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Structural Insulated Panels (SIPs) improve energy efficiency and
structural integrity of custom designed Madison home
Project Participants:
Homeowner
Builder

The Brian Worden Family
Middleton, WI
Art Hill
Art’s Custom Design
Builders
Verona, WI

SIPs
Manufacturer PaceMaker Building
Systems
A division of
Plymouth Foam, Inc.
Plymouth, WI

Timeframe:
Ground was broken in the early spring of
2004 and the SIPs panels were placed in
May and June. The Wordens moved into
the home in October.

Project:

The Conversion:

New residential construction project in the Northern Lights Estates
subdivision in the Town of Middleton, outside of Madison, WI.

Homeowner Brian Worden’s initial career plan was to become an
architect, and he took numerous drafting classes in pursuit of
that goal. Though his career path was diverted and he is now a
partner in a software consulting firm, he kept his erstwhile interest alive by spending the last 12 years tinkering with the design
of his dream home.

Product:
Structural Insulated Panels (SIPs). SIPs are high-performance
building panels for floors, walls and roofs, typically made with
expanded polystyrene (EPS) rigid foam insulation sandwiched
between two structural skins of oriented strand board (OSB), or
other surface types.

Application:
SIPs were used as the primary material for the exterior walls of
the 3,400 square foot, custom-designed home, utilizing 9 foot
panels on the first floor and 8 foot panels on the second.
SIPs are beginning to emerge as a very popular method of building based largely on the construction speed, cost, structural
strength and energy efficiency advantages they have over traditional stud and truss built structures.

After the drawings were finalized and a builder selected, the persistent urgings of a friend in the building materials industry convinced Worden to build his home with SIPs. With the help of
PaceMaker Building Systems, the manufacturer of the panels,
Worden’s stud and truss drawings were converted to SIPs. This
type of conversion is a fairly common process as approximately
90% of the homes built with SIPs were originally designed for
conventional stick frame construction.
The next hurdle was to break the news to Art Hill, an established area
builder who had never worked with SIPs. “I was skeptical at first, but
my framing subcontractor was willing to give it a try.” said Hill. “We
were told that the panels all come with a part number that corresponds to the drawings and that it was a fairly simple process.”

The Performance
A series of custom configured panels were produced and delivered to the site on a schedule consistent with the sequence in
which the house was to be built. One semi-load made up mostly
of first floor panels came first, and once they were erected a
load of second floor panels arrived.
SIPs are so precisely made that little or no on-site cutting or trimming was necessary. Each individual panel was made to size, all
door and window openings were cut in, and horizontal and vertical channels were cut into the foam of the panels to accommodate the electrical wiring.
“Once you get used to it, you can put the walls up a lot faster
than regular construction,” said Hill. “And the electrical, drywall,
cabinetry and siding guys all had no problems.”
Unlike a stick built structure, with SIPs you have a whole wall so
you don’t have to search for a stud to hang anything. And with
the factory installed wiring channels many electricians actually
find the wiring process to be easier.
“I would definitely use SIPs again,” said Hill. “You build a
stronger house with them, that’s for sure.”
Though the materials involved with SIPs typically cost 2-3%
more than stick built homes, most, if not all of this increase is
offset by the savings in labor of an experienced crew.
In addition to the energy efficiency that typically reduces heating
and cooling costs by 30-50%, there is a tighter feel to SIPs built
homes. "I love the evenness of the heat throughout the new
house’” said Worden. “We don't experience the colder and warmer
spots that we had in the stick built homes we’ve lived in before.”

Product Specs
■

94 custom-made panels (73 for the first floor, 21 for the
second) ranging in size from 1 ft. to 12 ft. wide by 2 ft.
to 9 ft. high.
■ Panel thickness: 6-1/2"; 7/16" of OSB on each side and
5-1/2" of EPS in the middle.
■ Drywall was attached to directly to the interior side OSB;
brick, stone and siding were applied to the exterior side OSB,
over a layer of standard housewrap.

PaceMaker SIPs compared to
Standard Construction
Design Flexibility: A common perception of SIPs is of modular,
boxy homes, but in reality, a panelized, field-built home is easily
and effectively built to a diverse and wide range of specs. Virtually
anything you can build with two-by-fours you can build with SIPs
Energy Savings: 30-50% greater energy efficiency, which equates
to an expected 30-50% savings on heating and cooling costs. A 6”
SIPs wall has an R-Value of 21.6; a 6” stud wall is R 13.7.
Greater Strength: Testing shows that SIPs are 2-3 times
stronger.
Construction Speed: Large, pre-cut panels allow SIPs to be
erected up to 50% more quickly
Comfort: SIPs are quieter, tighter and less drafty.
Protection: The EPS insulation core of PaceMaker SIPs is available with OnGuard™, a new additive that provides mold and
insect protection.
Code Compliance: PaceMaker SIPs have national code recognition through ICC-ES Legacy Report NER-665.
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