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This one-hour course will discuss the benefits of commercial building 

design with structural insulated panels (SIPs), including energy 

savings, waste minimization and other sustainable contributions. The 

designer will gain a better understanding of how to properly utilize 

SIPs. Below is a course outline:

• SIP basics

• Engineering methods 

• Sound and fire ratings 

• Energy code compliance

• Interaction with structural systems

• Life cycle analysis

COURSE DESCRIPTION

• Thermal characteristics of SIPs

• Climate specific issues and 

design

• SIPs and indoor air quality

• Construction methods and 

specifications



At the conclusion of this course, the design professional 

will be able to:

1. Discuss the basics of SIPs, including their composition, common 

engineering methods, applicable codes and standards, and how 

SIPs contribute to sustainable design. 

2. Identify the energy-efficient characteristics of SIPs and how they 

improve whole building energy efficiency.

3. Describe the waste reducing and product life cycle benefits of 

building with SIPs relative to traditional wood framing.  

4. Explain how SIPs contribute to better indoor air quality through a 

reduction in both air infiltration and interior off gassing. 

LEARNING OBJECTIVES



SIP BASICS: WHAT ARE SIPs? 

S = Structural

     I  = Insulated 

    P = Panel
• Composite structural panel

• Rigid foam core – EPS/GPS, 
XPS, or polyurethane / polyiso

• Structural facings - often 7/16” 
OSB but sometimes plywood 
or MgO/cement

• Structural adhesive



• Originally developed as “stressed-skin” 
panels in the 1930’s - tested at the Forest 
Products Laboratory in Madison, WI

• The concept was to minimize and eventually 
eliminate the framing by using the skins to 
carry the loads

• Foam cores were introduced in 1969 to form 
the modern structural insulated panel

WHAT ARE SIPs? 



Rigid Foam Insulation

Structural Facings

Structural Adhesive

Optional Electrical Chase 

WHAT ARE SIPs? 



Insulated metal wall 
panels 

TYPES OF SIPs? 



Also available 
with cementitious 
skins – cement 
board, MgO board

Resistant to fire, 
mold, mildew

TYPES OF SIPs? 



⚫ Pre-fabricated, pre-insulated stud wall panels 
are not SIPs

⚫ SIPs replace traditional wall studs to provide 
a better R-value over the entire wall surface 
(whole-wall R-value)

⚫ The idea is to use the OSB as the load 
bearing element, instead of studs.  The 
bearing area provided by a SIP wall is 
equivalent to 2x10 studs @ 16”oc

TYPES OF SIPs? 



Future-proofs a legacy to meet more demanding, 

upcoming standards with a third-party verified & 

engineered sustainable solution.

WHY SIPs? 

A simple, energy-efficient, insulating framing 

system. 

Exceed code requirements, while delivering 

more comfortable, durable buildings 

minimizing time, money and labor.
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SIP SPECIFICATION 



SIP DETAILS



SIP BASICS: DETAILS 

Panel joints are designed to 

reduce thermal bridging 

where structurally possible 

and sealed to reduce air 

infiltration



SIP BASICS: DETAILS 

⚫ SIP fasteners go 
through the panels, 
into structure

⚫ Wood screw point 
for wood

⚫ Light drill point for 
metal/light gauge

⚫ Heavy drill point for 
steel/iron up to ¼” 
thick



• A structural engineer with knowledge of SIP applications should 
be a part of the design process for any SIP structures

• Prevent the overdesign of the structural system, reduce costs, 
and meet code minimums

• Consult manufacturer 
code report and load 
charts for engineering 
information 
(www.sips.org)

ENGINEERING METHODS



Fire, Hurricane, Seismic & Structural 

Compliance - Code Reports & Standards

SIP DESIGN 

Reference over 20 

Company Industry

Code reports at: 

https://www.sips.org/

resources/building-

codes

https://www.sips.org/resources/building-codes
https://www.sips.org/resources/building-codes
https://www.sips.org/resources/building-codes


ENGINEERING METHODS

• Sample manufacturer 
load chart from code 
report

• Loads are calculated per 
Chapter 16 of the IBC 



• Load charts vary by spline 
type and load type

• This is a block spline and 
surface spline chart

• Other spline types include 
I-joist, LVL, and 2x lumber

ENGINEERING METHODS



ENGINEERING METHODS

Shear wall components:

•  Total shear wall assembly  

• SIP panels and splines

•  Edge members 

• Plates and end studs

•  Shear wall connectors

• Nails and screws

• Hold down anchors and 
anchor bolts



• Shear wall strap diagrams

• Hold down anchors at the ends of shear walls

• Shear plate anchor bolts must resist shear load

ENGINEERING METHODS



ENGINEERING METHODS

• Shear wall values are 
available to cover all seismic 
design categories

• Diaphragm values for wind 
design for SIP roof panels 
should be available from the 
manufacturer

• Like all shear walls and 
diaphragms, chord forces are 
critical. Straps can help 
transfer these forces across 
joints in the edge lumber



ENGINEERING METHODS

• Openings with heavy loads may 
require structural header 

• Some openings possible with 
SIP acting as header; consult 
engineer or manufacturer



FIRE RATINGS WITH SIPs



FIRE RATINGS WITH SIPs



STC rated assemblies: single walls

SOUND RATINGS WITH SIPs



STC rated assemblies: double walls

SOUND RATINGS WITH SIPs



Beyond combining SIPs with wood framing, other structural 
systems can be combined with SIPs to increase heights and 
spans in a building:

▪ Metal framing

▪ Structural steel

▪ Pre-engineered buildings

▪ Timber framing

▪ Glu-Lams

STRUCTURAL SIP HYBRIDS



Hybrid systems: SIPs with metal framing

Buffalo University Day Care

Buffalo, New York

Kideney Architects

STRUCTURAL SIP HYBRIDS



Hybrid systems: bar joists and structural steel with SIPs

STRUCTURAL SIP HYBRIDS

Silvis Middle School, East Moline, IL



Hybrid systems: bar joists and structural steel with SIPs

STRUCTURAL SIP HYBRIDS

Silvis Middle School, East Moline, IL



Pre-engineered building with SIPs

STRUCTURAL SIP HYBRIDS

SIPs manufacturing plant, Cottonwood, MN



SIPs and timber framing

STRUCTURAL SIP HYBRIDS

Darien Nature Center, Darien, CT



SIPs and timber framing

STRUCTURAL SIP HYBRIDS

Washington Fruit & Produce Corporate Office, Yakima, WA 

10” SIPs roof panels covering 14,900 square feet of conditioned space, achieving R-values 

that qualified for tax incentives as an Energy Qualified Cool Roof



SIPs with Glu-Lams

STRUCTURAL SIP HYBRIDS

Silverwood Park Visitor Center, Minneapolis, MN



SIP R-Values

SIP BASICS: R-VALUES

SIP Panel 

Thickness 4 ½” 6 ½” 8 ¼” 10 ¼” 12 ¼”

EPS 14.4 21.6 27.9 35.1 45.9

XPS 19.5 29.5 38.3 48.3 58.3

Polyurethane 21.7 32.9 N/A N/A N/A

• Consult panel manufacturer to verify R-values.  R-values can vary 

between manufacturers.

• Calculated R-Values include 7/16” OSB on each side.  EPS is Type I per 

ASTM C578-07

• XPS is TYPE IV per ASTM C578-06.  Polyurethane information is 

derived from the range of products offered by SIPA member 

manufacturers.

• R-Values are at mean temperature of 75 degrees F  



Benefits of SIPs to meet the 2012 thru 2021 IECC

• Continuous insulation benefits for greater whole 
wall R-value

• Greater airtightness and less infiltration  

ENERGY CODE COMPLIANCE

New requirements of the energy code

• 201 IECC 50% more efficient than 2006 IECC

• Greater insulation requirements for building envelope 
and continuous insulation (ci)



ENERGY CODE COMPLIANCE



SIP DESIGN 

SIP Roof & Wall Meet 2018 / 2021 Commercial IECC



2015 IECC Commercial R-value requirements (prescriptive)

ENERGY CODE COMPLIANCE



CHARACTERISTICS OF SIPs 

More than 40% of a building’s total envelope loss is due to 

infiltration!

SIPs have:

• Very few gaps (3% vs 25% framing factor)

• Industry standard sealing details

• Superior indoor air quality



Foam Everything

• Panel joints

• Windows and doors

• Plumbing stacks

• Chimneys

SIP DETAILS - Sealing 



Oak Ridge National Laboratory Studies

4.5” SIP wall 

outperforms 2”x 6” 

stud wall with R-19

SIP INSULATION BETTER 

*

6.5” SIP wall 

96% better than 

2”x 6” with R-19



ENERGY CODE COMPLIANCE

Thermal Bridging

SIPStick Framing



Air Tightness

CHARACTERISTICS OF SIPs 

SIPs can make 

homes tight enough 

to meet the Passive 

House air tightness 

standard (0.6 

ACH50), which is 

one of the highest in 

the industry



SIP SEALING

To attain full airtightness with 
SIPs: 

• Seal joints, openings, and 
penetrations with tape and 
mastic per manufacturer 
requirements 

• Foam may be used to seal 
joints per the manufacturer

• Tape location varies with 
climate

  



Performance method

ENERGY CODE COMPLIANCE

• Whole building 
energy modeling 
compared to 
reference design

• Use COMcheck or 
other approved 
software



ENERGY STAR commercial tax deduction 45L, 179d, 25c

• $1.80/ft2 up to $5/ft2

• $0.60 for building envelope

• 50% savings over ASHRAE 90.1-2001

• Use approved energy modeling software

TAX INCENTIVES 



 

  

ARCHITECTURE 2030

SIPs contributes to this by…

• Energy savings as a result of greater insulation 
values and insulation continuity 

• Greater building tightness and infiltration reduction

• Reducing construction waste as well as waste 
during the manufacturing process

www.architecture2030.org 

http://www.aia.org/about/initiatives/



LCA (Life Cycle Analysis) studies for SIPs:

• EPS Industry Alliance

• SIPs save energy invested in component and 
product manufacture and transportation  

• 5.1 yr energy payback (avg. zones 1-5) 

• 3.8 yrs recapture of greenhouse gas 
emissions (avg. zones 1-5)

• BASF 

• SIPs outperform 2x construction for LCA

• Oregon Department of Environmental Quality

• SIPs reduce onsite construction waste when 
compared to other systems

LIFE CYCLE ANALYSIS



LIFE CYCLE ANALYSIS

EPS Industry Alliance Life Cycle Analysis



THERMAL CHARACTERISTICS

A more consistent, symmetric R-value

The more framing you have, the 

more inconsistent the R-Value

Fight Cavities!

❑ Cavity walls with code 
enforced high performance 
increase the possibility of 
“pumping” water vapor into 
cavities which can cause 
mold, rot and mildew.  

❑ SIPs eliminate this problem 
by having no cavity space.  
This is especially true for 
cold weather climates.



CLIMATE SPECIFIC DESIGN

• SIP durability

• Prevent the intrusion and 
entrapment of moisture in 
cold and/or wet climates

• Design with drainage planes 
and roof vents for all cold 
climates and where there is 
more than 20 inches of rain 
per year for maximum 
durability

• Three types of water intrusion

• Bulk water

• Air infiltration

• Vapor drive



• Drying of the exterior envelope is a universal issue for all building types, 
including SIPs 

• Be aware of the climate you are building in to determine the need for 
drainage at the exterior envelope

• If required, create a drainage plain or rain screen to allow for the drying of 
SIPs at the exterior and prevent the trapping of moisture  

• A variety of drainage techniques may be used:

• Drainage mat

• Furring strips

CLIMATE SPECIFIC DESIGN



CLIMATE SPECIFIC DESIGN

• Roofing paper at roof is 
acceptable for some drier 
climates in the continental US

• Cold weather climates should 
have vented roofs

• Flat or low slope roofs should 
not have TPO applied directly 
to OSB

• Standing seam metal roofs 
may not need venting



INDOOR AIR QUALITY WITH SIPs

OSB is manufactured with a phenolic resin that has negligible 
quantities of formaldehyde. 

“…plywood and OSB manufactured to US product Standards PS 1 and 
PS 2 have such low emission levels that they are exempt from the 
leading formaldehyde emissions standards and regulations.” (APA)

OSB meets the standards of the following regulators:

• U.S. HUD Manufactured Housing Standard

• California Air Resources Board (CARB) Air Toxic Control Measure 
for Composite Wood Products

• Japanese Agriculture Standards

• EN 300 standards (Europe)



Coordination with the design team is essential before the actual 
manufacturing of SIPs.  

• HVAC

• Mechanical ventilation required

• Properly design and size equipment

• Window and door openings

• Electrical

• Chases in SIP walls or furred walls to run electrical wiring

• Structural system

• Coordinate steel and concrete carefully

CONSTRUCTION METHODS AND 

SPECIFICATIONS



• Wall panels can have 1” to 1 1/2” 
diameter electrical chases.

• Horizontally at switch & outlet heights

• Vertically, typically 4’ OC

• Top and bottom plates are drilled during 
installation to access the vertical 
electrical chases

SIPs ELECTRICAL



CONSTRUCTION METHODS: SIP 

BENEFITS

• Shell enclosed and dried in 
quickly 

• Subs start sooner, finish faster

• Drywall hangs faster

• Trim labor reduced

• Less jobsite waste

• Electrical chases provided

• Uniform & straight nailing 
surfaces



COMMERCIAL APPLICATIONS 

SIPs can be used for non-residential applications with high 
performance and high value

• Schools

• Commercial

• Civic buildings

• Medical buildings

• Warehouses

• Retirement communities

• Multi-family housing

• Restaurants



SIPs and timber framing

Rocky Mountain Institute Innovation Center, Basalt, CO

Innovative use of curved panels. Certified Passive House (largest in the U.S.) 

83K of PV;  0.36 ACH

COMMERCIAL APPLICATIONS 



Jacob E. Manch Elementary School, Las Vegas, NV

COMMERCIAL APPLICATIONS 



Jacob E. Manch Elementary School, Las Vegas, NV

COMMERCIAL APPLICATIONS 



Coventry Senior Living, Mahtomedi, MN

COMMERCIAL APPLICATIONS 



Finn Hill Junior High School, Kirkland, WA

COMMERCIAL APPLICATIONS 



Finn Hill Junior High School, Kirkland, WA

COMMERCIAL APPLICATIONS 



COMMERCIAL APPLICATIONS 

Aeon Alliance Expansion, Minneapolis, MN



COMMERCIAL APPLICATIONS 

Aeon Alliance Expansion, Minneapolis, MN



COMMERCIAL APPLICATIONS 

Bend Parks and Recreation, Bend, OR



COMMERCIAL APPLICATIONS 

Bend Parks and Recreation, Bend, OR



Now, the design professional will be able to:

• Discuss the basics of structural insulated panels (SIPs) in terms of 

composition, engineering methods, and codes and standards; and 

how this contributes toward a more sustainable design. 

• Identify the energy-efficient characteristics of SIPs and how these 

help improve overall building energy efficiency.

• Describe the waste reducing and product life cycle benefits of 

building with SIPs, compared to traditional wood framing.  

• Explain how SIPs contribute to better indoor air quality through a 

reduction in both air infiltration and interior off gassing. 

• Discuss the advanced technical requirements and design 

applications of SIPs.

Course Summary



Any Questions?
The next 10 minutes will be focused on discussing the course material.

Question and Answer



Applications - Residential SIP RESOURCES

www.SIPs.org
• Free online Builder Education with SIPs 

Training (BEST) 10 videos (or YouTube)

• SIPA Master Builder Program

• SIPschool hands on training events

• Builder’s Guide to SIPs by Joe Lstiburek

• AIA & GBCI Continuing Education courses

• Find a supplier in your area

• Case studies /tech briefs /project maps

• Builder Need to Know guide & checklists

• In depth Best Practices and Connection Details



Applications - Residential SIP RESOURCES

Building with SIPs – Need to Know

Free copies available here 

At SIPA table!



Make sure your SIP manufacturer is a 

member of SIPA for quality control 

purposes.

Quality



www.sips.orgChapter 8 – Integrating Mechanical Systems

Resources – Design Best Practice Guides

https://www.sips.org/resources/design#section414



www.sips.orgChapter 8 – Integrating Mechanical Systems

Resources – BEST Program

Take for free at: https://www.sips.org/resources/bestprogram

✓ Entire videos series remastered for high-def

✓ All credentialled for AIA CEU HSW credits

✓ Available at SIPs.org & YouTube and…

✓ EEBA & Hi Performance Insulation Pros. hosting



www.sips.orgChapter 8 – Integrating Mechanical Systems

Resources – www.SIPs.org
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