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When you choose R-Control SIPs, you're collaborating with a team of experts
who work with you every step of the way. We’re here to answer your gquestions,
solve your problems, and do everything we can to make sure your project pro-
ceeds smoothly—and ends successfully.

R-Control SIPs are manufactured by a network of licensed manufacturers
throughout North America and the world. R-Control SIP licensed facilities
adhere to strict, consistent standards to ensure high-quality custom-made
R-Control SIPs.

This network allows us to offer architects, designers and builders the
best of both worlds: the resources of the country’s largest provider of SIP
products and systems, and the superior attention and customer service
of a local supplier.

Note: Information deemed reliable at time of printing. Please visit
www.r-control.com for the latest information. January 2012.
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General Recommendations

R-Control SIP Sizes

R-Control SIPs are made in a variety of sizes, most commonly from
4’ x 8 up to 8’ x 24’. Consult the local R-Control SIP Manufacturer
for sizes and fabrication services available in your area.

Environmentally Safe

The core material for R-Control SIPs, Foam-Control EPS with
Perform Guard, contains no CFCs, HCFCs, HFCs or formaldehyde
and is recyclable. Foam-Control EPS with Perform Guard is inert,
non-nutritive and highly stable. Your R-Control SIP Manufacturer
encourages you to support recycling and energy conservation.

Warranty

R-Control SIP Manufacturers provide a 20-year warranty
covering structural strength and thermal performance. Contact
the local R-Control SIP manufacturer for details regarding the
warranty program.

Engineering

R-Control SIPs are engineered structural components. Please refer
to the R-Control SIP Load Design Charts for structural capacities.
Each structure designed with R-Control SIPs must be reviewed by
a qualified design professional.

Mechanical Ventilation

R-Control SIP construction effectively eliminates air infiltration
and exfiltration in a structure. Energy robbing air changes are
greatly reduced. For this reason R-Control SIP Manufacturers re-
quire the use of an air exchanger. R-Control also recommends
that your structure be analyzed by a qualified HVAC representa-
tive to determine proper ventilation design. Refer to R-Control
SIP Technical Bulletins sip no. 2000 and sip no. 2051.

Handling - Storage - Protection

R-Control SIPs should be stored in a fully supported man-
ner and protected from weather. Cover stored SIPs with tarps
or similar protective wraps. Exposure 1 OSB facings are used
in R-Control SIP manufacture; however, panels used for roof
systems must have temporary roofing applied at the time of
installation. Apply finished roofing when immediately practical.

Metal roof systems have inherent properties that may cause
R-Control SIP roofs covered with these materials to become hot-
ter than other roof systems. When installing metal roof systems
on R-Control SIPs, additional design considerations may be nec-
essary to protect the roofing underlayment and the SIP from ex-
cessive temperatures. These design precautions may include the

CONTROL
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use of a ventilated air space above the SIP to minimize tempera-
ture exposure. Consult with the R-Control SIP Manufacturers for
local recommendations. Refer to R-Control SIP Technical Bulletin
sip no. 2064.

SIP walls must have code approved weather-proof cladding
system (underlayment plus siding/cladding) applied when imme-
diately practical. If wall cladding application is delayed (more than
three weeks or an anticipated repeated exposure to precipitation
is expected) apply temporary breathable weather-proof under-
layment to the exterior wall prior to permanent finish materials.
Refer to R-Control SIP Technical Bulletin sip no. 2050.

EPS contains a flame retardant additive. However, the EPS should
be considered combustible and used with code approved thermal
barriers and should not be stored near any open flame or source
of ignition. Do not install or use EPS with coal-tar pitch or highly
solvent extended mastics, adhesives or sealants. Consult the lo-
cal R-Control SIP Manufacturer for suggested adhesives, sealants,
and assembly specifications not otherwise detailed in this manual.
Refer to R-Control SIP Technical Bulletin sip no. 2048 and
sip no. 2064.

SIP Handling and Placement

R-Control SIPs may be complete roof, wall, or floor sections in
the building design. R-Control SIPs may be placed on founda-
tions, conventionally framed structural systems, or they may be
the structural systems themselves. They may be erected by hand
or with the use of a crane or lift truck. Panel weight and contrac-
tor preference will dictate the erection method used. Regardless
of the erection method or the framing system used to support
R-Control SIPs, place, secure and attach the panels following the
details and guidelines shown in this manual.

SIP Splines

All spline connections of R-Control SIPs using Double 2X’s and
[-Beams must be continuous members.

SIP Fastening

R-Control SIPs are connected by nails and Do-All-Ply®. Screws or
staples of equal strength may be substituted for nails when used
at an equivalent frequency. R-Control Do-All-Ply must be used
together with all fastening techniques. When R-Control Wood
Screw or Metal Fasteners are used, they require a minimum of 1”
penetration into the support.

CONTROL
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Do-All-Ply and SIP Tape

R-Control Do-All-Ply is a sealant which is safe for expanded poly-
styrene foam insulation. Apply the Do-All-Ply in a continuous 1/2”
diameter bead as shown in the R-Control SIP details. This size
bead will result in the optimum coating when plates and splines
are installed.

R-Control SIP Tape is a butyl rubber adhesive based sealing tape
for use on R-Control SIPs. R-Control SIP Tape is used in conjunc-
tion with R-Control Do-All-Ply. When properly applied, the use of
R-Control Do-All-Ply and SIP Tape will augment the overall tight-
ness of the structure.

Vapor Retarders

R-Control requires the use of SIP Tape or an equivalent vapor re-
tarder at SIP connections per climate conditions or code require-
ments to ensure long term durable structures. Refer to R-Control
SIP Technical Bulletin sip no. 2022, sip no. 2048, and sip no. 2057.

Thermal Barriers

All interior surfaces of the R-Control SIP must be finished with
a code approved 15-minute thermal barrier, such as 1/2” gypsum
board, Blazeguard or 1X wood paneling. Apply code approved
thermal barriers according to the manufacturer’s specification.
Buildings with automatic sprinklers as part of their designs may
not require a thermal barrier. Consult your local building code
department for special uses.

Hourly fire rated systems can be achieved using high performance
thermal barriers such as type X and C gypsum board, spray ap-
plied fire proofing, etc. Refer to R-Control SIP Technical Bulletin
sip no. 2018.

Special Treatments

R-Control SIPs are produced with Foam-Control EPS with
Perform Guard that protects the core insulation from potential
termite damage. In addition, the OSB facings can be coated with
FrameGuard that protects the OSB from mold, mildew and termite
damage. Please contact your local R-Control SIP manufacturer to
learn about specifications for these special treatments.

Fgan!sgﬁua£d°

Perform Guard®
TERMITE RESISTANT
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Disclaimer

Details, illustrations, pictures and guidelines provided here-
in give basic information and illustrate examples of R-Con-
trol SIP installation. The basic information provide herein is
not intended to cover every potential use and application of
R-Control SIPs. It is the responsibility of the installer to be-
come familiar with his specific application and determine if
R-Control SIPs are suitable. By commencing work, the installer
accepts full responsibility for the proper and safe installation of
R-Control SIPs at his job site. Adding an insulation component
may change the behavior of a wall assembly with regard to air
movement, water vapor transmittance, bulk water management
and heating, cooling and ventilation systems. It is the responsibil-
ity of the owner or the owner’s representative to design the insu-
lated wall assembly to perform in a manner ensuring function and
durability. Furthermore, it is the sole responsibility of the installer
to meet all federal and local regulatory requirements for job site
safety for himself, his workers and any others on the job site while
in the execution of all phases of R-Control SIP installation.
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TecH BULLETIN

SIPs
SIP No. 2069

Subject: LEED for Homes

Date: November 2009

The United States Green Building Council (USGBC) publishes
the Leadership in Energy and Environmental Design (LEED)
rating system to help encourage sustainable design.

The LEED for Homes Rating System has been specifically de-
signed to help advance sustainable design in the construction
of residential homes. Credits or points are earned for meet-
ing specific milestones in various categories. A minimum
number of available points are required to achieve a LEED
Certified rating. Silver, Gold, and Platinum levels are also
available by meeting higher point thresholds. The catego-
ries covered by the LEED for Homes Rating System include:

¢ Innovation & Design Process
e Location & Linkages

« Sustainable Sites

 Water Efficiency

* Energy & Atmosphere

* Materials & Resources

e Indoor Environmental Quality

* Awareness & Education

LEED Point Potential when using R-Control SIPs
Innovation & Design Process

ID3: Innovation or Regional Design
R-Control SIP use can be shown to be an innovative
design measure for 1 point.

Sustainable Sites

SS5: Nontoxic Pest Control

R-Control SIPs with FrameGuard are protected with a
borate product that can qualify as a non toxic pest con-
trol strategy for 1/2 point.

Energy & Atmosphere

ES1: Optimize Energy Performance

R-Control SIPs can help build a Energy Star qualified
home and a suitable HERS Index that will provide nu-
merous points (up to 34).

EAZ2: Insulation

R-Control SIPs can be selected with an R-value 5%
higher than the Energy code to achieve 2 points for
enhances insulation.

EAZ3: Air Infiltration

The tight construction of R-Control SIPs make it easy
to meet the minimal envelope leakage requirement
(3 points).

Materials & Resources

MR1: Material-Efficient Framing
R-Control SIPs can be provided fully fabricated to a
home plan. The framing efficiencies of R-Control SIPs
meet the requirement of Credit 1.4 (up to 2 points) or
Off-Site Fabrication (4 points).

R)|sips
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Materials & Resources - cont’d

MR2: Environmentally Preferable Products

R-Control SIPs are available FSC Chain of Custody
certified when manufacture with FSC certified OSB (up
to 1 point).

MR3: Waste Management
R-Control SIPs can be provided fully fabricated to
reduce on-site waste (up to 3 points).

Indoor Environmental Quality

EQ4: Outdoor Air Ventilation

As part of the airtight construction with R-Control SIPs, a
ventilation design to incorporate outdoor air ventilation
is part of the process when building with R-Control SIPs
(up to 3 points).

For more information on LEED for Homes, please visit
www.usgbc.org

FOAM

R-Control SIPs are made exclusively

with Foam-Control EPS. R-Control SIPs and
Foam-Control EPS are manufactured by
AFM Corporation licensees.

Copyright © 2012 AFM Corporation.

All rights reserved. Printed in USA.
R-Control, Foam-Control, Perform Guard,
and Control, Not Compromise are
registered trademarks of AFM Corporation,
Lakeville, MN.

S I Ps WwWw.r-control.com CONTROL,

NOT COMPROMISE.”
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SIPs
SIP No. 2070

Subject: Mold Resistant SIPs - FrameGuard® Coating

Date: October 2008 (Revised March 2010)

R-Control SIPs are coated with FrameGuard solution to pro-
vide protection against mold, mildew, and termite damage
to the oriented strand board (OSB) facings. An important

aspect of choosing a mold, mildew, and termite resistant MOId Control StUdy
coating for a SIP panel is to understand the regulatory, man- Third Pa rty Testing1
ufacturing, testing, air quality, and warranty details of the
system.
Mean Mold Rating after 8 weeks

EPA Registration Complete

Mold
A critical regulatory issue is that all chemicals and compo- Coverage
nents claiming to provide protection against mold and ter- T
mites must be registered with the Environmental Protection 4 T
Agency (EPA). 1
The moldecide component of FrameGuard coating is cov- % 34+ 28
ered by EPA registration # 72616-1-62190 and the ter- =
mite resistant component is covered by EPA registration é -T
# 64405-1-62190. Other products may use an EPA regis- 5>+
tered component recognized for termites, but we recom-
mend that you verify their registration with the EPA to T [ voaEsisTuy | 1.3
ensure it includes recognition for mold resistance. 1 4+
Quality Controlled Manufacturing 1 oo Tt R
FrameGuard coating is a blend of components factory ap- Ml\éffd 0 0
plied with advanced manufacturing equipment and process- untreated FrameGuard competitive
es to provide thorough coverage to the surface of R-Control 0SB coated OSB product

SIPs. Quality control records are maintained and ongoing

tests are conducted to ensure proper treatment.
! Independent testing by Forintek Canada Corporation, using ASTM D-3273. Project 4528

Independent Testing - Mold

The FrameGuard coating has been tested side by side with
many other wood protection products claiming protection
against mold. Testing was conducted by Forintek, an in-
dependent third party agency recognized as a leader in
wood protection testing. The testing followed ASTM D3273,
“Standard Test Method for Resistance to Growth of Mold
on the Surface of Interior Coatings in an Environmental
Chamber”. This mold growth study examined coated and
uncoated samples over eight weeks, at a temperature of
77 °F, and a relative humidity of 100%. The product perfor-

mance was rated on a scale from O (no mold) to 5 (complete E SIPs
mold coverage). The FrameGuard formulation was the clear
leader in performance when compared against competi- SIP no. 2070

tive products used to treat the wood facings of SIP panels.
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Warranty Coverage

R-Control sources the FrameGuard coating exclusively from
Arch Wood and Protection, Inc. The FrameGuard limited
warranty (see the warranty document for details) is backed
by your R-Control supplier and Arch Wood Protection, Inc.
You can be assured the warranty protection is backed by
companies with a long history of performance servicing the
SIP and wood protection markets. Arch Chemicals, the par-
ent company of Arch Wood Protection, is an international
leader in biocides with over $1.5 billion in sales.

There is no cost for your FrameGuard limited warranty nor
are there any special registration requirements. Some other
competitive products may charge a fee for their warranty
and require registration.

R-Control SIPs are made exclusively

with Foam-Control EPS. R-Control SIPs
and Foam-Control EPS are manufactured
by AFM Corporation licensees.

Copyright © 2012 AFM Corporation.

All rights reserved. Printed in USA.
R-Control, Foam-Control, Perform

Guard, and Control, Not Compromise are
registered trademarks of AFM Corporation,
Lakeville, MN.

FrameGuard is a registered trademark of
Arch Wood Protection, Inc.
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TecH BULLETIN

SIPs
SIP No. 2071

Subject:

Date: September 2009

The ventilation of metal roofing when installed over
R-Control SIPs is a recommended procedure that provides a
number of building science benefits.

The primary benefit of venting above an R-Control SIP roof
is the removal of unintended moisture vapor that may ema-
nate from the interior of the building from misapplication of
R-Control Do-All-Ply and R-Control SIP tape at joints. The
venting of moisture vapor between the roof covering and
the top of the R-Control SIP reduces the risk of condensa-
tion and the potential of moisture damage. In addition to
the venting of interior moisture, any rainwater or melting
snow that circumvents the metal roofing materials is also
removed by virtue of the ventilation space.

Additional benefits of a ventilation cavity is the reduction in
the temperature of the R-Control SIP upper surface which
reduces the cooling loads for a roof system in the summer.
Some metal roofing systems, particularly Zinc and Copper,
can expose R-Control SIP roof decks to high temperatures
and this reduction of temperature is required. In winter, the
ventilated space assists by reducing ice damns when the
depth of snow is significant. Impact noise of rain and hail
are mitigated as well.

R-Control has investigated a unique product that is com-
patible and works well with R-Control SIP for above deck
ventilation - Colbond’s Enkamat 7020. Enkamat 7020 is
commonly used in roofing applications to provide the ven-
tilation, drainage, and thermal separation needed for a long
service life.

Enkamat 7020 is a three-dimensional mat made of continu-
ous nylon filaments fused at their intersections. The 95%
open structure of the entangled filaments facilitates drying
of condensed water vapor from the building interior while
giving full support to the metal roof. The nylon filaments

Metal Roof Ventilation with Enkamat 7020

do not fail under the load of the roof and the rigors of the
construction environment, including construction foot traf-
fic. The space created between the R-Control SIP roof deck
and the roof covering will allow moisture to flow away or
evaporate.

Enkamat 7020 from Colbond

Testing has been conducted on the temperature difference
that an R-Control SIP experiences when ventilated with En-
kamat 7020 compared to no ventilation. A standing seam
metal roof on a small scale R-Control SIP roof structure was
constructed specifically for this evaluation. Dark standing
seam metal roof panels were fixed to the roof over the Enka-
mat 7020/roofing underlayment combination and this was
compared to the metal roof panels over roofing underlay-
ment alone.

The top surface of the metal roofing was brought to a
temperature of 194°F (90°C) with the use of infrared heat
lamps. This temperature was held for 6 hours to ensure the
temperatures through the assembly would stabilize.

R)|sips
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Temp Reduction From
SIP Metal Roof to Top
Ventilation Surface of R-Control SIP
None 10°F
Enkamat 7020 43°F

The temperature recorded on the top surface of the
R-Control SIP was significantly lower with the use of the
Enkamat 7020.

These results clearly demonstrate the effect of an air space
on the temperature of an R-Control SIP roof deck when
metal roofing is exposed to high temperatures and solar ex-
posure.

R-Control recommends Colbond’s Enkamat 7020 as a
product that provides the important benefit of easy, cost
effective installation with R-Control SIPs and the addition-
al building science benefits of ventilation.

FOAM

R-Control SIPs are made exclusively

with Foam-Control EPS. R-Control SIPs and
Foam-Control EPS are manufactured by
AFM Corporation licensees.

Copyright © 2012 AFM Corporation.

All rights reserved. Printed in USA.
R-Control, Foam-Control, Perform Guard,
and Control, Not Compromise are
registered trademarks of AFM Corporation,
Lakeville, MN.
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TecH BULLETIN

SIPs
SIP No. 2072

Subject: Fiber Cement Siding from James Hardie

Date: February 2010

James Hardie, a leader in the manufacture of fiber ce-
ment siding, has examined the use of their products with
R-Control SIPs and have authored the attached James Har-
die technical bulletin. James Hardie has served notice that
their products applied directly over R-Control SIPs are ac-
ceptable following their recommended attachment pat-
terns.

James Hardie’s siding is recommended as a premium fiber
cement siding product compatible with R-Control SIPs.

Information on the attachment requirement for James Har-
die fiber cement siding is attached to this bulletin. For fur-
ther information on James Hardie siding products, please
visit www.jameshardie.com

FOAM

R-Control SIPs are made exclusively

with Foam-Control EPS. R-Control SIPs and
Foam-Control EPS are manufactured by
AFM Corporation licensees.

Copyright © 2012 AFM Corporation.

All rights reserved. Printed in USA.
R-Control, Foam-Control, Perform Guard,
and Control, Not Compromise are
registered trademarks of AFM Corporation,
Lakeville, MN.
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James Hardie Building Products, Inc.
26300 La Alamada.

=

August 11, 2009 Technical Bulletin 07102008

(Replaces TB dated 7/10/08)
To Whom It May Concern:

Re: HardiePlank™ Lap Siding, HardiePanel™ Vertical Siding, and Artisan® Lap Siding Directly Fastened Over Structurally
Insulated Panels (SIP’s)!

Based on ASTM E330 Transverse Uniform Load Tests (wind load tests) and ASTM D 1037 Fastener Withdrawal and Fastener Pull
Through Tests, HardiePlank™ Lap Siding, HardiePanel™ Vertical Siding, and Artisan® Lap Siding over SIP’s" shall be fastened according
to the Allowable Fastener Spacing listed in Table 1 (HardiePlank), Table 2 (HardiePlank, Artisan Lap), or Table 3 (HardiePanel) on the
subsequent pages.

James Hardie Building Products Installation Instructions (HardiePlank, HardiePanel, Artisan Lap Siding) shall be followed for basic
installation requirements. SIP’s" is an engineered factory built wall unit, hence it is important to follow the individual SIP manufacture’s
installation instructions concerning the application of siding.

All national, state, and local building code requirements must be followed and where they are more stringent than the JamesHardie®
installation requirements, state and local requirements will take precedence.

Current and detailed information on JamesHardie® product applications are found at http://www.jameshardie.com.

For further clarification, please contact your local sales representative, or, the JamesHardie® Technical Desk at 1-800-942-7343.

Sincerely,
Chad Diercks

Technical Services Manager
James Hardie Building Products

T Minimum 7/16 inch APA rated OSB

@
-
James Ha rd le IMPORTANT: FAILURE TO INSTALL AND FINISH THIS PRODUCT IN ACCORDANCE WITH APPLICABLE BUILDING CODES

AND JAMES HARDIE'S WRITTEN APPLICATION INSTRUCTIONS MAY LEAD TO PERSONAL INJURY, AFFECT SYSTEM
PERFORMANCE, VIOLATE LOCAL BUILDING CODES, AND VOID THE PRODUCT ONLY WARRANTY.



Table 1, HardiePlank™ Lap Siding Blind Nail - Roofing Nail Fastening Method

IBC® & IRC®/2006
Fastner: No. 11 Gauge X 1-3/4" long corrosion resistant roofing nail - Blind Nailed®
Table Shows Allowable Fastener Spacing (inches) for
5/16" Hardiplank™ Lap Siding fastened to APA rated minimum 7/16" thick OSB Sheathing
‘3\7_5ig Buildin| 5%, .inch wide | 6%- & 6%-inch wide | 7%- & 7%4-inch wide | 8- & 8V4-inch wide | 9%- & 9%-inch wide
in g
Speed | Height Exposure Exposure Exposure Exposure Exposure
B C D B C D B C D B C D B C D
0-15 23 19 16 21 17 14 18 14 12 15 12 10 12 10 8
20 23 18 15 21 16 13 18 14 1 15 1 10 12 9 8
90 mph 30 23 17 14 21 15 12 18 13 1 15 10 9 12 8 7
40 22 16 13 19 14 12 16 12 10 14 10 8 1 8 7
50 20 15 13 18 13 11 15 1 10 13 9 8 10 8 6
60 19 14 12 17 13 11 14 11 9 12 9 8 10 7 6
0-15 19 16 13 17 14 11 14 12 10 12 10 8 9 8 6
20 19 15 12 17 13 11 14 1 9 12 9 8 9 7 6
30 19 14 11 17 12 10 14 10 9 12 8 7 9 7 6
100 mph
40 17 13 11 15 11 10 13 10 8 1 8 7 9 6 5
50 16 12 10 14 11 9 12 9 8 10 8 7 8 6 5
60 16 12 10 14 10 9 12 9 8 10 7 6 8 6 5
0-15 16 13 11 14 11 9 12 10 8 10 8 7 8 6 5
20 16 12 10 14 11 9 12 9 8 10 8 6 8 6 5
30 16 11 9 14 10 8 12 8 7 10 7 6 8 6 5
110 mph
40 14 11 9 13 9 8 11 8 7 9 7 6 7 5 4
50 14 10 9 12 9 8 10 8 6 8 6 5 7 5 4
60 13 10 8 1 9 7 10 7 6 8 6 5 6 5 4
0-15 13 11 9 12 10 8 10 8 7 8 7 6 7 5 4
20 13 10 9 12 9 7 10 8 6 8 6 5 7 5 4
30 13 9 8 12 8 7 10 7 6 8 6 5 7 5 4
120 mph
40 12 9 8 11 8 7 9 7 6 8 6 5 6 4 4
50 11 8 7 10 7 6 9 6 5 7 5 5 6 4 4
60 11 8 7 10 7 6 8 6 5 7 5 4 5 4 4
0-15 11 9 8 10 8 7 8 7 6 7 6 5 6 5 4
20 11 9 7 10 8 6 8 7 5 7 5 5 6 4 4
30 11 8 7 10 7 6 8 6 5 7 5 4 6 4 -
130 mph
40 10 8 6 9 7 6 8 6 5 6 5 4 5 4 -
50 10 7 6 9 6 5 7 5 5 6 5 4 5 4 -
60 9 7 6 8 6 5 7 5 5 6 4 4 5 - -
0-15 10 8 7 8 7 6 7 6 5 6 5 4 5 4 -
20 10 8 6 8 7 6 7 6 5 6 5 4 5 4 -
140 mph 30 10 7 6 8 6 5 7 5 4 6 4 4 5 - -
40 9 7 6 8 6 5 7 5 4 6 4 - 4 - -
50 8 6 5 7 5 5 6 5 4 5 4 - 4 - -
60 8 6 5 7 5 5 6 5 4 5 4 - 4 - -
0-15 8 7 6 7 6 5 6 5 4 5 4 4 4 - -
20 8 7 5 7 6 5 6 5 4 5 4 - 4 - -
150 mph 30 8 6 5 7 5 4 6 5 4 5 4 - 4 - -
40 8 6 5 7 5 4 6 4 4 5 4 - 4 - -
50 7 5 5 6 5 4 5 4 - 5 - - 4 - -
60 7 5 4 6 5 4 5 4 - 4 - - - - -
Notes to Table:
1. Maximum basic wind speed shall be 150 mph.
2. Interpolation to address building height and other plank widths is permitted.
3. The lap conceals the fasteners of the previous course (Blind Nailed).
4. 1 inch = 25.4 mm, 1 foot = 305 mm, 1 mph = 0.44 m/s

JamesHardie




Table 2, HardiePlank™ Lap Siding or Artisan® Lap Siding Blind Screw — Wafer Head Screw Fastening Method

IBC® & IRC®/2006
Fastener: No. 8 X 1-5/8" Long X 0.375" Head Diameter Ribbed Wafer Head Screw - Blind Screwed®
Table Shows Allowable Fastener Spacing (inches) for
5/16" Hardiplank™ Lap Siding fastened to APA rated minimum 7/16" thick OSB Sheathing
5/8" Artisan® Lap Siding fastened to APA rated minimum 7/16" thick OSB Sheathing
3\7_5: Buildin|  5v, .inch wide | 6%- & 6%-inch wide | 7%- & 7%-inch wide | 8- & 8%-inch wide | 9%- & 9%-inch wide
in g
Speed | Height Exposure Exposure Exposure Exposure Exposure
B C D B C D B C D B C D B C D
0-15 24 24 24 24 24 24 24 24 24 24 24 24 24 23 19
20 24 24 24 24 24 24 24 24 24 24 24 24 24 22 18
90 mph 30 24 24 24 24 24 24 24 24 24 24 24 22 24 20 17
40 24 24 24 24 24 24 24 24 24 24 24 21 24 19 16
50 24 24 24 24 24 24 24 24 24 24 24 20 24 18 16
60 24 24 24 24 24 24 24 24 24 24 23 20 23 18 15
0-15 24 24 24 24 24 24 24 24 24 24 24 20 23 19 16
20 24 24 24 24 24 24 24 24 24 24 23 19 23 18 15
100 mph 30 24 24 24 24 24 24 24 24 23 24 21 18 23 16 14
40 24 24 24 24 24 24 24 24 21 24 20 17 21 15 13
50 24 24 24 24 24 24 24 24 21 24 19 16 20 15 13
60 24 24 24 24 24 24 24 23 20 24 19 16 19 14 12
0-15 24 24 24 24 24 24 24 24 21 24 20 17 19 16 13
20 24 24 24 24 24 24 24 24 20 24 19 16 19 15 12
110 mph 30 24 24 24 24 24 22 24 22 19 24 18 15 19 14 11
40 24 24 24 24 24 21 24 21 18 23 17 14 17 13 11
50 24 24 23 24 24 20 24 20 17 21 16 14 16 12 10
60 24 24 23 24 23 20 24 19 17 20 15 13 16 12 10
0-15 24 24 24 24 24 21 24 21 18 21 17 14 16 13 11
20 24 24 23 24 24 20 24 20 17 21 16 13 16 12 10
120 mph 30 24 24 22 24 22 19 24 19 16 21 15 13 16 11 10
40 24 24 20 24 21 18 24 17 15 19 14 12 15 11 9
50 24 23 20 24 20 17 22 17 14 18 13 11 14 10 9
60 24 22 19 24 19 16 21 16 14 17 13 11 13 10 9
0-15 24 24 21 24 22 18 22 18 15 18 15 12 14 11 9
20 24 24 20 24 20 17 22 17 14 18 14 11 14 11 9
130 mph 30 24 22 18 24 19 16 22 16 13 18 13 11 14 10 8
40 24 20 17 24 18 15 20 15 13 16 12 10 13 9 8
50 24 20 17 23 17 14 19 14 12 15 11 10 12 9 7
60 24 19 16 22 16 14 18 14 12 15 11 9 11 8 7
0-15 24 22 18 23 19 15 19 16 13 15 13 10 12 10 8
20 24 20 17 23 18 15 19 15 12 15 12 10 12 9 8
140 mph 30 24 19 16 23 16 14 19 14 12 15 11 9 12 8 7
40 24 18 15 21 15 13 18 13 11 14 10 9 11 8 7
50 23 17 14 20 15 12 16 12 11 13 10 8 10 8 6
60 22 16 14 19 14 12 16 12 10 13 9 8 10 7 6
0-15 23 19 16 20 16 13 17 14 11 13 11 9 10 8 7
20 23 18 15 20 15 13 17 13 11 13 10 9 10 8 7
30 23 16 14 20 14 12 17 12 10 13 9 8 10 7 6
150 mph
40 21 15 13 18 13 11 15 11 10 12 9 8 9 7 6
50 20 15 13 17 13 11 14 11 9 11 9 7 9 7 6
60 19 14 12 16 12 11 14 10 9 11 8 7 8 6 5
Notes to Table:
1. Maximum basic wind speed shall be 150 mph.
2. Interpolation to address building height and other plank widths is permitted.
3. The lap conceals the fasteners of the previous course (Blind Screwed).
4. 1inch = 25.4 mm, 1 foot = 305 mm, 1 mph = 0.44 m/s

JamesHardie



Table 3, HardiePanel™ Vertical Siding — Siding Nail Method or Wafer Head Screw Method

IBC® & IRC®/2006

Allowable Fastener Spacing
HardiePanel™ Vertical Siding fastened to APA rated minimum 7/16" thick OSB Sheathing

Fastener: 0.092" Shank X 0.222" Head Diameter X 2" Long

No. 8 X 1-5/8" Long X 0.375" Head Diameter Ribbed Wafer

Basic : e .
Wind (6d) Galvenized Siding Nail Head Screw
Speed (3- Exposure Exposure
second | Building B - c - D - B - c - D -
gust Height Fastener Spacing | Fastener Spacing | Fastener Spacing Fastener Spacing | Fastener Spacing | Fastener Spacing
MPH) (feet) Vertical*  Horizontal® | Vertical*  Horizontal®| Vertical®  Horizontal® Vertical®  Horizontal® | Vertical*  Horizontal®| Vertical®  Horizontal®
0-15 7 12 6 12 5 12 17 12 14 12 11 12
20 7 12 6 12 5 12 17 12 13 12 11 12
90 mph 30 7 12 5 12 4 12 17 12 12 12 10 12
40 7 12 5 12 4 12 15 12 11 12 10 12
50 6 12 5 12 - 12 14 12 1 12 9 12
60 6 12 4 12 - 12 14 12 10 12 9 12
0-15 6 12 5 12 12 13 12 11 12 9 12
20 6 12 4 12 - 12 13 12 10 12 9 12
30 6 12 4 12 - 12 13 12 10 12 8 12
100 mph 40 5 12 - 12 - 12 12 12 9 12 8 12
50 5 12 - 12 - 12 12 12 9 12 7 12
60 5 12 - 12 - 12 1 12 8 12 7 12
0-15 5 12 - 12 - 12 (K] 12 9 12 8 12
20 5 12 - 12 - 12 11 12 9 12 7 12
30 5 12 - 12 - 12 11 12 8 12 7 12
1omph | 49 4 12 ) 12 - 12 10 12 7 12 6 12
50 4 12 - 12 - 12 10 12 7 12 6 12
60 - 12 - 12 - 12 9 12 7 12 6 12
0-15 4 12 - 12 - 12 9 12 8 12 6 12
20 4 12 - 12 - 12 9 12 7 12 6 12
30 4 12 - 12 - 12 9 12 7 12 6 12
120mph | 4o - 12 ) 12 - 12 9 12 6 12 5 12
50 - 12 - 12 - 12 8 12 6 12 5 12
60 - 12 - 12 - 12 8 12 6 12 5 12
0-15 - 12 - 12 - 12 8 12 ! 12 5 12
20 - 12 - 12 - 12 8 12 6 12 5 12
30 - 12 - 12 - 12 8 12 6 12 5 12
130mph 1 4o ) 12 ) 12 - 12 7 12 5 12 5 12
50 - 12 - 12 - 12 7 12 5 12 4 12
60 - 12 - 12 - 12 7 12 5 12 4 12
0-15 - 12 - 12 - 12 7 12 6 12 5 12
20 - 12 - 12 - 12 7 12 5 12 4 12
30 - 12 - 12 - 12 7 12 5 12 4 12
140mph 1 4o ) 12 ) 12 - 12 6 12 5 12 - 12
50 - 12 - 12 - 12 6 12 4 12 - 12
60 - 12 - 12 - 12 6 12 4 12 - 12
0-15 - 12 - 12 - 12 6 12 5 12 4 12
20 - 12 - 12 - 12 6 12 5 12 - 12
30 - 12 - 12 - 12 6 12 4 12 - 12
150mph | 4o - 12 ) 12 - 12 6 12 4 12 - 12
50 - 12 - 12 - 12 5 12 - 12 - 12
60 - 12 - 12 - 12 5 12 - 12 - 12
Notes to Table:

1. Maximum basic wind speed shall be 150 mph 3-second gust.

2. Interpolation to address building height and other plank widths is permitted.

3. 1inch =25.4 mm, 1 foot = 305 mm, 1 mph = 0.44 m/s

4. Vertical Fastener Spacing refers to fasteners spaced from ground towards roof
5. Horizontal Fastener Spacing refers to fasteners spaced parallel to the ground

JamesHardie




TecH BULLETIN

SIPs
SIP No. 2073

Subject: Fiber Cement Siding from CertainTeed

Date: February 2010

CertainTeed, a leader in the manufacture of fiber cement
siding, has examined the use of their WeatherBoards
Fiber Cement Siding with R-Control SIPs and have authored
the attached CertainTeed Product Compliance Memo.
CertainTeed has served notice that their products applied
directly over R-Control SIPs are acceptable following their
recommended attachment patterns.

CertainTeed’s siding is recommended as a premium fiber
cement siding product compatible with R-Control SIPs.

Information on the attachment requirement for CertainTeed
fiber cement siding is attached to this bulletin. For further
information on CertainTeed siding products, please visit
www.CertainTeed.com

FOAM

R-Control SIPs are made exclusively

with Foam-Control EPS. R-Control SIPs and
Foam-Control EPS are manufactured by
AFM Corporation licensees.

Copyright © 2012 AFM Corporation.

All rights reserved. Printed in USA.
R-Control, Foam-Control, Perform Guard,
and Control, Not Compromise are
registered trademarks of AFM Corporation,
Lakeville, MN.
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Siding Products Group
Development Center

CertainTeed Corporation .

Jockaon, I 5203 CertainleedH
June 15, 2005

Product Compliance Memo

Re: Installation of WeatherBoards Fiber Cement Siding on
Structural Insulated Panels (SIP’s)

Based on ASTM E72 windload testing of WeatherBoards™ Fiber Cement Siding over
Structural Insulated Panels (SIP’s)' and allowable fastener capacities, the following are
recommended fastening methods along with their allowable windload capacities? for
WeatherBoards Fiber Cement siding:

Lap Siding (up to 9-1/4”)
e 1-5/8” long screws with 3/8” dia. head, (ITW Buildex “Hi-Lo Rock-On”)
Blind screwed 12” o.c.
Allowable wind pressure: 76.2 psf, 140 mph in ‘C’ Exposures up to 50 ft.

e 6d 2” Roofing nails, Double HD Galvanized with 3/8” dia. head.
Blind nailed 12” o.c.
Allowable wind pressure: 42.0 psf, 130 mph in ‘B’ Exposures up to 30 ft.

e 6d 2” Siding nails, Double HD Galvanized
Face nailed 12” o.c.
Allowable wind pressure: 24.0 psf, 100 mph in ‘B’ Exposures up to 30ft.

Vertical Siding
e 1-5/8” long screws with 3/8” dia. head, (ITW Buildex “Hi-Lo Rock-On”)
12” o.c. each way.
Allowable wind pressure: 50.8 psf, 120 mph in ‘C’ Exposures up to 30 ft.

e 6d 27 Siding nails, Double HD Galvanized
8” o.c. vertical, 12” o.c. horizontal.
Allowable wind pressure: 24.0 psf, 100 mph in ‘B’ Exposures up to 30ft.

e 6d 2” Siding nails, Double HD Galvanized
6” o.c. vertical, 12” o.c. horizontal.
Allowable wind pressure: 32.0 psf, 110 mph in ‘B’ Exposures up to 30ft.

Structural Insulated Panels are a manufactured wall system, and as such, application of claddings
should be in accordance with the specific SIP manufacturer’s instructions. Refer to the
WeatherBoards Installation Instructions for basic installation recommendations and always consult
the local building code or official for applicable requirements.

Questions regarding the utilization of the above information should be directed to the undersigned
at 517-780-3185 or neil.j.sexton@saint-gobain.com.

Neil J. Sexton, A.lLA.
Product Compliance Engineer
CertainTeed Corporation

1. 7/16” min. OSB skin with 3-1/2” polyurethane core. SIP system shall assume all loads transferred from the siding.
2. Allowable Wind Load Capacities based on 2003 IBC / IRC, Wall Zone 5, Effective Wind Area 10, Importance factor 1.0
(Supersedes March 3, 2004 Product Compliance Memo)



TecH BULLETIN

SIPs
SIP No. 2074

Subject: Engineered Wood Lap Siding from Louisiana-Pacific

Date: August 2010

Louisiana-Pacific, a leader in the manufacture of Engineered-
Wood lap siding, has examined the use of their Smartside
Precision Treated Engineered-Wood lap siding with SIPs.
Louisiana-Pacific worked with APA who authored the
attached APA Product Report. Louisiana-Pacific has served
notice that their products applied directly over R-Control
SIPs are acceptable following their recommended attach-
ment patterns. Louisiana-Pacific siding is recommended as
a premium Engineered-Wood lap siding product compat-
ible with R-Control SIPs. Information on the attachment
requirement for Louisiana-Pacific’s Engineered-Wood lap
siding is attached to this bulletin (see Table 4). For further
information on Louisiana-Pacific siding products, please visit
www.lpsmartside.com.

FOAM

R-Control SIPs are made exclusively

with Foam-Control EPS. R-Control SIPs and
Foam-Control EPS are manufactured by
AFM Corporation licensees.

Copyright © 2012 AFM Corporation.

All rights reserved. Printed in USA.
R-Control, Foam-Control, Perform Guard,
and Control, Not Compromise are
registered trademarks of AFM Corporation,
Lakeville, MN.
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TecH BULLETIN

SIPs

CONTROL &

SIP No. 2075

Subject: Engineering Properties

Date: March 2011 (Revised May 2011)
R-Control SIP have been long recognized as a structural
component for use a wall, roof, or floor panels that resist
structural loads. The structural capacity of R-Control SIPs
has been determined through extensive testing with lead-
ing independent third party accredited test laboratories.
The results of these tests have long been published in
R-Control SIP Load Design Charts and recognized in ICC ES
ESR-2233.

The complete package of structural information that sup-
ports R-Control Load Design Chart #1 has been analyzed
and reviewed in order to provide basic SIP Engineering
Properties for R-Control SIPs.

These R-Control SIP Engineering Properties are suitable for
use with NTA IM 14 TIP 01, “Engineered Design of SIP Panels
using NTA Listing Report Data”. A copy of NTA IM 14 TIP 01
is attached to this bulletin for references.

SIPs

conTroL

R-Control SIP

Engineering Properties 2
Property
Allowable Tensile Stress, Ft (psi) 495
Allowable Compressive Stress, Fc (psi) 619
Elastic Modulus (Bending), Eb (psi) 1515800
Shear Modulus, G (psi) 267
Allowable Core Shear Stress, Fv (psi) 45
Reference Depth, ho (in.) 45
Shear Depth Factor Exponent, m 0.85
Core Compressive Modulus, Ec (psi) 400
Facing Flexural Stiffness, EAf (Ibf-in.?) 78000
Core Compressive Strength, Fcc (psi) 13.1
Core Dispersion Factor, k 0.056

T All properties are based on a minimum panel width of 24-inches.

2 Refer to NTA IM14 TIP 01 SIP Design Guide for details on engineered design using

basic properties.

R-Control SIP
Section Properties
h c A, AL |

(in.) (in.) | (in.2/ft) | (in.2/ft) | (in.4/ft)

4.5 3.625 48.8 5.25 43.3

6.5 5.625 72.8 5.25 96.5
8.25 7.35 93.8 5.25 160.2
10.25 9.375 17.8 5.25 252.7
12.25 1.375 141.8 5.25 366.3

WWW.r-control.com
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ENGINEERED DESIGN OF SIP PANELS
USING NTA LISTING REPORT DATA
1. SCOPE
1.1. GENERAL

This document applies to structural insulated panels (SIPs), which shall be defined as a structural facing material with a
foam core. This document does not apply to the design of reinforcement materials which may be incorporated into
SIPs, such as dimensional lumber or cold-formed steel. All other materials shall be designed in accordance with the
appropriate code adopted design standards.

It is intended that this document be used in conjunction with competent engineering design, accurate fabrication,
and adequate supervision of construction. NTA, Inc. does not assume any responsibility for error or omissions in
this document, nor for engineering design, plans or construction prepared from it. It shall be the final responsibility
of the designer to relate design assumptions and reference design value, and to make design adjustments
appropriate to the end use.

1.2. DESIGN PROCEDURES

This document provides requirements for the design of SIP panels by the Allowable Stress Design (ASD) method.
The technical basis for this document is the APA Plywood Design Specification Supplement 4—Design &
Fabrication of Plywood Sandwich Panels’, which is adopted by reference in the International Building Code (IBC).
Some provisions of the design guide have been modified to more closely model the actual behavior of the SIP
system described in this report.

The design procedures provided herein generally assume uniform loads applied to a simply supported member.
General loading and support conditions may be evaluated using rational analysis methods consistent with the
methodology provided herein. If finite element analysis software is used, the designer must verify that the software
considers shear deformations between model nodes as most commercially available finite element software
packages only consider shear deformations at the nodes.

1.3. DESIGN LOADS
Minimum design loads shall be in accordance with the building code under which the structure is designed, or
where applicable, other recognized minimum design load standards.

1.4. SERVICABILITY

Structural systems and members thereof shall be designed to have adequate stiffness to limit deflection and lateral
drift. The deflections of structural members shall not exceed the limitations of the building code under which the
structure is designed, or where applicable, other recognized minimum design load standards.

1.5. LOAD COMBINATIONS
Combinations of design load and forces, and load combinations factors, shall be in accordance with the building
code under which the structure is designed, or where applicable, other recognized minimum design standards.

1.6. STRESS INCREASE
Duration of load increases in allowable stresses specified in the National Design Standard for Wood Construction
(NDS) shall not be applied to SIP facings or core materials regardless of composition.

1.7. LIMITS OF USE

This document applies to NTA, Inc. listed SIP panels only and shall not be used with unlisted SIPs or SIPs
listed/evaluated by other agencies. The design shall be limited to the specific panel thicknesses described in the
listing report. This document shall not be applied to spans, heights, or aspect ratios not bounded by the limits of
the listing report—extrapolation is not permitted.
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2. NOTATION
Except where otherwise noted, the symbols used in this document have the following meanings:

A
At
Ap
Ac
4;

Total deflection due to transverse load (in.)

Total immediate deflection due to the long-term component of the design load (in.)
Deflection due to bending (in.)

Deflection of core under concentrated load applied to facing (in.)

Total immediate deflection due to application of a single design load acting alone (in.)
Deflection due to shear (in.)

Total immediate deflection considering secondary (P-delta) effects (in.)

Total cross sectional area of facings (in.?/ft)

Shear area of panel. For symmetric panels A = 6(h+c) (in.2/ft)

= Core thickness (in.)

Eccentric load factor, Section

Size factor for shear, Section 4.4.3

Shear support correction factor

Load eccentricity, measured as the distance from the centroid of the section to the line of action of the
applied load (in.)

= SIP modulus of elasticity under transverse bending (psi)

Elastic modulus of core under compressive load (psi)

= Elastic modulus of facing under compressive load (psi)

Allowable facing compressive stress (psi)

= Allowable facing tensile stress (psi)

Allowable shear stress (through thickness) (psi)

= Allowable shear load (in-plane) (plf)

SIP shear modulus (psi)
Overall SIP thickness (in.)

= Reference SIP thickness for size correction factors (in.)

SIP moment of inertia (in.4/ft)

= Facing moment of inertia (in.4/ft)

Time dependent deformation (creep) factor for a specific load type, Section A3.5.3

= Span length (ft)

Shear span length (ft)
Shear size factor exponent

= Applied moment (in.-Ibf/ft)

Applied axial or concentrated load (Ibf/ft.)

= Allowable axial load (Ibf/ft)

Radius of gyration (in.)

= SIP section modulus for flexure under transverse loads (in.3/ft)

Applied shear force (through thickness) (Ibf)

= Applied shear force (in-plane) plf

=5
I

Uniform transverse load (psf)
Distance from the centroid to the extreme compression fiber (in.)
Parameter of relative stiffness

3. USE CONSIDERATIONS
3.1. LOAD DURATION
Duration of load increases in allowable stress shall not be applied to SIP facings or cores. Duration of load
increases may be applied to the design of connections and wood reinforcement as permitted in applicable material
design specifications.
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3.2. MOISTURE
This document applies to SIP panels used under dry service conditions. For SIP facings of wood or wood
composites the in-use moisture content shall not exceed 19%.

3.3. TEMPERATURE
This Document applies to SIP panels used as structural members were sustained temperatures do not exceed
100°F.

4. BENDING MEMBERS
4.1. GENERAL
Each SIP panel subjected to transverse loads shall be of sufficient size and capacity to carry the applied loads
without exceeding the allowable design values specified herein.

4.2. SPAN OF BENDING MEMBERS

For simple, continuous and cantilevered bending members, the design span shall be taken as the distance from
face to face of support. When no bearing is provided, such as when a panel is supported by a spline only (Cy, <
1.0), the design span shall extend the full height/length of the panel.

4.3. BENDING MEMBERS—FLEXURE
4.3.1. GENERAL
Panel flexural strength under transverse loading shall satisfy both equations below:

M<FS (Egn. 4.3.1a)
M<FS (Egn. 4.3.1b)

4.4. BENDING MEMBERS—SHEAR
44.1. GENERAL
The actual shear stress parallel to the facing at the core to facing interface shall not exceed the adjusted shear
design value.

4.4.2. SHEAR DESIGN EQUATIONS
The panel shear strength under transverse loading shall satisfy the following equation:

V<FEC,CA, (Eqn. 4.4.2)

4.4.3. SHEAR SIZE ADJUSTEMENT FACTOR, Cr,
The allowable shear strength shall be multiplied by a adjustment factor for the depth of the panel. The shear
size adjustment factor shall be calculated using Equation 4.4.3.

Cp, = (h_};j (Eqn. 4.4.3)

4.4.4. SUPPORT ADJUSTEMENT FACTOR, C,

4441. For panel ends supported by full bearing on one facing and uniform loads applied to the opposite
facing, the shear adjustment factor, C, = 1.0 (see Figure A4.4.4).

4442. For panel ends without bearing, supported by a top/bottom spline only, with uniform loads applied
to either facing, the shear adjustment factor, C,, shall be based on testing specific to the following
parameters (see Figure A4.4.4):
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1. Panel manufacturer;

2. Spline type, as it relates to the withdrawal/pullout strength of the fasteners (e.g. specific
gravity for wood plates);

3. Fastener type and penetration.

4.4.43. Where C,is less than 1.0, the allowable shear strength may be increased if the spline/fastener
combination has a design withdrawal/pullout strength greater than the design withdrawal/pullout
strength of the C, assembly. The increase in strength shall not exceed the difference in the design
withdrawal/pullout strength between the stronger assembly and the C, assembly

7

R
Figure 4.4.4: C, Support Conditions

4.4.5. SHEAR DESIGN FORCE
When calculating the shear force, V, in bending members:

a) For panels supported by full bearing on one facing and uniform loads applied to the opposite facing (C, =
1.0), uniformly distributed loads within a distance from the supports equal to the depth of the panel, h,
shall be permitted to be ignored.

b) For all other support and loading conditions (Cy < 1.0), no load applied to the panel may be ignored and V
shall be taken as the full reaction at the support under consideration.

/
Calculate V _/
at this plane

C
alculate _/ 1{
at face of support

Figure 4.4.5: Design Shear Force
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4.5. BENDING MEMBERS—DEFLECTION
4.5.1. GENERAL
Deflection shall be calculated by standard methods of engineering mechanics considering both bending
deflections and shear deflections.

4.5.2. DEFLECTION EQUATION
Deflection of a simply supported panel under uniform transverse load only shall be calculated as
follows:

SwL'x1728 3 wL’
384E,]  2AG

A=A +A = (Eqn. 4.5.2a)

Deflections for panels subjected to combined loads shall consider the effects of axial load (P-delta effects).
The total deflection of panels under combined loads may be approximated as follows.

A A (Egn. 4.5.2a)
W gn. 4.5.2a
" 1-P/P,
4.5.3. LONG-TERM LOADING
Where deflection under long-term loading must be limited, the total deflection, including creep
effects shall be calculated as follows:

A= K, A (Eqn. 4.5.3)

Table 1: Kcr Based on Load Type'

EPS/XPS Urethane
Load Type® Core Core
D,F,H T 4.0 7.0
L 3.0 5.0
E,W,S,R, L, Fa 1.0 1.0
" Table values are for OSB facings used under dry service

conditions.
2 Load types are as defined in ASCE 7-05.

4.5.4. DEFLECTION LIMITS
The total deflection of structural or non-structural bending members, including consideration for long-term loading,
shall not exceed the more restrictive of the following:

a) the span divided by 120 (L/120);

b) the limitations of the building code under which the structure is designed;

c) or, other recognized minimum design load standards.
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4.6. BEARING AND CONCENTRATED LOADS ON FACINGS
4.6.1. MINIMUM SUPPORT WIDTH
A minimum support width of 1.5-inches shall be provided at all supports where the SIP is designed for bearing
(Cv=1.0). The bearing support shall be continuous along the end of the panel.

4.6.2. BEARING STREGNTH

4.6.2.1. Where a full-depth structural spline is provided at a point of bearing, the bearing strength shall
not exceed the design bearing strength of the facings or spline, whichever is less.

4.6.2.2. Where a full-depth structural spline is not provided at a point of bearing and the bearing face of
the panel is supported by the core only. The allowable bearing strength shall be limited to the load
producing a long-term total compression of the core equal to 1/8-inch. Long term deflections shall
be calculated in accordance with Section 4.5.3. The core compression deflection shall be
calculated using the component material properties of the facing and the core considering the
facing as a beam on an elastic foundation. Formulas for common cases (Figure 4.6.2.2) are
provided in Equations 6.2.2.2a and 6.2.2.2b. Equations are for loads uniformly applied along the
end of the panel.

Case A

Concentrated Load / .

at Panel End

P

|

Case B

Concentrated Load
2h from Panel End

Figure 4.6.2.2: Bearing on Facings

P
CaseA: A =—— (Eqgn. 4.6.2.2a)
4E,1,B
P
CaseB: A, =——~ (Eqn. 4.6.2.2b)
8E,I, B

(Eqn. 4.6.2.2c)
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5. COMPRESSION MEMBERS
5.1. GENERAL
Each SIP panel subjected to compressive loads shall be of sufficient size and capacity to carry the applied loads
without exceeding the allowable design values in this section.

5.1.1. COMPRESSION MEMBERS—LOAD ECCENTRICITY
The panel compression strength under axial loading shall satisfy the following equation:

P<P, where F,=C,F.A, (Eqn. 5.1.1a)

The eccentric load factor shall be calculated using Equation 5.1.1b considering a minimum eccentricity equal to not
less than one-sixth the overall panel thickness (e > #/6).

C = (Eqgn. 5.1.1b)

e goc 12L | 3P + 3Pey,

r’ 2r | AE, | 2AGI

1+

5.1.2. COMPRESSION MEMBERS—GLOBAL BUCKLING
The critical buckling load for a pinned-pinned column under axial loading shall satisfy the following
equation:
2
TE |1
P<P_where P, = 2

Cr

5 (Eqn. 5.1.2)
n°E 1
3X(12L) [ 1+,
(12L) xA G
5.1.3. COMPRESSION MEMBERS—BEARING
The axial compressive load shall not exceed the bearing strength of the supporting materials. The
bearing strength of the supporting materials shall be verified in accordance with the appropriate design

specification. Where one or more of the SIP facings are not in bearing, the connection between the
facings and the spline shall be designed to transfer the full load from the facings to the plate.

6. TENSION MEMBERS
6.1. GENERAL
A continuous load path shall be provided to transfer tension forces through the structure in a way that does not
impart tensile loads to the SIP panel facings or core.
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7. COMBINED LOADS
7.1. GENERAL
Panels subjected to combined loads shall of sufficient size and capacity to carry the applied loads without
exceeding the allowable design values in this section.

7.1.1. COMBINED COMPRESSION, TRANSVERSE BENDING AND IN-PLANE SHEAR
Panel strength under combined axial compression, transverse bending and in-plane shear shall satisfy
the following interaction equations:

P 4
—p—mx 4 P 1.0 (Eqn. 7.1.1a)
Pe ES Fvip
P M v,
— x4 P <10 (Eqn. 7.1.1b)
Pcr ES Fvip
For simply supported beam columns Mnax shall equal:
M, =15wL’+PA,, (Eqn. 7.1.1c)

8. CONNECTIONS
8.1. GENERAL
Connections between SIP panels, splines, plates, and non-SIP assemblies shall be designed in accordance with
the appropriate material design standard referenced in the applicable building code.

9. SHEAR WALLS AND DIAPHRAGMS
9.1. GENERAL
SIP panel shear walls and diaphragms acting as elements of the lateral force-resisting system shall be designed in
accordance with this section.

9.2. DEFINITIONS
Reserved for future use.

9.3. SHEAR WALLS
Reserved for future use.

9.3.1. DEFINITIONS
Reserved for future use.

9.3.2. SHEAR WALL ANCHORAGE
Reserved for future use.

9.3.3. SHEAR WALL STRENGTH
Reserved for future use.

9.3.4. SHEAR WALL DEFLECTION
Reserved for future use.

9.4. DIAPHRAGMS
Reserved for future use.
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APPENDIX AND COMMENTARY

A1. DERIVATION OF ENGINEERING PROPERTIES FROM TEST DATA

The manner in which laboratory test data is used is the primary difference between the methodology presented in this guide and the
historical approaches for justification of SIP panels. Historical approaches are largely based on direct use of E72 test data. Unlike
historical approaches, this guide uses engineering mechanics to establish models for the test data. These models are applied to the
test data to yield general engineering properties that are used as the basis for performance.

The advantages of the engineering mechanics approach over the historical approach are many. Some advantages include: basis for
use as a structural material is consistent with other code recognized structural materials; improved statistical significance behind
overall panel behavior; improved understanding of panel behavior by separate consideration various limit states; generalization of
properties to permit engineered design of support and loading conditions that cannot be simulated in the laboratory.

A1.1. TRANSVERSE BENDING STIFFNESS

Panel stiffness under transverse load is determined using the load-deflection data from tests performed in accordance with ASTM
E72. This process begins by reducing the data from each transverse load test into two values, the apparent bending modulus, E,,
and a shear constant, K. By obtaining these two values from multiple test configurations the elastic modulus, Ep, and the shear
modulus, G, are derived using a procedure similar to that described in the appendix of ASTM D198.

A1.1.1. TEST PROGRAM

The test program shall consist of transverse load tests conducted in accordance with ASTM E72. Specimen configurations
should be selected with regard to the range of spans and panel thicknesses used by a given manufacturer. At a minimum, it
is recommended that not less than the minimum and maximum panel thicknesses are tested at their minimum and maximum
spans, in each orthogonal direction (4 series of tests, 12 specimens, in each direction). It is recommended that additional
specimens are tested so not less than 28 total specimens are tested, in each orthogonal direction (assuming facing is
orthotropic), during the initial qualification. The configuration of the specimens between the upper and lower limits of
thickness and span should be selected based on the calculated value of K; (see section A1.1.3) with the goal of obtaining
data points that are approximately equally spaced between the values for K.

With regard to test procedure, efforts should be taken to isolate bending deflections from other sources of deformation
during the test. Accordingly, it is recommended that panels are tested with a single solid top and bottom plate, deflection
measurements are taken from the loaded surface of the panel and deformations at the supports are measured and
subtracted from the measured midspan deflections.

A1.1.2. APPARENT BENDING MODULUS

The apparent bending modulus, E, is an elastic bending modulus specific to a particular panel support and loading
configuration. Unlike the true elastic modulus, E,, the apparent bending modulus accounts for both bending and shear
distortions.

Using the test load-deflection data, the apparent bending stiffness, E.l, is calculated for each test specimen (see Table A1).
In this equation, the term w/A is taken as the slope of a line best-fit through the load-deflection data corresponding to the
anticipated range of in-service loads. This range is recommended to be taken as 25% to 100% of the allowable load with
the allowable load calculated as the ultimate strength divided by 3.

The apparent bending modulus, E, is calculated by dividing the bending stiffness by the moment of inertia. Considerations
regarding data selection when determining the apparent bending modulus include:

1. The load-deflection plot for the test data should be reviewed to verify that the data points used for the regression
are within the region of linear response.

2. The span used in the calculation of E; shall be taken as the center-to-center spacing of the pin and roller supports
and not the clear span between bearing plates.

3. The method of deflection measurement used in the test must be assessed. The data should correspond to the
midspan deflection minus the average of the deflections occurring at the supports. The deflection apparatus
required in E72 accomplishes this automatically, but additional gauges located over the supports may be used to
achieve the same result.

4. The method of loading used in the test must be assessed. ASTM E72 permits loading using a ‘vacuum’ method or
‘bag’ method. The choice of loading method affects the manner in which the deflection readings are taken. Using
the ‘vacuum’ method it is possible to measure deflections from the loaded surface, whereas the bag method
requires deflections to be measured from the supported surface. Where deflections are measured from the
supported surface it is not possible to measure and subtract out support deflections, as a result the apparent
stiffness will be reduced. Additionally, if solid lumber splines are not provided at each end of the specimen, local
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deflections at the supports (see Section 4.6.2) further reduce the apparent stiffness and will result in a non-linear
‘hook’ in the 1/E, verses 1/K; plot. When using load-deflection data subjected to this effect, it is recommended
that the data corresponding to a K; (see Section A1.1.3) less than 250 are excluded from the analysis as the
support deflections comprise a significant percentage of the midspan deflections for specimens below this limit.

A1.1.3. SHEAR CONSTANT

A shear constant is also determined from each test. This constant assigns a value to the test configuration and accounts for
the depth of the panel, span length, and arrangement of the applied load. This value is derived for a given test configuration
by equating the deflection equation using the apparent bending modulus to the deflection equation considering bending and
shear deformations separately. An example of this formulation is provided below for a simply supported panel subjected to a
uniformly applied load. Table A1 provides equations for other loading and support configurations.

SwL'x1728 _ SwL'x1728 . 3wl? (Eqn. A1.1.3a)
384E,1 384E,I  2AG

Reducing this equation to a linear equation yields:

1

:i X
E, E, G40AL 144

a

13841 1 (Eqn. A1.1.3b)

The portion after the 1/G term is taken as the constant K.

2
K =MX144 (Egn. A1.1.3c)

T 3841

It should be noted that the general formulation for shear deformation includes a dimensionless constant, x; which describes the
shear stress distribution across the shear area, A,. For isotropic rectangular sections this constant typically ranges from 0.84 to
0.86; however, for the purposes of this analysis this constant is combined with the shear modulus, G (i.e. G = x Gacta)-

Table A1: Transverse Stiffness Equations

Test Deflection Apparent Bending Shear
Configuration Formula' Stiffness, E./ (psi-in.?) Constant, K,
S|mp|y Supported A= SwL! x1728 + 3wL’ E = £2X1728 _ 40AVL2 %144
Uniform Load 384E,1  2AG “384A t 3841
. 3 3 2
Simply Supported _PLX1728  PLX12 rr AL
Point Load at Midspan A= 48E,1 + 4A G E 1 _&leng K, = 121 x144

Deflection at midspan.

A1.1.4. BENDING AND SHEAR MobDuLI

The purpose of the equations in Table A1 is to linearize the test data across specimens of various depths,
spans, and loading conditions (Equation A1.1.4). Each test yields one point on this line, with x= 1/K;and y =
1/E,. The elastic modulus, E,, and shear modulus, G, are determined from a line best-fit through all data points
with E, = 1/Y-Intercept and G = 1/Slope.

1 11 1
y=mx+b=>—=——-+—
E, GK, E,

a

(Eqn. A1.1.4)

As with all experimental correlations, some scatter is expected; however, if the data exhibits non-linear behavior at either
end of the plot the test method should be more closely examined to determine whether bending deformations are sufficiently
isolated from other deformations during the test (see Section A1.1.2).
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A1.1.5. LmwmTs oF USE

In accordance with standard engineering practice, extrapolation beyond the limits of the test program should be avoided. For
properties determined using the method described herein, the limits of use are established by the shear constant, K.

Additionally, it is recommended that use of the parameters is limited to panel thicknesses bounded by the maximum and minimum
tested thicknesses.

COMMENTS, QUESTIONS AND ERROR REPORTING

All efforts have been made to ensure the accuracy of this document; however, if errors are found please contact Eric Tompos, P.E.,
S.E. via email at etompos@ntainc.com.
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as specified herein is not covered by this report. NTA Inc. makes no warranty, either expressed or implied, regarding the product covered by this report.
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CONTROL,
NOT COMPROMISE.®

DON’T
CONTROL YOUR: COMPROMISE YOUR:

*» MATERIALS * DESIGN

* R-VALUES * ENERGY EFFICIENCY

* PROCESS * STRUCTURAL INTEGRITY
* COSTS * PROFITABILITY

* TIMELINE * QUALITY

* LIABILITY * REPUTATION

SI Ps www.r-control.com

CONTROL W

R-Control SIPs are made exclusively
with Foam-Control EPS. R-Control SIPs
and Foam-Control EPS are manufactured
by AFM Corporation licensees.

Copyright © 2012 AFM Corporation.

Al rights reserved. Printed in USA.
R-Control, Foam-Control,

Perform Guard, Do-All-Ply, and

Control, Not Compromise are registered
trademarks of AFM Corporation,
Lakeville, MN.
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