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substrate; a cover board that overlies and Is bonded to the insulation layer, and a waterproofing membrane that overlies and Is

bonded to the cover board. The waterproofing membrane may have waterproofing membrane overlaps for overlapping and being
bonded to the waterproofing membranes of other roofing panels in the formation of a roofing system. Preferably, the Iinsulation
layer Includes Interlocking structure for interlocking the prefabricated multi-layer roofing panels together in the roofing system.
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ABSTRACT OF THE DISCLOSURE

A prefabricated multi-layer roofing panel is utilized in a roofing system for low-
slope roofs. The prefabricated roofing panel includes: an insulation layer that may
have a self-adhering means on its bottom major surface for securing the roofing
panel to a roofing substrate; a cover board that overlies and i1s bonded to the
insulation layer, and a waterproofing membrane that overlies and is bonded to the
cover board. The waterproofing membrane may have waterproofing membrane
overlaps for overlapping and being bonded to the waterproofing membranes of other
roofing panels in the formation of a roofing system. Preferably, the insulation layer
includes interlocking structure for interlocking the prefabricated multi-layer roofing

panels together in the roofing system.
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PREFABRICATED MULTI-LAYER ROOFING PANEL AND SYSTEM

This is a divisional of Canadian Patent Application No. 2,526,602, filed
November 9, 2005.

BACKGROUND OF THE INVENTION

The subject invention relates to low-slope roofs that are typically found on
commercial and industrial buildings and in particular, to prefabricated multi-layer
roofing panels and a roofing system for low-slope roofs.

Commercial and industrial buildings typically have roofs with low-slope roof
decks. The roofing systems for roofs with low-slope roof decks typically include one
or more layers of low-density insulation, such as low-density polymer-based foam
insulation layer, that, if not protected, can be partially crushed or otherwise damaged
from worker traffic over the insulation, the placement of heaving objects on the
insulation, the weather, and other causes commonly encountered in roofing
construction; a layer of roofing cover boards that overlie and protect the more fragile
low-density insulation from damage, act as fire barriers, and augment the insulating
function of the low-density insulation; and an uppermost layer that is a waterproofing
membrane. Normally, these three components (the low-density insulation, the
roofing cover boards, and the waterproofing membrane) of the roofing system are
separately manufactured and separately and successively applied to the low-slope
roof deck. These roofing systems function very well and there are multi-layer roofing
panels such as the roofing panels disclosed in U.S. patent nos. 3,111,787,
3.468,086; 4,680,909: 4,706,435, 4,965,977; and 5,251,416 for use in roofing
systems. However, there has remained a need for an improved prefabricated multi-

| layer roofing panel: that combines the insulation layer, the roofing cover board layer,

and the waterproofing membrane layer into a single unit; that can be effectively,
easily, and quickly self-adhered to a roof substrate; that has a waterproofing
membrane which can be effectively, easily and quickly joined to the membranes of
other roofing panels to form a waterproofing membrane for the roofing system; and/or
that includes an interlocking structure for effectively, easily, and quickly locking
together the roofing panels of the roofing system. With the use of such an improved
prefabricated multi-layer roofing panel, roofing systems for low-slope roof decks can
be improved and/or the time, labor and costs associated with the installation of

roofing systems on low-slope roof decks can be reduced. In addition, the assembly
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of the prefabricated multi-layer roofing panels under controlled factory conditions
greatly reduces the possibility of defects in the roofing system.

SUMMARY OF THE INVENTION

The improved prefabricated multi-layer roofing panel of the subject invention
and the improved roofing system of the subject invention for low-slope roofs fulfill the
needs discussed immediately above. The prefabricated multi-layer roofing panel of
the subject invention includes: an insulation layer; a cover board that overlies and is
bonded to the insulation layer, and a waterproofing membrane that overlies and is
bonded to the cover board.

For certain applications, the prefabricated multi-layer roofing panel of the
subject invention has a self-adhering adhesive on its bottom major surface (the
bottom major surface of the insulation layer) for effectively, easily, and quickly
securing the prefabricated multi-layer roofing panel to an underlying roofing substrate
without the need to penetrate the underlying roofing substrate with mechanical
fasteners. For example, where the underlying roofing substrate is a cementitious
roof deck or roofing insulation layer, the prefabricated multi-layer roofing panel of the
subject invention can be adhesively attached to the cementitious deck or insulation
layer without using mechanical fasteners and still meet Factory Mutual wind uplift
standards. These self-adhering adhesives are typically water-based adhesives,
solvent-based adhesives, or other commonly available seif-adhering adhesives that
will stick and bond the panel to the surface of the underlying roofing layer. For other
applications, such as where the prefabricated multi-layer roofing panel is being
secured directly to a steel roof deck, the panel must be secured by other means, e.g.
mechanical fasteners, to meet Factory Mutual wind uplift standards and the self-
adhering adhesive can be eliminated from the bottom major surface of the
prefabricated multi-layer roofing panel.

The insulation layer of the prefabricated multi-layer roofing panel of the
subject invention may include an overlapping interlocking structure for effectively,
easily, and quickly interlocking the prefabricated multi-layer roofing panel with other
roofing panels in a roofing system to provide the roofing system with increased
structural integrity. Where the insulation layer of the panel is susceptible to
shrinkage after application, the overlapping interlocking structure also accommodates
the shrinkage of the insulation layer without creating thermal channels between
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adjacent panels in the roofing system that could reduce the overall insulating
properties of the system.

Preferably, the waterproofing membrane of the prefabricated multi-layer
roofing panel of the subject invention has waterproofing membrane overlaps that can
be effectively, easily, and quickly placed over and bonded to the waterproofing
membranes of other roofing panels in the system to form a waterproofing membrane
for the panels as the panels are installed. Thus, as the prefabricated muiti-layer
roofing panels of the subject invention are installed in a roofing system, a
waterproofing membrane can be formed that protects the cover board and insulation
layers of the panel from moisture and other climatic conditions that could adversely
affect the cover board and/or insulation layers.

In a preferred embodiment of the prefabricated multi-layer roofing panel of the
subject invention, the insulation layer has a low-density polymer or predominantly
polymer material foam core layer having a density less than 6 Ibs/ft’ and a thickness
between about 0.50 inches and about 6 inches and the cover board layer of the
prefabricated multi-layer roofing panel has a high density polymer or predominantly
polymer material core layer having a density between 6 Ibs/ft> and 25 Ibs/ft’ and a
thickness of about 0.08 inches or greater. The thickness and density of the insulation
layer are selected to provide the prefabricated multi-layer roofing panel of the subject
invention with the insulating characteristics required for the application. The density
and thickness of the high-density predominantly polymer material core layer of the
cover board of the prefabricated multi-layer roofing panel of the subject invention are
selected: to provide the cover board with the compressive strength to resist
deformation, to protect the low-density insulation layer overlaid by the cover board
from damage, and to provide the core layer of the cover board with surface
characteristics that promote the bonding of the waterproofing membrane to the top
major surface of core layer. The prefabricated multi-layer roofing panel of the subject
invention with its high-density polymer or predominantly polymer material cover
board and low-density polymer or predominantly polymer material foam insulation
layer is relatively lightweight and easy to handle and, when needed, can be easily cut
to make the prefabricated multi-layer roofing panel easier to install and increase the
productivity of workers installing a roofing system using the prefabricated multi-layer '
roofing panels.

According to one aspect of the present invention there is provided a roofing
panel, comprising a cover board having a core layer made of polyisocyanurate, top

and bottom major surfaces that are defined by a length and width of the core layer, a
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first pair of edges defined by the length and thickness of the core layer, and a second
pair of edges defined by the width and thickness of the core layer, a membrane
overlying and bonded to the top major surface of the core layer of the cover board,
wherein the membrane extends beyond the top major surface of the cover board to
form a membrane overlap at one or more or the edges of the core layer; and a
removable release liner overlying the bottom surface of the membrane overlap.
According to a further aspect of the present invention there is provided a
roofing panel, comprising a cover board having a core layer, top and bottom major
surfaces that are defined by a length and width of the core layer, a first pair of edges
defined by the length and thickness of the core layer, and a second pair of edges
defined by the width and thickness of the core layer, wherein the core layer of the
cover board is made of a polyisocyanurate or polyisocyanurate foam material; and a
membrane overlying and bonded to the top major surface of the core layer of the
cover board, wherein the membrane extends beyond the top major surface of the
cover board to form a membrane overlap at one or more or the edges of the core
layer, and wherein the membrane is made of a material such that the overlap can be
bonded to a membrane of a similar adjacent roofing panel by torching the overlap
and the top surface of the edge portion of the membrane on the adjacent panel.
According to another aspect of the present invention there is provided a
roofing panel, comprising a cover board having a core layer, top and bottom major
surfaces that are defined by a length and width of the core layer, a first pair of edges
defined by the length and thickness of the core layer made of a polyisocyanurate or
polyisocyanurate foam material, and a second pair of edges defined by the width ana
thickness of the core layer; a bituminous or modified bituminous membrane overlying
and bonded to the top major surface of the core layer of the cover board, wherein the
membrane extends beyond the top major surface of the cover board to form a

membrane overlap at one or more or the edges of the core layer.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic perspective view of a muliti-layer prefabricated roofing

panel of the subject invention.
Figure 2 is a schematic bottom view of the multi-layer prefabricated roofing
panel of Figure 1 showing self-adhering strips for bonding the muiti-layer

prefabricated roofing panel to a roof substrate.
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Figure 3 is a schematic plan view of a portion of a low-slope roof with a
roofing system that utilizes the prefabricated multi-layer roofing panel of the subject
invention.

Figure 4 is a schematic transverse cross section, taken substantially along
lines 4-4 of Figure 3 and on a larger scale than Figure3, through a joint between two
of the prefabricated multi-layer roofing panels of the roofing system.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

As shown in Figures 1 and 2, the prefabricated multi-layer roofing panel 20 of
the subject invention includes an insulation layer 22, a cover board 24, and a
waterproofing membrane 26. The prefabricated multi-layer roofing panel 20 typically
has a width of about four feet or greater and a length of about four feet or greater,
preferably, about eight feet or greater and could have lengths that are limited only by
the ability to store, transport and handle the roofing panel composites prior to
installation, e.g. lengths equal to the 53 foot long bed length of a flatbed truck.

The insulation layer 22 has a low-density core layer with top and bottom
major surfaces that are each defined by the length and the width of the insulation
layer. The insulation layer 22 has a first pair of edges that are each defined by the
length and the thickness of the insulation layer and a second pair of edges that are
each defined by the width and the thickness of the insulation layer. The low-density
core of the insulation layer 22 is typically between about 0.50 inches and about 6
inches in thickness and has a density of less than 6 lbs/ft°, preferably less than 4
Ibs/ft’ and typically between about 1 Ibs/ft® and about 3 Ibs/ft>. The low-density core
of the insulation layer 22 may be made of conventional roofing insulations, such as
but not limited to low-density polymer or predominantly polymer material foam

insulations [e.g. low-density polyisocyanuate, polyurethane, polystyrene, and
phenolic material foam insulations and low-density foam insulations made of blends

thereof; low-density predominantly polyisocyanurate, polyurethane, polystyrene, and
phenolic material foam insulations with inorganic filler(s) and low-density foam
insulations made of blends thereof: other low-density foams made of thermoset
matrix polymers, etc.], fiberglass insulations or a composite of two or more of these
materials. The low-density core layer of the insulation layer 22 may have no facings,
an upper facer overlying and bonded to the top major surface of the low-density core
layer, and/or a bottom facer overlying and bonded to the bottom major surface of the

low-density core layer. When a top facer is used on the low-density core layer of the
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insulation core 22, the top facer may be any sheet material with good bonding
surfaces that facilitates a good bond between the insulation layer 22 and the cover
board 24, such as but not limited to paper, woven or nonwoven mats made of glass
and/or polymeric fibers, other fibers or filaments, scrims, etc. When a bottom facer is
used on the low-density core layer of the insulation layer 22, the bottom facer may be
any sheet material that provides a suitable bottom surface for the insulation layer 22
and the prefabricated multi-layer roofing panel 20, such as but not limited to paper,
woven or nonwoven mats made of glass and/or polymeric fibers, other fibers or
filaments, scrims, and composites of two or more of these sheet materials.

The cover board 24 has a high-density core layer with a length and width that
are equal to or substantially equal to the length and the width of low-density core
layer of the insulation layer 22. The cover board 24 has top and bottom major
surfaces that are each defined by the length and the width of the cover board. The
cover board 24 has a first pair of edges that are each defined by the length and
thickness of the cover board and a second pair of edges that are each defined by the
width and thickness of the cover board. The cover board 26 overlies the top major
surface of the insulation layer 22 and has its bottom major surface, which is
coextensive with or substantially coextensive with the top major surface of the
insulation layer 24, bonded to the top major surface of the insulation layer 22. The
high-density core layer of the cover board is typically between about 0.08 inches and
about 0.75 inches in thickness; typically has a density between 6 Ibs/ft® and 25 Ibs/ft’.
The high-density core layer of the cover board may be made of various board
materials that will resist deformation and protect the insulation layer 22 from damage,
such as but not limited to a high-density polymer or predominantly polymer material
board [e.g. a high-density polyisocyanurate, polyurethane, polystyrene, or phenolic
material board or a high-density board made of a blend of these materials; a high-
density polyisocyanurate, polyurethane, polystyrene, or phenolic material foam board
or a high-density foam board made of a blend of these materials; a high-density
predominantly polyisocyanurate, polyurethane, polystyrene, or phenolic material
board with inorganic filler(s) or a high-density board made of a blend of these
materials with filler(s); a high-density predominantly polyisocyanurate, polyurethane,
polystyrene, or phenolic material foam board with inorganic filler(s) or a high-density
foam board made of a blend of these materials with filler(s), a high-density board
made of other thermoset matrix polymers; etc.], a perlite board, a wood fiber board, a
gypsum board, or a composite of two or more of these board materials. The bottom

major surface of the high-density core layer of the cover board 24 may have no facer
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or a bottom facer overlying and bonded to the bottom major surface of the high-
density core layer. Where there is a bottom facer, the facer can function as a
common facer for the bottom of the cover board 24 and the top of the insulation layer
22. When a bottom facer is used on the high-density core layer of the cover board
22, the bottom facer may be any sheet material with good bonding surfaces that
facilitates a good bond between the insulation layer 22 and the cover board 24, such
as but not limited to paper, woven or nonwoven mats made of glass and/or polymeric
fibers, other fibers or filaments, scrims, etc.

The waterproofing membrane 26 forms the top facer on the high-density core
layer of the cover board 24 and thus, the top facer of the prefabricated muliti-layer
roofing panel 20. The waterproofing membrane 26 has top and bottom major
surfaces that are each defined by the length and the width of the waterproofing
membrane. The waterproofing membrane 26: overlies the :top major surface of the
cover board 24, has its bottom major surface bonded to the top major surface the
cover board 24, and, preferably, extends beyond the top major surface of the cover
board 24 along one of the first pairs of edges and along one of the second pairs of
edges of the cover board to form waterproofing membrane overlaps 30. The
waterproofing membrane overlaps 30 are typically about 3 to 5 inches wide and
extend along one side and one end of the prefabricated multi-layer roofing panel 20.
The waterproofing membrane 26 may be any of a number of waterproofing roofing
membranes such as but not limited to bituminous waterproofing membranes,
modified bituminous roofing membranes, self-adhering roofing membranes, or single
ply waterproofing roofing membranes (e.g. EPDM waterproofing roofing membranes,
PVC waterproofing roofing membranes, TPO waterproofing roofing membranes).

As shown in Figures 3 and 4, when the prefabricated multi-layer roofing
panel 20 is installed in a roofing system 32, the waterproofing membrane overlaps 30

of the panel 20 overlap and are bonded to the edge portions of the membranes 26 of
other of the prefabricated multi-layer roofing panels 20 in the roofing system 32. The
overiapping seams formed between the overlaps 30 and the top surfaces of the edge
portions of the waterproofing membranes of these other prefabricated multi-layer
roofing panels 20 are watertight. The waterproofing membrane overlaps 30 of the
prefabricated multi-layer roofing panel 20 may be bonded to the waterproofing
membranes 26 of other of the prefabricated multi-layer roofing panels in the roofing
system 32 by various methods such as but not limited: to applying hot asphalt
between the bottom surfaces of the overlaps 30 and the top surfaces of the edge

portions of the waterproofing membranes of the other panels; by torching the

7



10

15

20

25

30

35

CA 02816461 2013-05-24

overlaps 30 and the top surfaces of the edge portions of the waterproofing
membranes of the other panels when using appropriate modified bituminous
membranes; by using roofing adhesives other than asphalt or adhesive tapes
between the bottom surfaces of the overlaps 30 and the top surfaces of the edge
portions of the waterproofing membranes of the other panels; by heat welding
techniques when using appropriate thermosetting single ply membranes (e.g. PVC
membranes, TPO membranes); by microwave heating techniques, and by applying a
self-adhering asphalt or other adhesive between the bottom surfaces of the overlaps
30 and the top surfaces of the edge portions of the waterproofing membranes of the
other panels.

In one preferred embodiment of the prefabricated multi-layer roofing panel of
the subject invention, the waterproofing membrane 26 is a self-adhering membrane
with a self-adhering adhesive top major surface that is overlaid by a release liner and
self-adhering adhesive overlaps 30 that have bottom surfaces overlaid by release
iners or a membrane with self-adhering overlaps 30 that have bottom self-adhering
adhesive surfaces overlaid by release liners. The overlaps 30 of this self-adhering
membrane are bonded to the self-adhering membranes 26 of other of the
prefabricated multi-layer roofing panels in the roofing system 32 by the self-adhering
adhesive of the membranes that forms watertight overlapping seams between the
membranes. Figure 2 shows a waterproofing membrane 26, which is a self-adhering
membrane. In Figure 2, a release liner 34 is partially peeled back to expose the seilf-
adhering adhesive 36 of the membrane overlaps 30. In this specification and claims,
a self-adhering adhesive includes but is not limited to self-adhering asphalt-based
adhesives and is an adhesive that will bond two surfaces together, primarily with the
application of pressure, and that forms an effective bond for roofing applications
between the surfaces without the need to use heat, flame, an additional adhesive
material, or hot asphalt material.

In a preferred embodiment of the subject invention, the bottom major surface
of the insulation layer 22 and thus, the prefabricated multi-layer roofing panel 20 has
a self-adhering adhesive thereon for adhering the prefabricated multi-layer roofing
panel to a roofing substrate. These self-adhering adhesives are typically water-
based adhesives, solvent-based adhesives, or other commonly available self-
adhering adhesives that will stick and bond the panel to the surface of the underlying
roofing layer. The self-adhering adhesive may be in the form of a plurality of spaced-
apart self-adhering adhesive strips 38 that are applied to the bottom major surface of

the insulation layer 22. The self-adhering adhesive strips may be continuous aiong
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their lengths or discontinuous along their lengths (dashed or dotted adhesive strips).
In one embodiment, each self-adhering adhesive strip 38 is overlaid with a separate
release liner strip 40, one of which is shown partially peeled back in Figure 2. In
another embodiment, not shown, the plurality of spaced-apart self-adhering adhesive
strips 38 are overlaid by a common release liner sheet so that the removal of the one
release liner sheet exposes all of the self-adhering adhesive strips 38 prior to the
application of the prefabricated roofing panel 20 to a roofing substrate. In another
embodiment, the self-adhering adhesive may be a self-adhering adhesive coating
that covers the entire or substantially the entire bottom major surface of the insulation
layer 22 or a pattern or random pattern of self-adhering adhesive on the bottom
major surface of the insulation layer 22 that is coextensive with or substantially
coextensive with the bottom major surface of the insulation layer 22. In this
embodiment, a common release liner overlies the self-adhering adhesive . coating,
pattern, or random pattern utilized on the bottom major surface of the insulation layer
22. The release liner strip or sheet materials may be any of the release liner
materials commonly used for such purposes, such as but not limited to silicone
treated sheet materials.

At least one of the pairs of insulation layer edges can have interlocking
structures for interlocking the insulation layer 22 of the prefabricated multi-layer
roofing panel 20 with the insulation layers 22 of other of the prefabricated multi-layer
roofing panels in the roofing system 32. Preferably, the pair of insulation layer edges
is the pair of edges wherein the edges are each defined by the length and thickness
of the insulation layer 22. Both pairs of insulation layer edges could have interlocking
structures for interlocking the insulation layer 22 of the prefabricated multi-layer
roofing panel 20 with insulation layers 22 of other of the prefabricated multi-layer

roofing panels in the roofing system 32. Various interlocking structures may be used
such as but not limited to ship lap joints and complementary beveled surface joints.
However, a preferred interlocking structure is a tongue 42 and groove 44 interlocking
structure such as the interlocking structure shown in Figures 1 and 4 that provides a
better interlock between the prefabricated multi-layer roofing panels 20 and better
eliminates the creation of thermal channels between prefabricated multi-layer roofing
panels 20 even when there is shrinkage of the insulation layer after installation.

Where a tongue and groove interlocking structure is used, the tongue and groove
elements may be coated with a thin layer of high-density polymer-based material to

reduce friability and increase the integrity of the elements.
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In a preferred embodiment of the prefabricated multi-layer roofing panel 20,
the insulation layer 22 is or has a low-density polyisocyanurate or predominantly
polyisocyanurate material foam core layer and the cover board 24 is or has a high-
density polyisocyanurate or predominantly polyisocyanurate material core layer. The
low-density foam core layer of the insulation layer 22 has a density less than 6 Ibs/ft’,
preferably less than 4 Ibs/ft°, and typically between about 1 Ibs/ft° and about 3 Ibs/ft°
The low-density foam core layer of the insulation layer 22 has a thickness of about
0.50 Inches or greater and, typically, a thickness between about 0.50 inches and
about 6 inches. The density and thickness of the low-density foam core layer of the
insulation layer 22 are selected to provide the prefabricated multi-layer roofing panel
20 with the desired insulating properties for the roofing system application. The high-
density core layer of the cover board 24 has a density between 6 Ibs/ft’> and 25 Ibs/ft’
and preferably a density of at least 8 Ibs/ft’. The high-density core layer of the cover
board 24 has a thickness of about 0.08 inches or greater and, preferably, a thickness
between about 0.08 inches and about 0.75 inches. The precursors of the low-density
core layer of the insulation layer 22 and the high-density core layer of the cover
board 24 may contain various powdered and liquid fillers to reduce the cost and/or
modify the properties of the core layers (such as but not limited to the compressive
strength, the flexibility, the toughness, the friability, the fire resistance of the core
layer). Examples of fillers that may be used in the precursors for the low-density and
high-density core layers of the insulation layer 22 and the cover board 24 are fillers
such as but not limited to limestone (CaCQ,), fiberglass, recycled polyisocyanurate
dust, and extenders/plasticizers (e.g., Vycel U™).

The scope of the claims should not be limited by the preferred embodiments
set forth in the examples, but should be given the broadest interpretation consistent

with the description as a whole.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY
OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A roofing panel, comprising:

a cover board having a core layer made of polyisocyanurate, top and
bottom major surfaces that are defined by a length and width of the core layer, a first
pair of edges defined by the length and thickness of the core layer, and a second pair
of edges defined by the width and thickness of the core layer;

a membrane overlying and bonded to the top major surface of the
core layer of the cover board, wherein the membrane extends beyond the top major
surface of the cover board to form a membrane overlap at one or more or the edges

of the core layer; and
a removable release liner overlying a bottom surface of the membrane

overlap.

2. The roofing panel of claim 1, wherein the membrane is a

bituminous membrane or a modified bituminous membrane.

3. The roofing panel of claim 1, wherein the membrane is self-

adhering.

4. The roofing panel of claim 1, wherein the membrane is made
of a material such that the overlap can be bonded to a membrane of a similar
adjacent roofing panel by touching the overlap and the top surface of an edge portion

of the membrane on the adjacent panel.

5. The roofing panel of claim 4, wherein the membrane is a

bituminous membrane or a modified bituminous membrane.

6. The roofing panel of claim 1, wherein the core layer has a
density between 6 and 25 |bs/ft°.

7. The roofing panel of claim 1, further comprising:
an insulation layer having a core layer and top and bottom major
surfaces defined by a length and width of the core layer of the insulation layer, the

top major surface of the insulation layer being coextensive or substantially
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coextensive with and bonded to the bottom major surface of the core layer of the

cover board.

8. A roofing panel, comprising:

a cover board having a core layer, top and bottom major surfaces that
are defined by a length and width of the core layer, a first pair of edges defined by
the length and thickness of the core layer, and a second pair of edges defined by the
width and thickness of the core layer, wherein the core layer of the cover board is
made of a polyisocyanurate or polyisocyanurate foam material; and

a membrane overlying and bonded to the top major surface of the
core layer of the cover board, wherein the membrane extends beyond the top major
surface of the cover board to form a membrane overlap at one or more or the edges
of the core layer, and wherein the membrane is made of a material such that the
overlap can be bonded to a membrane of a similar adjacent roofing panel by torching
the overlap and the top surface of the edge portion of the membrane on the adjacent

panel.

0. The roofing panel of claim 8, wherein the membrane is a

bituminous or modified bituminous membrane.

10. The roofing panel of claim 9, wherein the core layer of the

cover board has a density between 6 and 25 |bs/ft’.

11.  The roofing panel of claim 10, wherein the core layer of the
cover board has a thickness between about 0.08 inches and about 0.75 inches.

12. The roofing panel of claim 11, further comprising a removable

release liner overlying a bottom surface of the membrane overlap.

13.  Aroofing panel, comprising:

a cover board having a core layer made of a polyisocyanurate or
polyisocyanurate foam material, top and bottom major surfaces that are defined by a
length and width of the core layer, a first pair of edges defined by the length and
thickness of the core layer, and a second pair of edges defined by the width and

thickness of the core layer;

12



CA 02816461 2014-01-16

a bituminous or modified bituminous membrane overlying and bonded
to the top major surface of the core layer of the cover board, wherein the membrane
extends beyond the top major surface of the cover board to form a membrane

overlap at one or more or the edges of the core layer.

14, The roofing panel of claim 13, wherein the core layer has a

thickness of between about 0.08 and about 0.75 inches.

185. The roofing panel of claim 14, wherein the core layer of the

cover board has a density between 6 and 25 Ibs/ft’.

16. The roofing panel of claim 14, further comprising a removable

release liner overlying a bottom surface of the membrane overlap.

17. The roofing panel of claim 13, further comprising an insulation
layer having a core layer and top and bottom major surfaces defined by a length and
width of the core layer of the insulation layer, the top major surface of the insulation
layer being coextensive or substantially coextensive with and bonded to the bottom

major surface of the core layer of the cover board.

18. The roofing panel of any one of claims 1, 8, and 13, wherein
the density and thickness of the core layer of the cover board are selected to provide
the cover board with sufficient compressive strength so as to resist deformation and
to protect insulation underlying the cover board from crushing due to worker traffic

during fabrication of a roof including the roofing panel.

13
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