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When to use the MWFRS and C&C
methods for analyzing wind loads.

Rendering courtesy of ITW Building Components
Group, from the Metal Plate Connected Wood
Truss Handbook — 3rd Edition Appendix F

Q Truss or rafter uplift connections should
be designed for wind load using ASCE
7 MWFRS method, while the member
design of the individual truss should use
C&C loads to generate member forces.

O Visit  www.sbcindustry.com/technotes.
php for SBCA’s Tech Note on this issue.

0 The SBCA Load Guide also contains
information about uplift connections for
structural building components.
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Calculating Truss Uplift

by Ryan J. Dexter, PE.

SCE 7 is the standard that defines the minimum design loads that should
be placed on a structure regardless of the material used (e.g., steel, wood,
concrete, etc.). When it comes to wind load analysis, ASCE 7-2005 delineates two
distinct methods: Main Wind Force-Resisting System (MWFRS) and Components &

Cladding (C&C). Many people ask which of these methods should be used when
designing truss uplift connections. Let’s take a look.

Main Wind Force-Resisting System

ASCE 7 Section 6.2 defines MWFRS as “an assemblage of structural elements
assigned to provide support and stability for the overall structure. The system
generally receives wind loading from more than one surface.” The assemblage of
structural elements is defined in the ASCE 7 Commentary:

“(it) can consist of a structural frame or an assemblage of structural elements that work
together to transfer wind loads acting on the entire structure to the ground. Structural ele-
ments such as cross-bracing, shear walls, roof trusses, and roof diaphragms are part of the
MWEFRS when they assist in transferring overall loads.”

ASCE 7 makes two main points about using
the MWEFRS level loads for roof-to-wall con-
nection forces:

- The Commentary clearly states that MWFRS
loads are an assembly of elements (i.e., roof
trusses) that transfer loads acting on the
structure to the ground. Roof-to-wall uplift
connections are developed through an
assembly of roof framing members caused
by forces acting on the entire roof, and this
uplift force must transfer down the load
path to the foundation of the structure.

+ ASCE 7 states that the MWFRS “generally
receives load from more than one surface.”
This implies that applications where load is
derived from only one surface may still fall
under the MWFRS method.

Components & Cladding

ASCE 7 Section 6.2 also defines C&C as “elements of the building envelope that do
not qualify as part of the MWFRS.” The Commentary adds: “Components receive
wind loads directly from cladding and transfer the load to the MWEFRS, while clad-
ding receives wind loads directly.” Roof coverings (i.e., OSB sheathing, roofing mem-
branes, etc.) are an example of cladding. The negative pressures on the roof covering
and fasteners should be calculated according to C&C level loads. As an example, a
building envelop component applies load to the truss chords or web members of a
roof truss. These load-resisting members of a roof truss receive wind load and are
therefore designed due to applied forces coming from C&C level loads.

An example of a structural element designed for both MWFRS and C&C is roof
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decking. When checking out-of-plane forces on the roof deck,
C&C level loads should be used, while MWERS level loads
should be applied to diaphragm design. Similarly, trusses
should resist C&C applied loads, while using MWFRS applied
loads to determine the flow of loads to calculation uplift and
bearing reactions.

Typically, the Truss Design Engineer provides the roof
truss design. Both building code referenced truss standards
ANSI/TPI 1-2007: National Design Standard for Metal Plate
Connected Wood Truss Construction and AISI S214-07: North
American Standard for Cold-Formed Steel Framing - Truss
Design require the Truss Design Engineer's truss design
drawings to provide all reactions on the truss. Furthermore,
both standards require the Truss Design Engineer to pro-
vide “Truss-to-Truss connection and Truss field assembly”
requirements. The roof-to-wall connection is not part of the
Truss Design Engineers scope of work. Finally, both stan-
dards require the Building Designer to design and detail “all
anchorage designs required to resist uplift, gravity, and lateral
loads and Truss-to-Structural Element connections, but not
Truss-to-Truss connections.”

A conflict may arise when the Truss Design Drawing includes
end reactions that are different than the Building Designer’s
calculation of roof-to-wall anchorage forces. In some cases,
building departments faced with this conflict in loads have
required the use of Truss Design Drawing anchorage forces
in lieu of the Building Designer’s design forces. This should
not be necessary since it is within the Building Designer’s
scope of responsibility per TPI 1-2007 and AISI S214-07. The
Building Designer reserves the right to use the truss design
anchorage forces, but any discrepancies in force must be
resolved by the Building Designer.

We recommend that the Building Designer develop a relation-
ship with the Truss Design Engineer to provide Truss Design
Drawings that include end reactions based on MWFRS level
loads and that the truss member design uses C&C loads.
Moreover, the Building Designer should resolve any difference
in the forces that they have calculated and those that the
Truss Design Engineer have reported.

SBCA, in partnership with its Chapters, has created a new
Tech Note, “MWEFRS versus C&C for Truss Uplift Connection
for Wind Design Method” to summarize information in this
article. SBCA Tech Notes can be viewed online at www.
sbeindustry. com/technotes.php.

The SBCA Load Guide also provides insight into the issue of
uplift connections as well as specifying and applying loads to
structural building components. The SBCA Load Guide can
be downloaded at www.sbcindustry.com/loads.php. SBC

To pose a question for this column, call the SBCA technical department
at 608/274-4849 or email technicalga@sbcmag.info.
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Finnforest USA products out-performs
solid sawn lumber and offers:

+ High strength to depth ratios

* Multiple span capabilities

+ Building Code approvals and OSHA compliance

Building a tradition of quality products

* LVL Attractive Beams & Headers

* LVL Structural Stair Stringer Blanks

+ LVL Specialty Plywood

* LVL Truss Chords (Alpine™ & MiTek® plate values)

* LVL 3-1/2" One-Piece Garage Door Headers

+ LVL Scaffold Plank & Other Industrial Applications

We produce thousands of products from wood...
The only limit is your imagination.

Finnforest USA
FI n n fO res Engineered Wood Division

www.finnforestus.com - 800/622-5850 - Fax: 586/296-8773

For reader service, go to www.sbcmag.info/finnforest.ntm

Tired of excuses
and the same
old performance?

Want to elevate your
existing investment to
a higher standard?

Looking for Real Changes?

Lean manufacturing consulting services — 40+ consultations dem-
onstrate that companies can improve their bottom line through lean
and TOC principles. Time standards (R.E., S.U. Man-Minutes) for
truss labor estimation are also provided. It offers practical advice you
can use to immediately implement positive changes. See what past
clients are saying on our web site.

Got QuickBooks®? Then link it to the only truss management
software that shares its compatibility. Use Truss Shop Labor Track-
ing software to quote, schedule, and track actual shop labor and
apply COGS to QuickBooks. Import truss file information from most
engineering software to process your order from quoting to produc-
tion, then through the accounting process. (Release Date: Oct 09)

Free 3 month, no obligation trial period!

Current release tracks all shop labor - See Web site for details

Todd Drummonrg vwwwtodd-drummond.com
. todd@todd-drummond.com
Consulting, LLC. prone: 6037638857

QuickBooks® is registered trademark of Intuit Inc.
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Dear Reader:

Copyright © 2009 by Truss Publications, Inc. All rights reserved. For permission to reprint materials-
from SBC Magazine, call 608/310-6706 or email editor@sbcmag.info.

The mission of Structural Building Components Magazine (SBC) is to increase the knowledge of
and to promote the common interests of those engaged in manufacturing and distributing of struc-
tural building components to ensure growth and continuity, and to be the information conduit by
staying abreast of leading-edge issues. SBC will take a leadership role on behalf of the component
industry in disseminating technical and marketplace information, and will maintain advisory commit-
tees consisting of the most knowledgeable professionals in the industry. The opinions expressed in
SBC are those of the authors and those quoted solely, and are not necessarily the opinions of any
affiliated association (SBCA) .
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