribbed sheet steel,
completed upperly by a filling and finishing material to
provide a walking path; four steel beams, one for each
edge of the floor slab; four steel junction elements at the
corners of the floor slab; four vertical steel support ele-
ments below each of the junction elements; and four steel
bases below each vertical support element.

[0004] Structure bracing rods are also provided, the
ends of which are connected to said junction elements
and bases.

[0005] The vertical supportelements are subjected on-
ly to axial load for the reasons given hereinafter. Means
are also provided to adjust the length of the vertical sup-
port elements. The bases each comprise a baseplate
from which there upwardly extends a coaxial cylindrical
collar rigidly fixed to the baseplate. A first hinge element,
in the form of a spherical cap, rests on the baseplate
within the cylindrical collar, with its convex side facing
upwards. The vertical support element comprises an ex-
ternally threaded lower cylindrical pin of diameter less
than the inner diameter of said cylindrical collar, in order
to be inserted fairly loosely into this latter. At its lower
end the threaded cylindrical pin presents a second hinge
element of spherical cup shape, complementary to said
first hinge element, the concave side of the second hinge
element facing downwards. An internally threaded
sleeve is screwed onto the cylindrical pin and can be
inserted into and locked in the lower end of the upper
part of the vertical support element, which is in the form
of a tubular element.

[0006] A true hinge therefore exists at the lower end
of each vertical support element, so that this latter is sub-
jected in practice only to axial load. It should however be
noted that the cross-section through the vertical support
elements cannot have less than determined dimensions
and thicknesses, both for constructional reasons and to
prevent any instability phenomena appearing locally and
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throughout the entire vertical support element. Hence the
benefit of vertical support elements subjected only to ax-
ial load is not in the end substantial, especially consid-
ering that the work required to form a vertical support
element of the aforedescribed type is decidedly demand-
ing and costly.

[0007] The junction element of the modular structural
unit represented in the figures of EP 0 364 414 B1 com-
prises: a first tubular part insertable coaxially a certain
distance into the free upper end of the upper tubular part
of the relative vertical support element, and externally
presenting angularly equidistant plates for connection to
said bracing rods; a horizontal plate for supporting said
edge beams fixed to the outer end of the first tubular part;
and a second tubular part above the first tubular part and
in one piece and coaxial therewith. The second tubular
part presents four vertical plates for connection to said
edge beams, these plates being angularly equidistant
and slightly offset from the axial vertical plane through
the relative edge beam, this plane also passing through
the axis of the relative vertical support element.

[0008] EP 1165909 B1 describes a deck for demount-
able modular parking lots of the type described in EP 0
364 414 BA1. Specifically, the deck of the modular struc-
tural unit comprises a floor slab, which is provided with
rain water collection and disposal channels and is formed
of panels of ribbed sheet steel cooperating with an over-
lying casting of suitably reinforced concrete.

[0009] Demountable modular parking lots in accord-
ance with the teachings of EP 1 165 909 B1 and EP 0
364 414 B1 effectively exist. However, in addition to the
four perimetral steel beams provided in EP 0 364 414
B1, they also always comprise a secondary steel beam
which rests between the centres of two parallel edge
beams (so that in this version, the structural unit uses
five beams). This enables the floor slab span to be sig-
nificantly reduced.

[0010] From the aforegoing it is evident that the afore-
described modular structural unit is fairly complicated, in
that some of its structural elements (in particularly the
vertical support elements and the bases) are more similar
to pieces of machinery than to the structural steelwork
for a parking lot, with the constructional difficulties and
costs that this involves.

[0011] An object of the present invention is therefore
to provide a demountable modular parking lot, obtained
by assembling modular structural units which are decid-
edly more simple than that of EP 0 364 414 B1.

[0012] Another object is to provide a demountable
modular parking lot which can have more than one upper
storey, each storey being formed with the same type of
modular structural unit.

[0013] These objects are attained by the demountable
modular parking lot of the present invention, comprising
in addition to one or more access ramps, a determined
number of modular structural units and adequate bracing
elements, each modular structural unit comprising: a
square or rectangular deck including steel beams which
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carry a single floor slab or several side by side floor slabs,
the floor slab or floor slabs being formed using sheet
steel; four junction elements, also of steel, on which the
deck rests at its four corners; four steel vertical support
elements, at the top of which a junction element is pro-
vided; and four steel bases, each base comprising a
baseplate from which a tubular collar extends coaxially
upwards to receive fairly loosely the lower end of the
relative vertical support element;

characterised in that:

the deck comprises only two steel edge beams par-
allel to each other;

each vertical support element is formed in one piece
of fixed length, the lower end of which is directly in-
sertable loosely into the tubular collar of the relative
base.

[0014] Aswillbeimmediately apparent, the fact of hav-
ing essentially eliminated said base hinge composed of
mating spherical caps and of no longer having a vertical
support element formed from two different parts (the low-
er threaded pin and the upper tubular element joined to-
gether by a screw and lead nut coupling), but instead in
one piece of fixed length, considerably simplifies the
structure, its construction and its assembly, to finally ob-
tain a significant cost saving. It should however be noted
that the expression "one piece of fixed length" does not
mean that the vertical support element cannot, in turn,
be composed of several elements fixed rigidly together
(it can for example be a lattice or cross-stiffened upright).
[0015] The fact that the vertical support elements are
in one piece of fixed length does not mean that it is not
possible to vary within certain limits the distance between
the base and the overlying deck, this being achieved ex-
tremely simply by inserting a spacer element into the tu-
bular collar of the relative base, this spacer element di-
rectly supporting the lower end of the vertical support
element inserted into the tube piece, this latter evidently
having to be of adequate height.

[0016] Preferably each junction element comprises a
first plate, which fixed similarly to a capital to the top of
the vertical support element, the first plate carrying by
means of threaded bars and relative nuts and locking
nuts an overlying second plate, parallel to and spaced
from the first, one end of the relative edge beam resting
on and being removably fixed to the second plate.
[0017] For the same reasons (as already stated) for
which in existing demountable modular parking lots in
accordance with EP 0 364 414 B1 the modular structural
unit always comprises an intermediate secondary beam
in addition to the four edge beams (making a total of five
beams), the structural units of the parking lot of the
presentinvention can also comprise an intermediate sec-
ondary beam or even two parallel intermediate second-
ary beams (making a total of three and four beams re-
spectively, a number in any event less than five). In the
particular case of two parallel secondary beams carried
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by the edge beams, these conveniently divide the deck
of a modular structural unit into three bays with the central
bay being double the span of the two side bays. In this
case it can be convenient to provide floor slabs which
are all equal (to be known as typical floor slabs) and have
a span equal to the distance between two secondary
beams, with the central floor slab resting on the two sec-
ondary beams and the lateral floor slabs resting at one
end on one of the two secondary beams of the modular
structural unit concerned and the other end on the nearer
secondary beam of the adjacent modular structural unit.
As will be apparent, such an arrangement can be used
for the "non-lateral" structural units of the parking lot ac-
cording to the invention, given that the modular structural
units forming two parallel sides of the parking lot (known
hereinafter as "lateral" structural units) require an addi-
tional secondary beam (the lateral structural units hence
have five beams) disposed on the outer edge of the rel-
ative deck area, a relative floor slab with a span one half
the span of the typical floor slab also having to be pro-
vided. It is apparent that the "non-lateral" structural units
are normally of a considerably greater number than the
"lateral" floor slabs, so that this arrangement is in any
event convenient.

[0018] It should also be noted that the demountable
modular parking lot of the present invention can if re-
quired have two, three or more upper storeys. To achieve
this result, it is sufficient to simply superpose a number
of parking lots having one upper storey, provided that the
vertical support elements of each storey are dimensioned
for the predicted loads deriving from the overlying sto-
reys. In particular, if junction elements of the aforede-
scribed type are used, threaded bars need simply to be
provided having a length sufficient to also secure the
base of the overlying storey.

[0019] The invention will be more apparent from the
following description of a demountable modular parking
lot of the invention given by way of example. In this de-
scription reference is made to the accompanying draw-
ings, in which:

Figure 1 is a perspective view from below showing
a modular structural unit, the deck of which compris-
es a single floor slab resting directly on the two edge
beams;

Figure 2 is a perspective view thereof from above;
Figure 3 is a perspective view from below showing
a variant of the structural unit of Figures 1 and 2, of
the "non-lateral" type (in the aforesaid sense);
Figure 4 is a perspective view thereof from below;
Figure 5 is a reduced perspective view from above
showing a "lateral" modular structural unit usable
with that of Figures 2 and 3;

Figure 6 is an elevation of a typical base suitable for
the modular structural units both of Figures 1 and 2
and of Figures 3, 4 and 5;

Figure 7 is a plan view thereof from above;

Figure 8 is a perspective view thereof;
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Figure 9 shows the base of Figure 7 to which ameans
for protection against impacts has been added;
Figure 10 is a perspective view thereof;

Figure 11 is a front elevation of a vertical support
element for the modular structural units;

Figure 12 is a side elevation thereof;

Figure 13 is a plan view thereof from below;

Figure 14 is a vertical section showing a detail of a
modular parking lot of the invention, the section be-
ing taken atanintermediate vertical support element,
perpendicular to one of the two edge beams;
Figure 15 is a vertical section showing another detail
ofthe same parking lot, the section being taken trans-
versely to a secondary beam;

Figure 16 is a vertical section showing a further detail
of the same parking lot, the section being taken per-
pendicular to the more outer edge beam of a "lateral"
modular structural unit, at an intermediate point of
said beam.

[0020] As can be seen from Figures 1 and 2, the mod-
ular structural unit shown therein, indicated overall by 10,
comprises a deck consisting essentially of a floor slab 16
and two parallel steel edge beams 12, which in this spe-
cific case are of | cross-section (their cross-section can
however be of different shape). The floor slab 16 is
formed in this specific case from ribbed sheet steel, co-
operating with an overlying reinforced concrete casting
(not shown in the figures for simplicity). The sheet steel
could however be non-ribbed (i.e. smooth), and not be
provided with a cooperating layer, in the sense that it
could have merely an upper covering or hood, not coop-
erating with a sheet steel, to form the treading/transit sur-
face (hence without using cooperating reinforced con-
crete).

[0021] In the variant shown in Figures 3, 4 and 5, the
modular structural unit 10NL and 10L has adeck provided
with two additional secondary steel beams 14, of | cross-
section. These latter are spaced apart by adistance equal
to one half their distance from the adjacent vertical sup-
port elements indicated by 18. Two typical floor slabs
(identical, of span L), indicated overall by the reference
numerals 16A and 16B, rest on the secondary beams
14. The typical floor slabs 16A and 16B can be of the
various types described above with reference to the floor
slab 16 of Figures 1 and 2, and in particular can comprise
a ribbed steel sheet cooperating with an overlying rein-
forced concrete casting.

[0022] It should be noted that the floor slab 16B rests
at one end on one of the two secondary beams 14 of the
structural unit 10NL, while its other end rests on the near-
er secondary beam of an adjacent modular unit (having
two vertical support elements in common with the first).
As stated, the modular structural unit 10NL of Figures 3
and 4 is of "non-lateral" type, normally used to form most
of the parking lot, whereas the structural units which form
two of the parallel edges of this latter (i.e. the "lateral"
structural units, of which one is shown in Figure 5 and
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indicated by 10N) differ from the unit 10NL merely by the
fact that in addition to the typical floor slabs 16A and 16B
they must also comprise a third lateral floor slab 16L,
formed in practice as these latter but with one half the
span. A third secondary edge beam 14L must also be
provided in the modular structural units to support the
outer edge of the floor slab 16L.

[0023] From Figures 1, 2, 3, 4, 5, 14 and 16, it can be
seen that the two edge beams 12 rest on those which
have previously been called second steel plates, indicat-
ed in said figures by 20, supported via threaded bars 22
and relative nuts 24 and locking nuts 26 by those which
have been previously called first steel plates, welded to
the top of the vertical support elements 18 (in this specific
case consisting of two tubular columns having a cross-
section which is square, or in other embodiments, rec-
tangular or H-shaped) and which are indicated by 28 in
said figures. The unit formed by the first steel plates 28,
second steel plates 20 and threaded bars 22 with the
relative nuts 24 and locking nuts 26 is that which has
been previously called the junction element, and is indi-
cated overall by 30. As can be seen from Figures 11-14,
the first plate 28 is stiffened by lower angle plates 32
welded to it and to the tubular column 18, in this specific
case of square cross-section. As the plates 20 and 28 of
the junction elements 30 present a central circular hole
(indicated by 37 and 35 respectively), a relative downpipe
34 (Figures 14 and 16) can be conveniently passed
through the tubular columns 18, to then emerge from the
column 18 at a suitable height as not to interfere with the
base 36 andrelative accessories (described hereinafter).
The base 36 is best seen in Figures 6-8 and comprises
a baseplate 38 on which a collar 40 is centrally welded,
formed from a piece of square tube, which enables the
lower end of the relative vertical support element 18 to
be received fairly slackly (Figure 14), such that said lower
end rests simply and directly on the baseplate 38. Angle
plates 42 welded to the baseplate 38 and to the collar 40
make the assembly rigid. Suitable holes can be provided
in the angle plates 42 and 32 for connecting bracing el-
ements to them, in particular the rods 44 of Figures 1-4.
The baseplate 38 presents four through holes 48 for fixing
to the ground by anchoring bolts. In the case of a parking
lot with more than one upper storey, the holes 48 can be
used to anchor the base 36 of one storey to the underlying
storey, by using the threaded bars 22 of the underlying
junction element 30.

[0024] By loosely inserting the lower end of a column
18 directly into the collar 40, there is no need to provide
a perfectly horizontal support surface for the baseplate
38. In this respect, even an inclination (obviously not ex-
cessive) of said support surface still enables the columns
18 to be maintained vertical (by virtue of the said loose
engagement). The fact that this situation may lead to only
partial and eccentric support of the lower end of the col-
umn 18 on the baseplate 38 does not cause problems,
seeing that (as already stated) the columns 18 are ap-
propriately dimensioned for combined compressive and
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bending stress.

[0025] As can be seen from Figures 6-8, the base 36
is provided with an annular element 46 lying in a plane
parallel to the baseplate 38 and welded to the angle
plates 42, and against which a vehicle’s wheels collide
before they laterally strike the column 18. This can hap-
pen during parking, hence the annular element 46 serves
to prevent impact against the columns 18. As can be
seen from Figures 9 and 10, the base 36 can be provided
with a protection means 50 for the columns 18 which,
notwithstanding the presence of the annular element 46,
may be struck (for example frontwards or rearwards) by
vehicles. The protection means 50 has a roughly C
shaped cross-section (Figure 9), to substantially sur-
round one half of the perimeter of the bottom of a column
18, and is fixable to the base 36 by a single bolt, being
provided with two parallel lugs 52 which, when the pro-
tection means 50 is in position, lie straddling one of the
angle plates 42. The advantage of this arrangement is
that if the danger of impact exists on only one side (as in
the case of the edge columns), the protection means 50
is provided only on the side concerned (as in Figures 9
and 10), whereas if the column 18 can be struck on both
sides these sides are protected by two equal protection
means disposed symmetrically. It will be noted that the
base shown in Figures 9 and 10 is otherwise identical to
that of Figures 6-8.

[0026] As already stated, the height of the column 18
can be varied, within certain limits, by simply interposing
a spacer element (not shown for simplicity) between the
baseplate 38 and the lower end of a relative column 18,
so that by providing a spacer element of suitable thick-
ness the distance between the base 36 and the second
plate 20 can be varied (within determined limits). It should
also be noted that this distance can be more finely ad-
justed by the threaded bars 22 and relative nuts 24 and
locking nuts 26 of the junction elements 30. The columns
18 can have cross-sections other than square (for exam-
ple rectangular, polygonal or H shape).

[0027] It should also be noted that the last storey (if
there is only one upper storey, this will be the last) of the
parking lot of the present invention can be covered by
conventional covering (for example a simple roof), which
would be lighter than the floor of the parking lot as it has
only to support weather-induced loads. However there
is nothing to prevent the covering from being obtained
by utilizing an additional floor obtained by using the mod-
ular structural units of the parking lot of the present in-
vention.

[0028] Figures 14 and 15 show how the floor slabs 16A
and 16B are formed in this specific case with ribbed sheet
steel completed with an upper reinforced concrete cast-
ing to obtain a treading/transit/drivable floor. If there is
no overlying roof, the relative deck is provided with sec-
ondary channels 54 (Figures 4 and 5) between the floor
slabs 16A and 16B, exactly above the secondary beams
14, for removing rain water, their two ends discharging
into main channels located above the edge beams 12.
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Specifically, Figure 14 shows in cross-section a main
channel 56 if the floor slabs 16 lie on both its sides, where-
as Figure 16 shows a main channel 56L if the relative
main beam 12 is the most outer edge beam. The chan-
nels are closed upperly by conventional grilles 62.
[0029] The same figure shows how a parapet 65 sim-
ilar to that of which a portion is shown in Figures 1-5 can
be fixed to the edge beam 12.

[0030] Figure 15, in addition to showing how the joint
can be made between a secondary beam 14 and a main
beam 12, also shows how an expansion joint can be ob-
tained between two floor slabs 16A and 16B in the posi-
tion in which otherwise there would be a secondary chan-
nel 54, the joint gap being filled lowerly with a polystyrene
layer 58 and upperly with an impermeable material 60.

Claims

1. A demountable and remountable modular parking
lot for motor vehicles, composed of atleast one upper
storey in addition to the ground floor and comprising,
in addition to one or more access ramps to the upper
storeys, a determined number of modular structural
units (10; 10NL, 10L) and adequate bracing ele-
ments (43, 44), each modular structural unit (10;
10NL, 10L) comprising: a square or rectangular deck
including steel beams (12, 14, 14L) which carry a
single floor slab (16) or several side by side floor
slabs (16A, 16B, 16L), the floor slab (16) or floor
slabs (16A, 16B, 16L) being formed using sheet
steel; four junction elements (30), also of steel, on
which the deck rests at its four corners; four steel
vertical support elements (18) at the top of which a
junction element (30) is provided; and four steel bas-
es (36), each base (36) comprising a baseplate (38)
from which a tubular collar (40) extends coaxially
upwards to receive fairly loosely the lower end of the
relative vertical support element (18);
characterised in that:

the deck comprises only two steel edge beams
(12) parallel to each other; each vertical support
element (18) is formed in one piece of fixed
length, the lower end of which is directly insert-
able loosely into the tubular collar (40) of the
relative base (36).

2. A demountable modular parking lot as claimed in
claim 1, wherein a spacer element is insertable into
the interior of the tubular collar (40) to vary the dis-
tance between the base (36) and the junction ele-
ment (30).

3. A demountable modular parking lot as claimed in
claim 1, wherein the vertical support elements (18)
are obtained from tubular profile bars.
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A demountable modular parking lot as claimed in
claim 3, wherein the tubular profile bars from which
the vertical support elements are obtained are of
square, rectangular or H cross-section.

A demountable modular parking lot as claimed in
claim 1, wherein each junction element (30) com-
prises a first fixed plate (28) similar to a capital at the
top of the vertical support element (18), the first plate
(28) carrying by means of threaded bars (22) and
relative nuts (24) and locking nuts (26) an overlying
second plate (20), parallel to and spaced from the
first (28), one end of the relative edge beam (12)
resting on and being removably fixed to the second
plate.

A demountable modular parking lot as claimed in
claim 1, wherein one or two intermediate secondary
beams (14) are provided in each modular structural
unit (10; 10NL, 10L).

A demountable modular parking lot as claimed in
claim 6, wherein the intermediate secondary beams
(14) are two in number and divide the deck of a mod-
ular structural unit (10: 10NL, 10L) into three bays
with the span (L) of the central bay (16A) being dou-
ble the span (L/2) of the two side bays.

A demountable modular parking lot as claimed in
claim 1, wherein the sheet steel of the floor slabs
(16; 16A, 16B, 16C) is ribbed.

A demountable modular parking lot as claimed in
claim 1, wherein the floor slabs (16; 16A, 16B, 16C)
are of mixed type, the sheet steel cooperating with
an overlying layer of reinforced concrete.

A demountable modular parking lot as claimed in
claim 1, wherein the sheet steel of the floor slabs
(16; 16A, 16B, 16C) is covered upperly with at least
one layer of treadable/transit material which does
not statically cooperate with the sheet steel.

A demountable modular parking lot as claimed in
claim 7, wherein all those structural units (10NL)
which do not form two of the parallel sides of the
parking lot, the floor slabs (16A, 16B) are all identical
and have a span (L) equal to the distance between
the axes of two intermediate secondary beams (14).

A demountable modular parking lot as claimed in
claim 1, wherein a third secondary edge beam (14L)
is provided in all those modular structural units (10L)
which form two of the parallel sides of the parking
lot, the most outer floor slab (16L) resting on this
later beam (14L) and on the adjacent secondary
beam (14).
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13.

14.

15.

16.

17.

18.

10

A demountable modular parking lot as claimed in
claim 1, wherein the bases (36) present stiffening
ribs (42) to which an annular element (46) is fixed
lying in a plane parallel to the baseplate (38), and
against which (46) the wheels of vehicles strike be-
fore these latter strike laterally against the vertical
support element (18).

A demountable modular parking lot as claimed in
claim 1, wherein an element (50) can be applied to
the bases (36) to give protection against collisions
with at least part of the perimeter of the lower part
of the relative vertical support element (18).

A demountable modular parking lot as claimed in
claims 2 and 12, wherein the protection element (50)
is of roughly C-shaped cross-section and substan-
tially surrounds one half of the perimeter of the lower
part of a vertical support element (18).

A demountable modular parking lot as claimed in
claim 1, wherein the last storey of the parking lot is
covered by a conventional covering.

A demountable modular parking lot as claimed in
claim 1, wherein if no covering is provided for the
last storey of the parking lot, this latter presents rain
water removal channels disposed between the indi-
vidual floor slabs (16; 16A, 16B, 16L) and discharg-
ing into relative downpipes (34).

A demountable modular parking lot as claimed in
claims 2, 3, 5 and 15, wherein the downpipes (34)
are located within the tubular vertical support ele-
ments (18), the first plate (28) and the second plate
(20) of the junction element (30) presenting a central
hole (37, 35) for passage of the downpipe (34).
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