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(54) LIQUID DRAINAGE SYSTEM FOR FLAT SURFACES

(57) The object of the invention is a liquid drainage
system for flat surfaces, especially roofs, terraces, baths,
car parks, designed to drain water or other liquids from
the area of the surface, a system comprising at least one
rectangular plate (1), the lower surface (4) of which is

substantially flat and the upper surface (5) is non-flat,
characterised in that at points (A1, A2, A3, ..., An; B1,
B2, B3, ..., Bn; C1, C2, C3, ..., Cn) of the upper surface
(5) at least at a part of the upper surface (5) the inclination
of the upper surface (5) is smoothly variable.
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Description

[0001] The object of the invention is a liquid drainage
system for flat surfaces, which can be used to cover a
substantially flat, confined surface that is exposed to
water, in particular rainwater, other liquids, for example
working liquids, where drainage is required.
[0002] The drainage of water or other liquids from an
essentially flat surface is an issue that must be consid-
ered in the design of houses, garages, outbuildings, car
parks, terraces, car washes, baths, etc. In all these
cases, a slope must be maintained on the covered sur-
faces to allow water or other liquid to drain into the
drainage channel. Preferably, a minimum slope should
be maintained to ensure effective drainage.
[0003] The roofs of houses, garages, workshops and
other commercial buildings can be shaped as essentially
flat and essentially horizontal, whereby it is usually ne-
cessary to ensure that the roofing is sloped to direct
rainwater or water from melted snow into drains from
where the water flows into the sewer system. The basic
requirement is that water ponding does not form. It is
usually assumed that the path of falling water or other
liquids to the drain should be as short as possible. Geo-
metrically, this condition is fulfilled by surfaces that are
sections of a cone with a circular base. With a circular
cone, both the shortest path and the same slope condi-
tions are met, but with elongated shaped surfaces, the
distance between the drain and the furthest edge point
can create problems in roofing design. For example, in
the case of an elongated rectangular shaped roof with a
drain in the centre, there may be a situation where the
maximum heights of the pitch elements at the corners of
the roofs exceed the assumed height of the attic sur-
rounding the roof. In addition, the panels used for the roof
covering can vary greatly in thickness.
[0004] Solutions are known for elongated roofs in
which the flat surfaces at the distant ends are joined to
formcorner baskets, and further into the centre of the roof
the water flows along the joining of the two flat surfaces
forming a central gutter. The flowing water is concen-
trated first in the corner baskets and then in the central
gutter. The joints of the roofing materials are also con-
centrated in these elements, which significantly in-
creases the risk of leaks.
[0005] In thestateof theart, roofingsystemsareknown
that include slabs that are flat on both sides, whereby the
lower and upper surfaces are not parallel and the neces-
sary angle is maintained between the lower and upper
surfaces to generate runoff. This may be a system invol-
ving prefabricated slabs with a prefabricated pitch, with
the slabs laid side by side on a flat surface.
[0006] Patent EP 2852717 discloses a system for cov-
ering surfaces inwhich the coveringbasin is formedasan
inverted cone with a circular base. The surface of the
basin has a circular slope, and the radial slope is directed
towards the drain and is sloped by exactly the same
amount towards the drain point from each point on the

top surface of the plate.
[0007] The problem facing roofing manufacturers is to
design a liquid drainage system that avoids large differ-
ences in roofing edge heights at bathhouse sidewalls, at
car park edgeslabs, for roofingat atticswhilemaintaining
efficient drainage of liquids or water, particularly rain-
water. There is a demand for efficient drainage of liquids
at the lowest possible cost for the roof covering.
[0008] According to the invention, a system has been
developed for drainage liquids, in which the upper sur-
faces of the plates have an incline that is continuously
variable.
[0009] The essence of the invention is a drainage
system for flat surfaces, especially roofs, terraces, baths,
car parks, designed for drainage of water or other liquids
from the area of the surface, a drainage system compris-
ing at least one rectangular plate, the lower surface of
which is substantially flat and the upper surface is non-
flat. The system is characterised in that at the points on
the upper surface at least a part of the upper surface the
inclination of the upper surface is smoothly variable.
[0010] The system is characterised by the fact that the
upper surface is shaped as a slice of the lateral surface of
an elliptical cone, and the points on the upper surface
have a slope that varies smoothly from the smallest slope
for the longer axis of the conebase to the largest slope for
the shorter axis of the cone base.
[0011] The system is characterised by the elliptical
cone being a straight cone.
[0012] The system is characterised in that the elliptical
cone is an inclined cone. Advantageously, the system
also comprises at least one plate whose upper surface is
shaped as a slice of a cylinder or the plate is in the form of
a wedge.
[0013] Advantageously, the system also includes at
least one plate whose top surface is flat.
[0014] The system is characterised by the fact that the
top surface of the plate is shaped as a slice of the side
surfaceof a pyramid, the baseofwhich is a rectanglewith
roundedcorners, and thepoints on the topsurfacehavea
slope varying from the smallest slope at the shorter side
of the pyramidbase to the largest slopeon the longer side
of the pyramid base.
[0015] The system is characterised by the fact that at
least one panel is square.
[0016] Advantageously, the system further comprises
a flat plate adapted for or in which a drain hole is made.
[0017] Advantageously, the system comprises at least
two plates adapted for making a drain hole or in which a
drain hole is made at the junction of these plates.
[0018] The system is characterised by the fact that at
least one plate has a mark made on its upper surface to
indicate the direction of drainage of water or other liquid.
[0019] The system is characterised by the fact that the
sign is in the form of an arrow or arrowhead.
[0020] The system is characterised by the fact that the
sign takes the form of a line or strip of variable width.
[0021] The system is characterised by the fact that the
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sign is located at the side of the board with the smallest
thickness.
[0022] By using the drainage system according to the
invention, less variation in the height of the roofing con-
nection at the edges of the roofing, in the case of roofing
at the parapet, can be achieved. The invention makes it
possible to design a run-off surface for surfaces of any
polygonal shape with as few drains as possible. The use
of straight and inclinedelliptical conesallowsany location
of the drains, whereby the drains can be located both at
the sides of the roofing and at the corners of the roofing.
The roof covering according to the invention is not ma-
terial-intensive, the execution of the drain at the side of
the roof or in the corner does not entail the need for thick
plates. Furthermore, when the roofing system according
to the invention is used, there is no concentration of
water, which reduces the risk of roofing leaks. The in-
vention is applicable to any substantially flat surface from
which water or other liquid has to be drained.
[0023] The proposed solution will also avoid situations
(common in current slope shaping solutions)where there
is a concentration of run-off water at the joints of water-
proofing materials forming a waterproofing barrier (roof-
ing felt, PVC foil and others, EPDM type materials and
others). All of these solutions are based on roll materials
bondedat the interfaces.Practice shows that leaks (apart
from mechanical damage) form at the point where the
individual pieces of material are joined. The concentra-
tion of joints and water in one place significantly in-
creases the risk of leakage. By avoiding this type of
situation, the proposed solution will increase the durabil-
ity of the waterproofing.
[0024] The invention is described in more detail in the
performance examples shown in the drawing, in which

Fig. 1 shows the roof covering from thestateof theart
for a rectangular roofwithonecentrally locateddrain,

Fig. 2 shows a cross-section through the roof cover-
ing of Fig. 1,

Fig. 3 shows the roof covering in thefirst exampleof a
drainage system with a centrally located drain,

Fig. 3a shows the roof covering in the second ex-
ample of a drainage system with a centrally located
drain,

Figs. 4a, 4b, 4c show cross-sections of the roofing
panels from Fig. 3,

Fig. 5 shows a cross-section through the roof cover-
ing of Fig. 3,

Fig. 5ashowsacross-section through the roof cover-
ing from Fig. 3a,

Fig. 6 shows the roof covering in the third example in

the implementation of a drainage system with a
centrally located drain,

Fig. 7 shows the roof covering in the fourth example
of execution with the drain at the long side of the
rectangular roof,

Fig. 8 shows the roof covering in the fifth example of
execution with two drains at the shorter sides of the
rectangular roof,

Fig. 9 shows the roof covering in the sixth example of
execution, where the roof covering trough is in the
form of an inclined elliptical cone,

Fig. 10 shows the roof covering in the seventh ex-
ample covering a trough in the form of a sloping
elliptical cone,

Fig. 11 shows the roof covering in theeighth example
of execution, inwhich the roof covering basin is in the
form of a pyramid with rounded edges,

Figs. 12a, 12b, 12c show cross-sections through the
roofing panels of Fig. 11,

Fig. 13 shows the roof covering in the ninth example
of execution, inwhich the roof covering basin is in the
form of a sloping pyramid, and

Fig. 14 shows a perspective view of a single plate of
the liquid drainage system.

[0025] Fig. 1 shows a roof covering 100 of rectangular
shape, known from thestateof theart, inwhichplates101
are usedwhich, when laid on the roof, form a basin 102 in
the shape of a cone with a circular base. To make the
shape of the basin visible, the levels 103 shown by
dashed lines are indicated, the levels 103 being circular
in shape. The single panel 101 of the roof covering has a
bottom surface 104 substantially flat and an upper sur-
face105which is formedasa slice of the side surfaceof a
cone with a circular base. The slope of the upper surface
105 of the plate 101, generally the surface over which
rainwater flows, is the same for all plates 101 and is
indicated in the cross-section shown in Fig. 2 as the y-
angle. InFig. 2, theT-T cross-section shows the attic 106
(the wall topping the building) and the side edge 107 of
the roofing (the edge of the roofing at the attic), the side
edge 107 being parabola-shaped. The height difference
between the lowest point H1 and the highest point H2 of
the side edge 107 of the roof covering 100 is denoted as
d.
[0026] The liquid drainage system according to the
invention makes it possible to develop a covering for
roofs, terraces, baths, car parks andanyother essentially
flat surface. Fig. 3 shows a roof covering in the first
example of implementation on a rectangular roof, in
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which square plates 1 are used, which together form a
basin 2 shaped as the side surface of an elliptical cone,
i.e. one whose base is an ellipse. The aforementioned
cone is directedwith its apex downwards (Fig. 5),and the
shape of the basin 2 having a central depression is made
visible by means of the horizontals 3 shown by dotted
lines. The base ellipse has a longer axis a essentially
parallel to the longer sideKof the roof andashorter axisb
parallel to the shorter sideM (the entire axes of the base
of the cone are not shown). The cone is a straight cone,
i.e. the axis of the cone (at the intersection of axes a and
b) is perpendicular to the base of the cone. The single
slab 1 of the roofing has a bottom surface 4 substantially
flat and an upper surface 5, which is formed as a slice of
the side surface of an elliptical cone. The slope of the
upper surface 5 of the slab 1 is smoothly variable and is
shown in the cross-sections shown in Figs. 4a, 4b, 4c,
the cross-sections being indicated in Fig. 3 and being
positioned so as to show the slope of the upper surface 5
towards the drain, i.e. they are determined by planes
passing through the drain or the area at the drain. In the
drawing, for the purpose of explaining the invention,
greater gradients are shown than are actually used.
On cross-section A-A shown in Fig. 4a, the slope of
the roof surface and, at the same time, the slope of the
upper surface5ofplate1of the roofingsystematpointA1
within the longer axis a of the base of the cone and,
therefore, of the axis aof thebasin2 is indicated by angle
α1 with respect to the horizontal plane, similarly, on
cross-section B-B at point A2 (Fig. 4b) the slope of the
upper surface 5 of plate 1 in the area between the longer
axis a and the shorter axisb is indicated by angle a2, and
on cross-section C-C at point A3 (Fig. 4c) marks with
angle α3 the inclination of the upper surface 5 of slab 1
within the shorter b axis, which is also the b axis of basin
2. For the cross-sections shown, the inclination relation-
ship can be described as α3> α2> α1, i.e. the inclination
along the longer a axis is the smallest and along the
shorterb axis the largest, while additional cross-sections
through slabs 1 can be determined by showing the in-
clination for subsequent points up to An. The inclination
of the upper surface 5 of the plate 1 is smoothly variable
around the drain 8, the plate 1 can be made generally
rectangular, the proportions of the lengths of the sides of
the plates being individually selected for the covering in
each case. The drain 8 is centrally located in the basin 2
on a flat plate 10 (Fig. 3). In the system according to the
invention, a flat plate 10 can be used in which the drain 8
will only be made during the installation of the roofing.
Arrows 11 are shown on several of the plates to indicate
the direction of drainage of water or other liquid from the
basin 2, and which facilitate the laying of the plates on a
roof or other flat surface, the arrows 11 may be replaced
by any other indicators/characters i.e. elements indicat-
ing the direction of drainage. The actual gradients are
small, making it easy to make a mistake, the arrows or
other free marks applied to the top surface of the slab
serve to verify the correct alignment of the slabs, both

during and after laying. A roofer seeing the boards
marked with drainage direction marks will easily spot a
misplaced board. Fig. 5 shows a cross-section through
the roofing from Fig. 3, the cross-section shows attic 6 at
the longer side K of the roof in cross-section R-R. At the
parapet 6, the side edge 7 of the roof covering is visible,
with the height difference of the lowest point G1 and the
highest point G2 of the side edge 7 indicated as d1.
[0027] Fig. 3a shows a roof covering made analogous
to the roof covering of Fig. 3, whereby the drain 8 is
centrally located at the junction of four adjacent plates 1.
The drain 8 can be located at the junction of two adjacent
plates 1, generally at the junction of at least two plates 1.
The plates 1 can have undercuts made, which together
form the drain 8 or undercuts can bemade in the plates 1
during assembly. Fig. 5a shows a cross-section through
the roof covering of Fig. 3a.
[0028] In the second example of implementation
shown in Fig. 6, the roofing basin 2 is formed as the side
surface of an elliptical cone, the surface of the roofing
basin2being divided into four parts2A, 2B, 2C, 2Dwhich
are sections of an elliptical cone separated by flat sur-
faces 9 which reach the drain 8. The plates of the flat top
surface 9 may be in the form of a wedge. The surface 9
may be in the form of a slice of a cylindrical surface. The
top surface 5 of the roofing plate 1 comprises at least a
section of the side surface of an elliptical cone, the slope
of the top surface 5 being smoothly variable for points
around thedrain8.The top surface5of the roofingplate1
may comprise a section of both a conical and a flat
surface. Rainwater flows down the conical surface or
down the flat (possibly cylindrical) surface.
[0029] In the third manufacturing example shown in
Fig. 7, the basin 2 is formed analogously to the previous
manufacturing example, with the drain 8 located at the
longer side K of the roof. The surface of the basin 2
comprises two parts 2A, 2B being sections of an elliptical
cone separated by a flat surface 9,
[0030] In the fourth example of execution shown inFig.
8, the roof covering is shaped to form two basins 2, 2’ one
behind the other along the longer side K of the roof. The
roof covering in this example of execution consists of two
symmetrical parts which comprise sections of elliptical
cones, the shape of the plates 1 being analogous to the
previous examples of execution and the plane of sym-
metryS running in themiddle of the roof transverse to the
longer side K. The roof covering is provided with two
drains 8, 8’ centrally located with respect to the shorter
sides M.
[0031] Fig. 9 shows the roof covering in the fifth ex-
ampleof execution, inwhich thepanels1 formabasin2 in
the shape of an elliptical cone inclined in such a way that
the apex of the cone and the drain are situated in the
corner of the roof. The shape of the basin is similarly
visualised by means of spirit levels shown with dashed
lines. The slope of the roof is smoothly variable, consid-
ering the pointsB1, B2, B3 the smallest gradient is atBI,
thegreater gradient isatB2and thegreatest gradient is at
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B3.
[0032] Fig. 10 shows a polygonal roofing with a shape
that is a combinationof two rectangles.Theplates1of the
roof covering are formed so as to form two basins 2, 2’
having the shape of sloping elliptical pyramids. By using
this shape of the basin, we have only two drains 8, 8’,
whicharesituatedononesideof the roofand thereforeon
one side of the building. Any other positioning of the
drains is possible, e.g. in corners or in a corner and at
the side of the roof.
[0033] Fig. 11 shows a roof covering of rectangular
shape, theplates1of thecovering together formabasin2
ofpyramidal shapewith roundedsideedgesand thebase
of this pyramidal shape is a rectangle with rounded
corners. The parts of the basin that are the rounded
edges of the pyramid are conical surfaces. The afore-
mentioned pyramid is oriented with its apex downwards,
centred on the roof surface, and the shape of the basin 2
is made visible by means of the horizontals 3 shown by
dashed lines. The pyramid in question is a straight pyr-
amid, where the longer side of the pyramid base is
parallel to the longer side K and the shorter side of the
pyramidbase is situatedparallel to the shorter sideM, the
drain 8 is centrally situated in the flat plate 10. In Fig. 11,
cross-sections situated to show the slope of the surface
of the basin and the example plates towards the drain are
marked. The figure shows, for clarity, higher gradients
than are used in reality. On cross-sectionD-D in Fig. 12b
the slope of the surface of the covering, i.e. the slope of
the upper surface 5 of slab 1 at the shorter side of the roof
at point C1 is marked with angle 01 with respect to the
horizontal plane, on cross-sectionE-E in Fig. 12b shows
theslopeof theupper surface5of slab1at pointC2within
the rounded edge of basin 2, and on cross-section F-F in
Fig.12catpointC3at the longer sideof the roof, theslope
is shown at angle 03. The above cross-sections were
determined by planes passing through the drain or the
area near the drain. For the cross-sections shown, the
slope relationship can be described as β3> β2> β1, with
additional cross-sections through slabs 1 showing the
slope for other pointsBn.The slopeof the top surface5of
plate1 is infinitely variable, plate1of the drainagesystem
can be made square or rectangular.
[0034] Fig. 13 shows a roof covering in which the
panels 1 form a basin 2 in the shape of a sloping pyramid
such that the apex of the pyramid and the drain 8 are
situated at the shorter sideM of the roof. The shape of the
basin is similarly shown using spirit levels. The slope of
the roof is smoothly variable.
[0035] Fig. 14 shows a plate 1 of the system according
to the invention, on the upper surface5 of which amark in
the form of an arrow 11 is applied, the shown slope of the
surface 5 being greater than in reality. The walls 12 and
13 of the plate 1 shown in Fig. 14 are visible, the walls 14
and 15 are invisible. The opposing walls are positioned
parallel to each other, wall 12 is parallel to wall 15,wall 13
is parallel to wall 14. In the example plate 1, mark 11 is
positioned at the corner of plate 1 formed bywalls 12 and

13,Mark 11 is positioned at the edgewhere the thickness
of plate 1 is smallest. Mark 11may be in the form of a line
or a strip of variable width, for example it may be in the
form of a triangle resembling an arrowhead. Themark 11
may be located at any point on the surface 5, for example
centrally. Themark11defines theorientationof the slab1
with respect to the drain 8 of the roofing, the marks 11 on
the finished roofing slabs are oriented towards the drain
8. The mark 11 simultaneously defines the orientation of
the slab 1 in the roofing and shows the direction of the
liquid flowing down the roofing. In the roofing fabrication
examples discussed above, large arrows 11with a length
close to theoverall dimensionsof slab1are shown for the
legibility of thedrawing; inpractice, smallermarksmaybe
used.
[0036] The application of the drainage system, gener-
ally of liquids in the above implementation examples is
referred to the roof covering, nevertheless the drainage
system according to the invention can be applied to the
shaping of the surface of a car park, bath house, terrace
etc.

Claims

1. The drainage system for flat surfaces, especially
roofs, terraces, baths, car parks, designed for drai-
nage of water or other liquids from the area of the
surface, wherein a system comprising at least one
rectangular plate (1), the lower surface (4)ofwhich is
substantially flat and theupper surface (5) is non-flat,
characterised in that at the points (A1, A2, A3, ...,
An; B1, B2, B3, ..., Bn; C1, C2, C3, ..., Cn) on the
upper surface (5) at least on a part of the upper
surface (5) the inclination of the upper surface (5)
is smoothly variable.

2. The system according to claim 1, characterized in
that the upper surface (5) is shaped as a slice of the
lateral surface of an elliptical cone, and the points
(A1, A2, A3, ..., An; B1, B2, B3, ..., Bn; C1, C2,
C3, ..., Cn) on the upper surface (5) have an inclina-
tionsmoothly varying from thesmallest inclination for
the longer axis (a) of the cone base to the largest
inclination for the shorter axis (b) of the cone base.

3. The system according to claim 2, characterised in
that the elliptical cone is a straight cone.

4. The system according to claim 2, characterised in
that the elliptical cone is an inclined cone.

5. The system according to any one of claims 2 to 4,
characterised in that the system also comprises at
least one plate (9), the upper surface (5) of which is
shaped as a cylinder section or the plate is wedge-
shaped.
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6. The system according to any one of claims 2 to 4,
characterised in that it also comprises at least one
plate, the upper surface (5) of which is flat.

7. The system according to claim 1, characterised in
that theuppersurface (5)of theplate (1) is shapedas
a slice of the side surface of a pyramid, the base of
which is a rectangle with rounded corners, and the
points on the upper surface (5) have a slope varying
from the smallest slope at the shorter side of the
pyramidbase to the largest slopeat the longer sideof
the pyramid base.

8. The system according to any one of claims 1 to 7,
characterised in that at least one plate (1) is
square.

9. The system according to any one of claims 1 to 8,
characterised in that system further comprises a
flat plate (10) adapted for or in which a drain hole (8)
is provided.

10. The system according to any one of claims 1 to 8,
characterised in that systemcomprisesat least two
plates (1) adapted to provide a drain hole (8) or in
which a drain hole (8) is provided at an interface
between said plates.

11. The system according to any one of claims 1 to 10,
characterised in that at least one plate (1) has a
mark (11) made on the upper surface (5) to indicate
the direction of drainage of water or other liquid.

12. The system according to claim 11, characterised in
that the mark (11) is in the form of an arrow or
arrowhead.

13. The system according to claim 11, characterised in
that the mark (11) is in the form of a line or strip of
variable width.

14. The system according to claim 11 or 13, charac-
terised in that the mark (11) is located at the side of
the plate (1) with the smallest thickness.
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