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CA 02334061 2001-02-02

ABSTRACT

The invention involves a system and method for constructing decks, adapted for use
with wood composite materials. The invention may include the application of facing to cover
the materials used in forming the outer edge or xim of the deck and the underlying deck

support members. Additionally, the invention may include railing structures that involve a

combination of wood composite and metal elements, coordinated with other deck features.
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METHOD AND SYSTEM FOR DECK AND RAIL CONSTRUCTION
USING WOOD COMPOSITES

BACKGROUND

The residential and commercial construction industry has increasingly used wood
composite materials in place of traditional wood building products. Such wood composite
materials are typically comprised of recycled plastics (such as polyethylene) and recycled
wood products and are formed by extrusion or other techniques into wood composite boards,

panels, and decorative pieces. Wood composite building materials offer several advantages,
including resistance to moisture and insects so reducing the rotting, cracking, warping and

splintering characteristic of wood products.

Wood composite products have been applied to form the floor boards and other
elements of decks, floors, steps, walkways, bridges, and other architectural and landscaping
features where wood has ordinarily been used. Many wood composite products used in
construction have a hollow or non-solid core. Cutting a wood composite board, for example,
may expose the non-solid interior, including internal structural features intended to provide
strength. Wood composite materials that have been cut in construction can chip at the edges,

and the edges may be sharp. Exposing the interior core design of composite materials may

also be considered unattractive.

SUMMARY OF THE INVENTION
The present invention involves a method and system for construction of a deck system

especially adapted for use with wood composite building materials. In one aspect of the

invention, the invention is a deck system, including a plurality of floor members forming a
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deck with an outer edge, a deck support means connected to such floor members, and a first
facing means attached to said outer edge and formed to cover at least a portion of the outer
edge. The floor members may be comprised of wood composite material or synthetic wood
material. The facing means may be formed of metal, and a preferred embodiment is
aluminum. The facing means may be coated with a surface finish means for preserving the
facing means and for presenting a selected exterior color. The surface finish means may have

a color to coordinate with the color of otlier elements of the deck. In one embodiment of the

invention, the surface finish is a power paint material.

In another aspect of the invention, the invention includes a second facing means
positioned to cover at least a portion of the deck support means. The first facing meaps and
second facing means may each be coated with a surface finish means and in a preferred

embodiment they are both formed from metal and the surface finish means is a powder paint

applied to both first and second facing means.

In another aspect of the invention, the deck support means includes first and second
deck support members. In one embodiment, these deck support members may be formed of
natural wood products. In yet another aspect of the invention, the invention includes
fasteﬁing means for connecting the first facing means to the outer edge of the deck. The
fastening means may include a screw inserted through the first facing means into at least one
of the side walls forming a portion of the outer edge. The fastening means may also be an

adhesive. The invention may include a facing support member connected to said first deck
support member and positioned to form a slot proximate to a portion of the plurality of floor

members forming the outer edge of the deck, wherein the first facing means has a slot

member extending away from its inner surface, and being sized to be inserted into and
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frictionally engage the slot. This provides a way of attaching the facing means to the outer
edge without having to insert a nail or screw into the floor members, which provides an

advantage when the floor members are wood composite matenal.

In another aspect of the invention, the invention includes a railing means that is
positionable along the outer edge of the deck. The railing means may include first and second
posts connected to the deck and a rail structure attached to the posts and formed and sized to
inhibit the movement of people. The rail structure may include upper and lower horizontal
cross members - each having a first end connected to the first post and a second end
connected to the second post. The cross members may be formed of wood composite
materials, or metal. The posts may be formed of a material selected from a group consisting
of metal, plasti¢, natural wood product and wood composite. The railing means may also
include a plurality of balusters, connected to the horizontal cross members. The balusters
may be formed of a material selected from a group consisting of metal, plastic, natural wood
product, glass product and wood composite. A preferred baluster material is metal. The
invention may include an approach for connecting the cross members to the posts, and

balusters to the cross members, that avoids the use of screws or nails and so is well-adapted to

use with composite materials.

The invention may include applying a surface finish to each of the first and second
facing means and said balusters. In a preferred embodiment, the first and second facing
means, and the plurality of balusters, are metal, which provides a suitable foundation for a
surface finish including powder paint material. In turn, in another aspect, this facing and
baluster surface finish may be coordinated with the finish applied to other elements of the

deck including the deck floor members and railing cross members, to produce an integrated
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color scheme. The use of metal cross members or balusters in combination with wood
composite materials for other elements of the railing means, and the rest of the deck, produces
the advantage of a low maintenance deck. Further, the use of facing means, especially metal

facing means, may provide a protective cover over exposed cut ends of floor members and

other deck elements, which may reduce the effects of wear and tear, and maintepance costs.

BRIEF DESCRIPTION OF THE DRAWINGS
These and other features, aspects, and advantages of the present invention will become

better understood with regard to the following description, appended claims and

accompanying drawings where:

Fig. 1 depicts one embodiment of the invention, including the attachment of double

Jayered facing to the outer rim of a deck and to a step.

Fig. 2 depicts another embodiment of the invention, including the attachment of single

layered facing to the outer rim of a deck.

Fig. 3 depicts a further embodiment of the invention, including a railing means.

Fig. 4 depicts a further embodiment of the invention, including a facing means for

attachment to a deck.

DESCRIPTION OF THE INVENTION
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The present invention involves the construction of deck systemns including the use of

wood composites, and approaches to applying facing and railing elements coordinated with

other deck elements, including wood composite materials.

The present invention involves a method and system for the application of a metal
facing (also called facia) to wood composite building materials. The invention contemplates
that the facing may be applied to cut or uncut surfaces of wood composite products. The
metal facing may be comprised of metal, including but not limited to steel, zinc, or aluminum.
Aluminum is a preferred constituent. Applying the facing to cut edges and other surfaces ot
wood composite products exposed to foot and other traffic protects the composite material
from damage. Such facing also provides a uniform smooth surface for application of paint
and decorative features in coordination with other architectural elements. The use of a metal
(as opposed to wood, plastic, or composite) facing provides special advantages, including

increased resistance to adverse weather and wear and tear.

The invention contemplates that the metal facing may be applied to a cut or uncut
wood composite surface in many ways, including the use of clips, adhesive materials, or

traditional nails or screws. The present invention does not intend to limit the invention to

specific methods of attachment.

In one emmbodiment of the invention, the method involves attaching metal facing to
wood composite materials using a system which avoids nails or screws. The use of nails or
screws with composite materials may not be desired because certain composite building
products do not bave solid cores, and for this reason and in some cases due to the compositon

and strength of the composite, cornposite building products may not hold nails or screws
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well. One embodiment of the invention, presented in the context of deck and step
construction with wood composite materials, is depicted in Figure 1. In this embodiment, the
facing is comprised of a thin sheet of metal, such as aluminum. As 1s seen In view A of Figure
1, the facing has an outer surface 2 and ap inner or back surface 4 which covers the surface of
the composite material, such as cut edges of composite floor boards. The back surface 4 of
the facing may be designed to include also a thin lip 6 attached to the back surface 4, and
extending away from the surface as shown in view A. The lip 6 may form about a 90° angle
with the back surface 4 of the facing, or may form an angle of another size, depending on the
system for attachment and design of the deck or other construction. Typically, the facing may
be aligned to cover the exposed cut or uncut composite material, and the lip permits
attachment of the facing to cover the composite material without nails or screws. In the case
of deck construction, for example, the deck floor boards (decking) may be cut so that, at the
edge or rim of the deck, the non-solid core is exposed. The deck floor boards are typically
supported by one or more wooden deck support members (or joists) 8 lying undemeath them.
A support member 10 for the facing may be attached to the deck support member 8 so that a
narrow space is formed between the bottom surface of the composite floor boards and the top
of the support member for the facing; the surfaces suxround‘ing this space are sized to
accommodate and hold the lip 6 of the metal facing, which is inserted into the space. The lip
6 may then be pushed snugly into the space, bringing the back surface of the facing close to or
in contact with the exposed edge surface of the composite floor boards of the deck. The
distance between the support member 10 for facing and the bottom of the composite floor
boards may be sized to be slightly greater than the width of the lip 6 of the mctal. facing to
provide for a close fit. The length of the lip 6 may be adjusted as a function of the size and

weight of the facing to provide adequate anchoring for the facing. In this embodiment, the

facing lip may be slipped into the area formed by bottomn surface of the composite floor
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boards and the top surface of the support member for the facing, so that there is no need for
the facing to be nailed or screwed to the composite material or any of the support members.
The facing may be sized to caver all or part of the exposed edge of the composite floor

boards, the underlying support member for facing, and one or more of the deck support

mmembers.

The lip of the facing may be produced by bending a section of a metal sheet used to
form the facing back against the back surface of the facing, and then bending the lip to extend
outwards (in the present embodiment, at an angle of about 90° to the back surface of the
facing). The bottom edge of the facing may also be bent or rolled back to create a smooth
edgé. The facing and its lip may also be formed by extrusion, molding or casting. A powder
coating may be applied to the facing for protection of the surface of the facing, and for

decorative purposes. Optionally, a lighting fixture or strip may be attached behind the facing,

to the facing support member, the deck support, or between the facing support member and

the facing.

In another embodiment, the metal facing may be attached to the deck support member.
In a preferred embodiment in the context of deck construction, a first layer of facing covers
the composite deck floor board edges, and the facing support member, while a second layer of
facing covers the deck support member. This produces a two-tiered or double facing, and
allows for a uniform finish to be created for both layers of facing, avoiding the lack of

continuity in finish and color that occurs when the deck floor boards are comprised of
composite materials and the support members are made of wood (the composite and wood
have a different surface texture, and different capacity to absorb stain and other colonng or

finishing matenals). It should be noted that natural wood products are often preferred for use

7
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as structural support members such as the deck supports that underlie and support the

composite floor boards.

When a two-tiered or double facing is used, the lower layer of facing may cover the
entire outer face of the deck support member (as in view E of Figure 1), or only a part of
such outer face. The facing may be attached to the deck support member by any of several
methods, such as by nailing or screwing the facing to the support member. In one
embodiment, the facing may be sandwiched between the deck support mermnber and the facing
support member, as also shown in view E of Figure 1. In another embodiment, the method
may involve not only covering the edge of composite deck floor boards with facing by
inserting a lip of the facing between a facing support member and the bottom surface of the

composite tloor boards, but also by nailing or screwing the lower portion of the facing to the

facing support member. See view E of Figure 1.

In another aspect of the invention, single or double metal facing may be used to cover
the edge of comp;asite steps and wood or composite risers used in step or stair construction.
See view D of Figure 1. The invention may be applied to other areas in which 1t is desired to
cover and/or finish the edges of composite floor boards, rail elements, panels, and decorative
pieces. Figure 2 depicts another embodiment of the invention, 1n which a single piece of

metal facing is applied to cover the cut edge of composite floor boards, and facing and deck

support members.

In yet another aspect of the invention, where a railing system 1s used to enclose all or a

portion of a deck, all or part of the elements of the railing may be wood composite materials.
The present invention envisions also a method and system for integraling one or more

8
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horizontal metal bars into the railing system (joining the vertical posts of the railing) for
purposes of enhancing structura) strength of the composite railing system. The method
includes inserting the ends of one or more metal bars (hollow or solid metal construction) into
drilled holes in the wood composite vertical posts of rail or fence construction. In another
embodiment, the method may also involve the insertion of one or more vertical metal bars as
balusters connecting horizontal wood composite rail members. The use of metal horizontal
apd vertical members in wood composite rail construction may offer advantages over
conventional wood or wood composite members, for reasons of structural strength and ease
of formation of the bars, especially if the other members of the rail construction are all or
partially wood composites, but also because a metal surface may be conducive to a different
and wider variety of paint colors and finishes than wood or wood composite, thus serving the

purpose of providing the builder with a broader spectrum of options for color schemes.

Another aspect of the invention involves a method and system for forming a railing
system which utilizes one or more members formed of composite materials. A raling system
may be comprised of at least onec segment, which in turn i1s comprised of at least two vertical
posts and at least two horizontal cross members, and wherein each of the cross members 1s
connected to the two vertical posts at opposite ends of the cross members. A railing system,
such as may be used in residential or commercial deck construction, will often have one or
more railing segments joined together, in which each segment shares the vertical posts of
adjoining segments. Ordinarily, the cross members of a railing segment are attached to the

vertical posts at a ninety degree angle, although the angle of attachment may vary. One
embodiment of the method and system of the present invention involves the use of cross
members comprised of wood composite matenal, in combination with vertical posts

comprised of wood (such as redwood), metal, plastic, or another non-composite material.

9
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In a preferred embodiment, the method involves forming at least one segment of a
railing system by constructing at least two cross members comprised of composite material,
second constructing two posts of a wood, preferably redwood, and attaching each of the cross
members to the posts. In this aspect of the invention, there will be an upper cross member
and a lower cross member, both of which are attached at opposite ends to the bosts. In
another embodiment of the invention, three or more cross members may be used. The posts
are preferably vertically aligned, and the cross members are preferably horzontal, at nght
angles to the posts. In addition, in a preferred embodiment of the invention, two cross
members accommodate one or more vertical balusters. The balusters are preferably
comprised of metal, but may also be compriscd of another material, such as wood, plastic,
wood composite, or a glass product. The balusters increase the weight load which must be
supported by the cross members, and supported also by the connection between the composite
cross members and the vertical posts. In another embodiment of the invention, the cross
members and the posts may be comprised of wood-polymer composite materials, while the

balusters are metal, plastic, wood, glass, or another material other than wood-polymer

composite.

The present invention 1nvolves, as a further aspect, and preferably in the context of the
railing system described above, a method and system for attaching the composite cross
members to the posts, which provides an advantage of avoiding the use of clips, screws, nails
or other fastenming devices that must penetrate the composite material of the cross members.

This method provides an improved approach for connecting cross members comprised of
commposite material, particularly those supporting heavy balusters, to posts of the railing

systemm. The method may be used with composite cross members of solid composite

construction, or composite cross members having one or more hollow interior spaces.

10
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In this aspect, the deck railing system 1s formed by constructing at least two c¢ross
members comprised of composite material as described above, second constructing two posts
comprised of wood, preferably redwood, and forming two attachment members comprised of
wood-polymer composite material for connection to the inner face of each of the two posts.

Forming the attachment members compnses cutting out two slots in the composite material of

each of the attachment members. Each of the attachment members is intended to be
connected to one of the posts, and so that each of the attachment members has an upper and a
lower end aligned with the upper and lower segments of the post. One slot will be cut at the
upper end, and the other slot will be cut at the lower end, of each of the vertical posts. In a
preferred embodiment, the method comprises cutting each of the slots to accormmodate the
full height and width of the ends of the composite cross members, which will be inserted into
the slots. The slot on the upper end of each of the attachment members is preferably a y-
shaped or fork construction, with two "prongs.” The slot on the lower end of each of the
vertical members 1s preferably not a y-shaped or fork construcﬁén, but rather is closed, so that
the bottom surface of the composite cross member, when 1nserted in the slot, rests on the
bottom surface of the slot. Other methods of configuring the slots may be used; for example,
the slot at the upper end of a vertical member may be formed several inches from the top of
the member, by routering out a rectangular enclosure shaped to fit the structure of the cross
mermnber, that is not open at the top. In a preferred embodiment, each end of the two
horizontal cross members is fully inserted into a slot on a vertically aligned attachment
member, such that the interior composite surfaces of the slot fully and snugly enclose the end
of the cross member. The method further comprises connecting each vertical attachment
member to the inner face (which faces the horizontal cross members) of a vertically aligned

post. This may be done preferably with screws, but may be accomplished with other forms of

11
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attachment, such as glue, nails, pegs, or clips, alone or in combination. The slots may be

formed by routering or drilling, or other methods of cutting composite material.

The invention further envisions a method and system for attaching balusters to the
upper and lower horizontal cross members. This invelves drilling, routering or otherwise
cutting the composite material of each of the cross members to form a slot or space mnto
which the ends of the balusters may be inserted. This method avoids the use of nails, screws,
clips or other similar devices on the cross members. The method involves also cutting slots
for the balusters in the upper cross member to a depth that may accommeodate some sag or
bending of the lower composite cross member under the weight of the balusters and that may
prevent the open ends of the balusters from dropping out of the slots in the upper cross
member in the event such sag or bending occurs. The present invention may be applied to
railing systems of various dimensions, including systems having multiple railing segments, as
well as gates, steps or stairs, and other structures, which may use a rail having composite

Ccross members.

In another aspect of the invention, the method may Involve also forming the
composite cross members so that their length does not exceed a length beyond which

significant sag or bending may occur. The calculation of the appropriate length of the cross
members will be a function of several factors, including the weight and number of balusters,
the dirnensions and composition of the cross members (what density and form of wood

composite is used), and the method of attachment of the cross members to the vertical posts.

The attached Figure 3 depicts one embodiment of the invention, in which the posts 4

are 6" x 6" redwood posts, and an upper cross member 6 and lower cross member 8 are

12
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formed from 2" x 4" wood-polymer composite boards. A 2" x 6" wood-polymer composite
hand rail 10 is applied on top of the upper cross member. Two attachment members 12 are
formed from a 2" x 6" wood-polymer composite board, and are connected by screws to the
inner surface of each post 4. The upper cross member 6 and lower cross member 8 are then
inserted in slots cut in each attachment member. Two views of a 2" x 6" attachment mernber
are depicted. Balusters 14, preferably comprised of powder-coated metal tubing, are inserted
into the two cross members 6 and 8; spaces or slots are routered into the cross members 6
and 8 to accommodate the balusters 14. The slots in the upper cross member 6 are cut to a
depth that allows the balusters to drop slightly with sag or bending 1n the lower cross
member 8, without falling out of the slot. In the embodiment depicted in Figure 3, it 1s felt

that 2" x 4" cross members of around five feet in length or less reduce the nsk of sag or

bending. and promote the structural strength and stability of the ratling segment.

The attached Figure 4 depicts another embodiment of the invention, including a form
of facing which may be applied to cover cut or uncut ends of deck floor boards, step clements
and other deck elements as discussed above. In a preferred embodiment, the facing is formed
of & metal, such as aluminum. The facing may be attached to a cut or uncut step, riser or
floor board, or other deck element, using a nail or screw or other similar fastening means.
The facing may be sized to cover all or a portion of the rim or edge of a deck, a step, or an

underlying riser or deck support member, as examples.

13
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] claim:

1. A deck system, comprising:

a deck including a plurality of floor members, each of said floor members having a top
surface, a lower surface, and at least three side walls, said plurality of floor members

being arranged to form a deck, and a portion of one of said at least three side walls of

each of said plurality of floor members forming an outer edge of said deck;

deck support means connected to said lower surface of each of said plurality of floor

members for supporting each of said plurality of floor members; and

first facing means attached to said outer edge and formed to cover at least a portion of

said outer edge.

2. The deck system of Claim 1, wherein said floor members are formed of wood

composite material.

3. The deck system of Claim 1, wherein said floor members are formed of synthetic

wood matenal.

4. The deck system of Claim 1, wherein said first facing means is formed of metal.

9. The deck system of Claim 4, wherein said metal 1s aluminum.

14
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11.
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The deck system of Claim 1, wherein said first facing means is coated with a surface

finish means for preserving said facing and for presenting a selected exterior color.

The deck system of Claim 6, wherein said surface finish means has a color selected to

coordinate with the color of other elements of said deck.

The deck system of Claim 4, wherein said metal is treated with a powder paint

material.

The deck system of Claim 1, wherein said deck support means 1s configured to have a
portion visible by a viewer who is positioned away from said deck and 1s viewing said
outer edge, and wherein said deck system further includes a second facing means.

positioned to cover at least a portion of said deck support means.

The deck system of Claim 9, wherein said first facing means and said second facing
means are each coated with surface finish means for preserving said facing and for

presenting a selected exterior color.

The deck system of Claim 10, wherein said first facing means and said second facing

means are each formed of metal, and wherein said surface finish means 1s powder

paint.

The deck system of Claim 1, wherein said deck support means includes first and

second deck support members.

15
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The deck system of Claim 12, wherein said first and second deck support members are

formed of natural wood products.

The deck system of Claim 13, further compnsing fastening means for connecting said

first facing means to said outer edge.

The deck system of Claim 11, wherein said fastening means includes at least one
screw which is inserted through said first facing means into at least one of said side

walls forming a portion of said outer edge.

The deck systermn of Claim 14, wherein said fastening means 1s an adhesive.

The deck system of Claim 11, further including a facing support member attached to
said first deck support member and positioned to form a s]ot proximate to a portion of
said plurality of floor members forming said outer edge of said deck, and wherein said
first facing means has an outer surface and an inner surface, and a slot member

extending away from said inner surface, said slot member being sized to be inserted

into and frictionally engage said slot.

The deck system of Claim 1, further including railing means positionable along said

outer edge to 1nhibit movement of people over said outer edge of said deck floor.

The deck systemn of Claim 18, wherein said railing means includes:

16
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21.

22.

23.

24.
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first and second posts connected to said deck; and

rail structure attached to said first and second posts and formed and sized to inhibit the

said movement of people.

The deck system of Claim 19, wherein said rail structure includes lower and upper
horizontal cross members, each of said cross members having a first end connected to

said first post and a second end connected to said second post.

The deck system of Claim 20, wherein said cross members are formed of wood

composite material.

The deck system of Claim 20, wherein said cross members are formed of metal.

The deck system of Claim 20, wherein said first and second posts are comprised of a

material selected from a group consisting of metal, plastic, natural wood product, and

wood composite.

The deck system of Claim 20, further comprising;:

a plurality of balusters, each having a first end connected to said lower cross member

and a second end connected to said upper cross member.

17
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The deck system of Claim 24, wherein said balusters are formed of a matenal selected

from a group consisting of metal, plastic, natural wood product, glass product, and

wood composite.

The deck systern of Claim 24, further comprising fasteping means for connecting each

of said plurality of balusters to said lower and upper cross members.

The deck system of Claim 24, wherein said fastening means includes a structure

wherein said balusters are connected to said cross members by inserting the first end

. of each said balusters in a slot formed in said lower cross member, and by inserting

the second end of each said baluster in a slot formed in said upper cross member.

The deck system of Claim 24, wherein said first facing means and said plurality of

balusters are each coated with a surface finish means for preserving said first facing

means and for prescnting a selected exterior color.

The deck system of Claim 24, wherein said first facing means and second facing
means and said plurality of balusters are formed from metal and said surface finish

means includes powder paint, and wherein said cross members are formed from wood

composite material.

The deck system of Claim 21, further including:

a first attachment means and a second attachment means for connecting each of said

lower and upper cross members to said posts.

13
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31. The deck system of Claim 30, wherein said first and second attachment mecans

include a first attachment member connected to an inner face of said first post and a

second attachment member connected to an inner face of said second post.

32. The deck system of Claim 30, wherein cach of said first and second attachment
members includes two slots formed and sized to fit said first and second ends of said

cross members and wherein said first and second ends of said cross members are

inserted into and frictionally engage said slots.
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