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Continued on page 6

hen the SBC Research Institute (SBCRI) was built in 2007, I remember our 
discussions on the Board about the ways in which this state-of-the-art 

structural testing facility would give our industry significantly greater understand-
ing about the three-dimensional performance of buildings. More than anyone else 
could! We’d have the ability to finally look at the “systems effects” that exist in real 
buildings, begin to quantify this information, and eventually gain the benefit of that 
knowledge by incorporating it into how we design our products.

Everything we do as component manufacturers (CMs) focuses on designing and 
building products that will do their part to withstand all of the loads they intended 
to bear and to create the load path intended by the building designer, from the point 
they originate down into the foundation. As we gain a deeper understanding of how 
loads actually flow through an entire building’s structural system, we can figure out 
how to take advantage of it and create value for ourselves and our customers. Every 
test conducted at SBCRI helps us learn more about structural performance.

There’s a lot of opportunity out there, so the big questions are: where should SBCRI 
focus its efforts, and what questions do we try to solve? The answers to those ques-
tions rely mostly on you. Up until recently, most of the industry testing conducted at 
SBCRI was limited by external factors. When the housing industry crashed starting in 
2007, funding for industry testing dried up very quickly. SBCRI remained financially 
viable and operational by becoming a proprietary research and development (R&D) 
facility, conducting private testing for companies seeking to create new structural 
framing products, materials and construction methods. 

Through proprietary testing, SBCRI acquired a deeper understanding of testing tech-
niques and approaches, and further refined how to more accurately apply loads and 
measure load path. None of the actual information collected from the proprietary 
testing was ever used or shared with anyone but the client. However, as we all have 
learned, practice and experience make us all better at what we do.

While proprietary testing made up a majority of SBCRI’s testing calendar, it’s impor-
tant to point out that industry-specific testing continued to occur. (SBC Magazine 
has already covered many of these tests: top chord bearing, lumber design values, 
wood structural panel shear walls, seismic design coefficients, etc.). Over the com-
ing months, we will share the results of other tests, including those described in the 
sidebar on page 7. 

By 2014, the housing industry had recovered enough making it possible to resume 
funding on the important activity of industry testing. Since 2007, SBCA and the 
Truss Plate Institute (TPI) have kept a prioritized list of industry tests to perform. The 
intent of putting together that list is to define and explore challenges CMs regularly 
experience in the marketplace and devise testing plans to gather empirical data to 
address those challenges. 

So where do you come in? 
All SBCA CM members are encouraged to think about the framing challenges 
in their markets and share them with SBCA staff. Testing concepts can then be

WThe Joint Industry Testing 

Subcommittee needs your  

perspective on the test plans 

developed for upcoming testing  

in SBCRI and to generate  

future testing concepts.

 �A series of test concepts have been sug-
gested. SBCA needs your input on these 
concepts to ensure the industry testing 
conducted in SBCRI helps improve mar-
ket opportunities for CMs.

 �The goal of industry testing in SBCRI is to 
tackle the daily design and framing chal-
lenges CMs see, and find solutions that 
make components even more reliable 
and cost effective.

 �SBCRI was developed and built specifi-
cally for this purpose.

at a glance

editor’s message
We Need You! Share Your Marketplace Challenges

by Rick Parrino
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Editor’s Message
Continued from page 5

developed around those challenges to try to either address a problem or 
create an opportunity for CMs to reduce their costs or sell more prod-
ucts. To more fully understand how the test concept process works, 
SBCA has developed a flowchart (see page 7). A good explanation of 
how the flowchart really works can be found in the online edition of 
this article.

In 2015, there are multiple opportunities within SBCRI for industry test-
ing. The great part is that each of these tests will yield real data that 
should benefit CMs through better understanding of load capacities 
and load paths, more efficient design procedures, or easier installation 
methods. The sidebar on page 7 lists summaries of three testing con-
cepts currently under review. On March 19, SBCA’s Board reviewed 
these test concepts during its meeting in Denver, CO. However, SBCA 
continues to seek testing input from all its membership.

SBCRI was built to benefit all TPI and SBCA members, as well as those 
who supply goods and services to our industry. As SBCRI helps our 
manufacturing businesses grow, our entire supply chain will benefit. 
SBCRI is an extremely valuable tool our industry can use to help us 
create even more efficient component framing solutions for our custom-
ers. In the end, the testing at SBCRI makes the products you produce 
better than all the alternatives, leading to greater market share for you. 

In the eight years since SBCRI opened its doors, most of us have been 
testing our survival skills in the market rather than testing structures in 
the lab. Those survival skills prompted our industry to change even more 
rapidly, with technology, ingenuity and just plain desperation, leading 
us to make advancements we probably wouldn’t have otherwise made. 
Those changes created additional opportunities for components to gain 
market advantage. So I encourage you to think about this for a few 
minutes, and if you ever had one of those, “I wonder if this would work” 
ideas, send them to us and we will submit it to the committee. 

Let’s get back to the fun stuff we built this association on and brush 
off the dust of gridlock brought on by difficult times. I personally have 
never been more excited about this industry and SBCA than when I 
think about the opportunities we have coming up this year for gather-
ing important information to grow our markets. SBC 

Open Quarterly Meetings

Visit sbcindustry.com/open-quarterly-meetings
for more details and to register.
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Top Chord Bearing Reaction 
Testing The current ANSI/TPI 1-2007 stan-
dard limits the allowable reaction for top chord 
bearing trusses. The purpose of this testing 
is to determine if the tabulated end reactions 
can be increased based on test data. All tests 
will conform to the requirements in ANSI/TPI 
1-2007 Figure 7.4-1(a) and (d). The trusses 
will be designed to isolate the failure mode to 
the end condition, in order to ensure the best 
value for our testing. 

Toe-Nail Connection Testing 
The National Design Specification for Wood 
Construction (NDS) provides a method for  
calculating the strength of a toe-nailed con-
nection for withdrawal and lateral loads. The 
method in the NDS was used to develop 
the uplift and lateral resistance capacities in 
Table B8-1 in the Building Component Safety 
Information (BCSI) book.

The NDS applies a toe-nail factor (Ctn) of 
0.67 and 0.83 to withdrawal and lateral design 
values, respectively. These factors reduce the 
strength of a toe-nailed connection compared 
to a face-nailed connection. However, the 
International Residential Code (IRC) “assumes 
that the toe-nail factor does not need to be 
applied to roof-to-wall connections” (NAHB 
Research Center, 2008). Eliminating or increas-
ing this adjustment factor would allow for much 
higher connection capacities than currently 
published in BCSI.

Truss Ply-to-Ply Connection 
Testing Multi-ply trusses typically support 
a side load attached to one ply and must be 
connected together to transfer the load from 
ply-to-ply. No guidance is given in TPI 1 on 
what type of load distribution is appropriate, 
how to design the connections between plies, 
or how frequently the connections need to be 
placed. Some of the factors that may influence 
the failure of a multi-ply truss connection are:

• Deflection of the truss
• �Bending of chord members between  

panel points
• Spacing of concentrated loads
• Friction between truss plies
• Connection slip

A connection design process that accounts for 
these factors needs to be developed to optimize 
ply-to-ply connections.
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framer viewpoint
by George Hull, 

NFC Steering 
Committee

Overcoming Truss Installation Obstacles

ramers have access to better materials, tools and methods today than they 
did 25 years ago. The natural evolution of construction techniques over time 

is like any long-standing process; craftsmen learn to accomplish the same task in a 
more efficient way based on experiences, trial and error, and the technology avail-
able. The most prominent change in the construction industry in the last 45 years 
was the birth of component manufacturers. With an infinite number of possible 
truss designs, framers were able to build stronger structures at a faster rate without 
the need to assemble every member by hand. However, access to unlimited truss 
designs does present complications to framers who must install and secure trusses, 
regardless of how complex they may be. 

One commonly overlooked question is: where can trusses be stacked and stored on 
a jobsite? The answer, with ease of access during installation in mind, is that it dif-
fers on each jobsite. In short, trusses need to be stored out of the way so they don’t 
obstruct framers working or risk being damaged (see Figure 1). However, they need 
to be near enough to be ready for installation and stored in the correct order to do 
so efficiently. 

Positioning trusses proves difficult on many jobsites, but doing so on an urban, multi-
story complex with trusses greater than 40 feet in length is its own kind of monster. 
The most important thing a crew can do before flying trusses is to study the plans. 
Nothing replaces knowing what the design plans call for and how to position fram-
ing members in the correct order on the jobsite. When the time comes to lift trusses 
into the waiting hands of framers, the process is safer and smoother when everyone 
is informed and materials are organized.

During erection, crews can run into problems with joint locations and truss plate 
size as it relates to lifting points. Many truss companies manufacture trusses with 
oversized truss plates, given that smaller plates can be damaged during the lifting 
process. Oversized plates give greater strength and stability to the truss member 
connection points during lifting. It’s important to remember trusses are designed to 
support roof loads, not loads applied by framers when they’re being lifted, dragged 
across top plates, and set into position. Crews should understand the best lifting 
points on different truss designs and stay away from putting undue stress on criti-
cal members, joints and plates. Above all, trusses should maintain their rigid form 
when lifted (see Figure 2). Trusses bent like noodles are at risk of being damaged or 
permanently broken (see Figure 3 below).

Fortunately, due to the advancement in technology 
mentioned above, once trusses are raised into place, 
installation is straightforward (in theory). A framer’s 
task is to align one end of the truss onto the wall 
top plates, keeping it straight at the heel, tack it 
down, and repeat on the other side. When subse-
quent trusses have been set, pitches are aligned, 
sheathing ties all the chords together, and the task 
is done. Simple, right? Wrong. It can be simple, yes, 
but when complex truss designs are factored into 

FA framer’s perspective on 

addressing the challenges of 

installing complex components.

 �Today’s complex truss designs can 
present significant installation chal-
lenges to framers if there isn’t good 
communication between the framer and 
the manufacturer.

 �From storage and lifting pick points to 
critical bearing conditions, safe handling 
and installation practices need to be 
effectively communicated to installers.

 �During the design phase, manufacturers 
can help ensure smooth installation by 
considering the framing challenges a 
complex design may create and facilitate 
cross communication between parties.

at a glance

Figure 1. The top photo above shows trusses 
being improperly stored on uneven ground. The 
bottom image illustrates proper horizontal stor-
age, with blocking placed at a suffficient height 
beneath the stack of trusses to minimize lateral 
bending and to lessen moisture gain from the 
ground. (Source: BCSI)

Figure 3. Improper handling of trusses 
can result in permanent damage.
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the building equation, the simplicity soon disappears. 

So then, what are some of the most difficult truss designs to 
install? In my experience, flat roofs with slight pitches can 
pose a real problem. Architects may call for a ¼:12 pitch, but it 
would be advantageous to encourage a ½:12 pitch to eliminate 
the possibility of standing water and other drainage issues. 
Although in this case it is more of a truss design issue, as fram-
ers, we must be cognizant of the intent of a truss design and the 
impacts of that design on our installation practices. 

Another difficulty with flat roof designs is parapet configu-
rations. Parapets can either be manufactured into the truss 
design, or they can be manufactured as stand-alone pieces 
(see Figure 4). In my opinion, it’s more difficult to set trusses 
when parapets are part of the truss design because you’re not 
only concerned with adjusting the roof line, but also ensuring 
the parapet is plumb. What’s worked well over the years is 
to install them after the main roof is complete, alleviating the 
difficulty of having to set competing angles.    NeWWall Panel

equipment

wasserman-associates.com

•  Framing Table with 
Programmable Single  
Tool Panel Bridge

•  Robust construction  
with long-term reliability  
& performance
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Continued on page 10

Figure 2. Take care when hoisting trusses to avoid lateral bending (A) and damage to the chords, web members and/or connector plates. Do not lift singles trusses by 
the peak using a hook (B) or by the webs (C). Connect lifting devices to the truss top chord with only closed-loop attachements (D). (Source: BCSI)

A B C



D

Roof designs with multiple spans and hips can also be difficult to 
install. In most cases, the difficulty arises from access, stacking 
the trusses, and the order that the trusses come off the stack. 

Accurate truss design and layout plans are very important 
in many cases, and it’s a good idea to show start points for 
layout so that the hip and valley points can be located. One 
major point of emphasis I’d like to stress from my years setting 
trusses is the utilization of drop-chord hip trusses. By dropping 
the top chord of a hip truss, a framer can can install lay-in 
gable trusses, which sit flush with the top chord of the trusses 
on the opposite side of the hip, giving framers an even surface 
to sheath. Additionally, the framing contractor can be more 
precise in his configuring hips, valleys and slopes.

Figure 4. Parapets can either be manufactured into the truss design (as shown 
above), or they can be manufactured as stand-alone pieces.

http://wasserman-associates.com
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Framer Viewpoint
Continued from page 9

Access to cantilevers or high-pitched vaults is another major 
obstacle for framing crews. Not only are these designs awkward 
to handle, but bracing techniques are generally more unconven-
tional. On those designs with intricate webs, experience has 
proven that T-braces are a necessity to brace appropriately (see 
Figure 5). T-braces are used as an alternative to the combina-
tion of continuous lateral restraint and diagonal bracing when 
those techniques cannot be used. The T-bracing method gener-
ally uses more wood to brace, which increases cost, but in intri-
cate web designs, it is the only way to properly resist buckling. 
(See Table 1 to help determine what size T-bracing is required.)

Here are a few more examples of truss designs that are dif-
ficult to install, and key points to help framers:

1. �Coffered: Framers must be attentive to align inside angles 
(ceiling) with outside pitches (hips) in order to set these 
correctly. Anytime you have to align interior ceilings and 
also manage complexities on the exterior roof, it becomes 
a difficult task.

2. �Bowstring: The end goal here is to have a round roof deck 
even though the truss is built with straight chord members. 

It’s important to pay attention to the top chord angles, so 
when it comes time to brace and sheath, the sheathing sits 
correctly on the chords.

3. �Attic: Align inside angles with outside angles, similar to 
Coffered trusses.

4. �Scissors and Half Scissors: Stabilizing and bracing can 
be tricky because the bottom chord isn’t horizontal. Due to 
this, access is limited—framers can’t just walk up the truss. 
In many cases, scaffolding is the best route to position 
yourself for bracing between web members.

5. �Vault and Studio Vault: In many cases, vault designs do 
not extend the entire length of a room and may transition into 
parallel chord trusses or other designs with horizontal bottom 
chords that transition back to a flat ceiling. In that case, sta-
bilizing and aligning the walls is paramount to ensuring first, 
the trusses are set accurately at the correct height and angle, 
and second, the meeting point dimensions between the two 
truss designs is within those called for in the design plans.

To overcome difficulties presented by the designs discussed 
above and all other types of complex truss designs, framing 
crews should be familiar with the critical points: hips, offsets, 
valleys, hold dimensions for vaults, etc. Again, studying the 
plans and developing a redline set for critical dimensions and 
details is the best way to overcome obstacles. Above all, if 
the design is still unclear, clarify the plans with the compo-
nent manufacturer/truss designer. Technology not only makes 
design capabilities endless, but also displays the answers with 
a click of a button. Waiting on installation in order to ask a 
simple question is far better than installing trusses incorrectly. 
A framing crew that follows these guidelines will be efficient 
yet maintain quality. In the long run, that means more oppor-
tunities for work, and we can all agree that’s good news. SBC

George Hull is President of Hull Associates, LLC in Arlington, TX. He brings 
more than 35 years of framing experience as the first Chairman of the 
National Framers Council. For details about NFC, visit framerscouncil.org. 

T-Reinforcement

Truss  
member

Figure 5. T-Reinforcement is commonly used and  
creates a “T” shape when applied to the web member.

2For Scab Reinforcement use 2 rows of 10d (0.120x 3") nails at 6" on-center to attach reinforcement to web  

Type & Size of Web 
ReinforcementSpecified

CLR

Size
of

Truss
Web L Scab2 I

Grade of Web 
Reinforcement

Minimum 
Length of Web 
Reinforcement

Minimum 
Connection of Web 

Reinforcement to Web 

2x4
2x61 Row 
2x8
2x4
2x62 Rows 
2x8

Same species 
and grade or 
better than 

web member 

90% of Web or 
extend to within

6" of end of
web member,
whichever is 

greater 

16d (0.131x3.5") nails
@ 6" on-center2

 

2x4 2x4 2x4
2x6 2x62x6
2x8 2x8 2x8

2-2x4
2-2x6
2-2x8

---
---
---

---
---
---

---
---
---

1Maximum allowable web length is 14'. 

T

web reinforcement for single-ply trusses1

Table 1. This table from BCSI provides generic reinforcement information that can be used in the event that information from the Truss Designer is not available. 
The reinforcement information in this table is limited to the reinforcement of Webs in single-ply Trusses in which there is either one or two rows of CLR specified 
on the TDD. This information is conservative and a more efficient means of reinforcement may be available from the Truss Designer. 

http://framerscouncil.org


May 2015                     
Toll free 800-344-EIDE  |  www.eidemachinery.com

3219 North Second Street  Minneapolis, MN 55411-0397

New, state-of-the-art component manufac-
turing & material handling systems by the 
industry leading manufacturers.
 
Used & Reconditioned machinery. Eide’s 
warranty on reconditioned equipment meets 
or exceeds the new machine warranty.
 
Installation & Operator Training included 
or available with any equipment purchase.
 
Table Retro�t and upgrades for WizardPDS®.

Parts & Supplies. Our parts department stocks 
thousands of parts and supplies for most 
brands of cutting and pressing systems. Custom 
and obsolete parts fabrication is our specialty.

Service & Repair. Our service department 
o�ers complete repair, rebuilding & retro-�t 
services; in-house or on-site.

Machinery ~ Supplies
~Since 1927~

     We know machinery.

Machinery. Parts.
Service.

88 Y
EA

RS
 O

F 
SE

RVICE AND EXPERIEN
CE!

S I N C E 19 27

Eide March 2015 Ad - FINAL.pdf   1   2/17/2015   8:26:42 AM

Coffer/Tray

Bowstring

Attic

Scissors

Half Scissors

Studio Vault

Vault

http://www.eidemachinery.com


by Emily Patterson

Bringing Ingenious Design, Versatile 
Configurations & Collaboration to a Project  

hings are looking up for The Truss Company. Overall, sales are strong, and 
a new location will soon open its doors in Pasco, WA. A bright future often 

brings new opportunities, much like The Truss Company’s Sumner, WA, office 
encountered with the Golgotha Baptist Church project in Midland, WA (see Figure 
1 on facing page). 

“This project is definitely outside the norm for us,” said Matt Yokes, Sales 
Representative for The Truss Company. In many ways, the project required some 
of the most important qualities that component manufacturers and the trusses 
they design and manufacture can bring to any project: ingenious design, versatile 
configurations, and the ability to work with other trades to make the completed 
structure a success.

Ingenious Design
While a church project isn’t something new for The Truss Company, this 
particular church did present some new design scenarios. In particular, the 
building designer wanted to use trusses for the steeples. “The steeples were a 
first for us, as far as building something like that out of trusses,” said Yokes.

“Steeples are usually stick built, but for this project, they wanted to try to 
do it with trusses. There’s a lot of complexity to get pre-manufactured 

trusses to work,” said Jake Lucas, Truss Designer on the project. 
Following the building plans, The Truss Company’s design team 

suggested a false-style decorative 
steeple constructed of trusses (see 
Figure 2 and 3 at left). In addition, 
one of the steeples also needed 
to serve as the base for a 4-ft.-
tall stainless steel cross, so the 
trusses were designed to form a 
small platform for the cross to sit 
on (and attach to) at the top of 
the steeple.

T

Taking Trusses  
to New Heights

12 May 2015                                                       www.sbcmag.info

Figure 2 and 3. The Truss Company 
designed a decorative steeple built of 
trusses. Note the top of the steeple  
forms part of a small platform for a  
4-ft.-tall stainless steel cross.
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In order to make the steeple design work, special care needed to be taken in the 
design of the trusses below the steeples, which spanned 60 ft. with no interior bear-
ing. “We had to make changes to the trusses underneath, in order for the trusses to 
work at a 2 ft. o.c. spacing, due to the span of the trusses being so long,” explained 
Yokes.

The Truss Company looked at a few different hanger options for the steeples. 
Original plans called for a custom hanger solution, but when cost and the hanger 
specs needed for the “steel buckets” became an issue, the company chose to stub 
the trusses back to the girders and use standard hangers. “In the end, it was a bit 
more installation for the framer, but we eliminated some extra cost and high con-
centrated loads we would have had to incorporate into the truss design,” said Lucas.

Versatile Configurations
Scissors trusses make up much of the church’s roof, with many completed scissors 
running over 15 ft. tall (see Figure 4). Due to their height, almost all of the scissors 
trusses on the project were capped (i.e., piggybacked). Capping the trusses made 
sense both from a design, as well as a production and delivery, standpoint. “Our roll-
er press can go up to 14 ft., but we try to keep it below 13 ft., so it’s easier to trans-
port to the jobsite,” said Lucas. The Truss Company used its engineering program 
to generate the design of the cap trusses, which were piggybacked at the jobsite.
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equipment  
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Continued on page 16

Figure 1. The 18,000 sq. ft. Golgotha Baptist Church includes 68-ft.-span scissors trusses, vaulted ceilings, 
large stubbed attics and steeple trusses.

Figure 4. Installation of a scissors truss. With a cap truss installed, many of the project’s scissors trusses 
were over 15 ft. tall.
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Taking Trusses to New Heights
Continued from page 13

Working with Other Trades
The building’s mechanical plans also played a key role in the roof design. Multiple 
spans and ceiling heights over the fellowship hall made it especially important for the 
plate heights to be set correctly. While an individual truss could be designed to be 
structurally sound, The Truss Company’s team knew that an unexpected mechanical 
requirement could lead to callbacks and field fixes. “If it’s wrong, it’s a big problem. 
I wanted to get it right the first time,” said Lucas.

“We took a good hard look at the mechanical plans,” said Lucas. The Truss Company 
followed up with the contactor, who recommended the truss manufacturer work 
directly with the mechanical contractor. That collaboration paid off and helped both 
trades work through issues before the trusses were built. “Through phone and email, 
we were able to send [the mechanical contractor] nice pictures of everything and 
have him approve them,” said Lucas.

Based on information from the mechanical contractor, The Truss Company’s team 
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Figure 5 and 6. The Truss Company’s team designed an intricate 4-ply girder truss, over 15 ft. tall with a 
cap truss, for the area next to the attic and mechanical platform.
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designed an intricate 4-ply girder truss, over 15 ft. tall with a 
cap truss, for the area next to the attic and mechanical plat-
form (see Figure 5 and 6).

Much like the positive experience with the mechanical 
contractor, both Yokes and Lucas said communication ran 
smoothly on the project. “We submit drawings so the architect 
and engineer can review, supply comments, and we can work 
through changes,” said Yokes.

“It’s nice to work with people who really know what they’re 
doing,” said Lucas. “They have enough notches in their belt. 
The contractors on this project were very experienced. You’re 
getting an experienced and reputable crew. We worked hard 
to meet them in the middle.”

Conclusion
A company “first,” designing the steeples out of trusses, also 
proved to be a good barometer for how the project would 
progress at the jobsite. Coworkers who happened to drive by 
the site on their way to work kept others in the office updated 
on the stages of construction. “I was happy to hear the stee-
ples went up so cleanly,” said Lucas (see Figure 2). “They saw 
the steeples were sheeted, so we knew it went well.” SBC

Want to see your company featured in SBC Magazine? Send us hi-res 
photos and project details on your company’s unique project, and you 
just might see your company highlighted in an upcoming issue. Email 
ideas to editor@sbcmag.info.
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by Dave Brakeman, P.E., S.E. & Sean D. Shields

onsider for a moment the basics of manufacturing a truss. Based on SBCA’s 
2012 Financial Performance Survey, lumber accounts for roughly 40 percent 

of the total cost. Plates account for about eight percent of the total cost. Design and 
production labor account for 30 percent, and delivery, sales and overhead account for 
the remaining 22 percent (these are rough industry averages). All other things being 
equal, if you could decrease your lumber costs by a few percentage points while 
raising your plate costs a small amount, would you take the trade-off?  

This is exactly the question component manufactur-
ers (CMs) and plate suppliers asked themselves in the 
late 1990s. The solution they found, to account for the 
bending moment resistance of metal connector plates 
(MCP), may or may not be well understood. Figuring 
in the MCP moment resistance allows for more even 
distribution of that stress throughout the wood mem-
ber, typically resulting in a lower maximum CSI for 
that lumber member. The impact of this redistribution 
is significant to truss design in that it means that, in 
certain cases, a slightly larger MCP will allow a lower 
lumber grade to be used. This article will attempt, 
through simple terms and a few examples, to explain 
how and why.

Understanding Moment
What are bending moment forces? One of the easiest 
examples may be to look at a peak joint of a kingpost 
truss (see Figure 1).

As load is applied to the top chords of this truss, those 
chord members deflect and bend downward/inward. 
When the top chords deflect, the ends of the top of 
the chord members at the peak of the truss experi-
ence rotation, causing the lumber ends to move away 
from each other at the top of the peak joint, creating 
gaps in the joint (see Figure 2).

The top chords of that truss must be designed to 
resist this applied bending and rotational load. In this 

C

MOMENT
resistanceWhy Bigger Plates  

Are a Good Thing

Consider how factoring joint stiffness could save you money.

Figure 1. The peak joint of a kingpost truss.

Figure 2. Bending moment forces as load is applied to the top chord of a kingpost truss.
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simple example of a kingpost truss, the span is a significant 
factor, as well as the strength of the lumber used in the top 
chords and the ability of the metal plate at the peak joint to 
resist these bending and rotational (bending moment) loads. 

Let’s take a small step back and look at the joint. Another way 
of thinking about the MCP’s ability to resist the rotation of the 
end of the wood member is to talk about it in terms of stiff-
ness. If stiffness were plotted on a spectrum, at one end there 
would be ultimate stiffness, and on the other, zero stiffness 
(see Figure 3). Ultimate stiffness could be achieved if there 
was some way to weld the ends of the top chord and kingpost 
members together, as if they grew that way.  

At the other end of the spectrum would be something akin 
to the absence of stiffness, like a hinge. If all the ends of the 
chord and kingpost members were allowed to rotate freely, 
there would be little to no stiffness.

Obviously, a MCP provides stiffness or resistance to the bend-
ing moment rotation. It’s also clear that the MCP is closer to 
the “weld” end of the spectrum versus the “hinge” end, but 
where exactly in this spectrum does it fall?

This is an important question because, instead of having to 
design a truss by relying entirely on the strength or stiffness 

of the wood used in the top chord, the MCP’s stiffness can, 
and should, be accounted for in helping the lumber resist the 
rotational loads in the truss design.

Accounting for Moment
Prior to the publication of ANSI/TPI 1-2002, a MCP’s ability 
to resist bending moment (rotation) forces was not typically 
factored into the design of a truss. While plate suppliers and 
CMs who conducted their own proprietary testing could fac- 
tor in this resistance under TPI 1 Section 1.3.2 (see sidebar 
below), which enables anyone to use their own test data to 
establish alternate designs as equivalent to the standard, this 
was not widespread.
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1.3.2 Alternate Provisions. 
1.3.2.1 Materials, Assemblies, Structures, and Designs. 

This Standard does not intend to preclude the use of materials, 
assemblies, structures, or designs not meeting the criteria herein, 
when they demonstrate equivalent performance for the intended 
use to those specified in this Standard. The use of such alternate 
provisions shall be indicated on the Truss Design Drawing.

Continued on page 20
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Figure 3. If stiffness were plotted on a spectrum, at one end there would be ultimate stiffness, and on the other, zero stiffness.
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Moment Resistance
Continued from page 19

Recognizing that MCPs provide joint stiffness and resistance 
to rotation, testing of plates was undertaken in the late 1990s 
to determine their ability to resist moment forces. According 
to the ANSI/TPI 1-2014 Commentary:

The results of the tested specimens were compared against three 
theoretical models used to predict the ultimate moment capacity 
of the steel-net sections.

Through that comparison, a formula was developed to account 
for a MCP’s ability to resist moment forces. That formula was 
included for the first time in Section 8.7 of the ANSI/TPI 1-2002 
edition. Soon after this, plate manufacturers incorporated the 
formula into their truss design software. While this occurred 
over a decade ago, the practical application of the formula 
wasn’t fully realized until years later.

In general, CMs didn’t begin utilizing this equation until their 
local building codes referenced ANSI/TPI 1-2002, which began 
with the 2006 International Residential Code (IRC). Further, the 
formula has gone through some revisions. Again, according to 
the ANSI/TPI 1-2014 Commentary:

The equations in Section 8.7.1, originally included in the 2002 
specification in a slightly different form, are developed from the 
most accurate model from this research as validated by testing. 
Subsequent use and further research showed the need for modi-
fication of this method to recognize the interaction between axial 
compression and moment stresses and to recognize the effect of 
plates located off center.

Application of the Formula
So what does this formula mean for CMs from a 
practical standpoint? Looking at the peak joint 
again, the stiffer that joint is, the more it is able 
to resist the rotation from the bending moment 
force. From a design perspective, the maximum 
critical force of the top chord member is then 
reduced because it is redistributed between the 
chord and the MCP. Figure 4 shows a graphical 
depiction of the force that the lumber has to 
resist when a MCP provides no stiffness.

Figure 5 shows a graphical depiction of the 
much smaller forces that the lumber has to 
resist when a MCP provides rotational stiffness.

In summary, because the moment force formula 
is now incorporated into the design software, 
from a design perspective, the lumber chord 
member no longer has to resist the applied load 
all by itself. By factoring in the MCP joint stiff-
ness, the CSI of the top chord is reduced and a 
lower grade of lumber may be sufficient to resist 
the applied load. Let’s look at two case studies 
to see the impact this has.

Case #1 Kingpost
Let’s continue to look at a kingpost truss. If the moment force 
formula is ignored and the joint is treated as it theoretically 
and historically was, the truss joints would be designed using 
a hinge model (providing little to no rotational stiffness) and 
results in the truss design seen in Figure 6 on page 22.

Using a 4x4 plate at the peak, 2.5x6 plates at the heels, and a 
2x4 plate at the D joint, the top chords would need to be con-
structed of 2x4 2700f – 2.2E MSR SP, the bottom chord would 
be 2x4 SPF #1, and the kingpost would be 2x4 SPF stud grade.

If the moment force formula was used, and MCP stiffness was 
factored into the design, the truss would be designed using 
partial fixity and would result in the truss design seen in 
Figure 7 on page 22.

If the plate sizes of the peak and heels were increased slightly, 
the top chord material needed to resist the applied loads could 
be reduced to 2x4 SPF 1650f – 1.5E, while the bottom chord 
and kingpost material would remain the same. This reduction 
in the grade of top chord material represents a significant cost 
savings to a CM. Let’s look at another example.

Case #2 Modified Queen
Here’s a fully triangulated queen truss. Again, if the moment 
force formula is ignored and the joint is treated as a hinge, the 
truss design would result in the truss design seen in Figure 8 
on page 22.

Using a 5x5 plate at the peak, the T2 and T3 segments of the 
top chord would be constructed of 2x4 SPF 2100f – 1.8E, while 
the remaining top chord and bottom chord material would use 
2x4 SPF 1650f – 1.5E, and the webs would be 2x4 SPF stud.

Figure 4. The force that the lumber has to resist when a MCP provides no stiffness.

Figure 5. The much smaller forces that the lumber has to resist when a MCP provides  
rotational stiffness.

Continued on page 22
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Moment Resistance
Continued from page 20

If the moment force formula was used, 
and MCP stiffness was factored into the 
design, the truss could be designed as 
seen in Figure 9.

If the plate size of the peak was increased 
to 5x6, the T2 and T3 segments of the top 
chord could be constructed of 2x4 SPF 
#1/#2, while the remaining top chord and 
bottom chord material would still use 2x4 
SPF 1650f – 1.5E, and the webs would 
be 2x4 SPF stud. Again, this reduction in 
the grade of T2 and T3 top chord material 
represents a real cost savings to a CM.

Overall Material Savings
It’s important to note the moment resis-
tance formula is active and running 
behind the scenes in the design soft-
ware (assuming your local code refer-
ences ANSI/TPI 1-2002 or later). The 
software automati-
cally takes advan-
tage of the stiffness 
the MCP provides. 
The result is that, 
in some cases, the 
software will specify 
larger plate sizes 
than it would have 
traditionally. This is 
a good thing, not 
because the plate 
sizes are bigger, but 
because the MCP 
now, in most cases, 
helps to lower the 
lumber and overall 
truss CSI by redis-
tributing the maxi-
mum stress through-
out the lumber members.

Again, this redistribution should allow for 
a lower grade of lumber to be used in a 
given application. As mentioned at the 
beginning of this article, with lumber rep-
resenting roughly 40 percent of the cost 
of a truss, saving money on lumber will 
have the biggest impact on the total cost 
of producing that truss. In some cases, 
factoring in the stiffness of the MCP can 
also allow designers to eliminate some 
low force webs. Alternately, increasing 

plate sizes does increase the price, but at 
only eight percent of the total cost, that 
cost impact is not as significant.

Will it provide a benefit in every case? 
No. In some cases, like valley sets or 
other short span trusses, the increased 
plate size now specified by the software 
will reduce the necessary lumber grade 
of wood members to a grade lower than 
the lowest grade of lumber carried by 
a CM. As a result, even though there 

is a design benefit, the CM may not be 
able to take advantage of a lower grade 
because they don’t keep it in stock. 
Taken as a whole, CMs benefit from 
taking advantage of the moment resis-
tance formula through overall material 
cost savings. SBC

Dave Brakeman is the Engineering Director for 
Alpine, an ITW Company.  He has served as 
chairman of the TPI 1 project committee for 
the last three editions of this standard.

Figure 6. King post truss with joints 
designed using a hinge model.

Figure 7. King post truss with joints 
designed using a partial fixity model.

Figure 8. Modified queen truss with 
joints designed using a hinge model.

Figure 9. Modified queen truss with joints 
designed using a partial fixity model.
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hile no one position in a company is more important than any other when 
it comes to training, a company’s sales staff presents one of the most 

significant challenges in making sure they understand broad aspects of the overall 
component manufacturing operation. The sales team not only needs to understand 
the truss design and production process, they also need to be adept at understanding 
contracts, appreciating the company’s liability position, and, above all, communicat-
ing the company’s value proposition effectively in the marketplace to differentiate it 
from the competition and grow market share. Hence, this article will not focus on the 
sales process or specific techniques, but rather on best practices and training that will 
be most useful to the structural building component (SBC) industry.

SBC industry sales representatives come from a variety of backgrounds, and like 
designers, it’s important to test the SBC knowledge of a sales candidate before they 
are hired. Just like with designer candidates, using SBCA’s Technical Assessment Test 
Online (TATO) and Truss Basics (if you are hiring from within) will give companies a 
great head start in knowing the knowledge base of each sales candidate (see sidebar 
for more details). If a sales candidate comes out of the company’s design team, they 
may already have certification in SBCA’s Truss Technician Training (TTT) Level 1, 2 
and even 3 (see sidebar), and have a strong component background. However, basic 
component knowledge does not guarantee a competent sales representative, so addi-
tional training will always be needed on the finer points of selling and marketing.  

For a new sales representative who has no pre-
vious experience in the SBC industry, a good 
best practice would be to use the SBCA Truss 
Manufacturing Orientation (TMO) training pro-
gram as an introduction to augment an inter-
nal company orientation program (see sidebar). 
Providing good fundamental information on the 
industry and then basic knowledge of component design is another good step, which 
can easily be accomplished with the SBCA Truss Basics program. Many component 

manufacturers (CMs) use these programs in combination with their own orienta-
tion programs to make sure that a newly hired sales representative 
gets a good start in the industry.  

As suggested with truss designers (see April issue), teaming 
a new sales representative with a seasoned salesperson as a 
mentor will provide them with guidance not only on company 
policy, but also on reading blueprints, understanding con-
tracts and working with customers. This practice of mentoring 
is sometimes neglected, which can lead to sales representa-

tives making easily avoided errors. Those errors can take extra 
time, effort and resources to fix. There are certainly positive 

aspects of learning on the job, and gaining knowledge through 
mistakes is always an important part of that process. However, 

mentoring will help ensure mistakes are only made once, and big 
mistakes that could cause real harm for the company are avoided.

Mentoring should be viewed as an opportunity to learn from those 
in the company who have “mastered” company policies, and are 

TOP 10 Employee  
Training Tools

by �Ben Hershey & Sean D. Shields 

W



25May 2015                          Structural Building Components Magazine                          www.sbcmag.info

careful in reading blueprints, contracts, etc. It’s very important 
to point out that mentors don’t necessarily have to be the top 
sales producer. Companies can sometimes make the mistake 
of “saddling” a new sales representative with their top pro-
ducer, who may not be their best trainer/mentor. This can 
result in developing habits in the new representative that may 
not be desired. Instead, it’s preferable to identify members of a 
company’s sales staff (or management) who are well suited to 
mentoring, and enjoy doing it, to ensure new sales candidates 
get the most out of the experience.

One critical role the sales representative has is reading blue-
prints, contract documents and other project-related informa-
tion. Knowing how to read all of these documents, and making 
sure the company has the most current information for a job, is 
not only critical for the design team, but can also be critical to 
the financial success of the project. The “Reading Construction 
Documents” article (see Nov. 2014 issue) in this series provides 
several best practices that can be beneficial in training sales staff.  

In brief, it’s important that sales representatives, first and fore-
most, take their time; rushing is only going to cause a cascade 
of errors. Second, ensure the company has the most current 
information from architects, engineers and builders/contrac-
tors. Even if a company has a set of drawings, a company 
always wants their sales staff asking the question, “Is this 
the most current set?” before moving forward with decisions. 
Train sales representatives to identify the drawings they view: 
architectural drawings, structural drawings, and the details 
associated with them. Identifying the dates on the drawings is 
vital because it alerts them if there are new drawings out there 
or incremental changes to details pertinent to sections of the 
building where components appear.  

The primary point is that changes occur frequently, and many 
times, the parties involved in a project do not communicate 
those changes effectively. It falls on the sales representative 
to ask and find out if they have the current set of documents. 
In addition, SBCA has developed a comprehensive course for 
managers and sales representatives called ORisk that is one of 
the most effective ways to train employees in reading contract 
documents and identifying language to minimize risk and 
liability to the company. This is a course that may be good to 
have sales representative take over time. It will give sales staff 
the depth of knowledge they need to help guard a company 
against some of the one-sided language that appears in con-
tracts, purchase orders and proposals they are asked to sign.

The best practice is to not blindly sign contractual documents, 
but rather to have the sales representative bring them back to 
the office for a full review. After going through the ORisk course, 
sales staff are better prepared to work with their customer to let 

them know they 
want to review 
contracts instead 
of just signing 

them. The important next step is ensuring the sales team 
is effectively going over documents in meetings and talking 
through language before they are signed. Some companies will 
have a single staff member experienced in contracts, or they will 
have their attorney review all the contracts (we will cover this 
issue in a future article). Often, those who review contracts go 
over new terms with the sales team on a periodic basis to keep 
them abreast of new contract language and other risk manage-
ment approaches everyone needs to know.

The best part of a mentoring program is coaching a new sales 
representative on what the company’s value proposition is for 
its customers. Every company prides itself on something it 
can do that competitors may not do; it’s important to make 
sure this is communicated in the right manner. A company’s 
value proposition is key, and coaching/teaching this to new 
representatives is going to be key to their success.  

Training the CM’s sales staff never truly ends. Fortunately, 
using the tools and best practices developed through SBCA and 
its membership to enhance an existing training program, along 
with a successful mentorship program, can be a very effective 
way to train new sales representative to be successful in the 
component marketplace. SBC

Ben Hershey is a Past President of SBCA and Owner of 4Ward Consult-
ing Group - Experts in Lean Management & Manufacturing. Networking 
Basics will be covered in the June/July issue.

TATO can be used to determine if job candidates or current employees 
have the technical aptitude and skills required to succeed in the structural 
building components industry. TATO 1 is intended as a hiring tool to be 
used with truss technicians, sales staff and production personnel. It evalu-
ates candidates’ basic math and 3D visual skills, which are crucial for suc-
cess in the sales, design and manufacturing divisions of the truss industry.

Truss Basics provides the same important information as TTT Level I 
but with less technical and time-intensive Math and Load Development sec-
tions. It is aimed at those who want to understand truss design procedures but 
will not be performing truss design. Salespeople, estimators, administrative 
staff, suppliers and construction industry professionals will benefit from this 
well-received course on the structural building components industry.

TTT Level I is an introduction for wood truss design technicians, estima-
tors, and salespeople to acquire the design and engineering fundamentals 
of metal plate connected trusses. Students will perform calculations, 
solve problems, review presentations, and respond to interactive quiz 
questions interspersed throughout the sections. The purpose of the course 
is to examine industry design standards and factors affecting truss fabrica-
tion from design to installation. Upon completion of this course, attendees 
will have a better understanding of the truss design and manufacturing 
process, the application of trusses, basic math, trigonometry, and load 
development as it relates to truss design.

TMO is an introductory training course for anyone with little or no 
truss industry experience. A wide variety of topics on design, manufactur-
ing and installation are presented, along with streaming videos, articles 
and access to numerous industry documents. Novice truss technicians, 
salespeople, estimators, administrative staff, suppliers and construction 
industry professionals will benefit from this introduction to the structural 
building components industry.
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When it comes to structural testing, a lot has changed since Bill McAlpine (top left) and Ed 
Callahan, Jr. (top right) conducted testing in the planar test set ups you see in these photos. This 
essentially two-dimension approach limited the extent to which load path data could be captured.  
Within a building, individual components react in a variety of ways to stiffness effects, and the 
resulting load path is defined by all the stiffness interactions within a structural system. 

Today, we can begin to identify and quantify “real world” load paths in all three dimensions 
through testing at SBCA’s SBC Research Institute (sbcri.info). In the coming issues of SBC 
Magazine, we will be sharing testing concepts intended to help the structural building compo-
nents industry more fully understand load paths in order to design and apply its products even 
more accurately and efficiently. SBC
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Considering Equipment?
Consider Clark.
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As a respected leader in the building components industry, 
Alpine is keenly focused on my business – like no one else. 
Their superior engineering, software and equipment help 
maximize my productivity and improve my  bottom line.  I rely 
on their smart solutions to solve my most demanding business 
challenges. Let Alpine show you how they can help grow your 
business.  Experience the Alpine way of building partnerships.

I can count on Alpine.
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