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Outline

• Overview:
–Structure

• Issues:
–QC 
–Materials & Design

The implementation of quality standards in TPI 1-2002 has received a great 
deal of attention, but there are a number of other significant changes that 
impact the truss manufacturer's bottom line. The following is an outline of 
the topics that will be covered in this section: 

1. Just to set the playing field, one needs to be aware that the structure of 
TPI 1-2002 has changed significantly from TPI 1-1995 – both the 
standard and the commentary & appendices.

2. Then we will cover some of the issues that have come about because of 
specific changes - regarding quality control, as well as materials & 
design.
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National Design Standard

The current national design standard that governs metal plate connected 
wood truss construction is ANSI/TPI 1-2002. 
•It is an update to ANSI/TPI 1-1995. This update includes a complete rewrite 
of the quality criteria for the manufacture of metal plate connected wood 
trusses as well as other significant changes. 
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Commentary

• Commentary & 
Appendices

• Errata
• www.tpinst.org

In addition to the TPI 1 standard you should have a copy of the TPI 1-2002 
Commentary & Appendices and a current version of the Errata to TPI 1, both 
of which are available for download from the TPI website.
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Contents of Standard

11Plate Joint Design8

10,12,13,14Member Design Procedures7

3,9Materials & Design Considerations6

7Performance Evaluation of 
Connections

5

6Plate Manufacturing4

4Quality Criteria3

2Design Responsibilities2

1General1

TPI 1-1995TPI 1- 2002Chapter

Commentary on Permanent Truss Bracing – Appendix C

For those familiar with TPI 1-1995, TPI 1-2002 has been restructured, 
updated, and contains enhanced information. Many critical references 
have been relocated. 

1. The number of chapters or sections has been reduced from 14 to 8.
2. Quality Criteria is now in chapter 3.
3. Loading is now covered in chapter 6.
4. Installation & bracing information in section 5 has been moved to 

Appendix C.
5. A number of sections related to member design have been combined in 

chapter 7. And section 8 has basically been eliminated, since the content 
is now covered elsewhere.
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Contents of Commentary

• Same subjects:
–Expanded & revised

Chapter 3: Quality Criteria

Chapter 5: Performance Evaluation

Chapter 6: Materials & Design Considerations

Chapter 7: Member Design Procedures

Chapter 8: Joint Design

The commentary subjects are basically the same in TPI 1-2002 and 1995.
1. However, a great deal of the content has been expanded and revised 

because the standard has changed in most of the areas listed.
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Outline

• Overview:
–Structure

• Issues:
–QC 
–Materials & Design

Now we will look at some of the issues that have come about because of 
specific changes – in the light of actual implementation: especially regarding 
quality control and materials & design issues.
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Quality Control (QC)

• Chapter 3
–Trusses shall meet the minimum 

manufacturing quality requirements 
specified in this chapter, so that 
design assumptions are met. 

If you are designing to TPI 1-2002, any one or any combination of factors 
could be involved in making some truss designs less expensive and 
others more expensive than under TPI 1-1995. The QC requirements are 
only one of many revisions.
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• 1995 did not reflect what was going 
on in the real world, 2002 will:
– Recognize tolerances actually 

occurring in truss plants
– Make allowances for wood defects by 

reducing tooth holding strength values 
in the design

– Take plate placement into account for 
each joint during the design process

QC Overview

TPI 1-1995 did not reflect what was going on in the real world. 
1. TPI 1-2002 will recognize things like member gaps, placement, rotation
2. And make allowances for them. Going into a 1995 inspection, it assumed all 

lumber was 100% good for plating.  So you would have no wane, no rolled teeth 
and it was hard to get inspections to pass on a regular basis.

3. The engineering software analyzes each joint to see how complex it is.



10

• Plate Placement Method (PPM)
–Much faster & precise checklist 

system
–Built-in allowances for defect & error

• Tooth Holding Factor
–Accounts for defects like wane, 

loose knots, & rolled teeth due to 
hammering

2002 QC - What is New?

Basically for PPM if you do not pass the quicker check you count teeth as plan B
1. This is also a new factor.
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• Quality Control Factor (Cq)

–Accounts for defects like 
wane, loose knots, & rolled 
teeth due to hammering

–PPM Roof Cq = 1.0

–PPM Floor Cq = 1.11

–TCM: Cq = 1.25

2002 QC - What is New?

The Cq is the factor in the design equations that accounts for the defect
• This shows that as you lower the tooth holding factor or the ability of the teeth to 

grab the lumber to take into account defects, your Cq lowers and this results in 
larger plates.  On the flip side, when you have less defects your tooth holding 
factor will be higher, your Cq will be larger and you will be able to go with smaller 
plates.
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2002 QC - What is New?

• Joint QC Details
for critical 
joints

Courtesy of Dave BrakemanCourtesy of Dave Brakeman-- Alpine Engineered ProductsAlpine Engineered Products

1)1) Joint QC Detail Bullet: Joint QC Detail Bullet: 
2)2) A graphical detail of a truss joint that shows positioning tolerA graphical detail of a truss joint that shows positioning tolerance polygons ance polygons 

calculated by the software for sample joints selected for inspeccalculated by the software for sample joints selected for inspection. tion. 
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2002 QC - What is New?

• Critical joints based on JSI
(Joint Stress Index)

• Frequency of inspection:
3 trusses per set-up per shift 
per week

For example, a JSI over .8 for PPM would mean a critical joint.For example, a JSI over .8 for PPM would mean a critical joint.
•• 1995 never required an inspection frequency.1995 never required an inspection frequency.
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In-Plant WTCA QC
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Materials & Design
• Lumber Design Value Increases
• Empirical vs. Structural Analysis
• Effective Buckling Length
• Hanger Connection Requirements
• Account for Creep
• Plate Joint Design

In regard to materials & design there are a number of changes that may 
have an effect on the cost of a truss:

1. New Repetitive Member Increases will most likely have the most 
dramatic impact.

2. Changing to a more exact structural analysis rather than Empirical 
Analysis will have the largest impact on the design of trusses with large 
chords, like Agricultural trusses.

3. Effective Buckling Length used for web member out-of-plane buckling 
has been modified.

4. Changes have been made to the hanger connections requirements. 
5. The requirement to account for creep in total load deflection calculations 

has been added.
6. And, in plate joint design a factor has been introduced into the calculation 

of lateral resistance of truss joints, a new procedure has been introduced 
to account for the effects of moments, and an additional limitation has 
been added to the net section check
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Increases to Lumber Design 
Values

• Increases for repetitive member 
assemblies (6.4.2)

– 10% increases to compression and tensile 
allowable stresses

• Specific Gravity Increases (5.2.9.3)

• Removed stipulations on the 
buckling stiffness factor (6.4.4)

– Increase E for some 4x2 longer spans

• Special Cases- dry lumber design 
stresses for green lumber (6.4.12)
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Empirical Analysis

• Moved from Standard to 
Commentary

• Structural analysis
–Complex truss profiles & 

configurations

The empirical methodology has been moved from the mandatory Standard 
to the non-mandatory Commentary. For those of you who enjoyed Level 
II, Section 3, Design Principles, this change only affects the calculation of 
moments for top and bottom chords – which was three slides in that 
presentation. These moment calculations now are done within the design 
software using a more complex methodology. 

1. The structural analysis approach recognized by TPI 1-2002 is one in 
which the truss members are designed to resist forces and bending 
moments that are determined using a matrix analysis or other accepted 
structural analysis method that more accurately models the forces in the 
truss.

2. This change has been driven by the growing complexity of truss profiles 
and configurations

3. And the difficulty in determining critical bending moments
4. And buckling lengths. 
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Plate Joint Design
• 8.4.3.1 Lateral resistance
• 8.8 Combined Flexural & Axial 

Loading
–section for effect of moment
– lateral resistance for effect of 

moment

• 8.9.2 Net Section Check

There are quite a number of  changes in Chapter 8, Metal Connector Plate 
Joint Design:

1. A factor has been introduced into the calculation of lateral resistance of 
truss joints,

2. New provisions have been added for designing steel plate section for 
effect of moment . . .And designing plate lateral resistance for effect of 
moment.

3. And an additional limitation has been added to the net section check to 
account for "chunk-out" failure.
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Lateral Resistance

• 8.4.3.1

• Naturally occurring lumber 
characteristics or flattened teeth

• Quality Control Factor (6.4.11)
– Cq = 1.00 →(0.8)(1.00)VLR → 0.8 VLR

– Cq = 1.11 →(0.8)(1.11)VLR → 0.9 VLR

– Cq = 1.25 →(0.8)(1.25)VLR → VLR

p LRA P 0.8V '=

Section 8.4.3.1 introduces a new factor applied to the lateral resistance 
design value, VLR.

1. Ap is the minimum required metal connector plate contact area for each 
member, the total area for one face. 

2. The reduction is intended to account for locations in the plate contact 
area that have naturally occurring lumber characteristics, such as knots, 
wane, etc., which reduce the effectiveness of the plate teeth.

3. If the manufacturing process removes or reduces the probability that this 
reduction factor is necessary, the Quality Control Factor Cq, as applicable 
to lateral resistance design values, has been introduced. (see section 
6.4.11 for more information).

4. For example, if a Cq of 1.0 is used, the lateral resistance factor remains 
at 0.8 (20%).

5. If a Cq of 1.11 is used, the lateral resistance factor is reduced to 0.9 
(10%).

6. If the maximum Cq of 1.25 is used, the lateral resistance factor is 
eliminated.
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• Quality Control Factor (Cq)

–Accounts for defects like 
wane, loose knots, & rolled 
teeth due to hammering

–PPM Roof Cq = 1.0

–PPM Floor Cq = 1.11

–TCM: Cq = 1.25

Recall...

The Cq is the factor in the design equations that accounts for the defect
• This shows that as you lower the tooth holding factor or the ability of the teeth to 

grab the lumber to take into account defects, your Cq lowers and this results in 
larger plates.  On the flip side, when you have less defects your tooth holding 
factor will be higher, your Cq will be larger and you will be able to go with smaller 
plates.
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Moment in Plates

• Section 8.8
• May be overstating moment
• May be offsetting more efficient 

use of lumber
• TPI re-evaluating

–Expect results this year 

The design to account for moment in metal connector plates was revised in 
TPI 1-2002. 

1. Plate increases are controlled by moment in a significant number of 
cases. The new method may be overstating the amount of moment that 
must be dealt with in combination with compression.

2. This plate increase, when or if it occurs, may be offsetting the greater 
efficiency in the use of lumber introduced in TPI 1-2002.

3. This is currently under evaluation by TPI and an interim methodology 
may be developed to address this issue.
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Net Section Issues

• 8.9.2
• Narrow face of 2x lumber
• Max. tension @ single joint: 

– (4x_ or 3x_) limited to 1600 lb/in. of 
wood thickness

–Single 3x2 or 4x2 max 2400 lb
–Two 3x2 or 4x2 max 4800 lb

Section 8.9.2 has been added to the net section lumber check evaluation for 
a very specific condition:

1. When plating on the narrow face of 2x lumber, testing has shown that 
there can be premature wood fractures if there happens to be a knot or 
grain deviation near the plate.

2. So the maximum tension at a single joint is now limited to 1600 pounds 
per inch of wood thickness:

3. For example: 2400 pounds for a single 3x2 or a 4x2,
4. And 4800 pounds for two 3x2s or two 4x2s
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Other Issues

• Appendix A

• Integrated into Standard

ANSI/TPI/WTCA 4 was included as an Appendix to TPI 1-2002.
1. Work has been completed to integrate it  directly into Chapter 2 of TPI 1-

2002. 
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TPI 1-2002 Chapter 2
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Questions


