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Frequently Asked Questions about
STRUCTURAL INSULATED PANELS (SIPs)

What are SIPs? Structural insulated panels (SIPs) are high- TYPICAL SIP CONSTRUCTION
performance building panels wsed in floors,
walls and roofs for residential and light
commercial buildings. The panels are made
by sandwiching a core of rigid foam plastic
insulation between two structural facings, such
a5 oriented strand board (0SB). Other skin
materals can be used for specific purposes.
SIPs are manufaciured under factory controlled
conditions and can be custom designed for
each project. The result s a building system
that is exfremely strong, energy-efficient and
cost effective. Building with SIPs will save yvou
time, money and labor.

Interior
Sheathing

Foam Core

Exterior
Sheathing

How much 3IP homes go up much faster than traditionally framed buildings. A properly trained

faster can | SIP installation crew can cut framing time by 55 percent compared to conventional

build with SIPs?  wood framing, according to a third-party study conducted by R.5. Means. Panels are
manufactured as big as 8- by 24-foot, so enfing wall and roof sections can be put up quickly,
reducing dry-in time, 3IPs are réady o install when they arrive at the jobsite, eliminating
the time needed to perform the individual jobsite operations of framing, insulating and
sheathing stick-framed walls. Elecirical chases are typically provided in the core of panels,
s0 there is no need to drill through studs for wiring.

How much Builders can save money through decreased construction and labar costs. A high-

money can | performance building envelope often allows HVAC equipment to be downsized and

save with SIPs7?  ductwork to be minimized. Builders can also significantly reduce jobsite waste disposal and
temporary heat during construction. Homeowners that incorporate ather energy-efficient
features info a SIP home can see utility savings of S0 percent or more. In a 2021 example
for a typical 2,000 sf home, using SIPs saves over 16,000 in eliminated 2 x 4 raw material
costs alone due to the high costs of lumber vs O3B used for SIPs. Referte a 2021 blog en

this topht al wiawa. SIS org.
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How sustainable
are SIPs?

How strong
are SIPs?

How do | properly
size HVAC

equipment?

How important is
ventilation?

Structural insulated panels are one of the most emdronmentally responsible building
systems available. A 5| building envelope provides continuous insulation, is extremely
airtight, alkows for better control over indoor air quality, reduces construction waste, and
helps save natural resources. Life cycle analysis has shown that SIP homes have a
trermendous positive envirenmental impact by reducing energy use and greenhouse gas
emissions throughout the home’s life cycle. SIP designs can sawe 45% more CO2 with
a 5.1 year energy payback and a 3.8 year greenhousa gas payback compared to stick
framing examples. Leam more on our website at www.sips orgiresourcesisusiainability.

The struectural characteristics of SIPs are simidar o that of a steel |-beam. The OSE facers
act as the flange of the |-beam, while the rigid foam core provides the web. This design
gives SIPs an advantage when handling in-plane compressive loads. SIPs are used for
hagh wirkd designs in excess of 180 mph and are approved for Flonda's sthct High Veltocity
Hurricane Zones (HVHZ). The load-bearing area of SIPs is equivalent o building with

2 % 10 framing at 16 inches on center.

ZIPs can be engineered for most applications. Detailed information on the structural
performance of SIPs is available from ZIPA member manufaciurers. For more information,
dawmilcad the free SIP Design Best Practices 3 - SIP Struciural Capabilities,

A high-performance SIP building enclosure often allows smaller HVAC equipment to be
specified. H is mporiant 10 work with a qualified HVAC professional that can accurately
estimate the low levels of air infiliration in a SIP home or commercial bullding. Proper HVAC
sizing is crucial because an oversized HVAC system will fail to reach the steady operating
rate the equipment was designed for. Short cycling HVAC equipment will be less energy-
efficient and require more maintenance than properly szed HVAC equipment.

SIP buildings are axtremealy airtight with air leakage rates well less than 3 air changes per
hour at 50 Pascals of pressure (3.0 ACHSD) and require mechanical ventilation. Ventilation
gystems bring fresh air into the bullding in controlled amounts and exhaust moisiure ladan
and stale air o the culside. By limiting air exchange to confrolied ventilation systems, SIP
homes allow for all incoming air o be fitered for allergens and dehumidified, creating better
indoor air quality. Proper ventilation is important in all homes o preserve indoor air quality.
For more information, watch the 5IPA website's 50-minute educational video infegraling
Mechanical Systems with SIPs.
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How do SIPs
improve indoor
air quality?

How do SIPs
react to fire?

Are SIPs
compatible with
other building
systems?

What
considerations
do you need to
take into account
when building
with SIPs vs.
conventional
framing?

Can SIPs be
modified onsite?

The airtightness of the SIP bullding emvelope prevems air from gaining access to the
interior of the home except in controlled amounts. A controlled imdoor environment is both
healthy and comiortable. Humidity can be controdled more easily in a SIP home, resublng in
a home that is more comfortable for occupants and less prone 10 mokd growth and

dust mites,

Like all wood frame buildings, 3IPs present a manageable fire risk when their construction
meels the fire precautions listed in the building code. Residential codes typically require
the application of a 15-minute fire-resistant thermal barrier on the interior for all residential
structures, accomplished by applying 172-inch-thick gypsum board or a material of
equivaient thenmal performance.

Light commercial or multi-use buildings of Type ¥V Fire Rated construction often require a
cne=hour fire rating andlor sprinkler systems. Many SIP manufacturers can provide tested
assemblies for both walls and roofs that meet the one-hour fire resistance tesis cutlined in
ASTM E 119. Check with your local manufacturer for specific assemblies.

Many SIPA Manufacturers participate in the Interiek one-hour fire listing for specific
ZIP assemblies,

SIPs are compatible with almost any building system. Wall panets can sit on a vanety of
foundation matenals, including poured concrete, blocks, or insulated concrete forms. SIPs
arng sized 1o accepl dimensional lumber and are searmbessly compatible with slick framing.
Builders may choose 1o build with SIP walls and a conventional fruss roof or stick walls
and a SIP roof with litle difficulty. SIPs are also popular as a method of providing a well-
insulated building enclosure for imber frame and steel structures.

The majority of construction with SIPs is very similar to convantional framing. SIPs accept
dimensional lumber and are Bstensd tegether using Slaples, Nails of Screws. Propser
sealing is wary impartant when assambling SIPs. All joints nead 1o be sealed wilh specially
dasigred SIP sealan! or expanding foam saalant, and in soméa cases salf-adhesive SIP
tape. SIPs also require consideration of how panels will be staged and placed on the
jobsite. Although smallér 8- by 4-foot panels can be saf by hand, largar B- by 24-fool paneals
requirg the use of eguiprment (o wnboad and sat. For mora complete information, download
tha frea brochure Buiding with SIFs: MEED TO HMNOW

Oinsite modification can easily be done using a few additional SIP specific tools, Oversized
panals can be cul uwsing a baam saw or a beam cutling attachment to a circular saw, Tha
foam core can then be recessed for splines or dmensicnal lumber wsing a hol wire foam
scoop or spacialized angle grinder attachment,
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How are
electrical wiring
and fixtures
installed?

Are SIPs
susceptible to
insects?

Can SIPs be
replaced or
repaired if
damaged?

Do roofing
manufacturers
warranty asphalt
shingles over
SIP roofs?

Does a building
with a SIP roof
need to be
ventilated?
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Electrical wires are pulled through pre-cul channeis inside the core of the panels called
‘chases.” Chases are added during the manufacturing process according to the electrical
design of the home. Electricians can feed wires through panel chases without compressing
the insulation or drilling throwgh studs.

Although termites do not feed on the foam panel cores, there have been instances where
panel cores have been hollowed out by these insects and used as a nesting ground. To
prevent this, many manufacturers offer 3IPs with borate-treated foam andfor O3B, Termites
may also be deterred through the use of a specially designed steel mesh at the foundation
connection. Baoth these reatments are highly effective, but they are not a substitute for
careful termite prevention and maintenance, as with any other wood struciure,

If panets are damaged, a structural engineer needs to assess the damage 1o detenmine
whial is cosmetic and what s structural, If the damage s only cosmetic, then the source of
migistune must be determined and foeed, whether it is from inside or outgide. If the damage
is structural, then the souwrce of the problem must be dentified and a strectural sclution o
the problem must be found. That can be done by either a sile modification of the panels of
replacerment of the panels, depending on the extent of the damage. In the event thal panels
are damaged, the manufacturer and installer of the panels should be notified. There are
SIPA members wha can act as consultants 1o assess the damage and recommend repair or
reptacement shialegs.

Some rosfing manufacturers warranty asphalt shingles over unvented SIP roofs, while
others vioid their warranty because of higher shingle temperatures, Research conducted by
Building Science Corporation reveals that although asphalt shingle temperatures increase
slightly {2 = 3 degrees F}in an unvenied roof assembly, the color of the shingles and the
roof orientation have a much more profound impact on the durability of shingles, According
to the Bullder's Guide fo Stuciurgl Inswlated Parels f51Ps) published by Building Science
Corporation, the typical reduction of shingle ife over an unvented SIP roof assembly is
between one and two years,

Builders seeking to comply with rocfing manufacturer warranties can choose from a variety
of more durable, non-asphalt roafing materials or provide a venting space between the SIP
roof panels and the roofing material (known as a cold or ventilated roof),

Tha ama inside a SIP building envelope is conssdensd conditioned space and will b
ventilated by the building's HVAC system. There is no need 1o provide a vented attic
beneath a SIP roof, and doing so would compromise the conditioned space of the building.

Soma building science axperts recommend venting the roof by providing an air space
bezbwzan the SIP roof panels and the roohng matenal (known as a “cold rool™). Although
this best practics is not a requiremnent for SIP buildings, it is a sensible extra measure o
imprave the durability and moisture resistance of the building.
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Where can | Slart by downloading the overview document Designid with SIPs: DESIGHN

find information  CONSIDERATIONS. Leamn mare with the hour-long education video Basic 5iF Dasign

to design and and Enginaarnng.

engineer a SIP See the SIPA website for more detail or contact your local

building? S|P manufacturar.

How much do Pricing information can be oblained by contacling any of SIPA Manufacturer of Dealer-

SiPs cost? Distributor members. However, the material price does not reflect the labor savings
capable with SIP construction.
A study conducted by R.S. Means shows that building with SIPs can reduce framing,
edecirical and plumbing labor by as much as 55 percent over conventional wood framing.
Buikders can akso expect decreased jobsite waste disposal costs and savings on HVAC
equapmenl. Sawvings in door, window, cabinetry and drywall mstallation eforts and
efiminaton of continuous insulation () are typical. When all these factors are considered,
builkding with S1Ps is often less expensive than other bullding systems.,

Are 5IPs ZIP construction is recognized by the International Code Coundll body of building codes,

accepted which are used by most jurisdictions in the U5, 5IPs are also approved by the State of

by building Florida for High Velocity Hurricane Zones (HVHZ),

codes?

For residential buildings, specific construction practices for SIP wall systems are included
in Section R&10 of the 2018 Intermational Residential Code. For applications beyond the
scope of Section RE10, the bullding inspector will typically require a licensed engineer

or architect to approve the building plans prier 1o construction. An engineer's approval s
ahways required in high wind areas, high ssismic zones and commercial buildings

How do | attach Buikders should consult the siding manufacturer’s installation instructions for how o attach
siding or other their product 1o SIPs. Because SIPs use very hitlhe solid lumber, an increased fastening
exterior claddings schedule is often required when atiaching extenor cladding.

to SIPs? If the siding manufacturer does not offer recommendations for attaching thelr product to

3IPs, a licensaed architect or engineer can calculate the appropriale fastener frequency by
chtaining fastener pullcul capacities from the SIP manufaciurer.

It is also imporant that proper moisture management procedures be followed when
applying any type of cladding to S1Ps. The Bulder's Guide (o Structural insulaled Panels
(SIFz) provides details for attaching various types of dadding materials. With the exception
of metal and vinyl siding, the Bullder's Guide recommends that all dladdings be installed
with a drainage gap between the cladding and the weather-resistant barmier in cimates that
average more than 20 inches of annual rainfall.
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What is shingle
ridging? Does
shingle ridging
occur in SIP
buildings?

What is the
R-value of SIPs?

How are SIPs
supported?
Are there studs
in the panels?
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Zhingle ridging is a bulging of asphalt roofing material that accurs along the joints of
engingered wood panels used in roof applications, This rare phanameanan is caused by
changing maisture content in the roof sheathing and occwrs in traditional truss framed roof
assemblies as well as SIP roof assembles,

The ridges caused by the expansion of SIP roof panels may be an aasthatic blemish, but
thay do noet affect the performancea of the roofing or the SIP roof panals,

Several assemblies that prevent shingle ridging are desaibed in the Buillder's Guide fo
Struchural insulaled Faneals (51Pz). Specifying a cold roof (back ventitated), or simply aver-
shaathing thea roof with an additional layer of 058 stagoerad over the paned joints, will
gliminate the pessibility of shingle ridging. Alternately, woed shingles, wood shakes, ora
standing seam metal roof can ba usad in place of asphalt shingles.

R-values for SIPs depend an the thicknass of the SIP and the type of core material that is
used, See 3IPA's B-value char for the minimum R-values of commonty available SiPs.

Static R-values, like those included in the char, rate the effectiveness of insulating
material, However, they do nof accurately describe how products perdorm in a real-world
setting. When fiberglass or other types of insulation are installed, they are installed around
structural members made of wood or metal that have very poor insulaling value, Field-
installed insulation malerials are alse prone io gaps and other installation imperdections.

The Depariment of Enengy's Oak Ridge National Laboratory has studied and tesied the
performance of entire wall assemblies in large sections, The resulting whole-wall R-value
data reveals that 3 4-inch 2P wall rated at R-14 cutperdormed a 2 = & stick frame wall with
R=19 fiberglass insulation. For more detail, download the free SIP Design Bes! Praclices 1
High-Pedormance SIE Building Envelope.

For most applications, SIPs ara structurally self-sufficient. The structural chamaderistics of
ZIPs are similar to that of a steel |-beam, The OZE facers act as the flange of the I-beam,
whiile the rigid foam core provideas the web, This design is extremely sirong and eliminates
the need for additicnal framing.

In cases where a point load from a beam or header requires additional support, a double
dimensianal lumber spline or engineered wood spline is field-installed at in-plane panal
connactions.

SIPs are also used as curtain walls for steel frame or timber frame structures. In large
commercial applications SIPs can minimize the amount of structural support needead and
reduce malerial costs,

In roof applications, SIPs rely on beams and purlins for support. SIPs can span lang
distances, allowing a minimal amount of structural supports 1o be used. Embedding I-joisis
inta the SIP roofs can also easily increase rof spans and loads,
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Can recessed Recessed hghts should never be embedded in structural insulated panels. To install

lights be used recessed ights, an interior Soffil must be constructed. Nowadays, more energy-efficient,

in SIPs? modem, thin LED lights have replaced the need for recessed light fixtures.

Do SIPs The sound resistance of a SIP wall depends on the thickness of the gypsum drywall

block sound applied, the exterior fimish applied, and the thickness of the insulating foam core that is
transmission? used. SIPs are especially effective at blocking high frequency noise, and most omeowners

notice the quiet comion of a SIP home. However, low frequency sounds are nol as
effectively stopped by a SIP building envelope.

For mudltifamily and commencial bulldings, a universal sound transmission coafficient
(STC) is used to specify the sound resistance of wall assemblies. Assemblies with a
range of STC ratings are avalable, including options with a STC rating greater than 50 for
party walls in multfamily buildings. SIP manufaclurers can provide more information on
these assembles.

Are vapor barriers Air bamiers or vapar barriers are not required in S1P buildings because properly sealed

required in SIP S1Ps create a code compliant air bamer with a permeakbility rating of less than 1.0 perm. In

buildings? addition, the foam core of SIPs is salid and continuows throughout the wall, eliminating tha
convection and condensation issues thal can acour in cavity walls

This should not be confused with the requirement for external water-resistant barriers that
prodect all external wood structures from bulk waler, See the Buildar's Guide fio 51Ps by
Joseph Lstiburek for detailed recommendations on vapor barriers.,

Can plumbing be Plumbing should not be located in exterior SIP walls because of the possibility of
installed in SIPs? condensation or supply lines freezing in cold climates. During the design phase of the
profect, all plumbing should be relocated to intenor walls.

If plumbing must b located on an exterior wall, it is recommended that a surface chase

b installed on the interior of the wall to conceal plumbing. Ancther option is to construct a
small section of the wall using conventional wood framing that can be used o run plumbing.
Plumbing penetrations such as drain water vents {DWW) can be placed through S1Ps if they
are thoroughly sealed to prevent air infiltration.
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Can kitchen
cabinets be
attached to SIPs?

Are SIPs
susceptible to
mold and
mildew?

| want to build
a SIP home.
What is the
first step?

How does the
SIP design and
fabrication
process work?

It e recommended that the cabine! manufaclurer provide nstrucions on how 1o altach
their product to SIPs. Typically, an increased fastener schedule is required. Another oplion
1% o Install plywood strips behind the cabinets to provide additional holding sirength for
fasteners. Due o the consistent, flal natund of SIP walls, cabinets typically hang easwer with
fewer fitting imegulanties.

If the cabinet manulaciurer does nol offer recommendations for attaching iheir product o
SIPz, a licensed architec! of enginesr can calculate the appropriale fastener requency by
chtaming fastener pullout capacites from a SIP manufacturer.

A water and airtight SIP building envelope forms the basis of a successful mold controd
strateqgy, The extremely low levels of air infiliration in 1P buildings allow for incoming air o
ba provided in controlled amaunts by air handling equipmeant, Proper dehumidification of
incoming air following ASHRAE standards will create an environment where mold physically
cannat grow,

In addition to creating an airtight strecture, SIPs are solid and free of any cavities in tha wall
where moisture can condense and cause unseen modd growth

For homeowners, the first step is to identify a quality builder who has experience with SIP
construction, &n experienced SIP builder will manage the planning and review process.
Search the ZIPA Membership Direciory to find an experienced SIP bullder in your area.
Consider using a SIP Registered Master Builder credentialed by SIPA who has completed
the Building Education with SIPs Training (BEST) program. You can find them in the
deractony

Fora builder looking to start their first S1P project, the first steps are 1o find 8 manufaciurer
or dealerdistributor to work with and explore some of the many educational (esources
available.

The construction of @ SIP home or commercial builkding begins with the construction
documents. Once the construction documents are in the hands of a SIP manufaciurer,
dealer/disiributor or design professional, they are converted to SIP shop drawings thal give
the dimensions of each individual pamel.

The shop drawings are reviewed by the bullder, engineer, the building cwner and other
imvolved parties. Once the shop drawings are finalized, the $IPs are fabricated and shipped
to the jobsite for installation. For more Information, watch the SIP& website's half-hour
educational videos on SIF Qrder Process and SIP Layoul Drawings.

Fora more complete process summary, download the free brochure Desloning with Z1Ps
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What is the For constructon professionals competent in standard wood framing technigues, the

learning curve task of learning S1Ps is not difficult. The SIPA Reqgistered Bullder program provides an

for SIP online training course covenng what bullders need 0 know aboul SIP installation. The

installation? SIPA website provides comprehensive lucalional videos on specific aspects of SIP
construction. The 20-page brochure Buliding with SiPs: NEED TO KNOW is available for
frese download.

Many SIP manufacturers and deales/'distributors also offer onsite lechnical assistance for
builders that are new 1o SIP construction.

Where can | learn There ane a numbaer of resources on structural insulated panels:

more about SIPS? g, 000 can panticipate in the online SIP instaliation course through the SIPA Registered

Beuibder Proqram.

S5IPA offers Als Continuing Educalon cowrses for design professionals,

Browse the publications on the SIPA Onling Store. The Builder s Guide (o Sirpciural
insufated Panels (SIPs) by Joseph Lstiburek (s a popular book that contains a wealth
of information. Fundamentals are provided in the free downloads Designing with S/1Ps

DESIGHN CONSIDERATIONS and Buiding with SIPs NEED TO KNOW. Brochures in the
SIP Best Practices senes explone 1en key iopics for builders and for designers.
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About SIPA

The Structural Insulated Panel Association (SIPA) is a 501cE non-profit
association founded in 1920 dedicated to increasing the use and acceptance of
siructural insulated panels (3IPs) for sustainable building. We provide an indusiry
forum for promotion, communication, education, quality assurance, and technical
and marketing research. 51Ps are a high-performance, panelized building system
that offers superior thermal performance, airightness, and durability for energy-
efficient, healthy, resilient homes and commercial buildings.

Innovative builders and design professionals seeking to reduce energy use and
minimize the carbon foolprint of their buildings utilize S3IPs az a cost-effective
solution for exterior wall and roof systems that also cuts down on framing time,
significantly reduces construction waste, and ensures greater jobsite guality
contrad through offsite fabrication. SIPs are an enabling technology (o meet the
Architecture 2030 Challenge for net-zero, carbon neutral buildings today. Leam
more at www Sips.org.
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