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“If we continue to be passive 

participants in the intellectual property 

part of our business…”

“…we’re going to continue to get what 

we’ve always gotten”



www.sbcri.info

Value 

Engineering 

and 

Innovation 

Through 

Testing



• Key Points

– Accurate properties create value for SBC 

Industry and Engineering

– Prescriptive properties that are overstated 

devalue the SBC Industry and Engineering

– Accuracy fosters innovation 



Cutting Edge Possibilities

SBCRI Testing Facility + Engineering Experience 

= 

State-of-the-Art Approach



SBCRI Testing Capabilities

Full Scale Building Testing

• Maximum Full Scale 
Testing Area: 30 feet wide 
x 32 feet high x 90 feet 
long

• Maximum Single Element 
Component Test Length: 
48 to 50 feet.

Small Scale Single 
Element Testing

• Single Element 
Compression/Tension 
Testing Station: 20 feet 
long, 5 feet wide

• Single Element Lateral 
Load Station: 4 feet to 20 
feet long



Testing Program
A joint TPI/SBCA product testing and intellectual property development effort.

• Goals are to:
– Improve metal plate connected wood component market 

share

– Make  contributions to the ANSI/TPI and ANSI/SBCA 
standards development process that benefit the 
component industry

– Improve BCSI and bracing related publications

– Advance code compliance through testing and Technical 
Evaluation Reports (TERs) 

– Carry out other agreed upon activities. 

• Focus is on how SBCA/SBCRI helps our small 
CM Members

• All work is to be conducted by SBCRI 



SBCA/TPI Guiding Principles 
From Original Signed Agreement -- December 3, 2009

1. Metal Plate Connected Wood Truss (MPCWT) components 
perform in unique ways as installed in assemblies.

2. Further studying of MPCWT components, through testing of 
as-built assemblies and analysis of the results may provide 
the industry with additional information and knowledge. The 
goal of this testing is to  enable greater understanding and  
continued advancement of MPCWT design while continuing 
to maintain truss analysis and design founded  on sound 
engineering principles.

3. Pursuing testing and analysis of MPCWT components in built 
assemblies will present unique opportunities that may 
challenge current thinking and practices, which is viewed as 
healthy and a worthwhile step in advancing the industry.



4. While assembly testing is desirable, integrating this new 
knowledge with individual MPCWT component testing is also 
desirable so that future advancements can be made using 
empirical correlation and modeling. 

5. SBCA has a state-of-the-art testing facility (SBCRI) capable of 
testing individual members in components, individual 
components as designed today and individual components in 
actual as-built assemblies, making greater understanding of 
both testing modes and their interrelationship very robust.

SBCA/TPI Guiding Principles 
From Original Signed Agreement -- December 3, 2009



“If we have done it before it’s safe.”

“If we haven’t, it’s dangerous, 

reckless and scary”



Trusses Used in a Litigation 

Turns up a Southern Pine 

Design Value Issue

So why is this important?



Juvenile wood

Higher density 

• Photo from our 
testing of #2

• Roughly 1/3 of the 
#2 lumber was pith 
center.

• Test values shown in 
histogram next.























The Issue – July 2010

Southern Pine Inspection Bureau (SPIB) Update



• End result of SPIB Testing Appendix A January 30, 

2013

The Optimal Solution to Serve the Lumber & 

Lumber Using Industry’s Best Interests



Design values are very important to structural 

end users. We buy accurate design values

The Optimal Solution to Serve the Lumber 

& Lumber Using Industry’s Best Interests



Braced Wall Panel Design 

and Stick Framing 

Advantage

Why does this work? What is the value?





Why 

Evaluate the 

Testing?

Page 54 

MAT10709-

2007 AWC



Why 
Evaluate the 
Testing?

Page 54 
MAT10709-
2007 AWC



Full Scale Anchor Bolt Testing:

What Does APA say?



Full Scale Anchor Bolt Testing:

What Does APA say?



IRC Wall Bracing Design Values



“To get ahead, we need to see 

what's possible and go there and 

try some things…”

“…rather than sit tight and protect my little egg.”



SBCA/TPI 

Industry 

“Testing 

Program”

Exhibit A
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Load Path

Maintaining a continuous load path is a key building 

code requirement as adopted into law.
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Load Path

Top

Down



• SBCRI Test Program Creation and 

Implementation Task Group for CMs 

– Dave Motter, P.E. (co-chair)

– Paul Johnson, P.E. (co-chair)

– Steve Kennedy, P.E.

– Bob Dayhoff

– SBCA Staff Support

• Dan Hawk, E.I.T. (SBCRI-Qualtim) 

• Keith Hershey (SBCRI-Qualtim) 

• SBCA (Qualtim) Professional Engineers for vetting

Test Program Creation &

Implementation Task Group



Current Project:

Top-Chord Bearing Limits

• Issue:

– Section 7.4.2 of TPI 1-2007 limits bearing capacity of 

top chord bearing parallel chord trusses

– Design limits have been questioned and can be 

exceeded with sufficient test data 

• Testing Pertinent to:

– Plate/Software Suppliers

– Component Manufacturers

– ANSI/TPI with TPI member vetting

– Generally Accepted Engineering Practice



Current Project:

Top-Chord Bearing Limits



Current Project:

Top-Chord Bearing Limits



Proprietary Project with Industry 

Data Value: Resilient Channel

• Proprietary Project set up in SBCRI

• Completion of project resulted in non-destruction 

of assembly

• Utilized the assembly for quick, low-cost testing

• Determine the effect resilient channel has on 

lateral resistance which would or would not act 

as bottom chord bracing for a floor or roof 

assembly



Proprietary Project with Industry 

Data Value: Resilient Channel



Proprietary Project with Industry 

Data Value: Resilient Channel



Proprietary Project with Industry 

Data Value: Resilient Channel



Proprietary Project with Industry 

Data Value: Resilient Channel

• Proprietary Project set up in SBCRI

• Completion of project resulted in non-destruction of 

assembly

• Utilized the assembly for quick, low-cost testing

• Evaluating long term creep performance.

– 4 assemblies overloaded by up to 45%, yet still compliant with 

code based deflection limits.

– First two assemblies had load applied for greater than 10 days.

– Last two assembly have had applied load for greater than 10 

days and are still loaded.



Other Proposed Projects in 

No Particular Order

• Heel Blocking

• Ply-to-Ply Girder Connections

• Web Reinforcement Bracing

• Repair Types & Methods

• Full System Assembly Testing



Heel Blocking

• Issue
– Need method to transfer lateral load from the roof 

diaphragm to the shear wall

– What is the capacity of heel blocks?

– What is the capacity of partial height blocking?

– When is blocking unnecessary?

• Testing Pertinent to:
– Building Code

– Generally Accepted Engineering Practice

– Plate/Software Suppliers

– Component Manufacturers

– ANSI/TPI with TPI member vetting

– BCSI



Ply-to-Ply Girder Connections

• Issue
– What load transfer is there between plies?

– Is there no, partial or full composite action?

– What are minimum:
• Nails required?

• Screws required?

• Bolts required?

• Testing Pertinent to:
– Building Code/NDS

– Generally Accepted Engineering Practice

– Plate/Software Suppliers

– Component Manufacturers

– ANSI/TPI with TPI member vetting

– BCSI



Web Reinforcement Bracing

• Issue
– What is the design capacity of permanent “T”, 

“L” or “I” web bracing?

– What are the minimum fastening requirements 
to achieve an acceptable capacity?

• Testing Pertinent to:
– Generally Accepted Engineering Practice

– Plate/Software Suppliers

– Component Manufacturers

– ANSI/TPI with TPI member vetting

– BCSI



Repair Methods

• Issue

– What are the true capacities or effects of:
• Holes in Truss Members

• Scabs
– Nails

– Screws

– Nails or Screws with Glue

• Gussets (Single and Double Shear)
– Nails (Clinched and Non-Clinched)

– Screws

– Nails or Screws with Glue



Repair Methods

• Testing Pertinent to:

– Building Code

– Generally Accepted Engineering Practice

– Plate/Software Suppliers

– Component Manufacturers

– ANSI/TPI with TPI member vetting

– BCSI



Full System Assembly Testing

• Test a truss assembly to quantify & benchmark

– System Strength Effects

– System Stiffness Effects

– External Load Path

– Internal Load Distribution



Full System Assembly Testing

• Test each component for comprehensive data
– Lumber

• As Tested Strength Properties

• As Tested MOE

• NDS Allowable Strength Design Values

• NDS Allowable MOE

– Individual Truss Performance
• Stiffness

• Strength

• Internal Load Distribution

– Assembly Performance
• Stiffness

• Strength

• External Load Path

• Internal Load Distribution



Full System Assembly Testing

• Testing Pertinent to:

– Building Code

– Generally Accepted Engineering Practice

– Plate/Software Suppliers

– Component Manufacturers

– ANSI/TPI with TPI member vetting

– BCSI



SBCRI Testing Examples 

Innovation Advantage

Knowledge Is Power?

























































































System 

Testing 

Station 2

12x30 IRC 

Building















































SBCRI Testing Confirms Effects of Vertical Load & Hold-Down 

Anchors on the Response of Wood Framed Shear Walls















Quick Tie & HDU8 Comparison

¼” Quick Tie (QTG) Load 

Deformation Graph

HDU8 Load Deformation 

Graph

The only difference is QTG has residual capacity and 

is a soft failure as opposed to the HDU8 break.



















FULL SCALE TESTING 

STATION

12’ X 30’ BUILDING

Sample ASTM E2126 CUREE Protocol Seismic Testing 

Data from our 12x30 Building























Calibration of Lateral Wall 

Station to 12′x30′ Building

4/26/2013



Comparison of 12′x30′ Building 

to Lateral Wall Station
12′ by 30′ Building 23′ Lateral Wall Station



Comparison of Average 

Backbone Curves
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Comparison of Average 

Backbone Curves
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Hysteresis Cycles
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Hysteresis Cycles
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A New Age in 

Construction 

Testing

Calibrating Current 

Engineering 

Assumptions to 

Reality



Questions?

• Questions, Comments and Feedback

– Please participate by asking questions and 

offering comments so that everyone can learn 

from each other. 

• Please remember to complete your session 

evaluation form – thank you!


