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StMAFY
Over the last few years several innovative building techniques and products 
have appeared in the residential construction trade. Some of these new 
techniques employ significant amounts of composite wood panels such as 
waferboard and oriented strand board (OSB).

A review of the relevant literature on this subject was conducted and several 
types of panelized sandwich type wall systems employing waferboard and OSB 
were identified.

These products were evaluated in terms of advantages, disadvantages and 
acceptability. First hand observations were made on a panelized home at a 
local housing subdivision and during construction of a small sample facility 
at Forintek's Eastern Laboratory.

The main advantages of sandwich panel residential construction were observed 
to be reduced erection time, and increased thermal and acoustical properties. 
Panel handling and problems with the installation of wiring, plumbing and 
duct work were some of the disadvantages encountered.

Residential construction with sandwich type panels can consume up to double 
the volume of structural panels required in a conventionally framed home and 
was therefore observed to be an excellent market opportunity for waferboard 
and OSB producers.
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1.0 OBJECTIVE
To assimilate information on new or non-conventional residential construction 
techniques and products which errploy a significant volume of composite wood 
panels such as waferboard or OSB.

2.0 INTRODOCTICN
New innovative building products and trends have gradually infiltrated the 
North American residential construction market over the last 20 years. The 
trends include modular and partial modular construction, and the use of 
composite studs, composite beams and trusses and a host of other products 
incorporating non-wood materials such as steel, concrete, foams and plastics. 
This study examines the use of panelized or sandwich type wall systems in the 
housing market. Homes manufactured, with these panelized wall systems can 
consume up to twice the volume of structural panels required for a 
conventional frame house and therefore offer a large potential market for 
waferboard, OSB and plywood producers.

Initially a computer search was conducted by the Forintek Resource 
Information Unit on panelized wall systems followed by a review of the 
relevant literature.

Sandwich panel products were examined and advantages and disadvantages of 
these systems were noted. First-hand observations of sandwich panel home 
construction were made at a local housing subdivision and during the erection 
of a small sandwich panel test structure on the grounds of Forintek's Eastern 
Laboratory. Composite panel manufacturers need to be aware of the advances 
and trends in these types of building systems since this could represent a 
significant market for their products.

3.0 STAFF

R. Aston Project Leader 
Sr. Technologist

J. Alexopoulos Research Scientist
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4.0 PROCEDURE
A review of relevant literature pertaining to automated residential building 
products was conducted at the Ottawa laboratory. Non-conventional building 
products mentioned in the literature were noted and in particular information 
on panelized (sandwich panel) wall systems was collected. An on-line 
computer search was also initiated on the same topics by the Forintek 
Resource Information Unit.

Contact was made with two Canadian manufacturers of panelized wall systems 
and first-hand observations of residential construction using panelized walls 
were made at a local building subdivision. Observations were also made on 
the construction of a small panelized building at Forintek's Eastern 
location. Advantages and disadvantages of building with panelized walls were 
noted and product acceptability was reviewed.

5.0 DISCUSSION

5.1 OVERVIEW OF LITERATURE SEARCH

The on-line computer search highlighted several non-wood building products 
and techniques but no information on wood sandwich panels was available in 
the directories searched.

A review of the literature on non-conventional building products and systems 
revealed a trend towards "prefab" components. The literature documented the 
types and advances in complete modular prefab homes including partial modular 
hones in which box-like modular units are locked together. A variety of 
cotposite beams and trusses fabricated with steel and plastic components were 
also described in the literature along with several cement-foam prefab 
panels, (Anonymous, 1986; Judd, 1983; Anonymous, 1988).

5.2 SANDWICH PANELS DESCRIPTION AND USES

Our review was focused on panelized or "sandwich type" structural wall 
panels. While the largest manufacturers of these products are in 
Scandinavia, Cutter Information Corp., has indicated that the sandwich panel 
is rapidly expanding its small comer of the North American housing market. 
Cutter Information reported a 33 to 100 percent annual growth rate for most 
North American sandwich panel manufacturers during the past 3 years. An 
example of a sandwich type panel in residential construction is shown in 
Figure 1.

Sandwich panel housing construction has several major advantages. The main 
advantage reported by most manufacturers is the reduced house erection time 
as compared to conventional framing. The sandwich panel is also highly 
adaptable to individual housing architectural designs and does not have the
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Figure 1. An Example of a Sandwich Panel Prepared with OSB Skins and Studs 
and Urethane Foam Core
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"box type" appearance of some fully modular prefab homes. The other major 
advantage of the panels is their insulative and sound deadening properties. 
Strength, rigidity and durability are also high on the list of the properties 
listed by sandwich panel manufacturers.

The majority of the sandwich panels encountered consisted of foam cores 
sandwiched between two panels or skins such as waferboard or OSB. In most of 
the designs mentioned in the literature the outer skins of the panels were 
bonded to the inner foam cores. This bond enabled the sandwich panels to act 
as an integral load bearing structure which was then termed a "structural 
sandwich panel". Incorporation of framing members into the foam core allowed 
some panels to qualify as "stressed skin" systems. We observed that some 
stressed skin systems incorporated a waferboard stud in the core called a "C 
Stud" and as such employed very little if any solid lumber. The use of these 
waferboard studs in place of lumber was considered an added market feature 
for the waferboard and OSB industry. A "C Stud" and its incorporation in a 
sandwich panel is shown in Figure 2.

Expanded polystyrene (EPS) and urethane were the two most commonly used core 
materials for the sandwich panels, although we encountered fiberglass batt 
insulation in one system. In the EPS core system the precut cores were 
simply bonded to the inner and outer skins with a suitable adhesive, 
(Carlson, 1986) . Manufacturers of urethane core systems reported that they 
foamed the urethane directly between the skins with suitable pressure being 
applied to restrain the sandwich. In this process the urethane itself formed 
the bond with the inner and outer skins. The literature revealed various 
dimensions of sandwich panels varying in thickness from 4 to 10 inches. The 
majority of panels had standard 8 foot heights and had widths ranging from 42 
inches to 28 feet, however the most common panel was noted to be the 
conventional 4 x 8  foot size. Manufacturers reported the use of sandwich 
panels in walls, roof and floor systems. A foundation sandwich panel 
employing preserved plywood skins was also described, (Anonymous; 1980) .

5.3 BUILDING WITH SANDWICH PANELS

Sandwich panels arrive at the building site in stacks which in most cases 
require a crane to unload (Figure 3) . Builders and manufacturers advised 
careful planning to ensure sequential unloading of the panels in the order of 
their use. This, they reported, would alleviate a further expense of crane 
rental later in the building process. The panels are designed to fit on the 
regular sole plate of the house. Most manufacturers cautioned builders to 
ensure that the initial panel is installed straight and level since any 
mistake in this panel would be multiplied throughout the structure. A 
sandwich panel home under construction is shown in Figure 4. Various types 
of panel connection systems were detailed in the literature. Most used some 
type of interlocking spline design which required a solid 2 x 4 at one end of 
the panel. The opposite end of the panel was designed to accommodate the
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Figure 2. A "C Stud" Waferboard Stud and its Incorporation in a Sandwich 
Panel.
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Figure 3. Handling of Sandwich Panels at the Construction Site.
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Figure 4. A Sandwich Panel Home Under Construction

7



other half of the 2 x 4  width. Some manufacturers employed a 2 x 4 with a 
foamed core to maintain the thermal properties of the system. Nails or 
drywall screws were recommended to fasten the spline connections. One 
manufacturer provided a built-in "cam-type" lock for fastening the panels. 
An example of a spline-type joint is shown in Figure 5. All manufacturers 
recommended the application of glue, foam or caulking at each joint 
connection to preserve the air tightness of the system. Separate prefab 
comer panels or connections were provided by most manufacturers, including 
the one we observed. However, some cutting and routing was required if the 
panels were not custom made to the house design. An example of a comer 
connection is shown in Figure 6. Figure 7 illustrates foam applied to a 
comer joint to preserve thermal and air barrier properties and to improve 
joint rigidity.

The provision of window and door openings varied between sandwich panel 
manufacturers. A number of systems described in the literature supplied 
panels with window and door openings which were precut and framed at the 
manufacturing stage (Carlson, 1986). For systems not supplied with openings 
it was necessary to cut the openings on site with a circular saw or a 
chainsaw. These openings were then framed to accept the window. This was 
accomplished by routing out the foam core around the opening to accommodate 
the frame. In some cases studs with foam thermal breaks were used as window 
frames to preserve the insulation value of the wall system.

The system which we observed was not supplied with window or door openings. 
The window openings were cut (Figure 8) and the windows were installed 
without framing. Drywall comer brackets and screws were used to secure the 
windows (Figure 9) . Door openings were framed in all cases described in the 
literature.

The methods for incorporating electrical wiring, plumbing and duct work into 
sandwich panels was ingenious in some systems and very awkward in others. 
Some systems provided "wire chases" in standard locations throughout the 
panel, through which electrical wiring could be fished, whereas other 
systems, like the one we observed, did not provide passages for wiring. In 
this case, wiring was covered with oversize baseboards or by the application 
of strapping and drywall. The drywall approach reduced room space and 
appeared to be costly and time consuming (Figure 10) . Plumbing and duct work 
were more difficult to accommodate with sandwich panel construction and most 
manufacturers recommended careful planning and the use of interior framed 
chases or passageways to contain these services (Figure 11).

We observed that sandwich panels could be employed as a roofing material. 
Two systems were cited in the literature. One system consisted of panels 
with a main support beam down the centre of the house. The sandwich panels 
were rested on the exterior wall and the centre beam. Ten-inch nails were 
used to secure the panels. The other roof system consisted of simply 
affixing the sandwich panels to conventional roof trusses. In both roof
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Figure 5,
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An Example of a Spline Type Joint Commonly Employed to Connect 
Sandwich Panels
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Figure 6. A Typical Corner Arrangement for a Sandwich Wall System
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Figure 7. Foam Applied to a Sandwich Corner Joint to Preserve Thermal and 
Air Barrier Properties and Improve Rigidity
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Figure 8. Window Opening in a Sandwich Panel Cut on Site With a Chainsaw.
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Figure 9. Window Installation System for a Sandwich Panel With Unframed 
Window Openings
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Figure 10. Strapping for Interior Drywall Required to Cover Electrical 
Wiring
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Figure 11. Box Framing to Accommodate Plumbing, Electrical and Duct Work
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applications, the panels were said to be connected with the same spline 
technique employed in the wall systems. Builders were cautioned by the 
manufacturers about heat buildup in sandwich panels used as roofing and the 
need for special venting systems, since high roof temperatures can break down 
the foam core.

The majority of sandwich panels described in the literature were employed in 
wall or roof applications, however, the system we observed was also used in 
flooring applications. The sandwich panels were installed on the main cross 
beam supports of the house and no other conventional joists were used. This 
floor system enployed a C stud in the foamed core and was classified as a 
stressed skin product. We did not observe any other sandwich panel floor 
system.

5.4 PRODUCT ACCEPTABILITY AND COST

Several of the sandwich panel manufacturers listed mechanical strength, 
thermal and fire endurance test values, however most did not report the full 
range of tests that would be required to characterize these systems. This 
leaves some unanswered questions about the properties of these panels, 
particularly their long term performance, durability and fire resistance. 
Another concern not mentioned in the literature is the effect of window and 
door openings on the panel load bearing properties.

The literature describes builders as being initially sceptical of using 
sandwich panels since their framing crews and other tradesman such as 
electricians and plumbers have some difficulty adapting to the sandwich panel 
concept. However, the literature reports that after construction of one 
sandwich panel home, most builders, framers and tradesmen are comfortable 
with the system.

Home buyers are again leary about investing in this type of non-conventional 
home. Builders and sandwich panel manufacturers report that new owners of 
this type of heme soon learn to appreciate the benefits of this construction, 
especially in terms of its cost efficient heating, cooling and its sound 
deadening properties.

The cost of a sandwich home is undeniably more expensive than conventional 
frame homes, in terms of the materials used and the extra labour time 
required by electricians and plumbers. The added material cost, however is 
somewhat offset by the reduction in erection time. The remaining additional 
cost is reported to be easily recovered by the energy savings for heating and 
cooling.
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6.0 CONCLUSIONS
Homes built with sandwich panels do not have the boxlike look of total 
modular homes.

Sandwich panel homes, if erected correctly, offer excellent thermal, 
acoustical and air tightness properties.

Sheathing, flooring and roofing can all be constructed with sandwich panels.

Builders and tradesmen are initially sceptical but can adapt readily to this 
concept of hone building.

Homes built with sandwich panels can be erected faster than conventional 
homes.

Electrical wiring, plumbing and duct work is more difficult to install in a 
sandwich panel home.

Sandwich panel homes are initially more expensive to build than conventional 
homes, but this cost can be offset by the reduced energy costs afforded by 
the foam core insulation.

Waferboard and oriented strandboard are very effective as outer skins for 
sandwich panels.

The number of new homes built with sandwich type panels is increasing 
annually. Waferboard and oriented strand board markets should benefit from 
this increase.

Little or no information exists on the long term performance of sandwich 
panels or the effect of window and door openings on load bearing properties.

7.0 RECCt*4ENDATICNS
Waferboard and OSB manufacturers require information on the use of their 
products in an expanding market such as sandwich panel construction. This 
type of information allows the manufacturer to maintain and adapt his product 
in order to grow with this market. The waferboard and OSB industry must be 
aware of developments in these and other non-conventional building products 
which offer a potential market for their products.
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