
A CI DDING SHEET The present invention relates to
metal cladding sheets . The present invention relates
particularly, although by no means exclusively, to
metal cladding sheets that are adapted to be held to
an underlying structure, such as a roof frame, by
concealed clips that are connected to the underlying
structure. The present invention relates more
particularly, although by no means exclusively, to
roof cladding sheets that are adapted to be held to an
underlying roof frame by concealed clips that are
connected to the underlying structure. Metal cladding
sheets are used in a wide range of applications in the
building and the construction industries. In building
applications, the sheets are often used in roofing and
walling and as infill panels in fencing. In
construction applications, the sheets are often used
in reinforced concrete floor and wall slabs . Whilst
there are similarities in the basic construction of
metal cladding sheets generally, the different
applications in which the sheets can be used often
calls for particular structural requirements for the
sheets to suit the applications . A s a consequence ,
persons skilled in the art categorise metal cladding
sheets in terms of the applications in which the
sheets are used and, by way of example, would not
generally look at metal cladding sheets that are
suitable for roofing applications as 



suitable for use in reinforced concrete floor and wall
slab applications and vice versa. Metal cladding
sheets are often made from steel strip that is cut
into discrete lengths to form theindividual sheets .
To provide adequate strength to the sheets , the metal
strip is often profiled to include linear stiffening
formations such as ribs , pleats or corrugations .
This profiling is typically achieved by cold working
the metal strip in a roll-forming operation. One type
of metal cladding sheet that is formed from metal
strip is made from steel which is coated with a
corrosion resistant metal coating formed typically
from zinc or an aluminium- zinc alloy. In addition, a
decorative coating, such as a paint coating, may be
applied to one surface, or in some cases both
surfaces, of the strip. A sheet steel strip
incorporating a Zn-Al coating and a paint overlay is
sold by the applicant under the trade mark
COLORBOND(r). It is known to secure cladding sheets to
an underlying structure by using clips that are
connected to the structure by fasteners and are formed
to extend into the ribs and include retaining members
or tabs that can engage re-entrant sections of the
ribs and thereby retain the sheets to the clips .
These clip assemblies are often preferred over nails
or other fasteners because they enable concealed
fixing of cladding sheets to an underlying structure .
In use, the concealed retaining clips are 



connected to an underlying structure at spaced
intervals related to the spacing between the ribs of
the cladding sheets. Thereafter, cladding sheets are
positioned on the clips in side by side overlapping
relationship by successively pressing the sheets down
onto the clips so that the sides of the ribs are
initially forced outwardly to allow re-entrant
sections of the ribs to pass over the retaining
members and then snap inwardly and engage withthe
retaining members . The applicant has investigated the
response of conventional roof cladding sheets to the
action of wind pressure against the sheets and, more
particularly, the uplift capacity of the sheets i.e.
the capacity of the sheets to resist disengagement
from concealed clips caused by wind pressure.
Generally, this engagement is caused by the sides of
the ribs rotating outwardly away from the retaining
members of the clips in response to wind pressure. The
applicant has found that pan deflection is a limiting
factor to uplift capacity. Specifically, the applicant
has found that pans bow upwards under the action of
wind pressure and that this upward bowing causes ribs
to spread outwardly and that this outward movement
eventually causes the sheets to disengage from the
clips. One conclusion that follows from this finding
is that limiting pan width is necessary in order to
achieve reasonable uplift capacity. However, this is
not a practical option for conventional cladding
sheets that have relatively wide pans and relatively 



narrow ribs from the viewpoint of cover efficiency.
Specifically, this option would result in a larger
number of ribs for a given width of a conventional
cladding sheet. A larger number of ribs is undesirable
because cover efficiency is a function of the number
of ribs - the fewer the ribs the more efficient the
cover efficiency. The present invention is based on
the realisation that an alternative solution to the
problem of improving uplift capacity while maintaining
cover efficiency is a fundamentally different approach
to the conventional design of cladding sheets.The
fundamentally different approach of the present
invention involves making the ribs much wider than is
the case in conventional cladding sheets . In the
course of making the invention described in the
preceding paragraph, the applicant also invented a
different structure of side formations for holding
adjacent cladding sheets in side by side overlapping
relationship . According to the present invention
there is provided a cladding sheet that is adapted to
engage one or more than one concealed clip that is
connected to an underlying structure, which cladding
sheet includes at least one lengthwise extending pan,
a lengthwise extending rib on each side of the pan,
and wherein the width of each rib is between 70% and
130% of the width of the pan. Preferably the cladding
sheet is a roof cladding sheet . The applicant has
found that, when the abovedescribed 



cladding sheet is used as a roof cladding sheet, rib
bow of the cladding sheet in response to wind pressure
will have the effect of closing the ribs, and the
closing force will counteract the oppositely operating
opening forces on the ribs caused by pan bow. In
addition, in the context of use of the cladding sheet
as a roof cladding sheet, the relatively wide ribs of
the above-described cladding sheet, compared to
conventional cladding sheets , means that a relatively
small number of ribs per sheet is required to achieve
a minimum uplift capacity for a given width of the
sheet. Thus, the cladding sheet of the present
invention makes it possible to achieve high uplift
capacity withouta loss of cover efficiency. Preferably
the width of each rib is between 80% and 120% of the
width of the pan. More preferably the width of each
rib is between 90% and 110% of the width of the pan.
More preferably the width of each rib is substantially
the same as the width of the pan. Preferably each rib
includes a top wall and a side wall that is adjacent
the pan, and the side wall includes a re-entrant
section that is adapted to engage and be retained by
one or more than one concealed clip. Preferably the
re-entrant section is in a lower section of the side
wall . Preferably the side wall includes a first
section that extends downwardly and outwardly from the
top wall , a second section that extends downwardly
and inwardly from a 



lower edge of the first section, and a third section
that extends outwardly from a lower edge of the second
section and merges with the pan, with the re-entrant
section being defined by the above-described second
section. Preferably the cladding sheet includes side
formations on opposite sides of the sheet that enable
adjacent sheets to be positioned side by side in
overlapping relationship . Preferably the cladding
sheet includes two parallel ribs and two parallel pans
, with one rib including one side formation and
thereby forming one side of the sheet, and the other
rib being separated by the two pans .- 1/4 -
Preferably the pans are -the same width. Preferably
the one side formation includes a reentrant section,
such as the re-entrant section described above,
adapted to engage and be retained by one or more than
one concealed clip. Preferably the one side formation
further includes a channel that opens inwardly of the
sheet. Preferably the channel is positioned in a
higher section of the one side formation than the
re-entrant section . Preferably the other side
formation includes an in-turned lip that is formed to
extend into the channel of the one side formation of
an adjacent sheet when the sheets are positioned side
by side in overlapping relationship and are retained
by one or more than one 



concealed clip, whereby the assembly of the in-turned
lip extending into the channel retains together the
side formations and thereby contributes to holding the
adjacent sheets in overlapping relationship. According
to the present invention there is also provided a
cladding sheet, preferably a roof cladding sheet, that
is adapted to engage one or more than one concealed
clip that is connected to an underlying structure,
which cladding sheet includes at least one lengthwise
extending pan, a lengthwise extending rib on each of
side of the pan, and side formations on opposite sides
of the sheet that enable adjacent sheets to be
positioned side by side in overlapping relationship,
and wherein one side formation includes a re-entrant
section adapted to engage and be retained by one or
more than one concealed clip and a channel that opens
inwardly of thesheet and is positioned in a higher
section of the one side formation than the re-entrant
section, and wherein the other side formation includes
an in-turned lip that is formed to extend into the
channel of the one side formation of an adjacent sheet
when the sheets are positioned side by side in
overlapping relationship and are retained by one or
more than one concealed clip, whereby the assembly of
the in-turned lip extending into the channel retains
together the side formations and thereby contributes
to holding the adjacent sheets in overlapping
relationship . Preferably the lip and the channel are
formed so that, in use, the assembly of the in-turned
lip and the 



channel is positioned above the concealed clip.
According to the present invention there is also
provided a cladding assembly that includes : (a) a
plurality of concealed clips secured to an underlying
structure; and (b) a plurality of the above-described
cladding sheet positioned in side by side overlapping
relationship retained by the concealed clips .
Preferably adjacent sheets are retained by each
concealed clip with the re-entrant section of the side
formation of a first laid sheet engaging and being
retained by the clip and the in-turned lip of the side
formation of a successively laid sheet extending into
and being received by the channel of the side
formation of the already-positioned sheet. Preferably
the side formation of the successively laid sheet does
not engage the clip directly.Preferably the underlying
structure is a roof framework . The present invention
is described further with reference to the
accompanying drawings , of which : Figure 1 is a
perspective view of one embodiment of a roof cladding
sheet in accordance with the present invention ;
Figure 2 is a transverse cross section through the
sheet shown in Figure 1 ; Figure 3 is a transverse
section illustrating inter -engagement of two
successively laid adjacent 



cladding sheets shown in Figures 1 and 2 on concealed
clips , with the Figure illustrating the sheets in the
opposite direction to Figures 1 and 2 ; Figure 4 is a
perspective view of another, although not the only
possible other, embodiment of a roof cladding sheet in
accordance with the present invention; and Figure 5 is
a transverse cross section through the sheet shown in
Figure 4 . The roof cladding sheet 1 shown in Figures
1 and 2 is roll-formed from steel strip and includes:
(a) two lengthwise extending, parallel pans 3 that are
the same width; (b) two parallel lengthwise extending
ribs 5 , with one rib 5 separating the pans 3 and the
other rib 5 terminating at one side ofthe sheet, and
the ribs 5 being the same width ; and (c) side
formations 7 , 9 that allow adjacent sheets to be
positioned side by side in overlapping relationship
with the side formation 7 being formed as part of the
rib 5 . The pans 3 are shown as flat pans. However, it
is noted that the pans 3 may include stiffening
formations, such as small lengthwise extending ribs
(not shown) . The sheet 1 is formed with the widths of
the pans 3 and the widths of the ribs 5 being selected
to be 



substantially the same. As is indicated above, the
applicant has found that this arrangement results in a
substantial evening out of uplift forces on the pans 3
and the ribs 5 , with the result that there is
substantially no outward rotation of the ribs 5 caused
by upward bowing of the pans 3 that would otherwise
tend to disengage the sheet from concealed clips 11
that hold the sheet to the underlying structure (not
shown) . Each rib 5 of the sheet 1 shown in Figures 1
and 2 includes a top wall 23 and one or two side
walls, generally identified by the numeral 13. The
ribs 5 include re-entrant sections that facilitate
engagement of the sheet 1 to concealed clips 11 as
shown in Figure 3 . The re-entrant sections are formed
in the side walls 13. Each side wall 13 of a rib 5
includes a first section 21 that extends outwardly and
downwardly from the top wall 23 of the rib 5 , a
second section 25 that extendsdownwardly and inwardly
from a lower edge of the first section 2I and a third
section 26 that extends downwardly and outwardly from
a lower edge of the second section 25 and merges with
the adjacent pan 3 . The second section 25 defines the
re-entrant section . Figure 3 shows how the re-entrant
sections of the ribs 5 engage concealed clips 11. With
reference to Figure 3 the concealed clips 11 shown in
the Figure are representative of known clips and
include retaining members in the form of flanges 27 .
The clips 11 are 



formed so that, when the clips 11 are positioned
appropriately, a cladding sheet 1 can be positioned on
the clips 11 by pressing the ribs 5 down on to the
clips 11 and snapping the ribs 5 over the flanges 27
with the result that the re-entrant sections 25 bear
against and therefore engage and are retained by the
flanges 27. This is shown in Figure 3 . With further
reference to Figures 1 and 2 , the side formation 9 on
the right side of the sheet 1 shown in Figures
includes an inwardly open channel 31 and a reentrant
section 25 that has the same structure as the re
entrant sections 25 of the ribs 5 . The side formation
7 shown on the left side of Figures 1 and 2 includes
an in-turned lip 35 . As is described hereinafter and
shown in Figure 3 the channel 31 and the in-turned lip
35 are formed to co-operate to interconnect adjacent
sheets 1 in side by side overlapping relationship.
Figure 3 shows two of the sheets 1 of Figures 1 and 2
that have been successively laid on to an
underlyingsupport structure and engage and are
retained by the concealed clips 11 . The left sheet 1
is the first laid sheet of the two sheets 1 shown in
the Figure . With reference to Figure 3 , the
re-entrant section 25 of the side formation 9 of the
left side sheet 1 shown in the Figure enables the
sheet 1 to engage and be retained by the flange 27 of
the clip 11 shown at that side . When the left side
cladding sheet 1 is 



positioned as shown in Figure 3 , the outwardly opened
channel 31 of the side formation 9 rests on a top wall
of the clip 11. The second sheet 1 , i.e. the right
side sheet 1, is laid by positioning the sheet 1 so
that the in-turned lip 35 of the side formation 7
extends into and is retained by the outwardly opened
channel 31 of the side formation 9 of the already-laid
left side sheet 1 . Thereafter, the adjacent rib 5 of
the second sheet 1 is pressed down over the right side
rib 5 shown in Figure 3 so that the re-entrant section
25 of the rib 5 passes over the flange 27 of the clip
11 and engages and is retained by the flange 27. The
above-described arrangement is securely positioned on
the underlying structure . Figures 4 and 5 show
another embodiment of a roof cladding sheet 1 in
accordance with the present invention . The cladding
sheet 1 shown in Figures 4 and 5 is identical to the
cladding sheet 1 shown in Figures 1 and 2 in all
material respects and the same reference numerals are
used in both sets of Figures to describe the same
structural features .In particular, the side
formations 7 , 9 of both sets of Figures are the same
and function in the same way, as shown ibn Figure 3 ,
to position adjacent sheets 1 in side by side
overlapping relationship. The only difference between
the sheets 1 is that the sheet 1 shown in Figures 4
and 5 has three parallel, lengthwise extending pans 3
and three parallel, lengthwise 



extending ribs 5 and the sheet 1 shown in Figures 1
and 2 has only two such ribs 3 and two such pans 5 .
Many modifications may be made to the embodiments of
the present invention described above without
departing from the spirit and scope of the present
invention. By way of example, the present invention is
not limited to the cladding sheets with two/three pans
3 and two/three ribs 5 and the other detail of the
sheets 1 shown in the drawings . By way of example ,
the cladding sheet of the present invention may have
any suitable number of ribs 3 and pans 5 .CLAIMS 1 . A
cladding sheet that is adapted to engage one or more
than one concealed clip that is connected to an
underlying structure, which cladding sheet includes at
least one lengthwise extending pan, a lengthwise
extending rib on each side of the pan, and wherein the
width of each rib is between 70% and 130% of the width
of the pan. 2 . The cladding sheet defined in claim 1
wherein the width of each rib is between 80% and 120%
of the width of the pan . 3 . The cladding sheet
defined in claim 1 wherein the width of each rib is
between 90% and 110% of the width of the pan. 4 . The
cladding sheet defined in claim 1 wherein the width of
each rib is substantially the same as the width of the
pan. 5 . The cladding sheet defined in any one of the
preceding claims wherein each rib includes a top wall
and 



a side wall that is adjacent the pan, and the side
wall includes a re-entrant section that is adapted to
engage and be retained by one or more than one
concealed clip . 6 . The cladding sheet defined in
claim 5 wherein the re-entrant section is in a lower
section of the side wall . 7 . The cladding sheet
defined in claim 5 or claim 6 wherein the side wall
includes a first section that extends downwardly and
outwardly from the top wall , a second section that
extends downwardly and inwardly from a lower edge of
the first section, and a third section that extends
outwardly from a lower edge of the second section and
merges with the pan, with the re-entrant section
beingdefined by the above-described second section . 8
. The cladding sheet defined in any one of the
preceding claims wherein the cladding sheet includes
side formations on opposite sides of the sheet that
enable adjacent sheets to be positioned side by side
in overlapping relationship . 9 . The cladding sheet
defined in claim 8 wherein the cladding sheet includes
two parallel ribs and two parallel pans , with one rib
including one side formation and thereby forming one
side of the sheet, and the other rib being separated
by the two pans . 10 . The cladding sheet defined in
claim 9 wherein the pans are the same width. 11 . The
cladding sheet defined in claim 9 or claim 10 wherein
the one side formation includes a re-entrant section
adapted to engage and be retained by one or more than
one concealed clip . 



12 . The cladding sheet defined in any one of claims 9
to 11 wherein the one side formation further includes
a channel that opens inwardly of the sheet. 13 . The
cladding sheet defined in claim 12 wherein the channel
is positioned in a higher section of the one side
formation than the re-entrant section . 14 . The
cladding sheet defined in claim 12 wherein the other
side formation includes an in-turned lip that is
formed to extend into the channel of the one side
formation of an adjacent sheet when the sheets are
positioned side by side in overlapping relationship
and are retained by one or more than one concealed
clip, whereby the assembly of the in-turned lip
extending intothe channel retains together the side
formations and thereby contributes to holding the
adjacent sheets in overlapping relationship . 15 . A
cladding sheet that is adapted to engage one or more
than one concealed clip that is connected to an
underlying structure, which cladding sheet includes at
least one lengthwise extending pan, a lengthwise
extending rib on each of side of the pan, and side
formations on opposite sides of the sheet that enable
adjacent sheets to be positioned side by side in
overlapping relationship, and wherein one side
formation includes a re-entrant section adapted to
engage and be retained by. one or more than one
concealed clip and a channel that opens inwardly of
the sheet and is positioned in a higher section of the
one side formation than the re-entrant section, and
wherein the other side formation includes an in-turned
lip 



that is formed to extend into the channel of the one
side formation of an adjacent sheet when the sheets
are positioned side by side in overlapping
relationship and are retained by one or more than one
concealed clip, whereby the assembly of the in-turned
lip extending into the channel retains together the
side formations and thereby contributes to holding the
adjacent sheets in overlapping relationship . 16. A
cladding assembly that includes: (a) a plurality of
concealed clips secured to an underlying structure;
and (b) a plurality of the cladding sheet defined in
any one of the preceding claims positioned in side by
side overlapping relationship retained by the
concealed clips .17 . The cladding assembly defined in
claim 16 wherein adjacent sheets are retained by each
concealed clip with the re-entrant section of the side
formation of a first laid sheet engaging and being
retained by the clip and the in-turned lip of the side
formation of a successively laid sheet extending into
and being received by the channel of the side
formation of the already-positioned sheet. 18 . The
cladding assembly defined in claim 17 wherein the side
formation of the successively laid sheet does not
engage the clip directly. 19. The cladding assembly
defined in any one of claims 16 to 18 wherein the
underlying structure is a roof framework. 


