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(54) EARTHQUAKE‑RESISTANT ROOFING SYSTEM AND METHOD FOR BUILDING
LOAD‑BEARINGS STRUCTURES

(57) Earthquake-resistant roofing system comprises
one or more pitches (100) for roofing an upper exterior
area (2) of a supporting structure (1), each extending in
length parallel to a longitudinal direction (X-X) and in
width parallel to a transversedirection (Y-Y) andcompris-
ing a layer of insulation (110), comprising one or more
panels of insulation material and transverse battens
(112) rigidly joined to the panels (111) for fastening to
the supporting structure bymeansof first fasteners (113),
an aeration layer (120), comprising of transverse laths
(121) of aeration, each overlapping in a vertical direction
and attached to one of said laths (112) of insulation,

longitudinal laths (130) of anchorage, arranged ortho-
gonally above the laths (121) of aeration at predeter-
mined intervals in the transverse direction and attached
to the transverse laths (121) of ventilation by fasteners
(131). A roofingmembrane (140) comprises a plurality of
roofing elements (141) arranged in longitudinal rows and
transverse columns above the anchor laths and defining
an outer lateral perimeter of the pitch roofing membrane
(100). At least all of the perimeter roofing elements (141)
arranged along the (144,145) lateral perimeter of the
pitch roofing membrane are anchored to an underlying
anchor lath (130) by a respective fastener (142).
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Description

[0001] Form the subjectmatter of the present invention
a roofing system for covering an upper area of a building
and amethod of making a roofing system for covering an
upper area of a building.
[0002] This patent application relates to the technical
field of construction engineering and nonstructural roof-
ing (or roofing) systems for covering upper exterior areas
of the load-bearing structures of a building, focusing in
particular on the earthquake resistance of fastening sys-
tems for nonstructural roofing elements, such as the
roofing membrane (generally composed of tiles).
[0003] In the context of construction, nonstructural
roofing elements are commonly used for aesthetic and
practical purposes in order to cover the load-bearing
structure of a building with a roof top.
[0004] In this context, a roofingsystem isknown to form
the roof of a building. Depending on the conformation of
the building, the supporting structure may have an ex-
ternal upper area to be covered with different geometry,
usually polygonal, or even a plurality of different upper
areas, separated by architectural elements and/or ar-
ranged on different levels. Each upper area is covered
byoneor possibly a plurality of pitches of the roof system,
each pitch comprising a plurality of superimposing func-
tional layers. The last layer is generally the roofingmem-
brane, consisting of tiles attached to one of the layers
below.
[0005] However, the current technique of attaching
these layers to the supporting structure and to each other
has significant limitations with regard to their ability to
keep the roofing membrane anchored to the supporting
structure during seismic events, jeopardizing the safety
of the structures and their surroundings.
[0006] Examples of roof coverings that do not provide
earthquake resistance are described in CH 702 527.0,
DE 35 15 419 and EP 1 582 649 that anchor the support-
ing battens of the shingles, but not the shingles them-
selves, which are only supported and therefore subject to
uplift in the event of wind or seismic shaking.
[0007] Therefore, the technical problem arises of im-
proving the earthquake resistance of the attachment of
the nonstructural roofing elements, particularly the roof-
ing membrane (shingles), in order to ensure that they
remain anchored to the supporting structure during seis-
mic events.
[0008] It is also required that the system be easy and
inexpensive to manufacture and assemble and easily
installed on load-bearing structures of buildings. An ad-
ditional desirable aspect is that the system be adaptable
for covering buildings with upper exterior areas having
different geometries and extensions.
[0009] According to one aspect of the invention, such
results are achieved by a roofing system comprising one
or more pitches for covering an upper exterior area of a
load-bearing structure, the one or more pitches being
extended in length parallel to a longitudinal direction and

in width parallel to a transverse direction and comprising:
a layer of insulation, comprising one or more panels of
insulation material and a plurality of transverse battens,
each rigidly joined to one of the panels and capable of
being attached to the supporting structure by first fas-
teners so that the one or more panels are attached to the
supporting structure; an ventilation layer, comprising a
plurality of transverse ventilation battens, each super-
imposing inavertical directionandattached tooneof said
insulation battens; a plurality of longitudinal anchor bat-
tens, arrangedorthogonally above theventilationbattens
at predetermined intervals in the transverse direction, the
anchor battens attached to the transverse ventilation
battens by fasteners, with at least one fastener arranged
at each intersection between a transverse ventilation
batten and a longitudinal anchor batten; a roofing mem-
brane, comprising a plurality of roofing elements ar-
ranged in longitudinal rows and transverse columns
above the anchor battens and defining an outer lateral
perimeter of the pitch roofing membrane.
[0010] A subset of selected roofing elements is an-
chored to one of the longitudinal anchoring battens by
a respective anchoring element, so as to anchor the
roofing membrane to the underlying layer of anchoring
battens; said subassembly includes at least all the peri-
meter roofing elements arranged along the lateral peri-
meter of thepitch roofingmembrane,whichareanchored
to an underlying anchoring batten by a respective an-
choring element, and starting from the second order
inward rows and columns of the roofing membrane
(140), the density of anchoring elements (142) is lower
than that along the perimeter (144,145) of the roofing
membrane (140).
[0011] The applicant surprisingly found that this ar-
rangement, in combination with the attachment of the
battens at each intersection with a transverse ventilation
batten, gives the roofing system improved earthquake
resistance because in the event of a seismic event, the
roofing membrane remains anchored to the underlying
battens firmly attached to the structure by the underlying
insulation and ventilation layers, while retaining some
flexibility in anchoring that allows sufficient energy dis-
sipation capacity at the plane of the pitch
[0012] According to a further aspect, the invention
pertains to a method of covering an upper exterior area
of a load-bearing structure, in which on the upper exterior
area to be covered, a covering pitch is formed, extended
in length parallel to a longitudinal direction and in width
parallel to a transverse direction, by the following steps:

forming an insulation layer, comprising one or more
panels of insulation material and a plurality of trans-
verse battens, each rigidly joined to one of the pa-
nels, wherein the one ormore panels are attached to
the supporting structure by first fasteners that secure
said transverse battens to the supporting structure;
forming a ventilation layer by arranging a plurality of
transverse ventilation battens each superimposing

5

10

15

20

25

30

35

40

45

50

55



3

3 EP 4 541 981 A1 4

in a vertical direction with one of said insulation
battens and fastening each transverse batten to
the underlying insulation batten;
arranging a plurality of longitudinal anchor battens
orthogonally above the ventilation battens at prede-
termined intervals in the transverse direction, and
securing the anchor battens to the transverse venti-
lation battens by fasteners, with at least one fastener
arranged at each intersection between a transverse
ventilation batten and a longitudinal anchor batten;
arranging a plurality of roofing elements on long-
itudinal rows and transverse columns above the
anchor battens to form a pitch cover and define an
outer lateral perimeter of the pitch cover;
anchoring a subassembly of selected roofing ele-
ments to the longitudinal anchor battens by respec-
tive anchoring elements, so as to anchor the roofing
membrane to the underlying layer of anchor battens,
wherein said subassembly includes at least all peri-
meter roofing elements arranged along the lateral
perimeter of the roofing membrane of the pitch,
which are anchored to an underlying anchoring bat-
ten by a respective anchoring element, and starting
from the secondorder inward of rowsand columnsof
the roofing membrane (140), the density of anchor-
ing elements (142) is lower than along the perimeter
(144,145) of the roofing membrane (140).

[0013] Preferred forms of implementation are de-
scribed in the attached dependent claims, referred to
here in full. More details may be gleaned from the follow-
ing description of a non-limiting example of the imple-
mentation of the subject matter of this invention made
with reference to the attached drawings, which show:

in figure 1: a partially exploded and sectioned view of
a roof covering comprising an example of the im-
plementation of the roofing system according to the
present invention, comprising two pitches side by
side along a ridge line;
in figure 2: a partially exploded schematic view of a
phase of fixing the insulation layer of one pitch of the
roofing system in fig. 1;
in figure 3: a partially exploded schematic view of a
phase of fixing ventilation battens of one pitch of the
roofing system of fig. 1;
in fig. 4: a partially exploded schematic view of a
phase of fixing roofingmembrane anchoring battens
of one pitch of the roofing system in fig. 1;
in figure 5: a partially exploded schematic view of a
phase of anchoring the roofing membrane of one
pitch of the roofing system in fig. 1;
in figure 6: a schematic view of the arrangement of
the anchoring elements of the roofing membrane of
one pitch of the roofing system of fig. 1, with an
enlargement of an example of anchoring a tile to
the anchoring batten.

[0014] Figure 1 schematically shows the load-bearing
structure 1 of a building whose upper exterior surface
includes two areas 2 sloping convergent and flanked
along an upper perimeter line. A roof covering 10 com-
prises an example of the implementation of the roofing
system according to the present invention, comprising
two pitches 100 converging and flanking each other
along a ridge line 3 at which the roof 10 is closed by a
row of ridge tiles.
[0015] Each stratum 100 covers an upper area 2 ex-
tended in a plane parallel to a transverse axis Y-Y inwidth
and a longitudinal axis X-X in length; in the transverse
direction Y-Y, the area 2 is extended between the upper
perimeter line and a lower perimeter line 2b, while in the
longitudinal directionX-X the area 2 is extended between
opposite lateral perimeter lines 2a. Although pitches 100
are illustrated for covering areas 2 with rectangular
shape, it is understood that the perimeter lines 2a,2b
are not necessarily straight or parallel and that each area
2 to be covered may have different shape of the lateral
perimeter, e.g. polygonal with four ormore sides, with the
perimeter lines including one or more of said sides.
Conventionally, in preferred forms of implementation,
at the side perimeter 2a sides of area 2, preferably at
the side perimeter sides of each stratum 100, lateral
retaining planks 5 may be arranged, attached to the
supporting structure 1 and in the example extended
parallel to the Y-Y transverse direction. Similarly, at the
lower perimeter line 2b oneormore starting planks 4may
be arranged. At the upper perimeter line there may gen-
erally be a sub-ridge assembly supporting the ridge tiles
3.
[0016] In particularly preferred forms of implementa-
tion, to improve the seismic resistance of the roofing
system, the sub‑ ridge assembly includes a longitudinal
ridge-holding batten, and preferably all ridge caps 3 are
attached to the ridge-holding batten by a respective
ridge-holding hook. The end 3 ridge tiles of the ridge
row are also preferably fastened to the sub-colm batten
by appropriate wood screws.
[0017] With continuous reference to Fig. 1 and further
reference to Figures 2‑6, some non-limiting examples of
a roofing system 10 and a related method of realization
for roofing an area 2 of the supporting structure 1 of a
building to be coveredwith a roof will be illustrated below.
[0018] The examples are given with reference to the
realization of a single pitch 100 of roofing system 10
coveringadesignatedarea2; however, it will beapparent
to the experienced technician that the lessons provided
are readily applicable for the realization of roofing sys-
tems with multiple pitches, arranged side-by-side or
otherwise connected, or for the roofing of load-bearing
structures having multiple areas to be covered. The
experienced technician will therefore be able to adjust
the design to achieve an appropriate geometry and ar-
rangement of the single‑ or multiple-pitch roofing system
such that it meets the architectural and design require-
ments of the building.
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[0019] A pitch 100 of the roof system of the present
invention is itself extended in the longitudinal-transverse
X-Ydirectionwith a lateral perimeter, generally polygonal
andhaving a shape correspondingor similar to the lateral
perimeter of the area 2 to be covered. System 100
comprises a plurality of layers stacked along a vertical
height direction, comprising: a vapor barrier layer 101
(optional), an insulation layer 110, a layer comprising
transverse ventilation battens 120, a layer 130 of long-
itudinal anchoring battens, and a roofingmembrane 140.
[0020] Referring to Fig. 2, the insulation layer 110 is
interposed between the supporting structure 1 and the
roofing membrane 140 and includes one or more panels
111 of suitable insulation material to thermally insulate
the supporting structure from theexternal environment. A
preferred material may, for example, be expanded poly-
styrene. In theexample inFig. 2, six111panelsareshown
side by side in the longitudinal X-X direction.
[0021] Each panel 111 has at least one batten 112
integrated or preassembled within it, extended in the Y-
Y transverse direction between two opposite longitudinal
sides 114 perimeter of panel 111. The battens 112 are
specifically of wood material.
[0022] The insulation layer 110 is attached to the sup-
porting structure by a plurality of first fasteners 113,
particularly comprising wood/cement fastening screws.
Preferably, at least two fasteners 113 are used for each
transverse batten 112, arranged spaced apart in the
transverse direction. A distance between fasteners 113
along the same batten is preferably a maximum of
120cm.
[0023] According to a particularly preferred aspect,
each fastener 113 is arranged at a distance d2 less than
or equal to 65cm, preferably about 60cm, from the long-
itudinal perimeter side 114 of the insulating layer 110
closest to it. A depth of penetration of the fasteners
113 into the supporting structure is preferably at least
3cm.
[0024] The fasteners 113 allow optimal attachment of
the roofing system to the supporting structure 1 even
during seismic events.
[0025] Also shown schematically in Fig. 2 are the start-
ing plank 4 and the side planks 5 that can be fixed at the
perimeter sides of area 2 by respective structural screws
arranged, for example, every 60cm.
[0026] Fig. 3 shows the fixing stage of ventilation layer
120 on insulation layer 110. The ventilation layer 120
comprises a plurality of transverse ventilation battens
121, each fixed on a respective batten 112 of the insula-
tion layer. Each ventilation batten 121 is attached to an
underlying batten 112 by a plurality of second fasteners
122, particularly wood-to-wood fastening screws.
[0027] Preferably, a transverse distance d3 of the first
fastener 122 from the outer longitudinal side of the panel
111 is between 1/3‑2/3 of d2, preferably ½ of d2. This
particularly avoids damaging the insulation layer 110
batten with screws 113,122 that are too close together.
[0028] A distance d4 between successive fasteners

122 along batten 121 is configured to avoid overlap with
screws 113 below, and is preferably greater than d3 and
d2, preferably equal to 90cm. The number of fasteners
122 is for each batten 121 preferably greater than the
number of insulation-structure fasteners 113 of the un-
derlying batten 112, preferably at least 3 fasteners per
panel 111.
[0029] A waterproofing sheathing 115 may be inter-
posed between the insulation layer panels 110 and the
ventilation battens 121.
[0030] Fig. 4 shows the stage of fixing the layer of
longitudinal 130 anchoring battens for the 140 roofing
membrane. The longitudinal anchorage battens 130 are
mounted orthogonal to the ventilation battens 121. At
each junction between transverse 121 ventilation batten
and longitudinal 130 anchorage batten there is a third
wood-wood 131 fastener that attaches the anchorage
batten to the ventilation batten 121 below.
[0031] A transverse distance D5 between third 131
fasteners mentioned above can be chosen based on a
desired pitch between roofing shingles 140 and is gen-
erally less than the previous distances d2,d4 and greater
than d3.
[0032] Fig. 5shows the roofingsystem100atastageof
laying and anchoring the roofing membrane 140.
[0033] The roofingmembrane140of a pitch comprises
aplurality of roofingelements141, generally in the formof
tiles, arranged on longitudinal rows and transverse col-
umns. Adjacent roofing elements in the transverse direc-
tion are partially superimposing so that the elements 141
of an upper row partially retain the elements 141 of the
lower row toward the supporting structure 1.
[0034] A subset of selected roofing elements 141 is
anchored to the underlying layer of anchoring battens
130 by a respective anchoring element 142, which an-
chors the roofing element 141 to one of the longitudinal
battens 130.
[0035] Referring to Fig. 6, each anchoring element
maybeahook 142with ahead142aconfigured for stable
coupling to an edge of the roofing element 141 and an
arm 142b extended from the head 142a toward the long-
itudinal batten 130 to which it is attached by means of a
free fastening end. Preferably, the arm 142b is L-shaped
with a long side extended vertically from the head 142a
and a short side conformedwith said fastening end 142c.
[0036] Once laid, the roofing membrane 140 defines a
lateral perimeter of the pitch 100, in the example having
longitudinal sides 144 and transverse sides 145, which in
the example substantially corresponds to the lateral peri-
meter of the area 2 to be covered.
[0037] According to a novel aspect of the finding, at
least all of the perimeter 141 roofing elements arranged
along theperimeter 144,145of thepitch100of the roofing
system, i.e., in the first top row, the first bottom row, and
the first side columns, are anchored to an underlying
anchor batten 130 by a respective attachment element
142.
[0038] The applicant surprisingly found that such an
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arrangement, in combination with the attachment of the
battens 130 at each junction with a cross ventilation
batten 121, gives the roofing system100 improved earth-
quake resistance because, in the event of a seismic
event, the roofing membrane 140 remains anchored to
the underlying battens 130 firmly attached to the struc-
ture by the underlying insulation 110 and ventilation 120
layers, while retaining some flexibility in the anchoring
142 that allows sufficient energy dissipation capacity in
the X-Y plane of the pitch.
[0039] Having generally predefined dimensions of the
roofing 141 elements, depending on the actual longitu-
dinal and transverse dimensions of the area 2 to be
covered and thus of the 100 pitch it may be that it is
not possible to cover the entire area 2 with an exact
number of roofing 141elements of the roofingmembrane
of predefined size. In such cases, one or more of the
perimeter roofing elements of stratum 100 may include
an additional part of roofing element, which is cut to size
and glued in an outer lateral position to a whole roofing
element to form a single solid body. In order to impart
satisfactory earthquake resistance to the perimeter roof-
ing elements formed in this way, it is preferred to use a
single-component polyurethane adhesive for bonding,
e.g., the turret adhesive produced by BMI Group, which
is a solvent-free single-component polyurethane adhe-
sive that reacts by exposure to atmosphericmoisture and
has excellent water resistance (according to EN204,D4)
and good chemical resistance.
[0040] It is understood that in these cases the peri-
meter roofing element 141 consists of the whole element
and the cut element glued together, and the anchoring
element 142 is preferably attached to the whole element
of the perimeter tile. From the second-order inward rows
and columns of the roofing membrane 140, the anchor
density 142 is preferably lower than that along the peri-
meter 144,145.
[0041] As detectable in Fig. 6, under preferred forms of
implementation, there is preferably one 142 anchor ele-
ment for every three 141 roofing elements in the second
order of rows and columns of the roofing membrane,
although different distributions are possible depending
on the specific design.
[0042] According to a further preferred form of imple-
mentation, it is envisaged that the perimeter (141) roofing
elements arranged along the perimeter (144,145) side of
the pitch (100) roofing membrane and the roofing ele-
ments placed from the second order inward of rows and
columns of the roofingmembrane (140), equipped with a
respective anchor element (142) are arranged in a diag-
onal crisscross pattern.
[0043] As shown in Figure 6, it is preferably expected
that the shingles 141 arranged in the innermost portion of
the pitch of the fourth order of columns and the third order
of rows may be substantially free of anchoring elements
142.
[0044] Thus, it appears that the roofing system of the
present inventionallows for roofs that canwithstandmost

seismic events without the roofing membrane being de-
tached from the supporting structure.
[0045] The special arrangement of the anchors and
fasteners of the superimposing layers ensures both that
the entire roofing system remains integral to the load-
bearing structure and that the engaged roofing mem-
brane is retained while still allowing the necessary flex-
ibility of the anchorage for energy dissipation.

Claims

1. Earthquake-resistant roofingsystemcomprisingone
or more pitches (100) for covering an upper external
area (2) of a load-bearing structure (1), the one or
more pitches (100) extending in length parallel to a
longitudinal direction (X-X) and in width parallel to a
transverse direction (Y-Y) and comprising:

an insulation layer (110) comprising one ormore
panels of insulating material and a plurality of
transverse battens (112), each rigidly joined to
one of the panels (111) and designed to be fixed
to the load-bearing structure by means of first
fasteners (113) so that the one or more panels
(111) are fixed to the load-bearing structure (1);
a ventilation layer (120) comprising a plurality of
transverse ventilation battens (121) ventilation,
each superimposed in a vertical direction and
fixed to one of said insulation battens (112);
a plurality of longitudinal anchoring battens
(130), arranged orthogonally above the ventila-
tion battens (121) ventilation at predefined inter-
vals in the transverse direction, the anchoring
battens (130) fixed to the transverse ventilation
battens (121) ventilation by means of fasteners
(131), with at least one fastener (131) arranged
at each intersection between a transverse ven-
tilation batten ventilation (121) and a longitudi-
nal anchoring batten (130);
a roofing cover (140), comprising a plurality of
roofing elements (141) arranged in longitudinal
rowsand transverse columnsabove theanchor-
ing battens and defining an outer lateral peri-
meter of the roofing cover of the pitch (100),
characterized in that
a sub-set of selected roofing elements (141) are
anchored to one of the longitudinal anchoring
battens (130) bya respectiveanchoringelement
(142), so as to anchor the roofing cover (140) to
the underlying layer of anchoring battens (130);
said sub-set includes at least all the perimeter
roofing elements (141) arranged along the lat-
eral perimeter (144,145) of the roofing cover of
the pitch (100), which are anchored to an under-
lying anchoring batten (130) by means of a
respective anchoring element (142).
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starting from the second order inwards of rows and
columns of the roofing cover (140), the density of
anchoringelements (142) is lower than that along the
perimeter (144,145) of the roofing cover (140).

2. Earthquake-resistant roofing system (100) accord-
ing to claim 1 characterized in that the perimeter
(141) roofing elements arranged along the perimeter
(144,145) side of the roofing cover of the pitch (100)
and the roofing elements placed from the second
order inwardly of rows and columns of the roofing
cover (140), equipped with a respective anchoring
element (142) are arranged in a diagonal crisscross
pattern.

3. Earthquake-resistant roofing system (100) accord-
ing to any one of the preceding claims, wherein the
insulation layer (110) comprises a plurality of panels
(111) of insulating material arranged alongside each
other in the longitudinal direction (X-X), each panel
(111) having within it at least one batten (112) ex-
tended in the transverse direction (Y-Y) between two
opposing longitudinal perimetral sides (114) of the
panel (111).

4. Earthquake-resistant roofing system (100) accord-
ing to any one of the preceding claims, wherein each
of the panels (111) comprises longitudinal perimetral
sides arranged opposite each other in a transverse
(Y-Y) direction, the system comprising at least two
first fasteners (113) for fixing each transverse batten
(112) to the load-bearing structure, at least one first
fastener (113) being arranged at a distance trans-
verse (d2) smaller than or equal to 65 cm, preferably
of about60cm, fromeach longitudinal perimeter side
(114) of the panel (110).

5. Earthquake-resistant roofing system (100) accord-
ing to any of the preceding claims, wherein each
ventilation batten (121) is secured to an underlying
transverse batten (112) of the insulation layer (110)
byaplurality of second fasteners (122), andwherein:

a.Oneof the second fasteners (122) is arranged
at a distance (d3) in the transverse direction (Y-
Y) from each longitudinal perimeter side of the
associated panel (111) between 1/3 and 2/3 of
d2, preferably about ½ of d2; and/or
b. A distance (d4) between successive second
fasteners (122) along the ventilation batten
(121) is configured to avoid superimposition
on first fasteners (113) of the underlying insula-
tionbatten, and is preferably greater thand3and
d2; and/or
c. The number of second fasteners (122) is for
each ventilation batten (121) greater than the
number of first fasteners (113) of the underlying
insulation batten (112), preferably including at

least three second fasteners per panel (111).

6. Earthquake-resistant roofing system (100) accord-
ing to any one of the preceding claims, wherein a
waterproofing sheath (115) is interposed between
the panels (111) of the insulation layer (110) and the
ventilation battens (121).

7. Earthquake-resistant roofing system (100) accord-
ing to any one of the preceding claims, wherein
adjacent roofing elements in the transverse direction
are partially superimposing so that the roofing ele-
ments (141) of an upper row partially retain the roof-
ing elements (141) of the lower row toward the
supporting structure (1).

8. Earthquake-proof roofing system (100) according to
anyoneof thepreceding claims,wherein theanchor-
ing elements comprise a hook (142) with a head
(142a) configured for stable coupling on an edge
of the covering element (141) and an arm (142b)
extending from the head (142a) toward the long-
itudinal batten (130) to which it is fixed by means
of a fastener free end.

9. Earthquake-resistant roofing system (100) accord-
ing to the preceding claim, wherein the arm (142b) is
L-shaped with a long side extending downwards
from the head (142a) and a short side formed with
said fastener end (142c).

10. Earthquake-resistant roofing system (100) accord-
ing to any of the preceding claims, wherein the roof-
ing elements (141) arranged in a region inner to the
fourth-order columns and third-order rows of the
roofing cover are without anchoring elements (142).

11. Earthquake-proof roofing system (100) according to
any one of the preceding claims, wherein one or
more of said perimeter roofing elements (141) of
the pitch (100) is formed with a first part comprising
a first whole tile and with an additional part compris-
ing a portion of a second tile cut to size and glued to
an outer sidewall of the first part by means of a
monocomponent polyurethane adhesive, and
wherein the associated anchoring element (142) is
attached to the first part of the perimeter roofing
element.

12. Earthquake-resistant roofing system (100) accord-
ing to any one of the preceding claims, further com-
prising one or more lateral battens arranged at re-
spective one or more lateral perimeter sides of the
pitch (100) and attached to the load-bearing struc-
ture.

13. Earthquake-resistant roofing system (100) accord-
ing to any one of the preceding claims further com-
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prising a ridge assembly arranged along an upper
longitudinal perimeter side of a pitch (100), a ridge
support batten supporting a series of ridge tiles (3)
arranged in a row in the longitudinal direction,where-
in each of the ridge tiles (3) is fixed to the ridge-
support batten by a respective ridge-fixing hook and
theend ridge tiles (3) of the ridge roware further fixed
to the ridge-support batten by means of fixing
screws.

14. Earthquake-resistant method of covering an upper
external area (2) of a load-bearing structure (1),
wherein, a roof pitch (100) is formed on the upper
external area to be covered, extending in length
parallel to a longitudinal direction (X-X) and in width
parallel to a transverse direction (Y-Y), bymeans the
following steps:

forming an insulation layer (110), comprising
one or more panels of insulating material and
a plurality of transverse battens (112), each
rigidly joined to one of the panels (111), wherein
the one or more panels (111) are fixed to the
load-bearing structure by means of first fasten-
ing elements (113) which fix said transverse
battens to the load-bearing structure (1);
forming ventilation layer (120) by arranging a
plurality of transverse battens (121) ventilation
each superimposed superimposing in a vertical
direction on one of said insulation battens (112)
andsecuringeach transversebatten (121) to the
underlying insulation batten (112);
arranging a plurality of longitudinal anchoring
battens (130) orthogonally ventilation over the
ventilation battens (121) at predefined intervals
in the transverse direction, and securing the
anchor battens (130) to the transverse ventila-
tion battens (121) by means of fasteners (131),
with at least one fastener (131) arrangedat each
intersection between a transverse ventilation
(121) and a longitudinal anchor batten (130);
arranging a plurality of roofing elements (141) in
longitudinal rowsand transversecolumnson top
of the anchoring battens so as to form a roofing
cover (140) of the pitch and define an outer
lateral perimeter of the roofing cover (140) of
the pitch (100);
anchoring a subset of selected roofing elements
(141) to the longitudinal anchoring battens (130)
by means of respective anchoring elements
(142), so as to anchor the roofing cover (140)
to the underlying layer of anchoring battens
(130);
wherein said subset includes at least all the
perimetral elements (141) arranged along the
lateral perimeter (144,145) of the roofing cover
of the pitch,which are anchored toan underlying
anchoring batten (130) bymeansof a respective

anchoring element (142); and in which from the
second order inward rows and columns of the
roofing cover (140), the density of anchoring
elements (142) is lower than that along the
lateral perimeter (144,145) of the roofing cover
(140).

15. Earthquake-resistant method according to claim 14,
wherein the roofing system is formed in accordance
with any one of claims 2‑13.
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