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Learning Objectives

At the end of this course, you will:

1.Learn the responsibilities for each party within a project

2.Understand the basic forces that are present in metal plate connected roof and 

floor trusses

3.Learn and understand the information presented on truss design drawings and 

how to interpret them.

4.Obtain a basic understanding for the complexity of a truss design drawing.  

 



Design Responsibilities



Design Responsibilities

Chapter 2 of this ICC Referenced Standard provides 
the typical distribution of responsibilities when dealing 
with wood trusses.

Sec. 2.1 General Purposes. 

The purpose of this Chapter of the Standard is to 
define and draw attention to the Responsibilities of 
the Owner, Building Designer, Truss manufacturer, 
and Truss Designer, with respect to the application of 
Trusses in the construction of a Building.

Courtesy of the Truss Plate Institute (TPI) 



Design Responsibilities

Sec. 2.2 Definitions

Building Designer – Designer of the Building 

Structural System.

Contractor – Person who constructs the 

Building.

Truss Manufacturer – Person who fabricates 

the trusses.

Truss Designer – Person preparing the Truss 

Design Drawings.



Building Designer

Sec. 2.3.2.1 Construction Documents.

Sec. 2.3.2.2 Deferred Submittals.

Sec. 2.3.2.3 Review Submittal Packages.

Sec. 2.3.2.4 Required Information in the 

Construction Documents. Some items 

are Truss orientations, Truss profile 

information, supports locations and bearing 

capacity, all loading requirements and 

Permanent Building Stability Bracing.



Contractor Responsibilities

Sec. 2.3.4.9 Truss Damage Responsibilities.

Sec. 2.3.4.1 Information Provided to the Truss 

Manufacturer.

Sec. 2.3.4.2 Information provided to the 

Building Designer.

Sec. 2.3.4.3 Truss Submittal Package.

Sec. 2.3.4.4 Means and Methods.

Sec. 2.3.4.5 Truss Installation.

Sec. 2.3.4.6 Pre-Installation Check.

Sec. 2.3.4.7 Post Inspection Check.

Sec. 2.3.4.8 Truss Damage Discovery.



Truss Designer Responsibilities

Sec. 2.3.5.1 Preparation of Truss Design Drawings.

Sec. 2.3.5.2 Single Truss Component Design.

Sec. 2.3.5.3 Truss Design Drawing Seal and Signature.

Sec. 2.3.5.4 Truss Placement Diagram.

Sec. 2.3.5.5 Information on Truss Design Drawings.



Truss Manufacturer 
Responsibilities

Sec. 2.3.6.1 Truss Design Criteria and 

Requirements.

Sec. 2.3.6.2 Communication to Truss Designer.

Sec. 2.3.6.3 Alternate Truss Designs.

Sec. 2.3.6.4 Truss Placement Diagram.

Sec. 2.3.6.5 Required Documents.

Sec. 2.3.6.6 Special Application Conditions.

Sec. 2.3.6.7 Truss Submittal Packages.

Sec. 2.3.6.8 Reliance on Construction 

Documents.

Sec. 2.3.6.9 Fabrication Tolerance.

Sec. 2.3.6.10 Manufacturer Quality Criteria.

Sec. 2.3.6.11 In-Plant Truss Inspections.



Basic Forces within Truss 

Members



Bending Forces

Members that have load applied directly 

along their lengths are under Bending. 

Using engineering equations, we calculate 

the bending stresses in theses members.



Bending Forces

Bending stresses are resisted by the 

members Section Modulus (Sx) and the 

Bending allowable for the size and grade 

of member.

For a rectangular shape, Sx = (b * h2)/6 for 

load case 1 as shown.

Note S2x4 = 3.06 in3 and S2x8 = 13.14 in3



Axial Forces

All members in a truss resist axial forces, 

forces that are parallel with the length of 

the member. These forces are determined 

when the truss is analyzed using computer 

software.  



Axial Forces

These forces can be in one of two 

directions. Compression or pushing from 

each end or tension or a pulling from each 

end. They are resisted by the cross-

sectional area (b*h) of the member and 

axial allowable of the size and grade of the 

member. 

Compression, pushing at each end of 

the member. 

Tension, pulling the member from 

each end.



Information Required on a Truss 

Design
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The section of TPI that contains the 

list or required items on a Truss 

Design Drawing is TPI 1-2014 Sec. 

2.3.5.5.

IRC 2021 Sec. R502.11.4 and R802.10.1

IBC 2021 Sec. 2303.4.1 contain similar lists.
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Title Block Info

➢ Required by TPI 1 and the I-Codes, the number of plies. 

➢ Important, the Truss ID and the quantity of this truss id.

➢ Good to Know, Truss Manufacturer name, TDD number, each engineered 

design should have a unique number assigned to it. Here is one example. 



Info on a Truss Design

Slope/Pitch

Overall 

Truss 

Height

Height 

from 

Top 

Plate

Heel Height

➢ Required, Pitch of Truss, Span, Joint Locations, Support Locations.

➢ Good to Know, height of truss from top plate, the heel height, joint label.

Overall Span

Joint Location Dimensions

Support 

Locations

Joint Label



Info on a Truss Design

5-8-12 6

12

3 x 4 =

Dimensioning Convention,

ft – in – 16ths

Pitch is reported as 

vertical rise per 

horizontal run.

6 units vertically for 

every 12 units 

horizontally.

Plate designation, 

width" x length", = slot 

direction. 

Here the plate “slots” are running horizontally.
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Info on a Truss Design

Maximum Combined Stress Index (CSI), 

for the top chord, bottom chord and web.

Required:

a) Building Code. 

b) Slope or Depth, span, and spacing. 

f) Design Loads as applicable. 

g) Adjustments to Wood and Metal Plates. 

i) Metal plate type, size, gauge, and dimensioned location 

for off center joints. 

l) Span to deflection ratios.  

n) Fabrication Tolerance.                                   



Connector Plate Location

Plate Label &

Orientation

Joint Label

Joint Center

Connector Plate

Centered on the joint



Connector Plate Location

Joint Center

Joint Label

Joint Label,

X and Y distance of offset

from joint center

Plate Label, 

Orientation

Connector Plate offset from the Joint Center



Info on a Truss Design

➢ TCLL (roof) – Top Chord Live Load or  

minimum roof load.

➢ Snow (Pf/Pg) – Flat Roof Snow Load / 

Ground Snow Load. 

➢ TCDL – Top Chord Dead Load.

➢ BCLL* – Bottom Chord Live Load.

➢ BCDL – Bottom Chord Dead Loads.

 

* This truss has been designed for a live load of 20.0psf on 

the bottom chord in all areas where a rectangle 3-6-0 tall by 

2-0-0 wide will fit between the bottom chord and any other 

members, with BCDL = 10.0psf.

Note found in the Note section of the TDD.



Info on a Truss Design

Table R301.5 footnote g:

Uninhabitable attics with limited storage are those where the clear 

height between joists and rafters is 42 inches or greater, or where 

there are two or more adjacent trusses with the web configurations 

capable of accommodating an assumed rectangle 42 inches in 

height by 24 inches in width, or greater, within the plane of the 

trusses.

The live load need only be applied to those portions of the joists or 

truss bottom chords where the following conditions are met:

1. The attic area is accessed from an opening not less than 20 

inches in width by 30 inches in length that is located where the 

clear height in the attic is not less than 30 inches.

2. The slopes of the joists or truss bottom chords are not greater 

than 2 units vertical in 12 units horizontal.

3. Required insulation depth is less than the joist or truss bottom 

chord member depth.

The remaining portions of the joists or truss bottom chord shall be 

designed for a uniformly distributed concurrent live load of not less 

than 10 pounds per square foot.



Info on a Truss Design

➢ Center to center truss spacing (ft-in-

16ths)

➢ Plate and Lumber Duration of Load 

(DOL) allowable

➢ Repetitive Stress Increase/load 

sharing, Y/N

➢ Design Code  and TPI Standard



Info on a Truss Design

➢ CSI – Combined Stress Index

Combined Stress Index – Ratio of (actual 

stress / allowable stress)

Shall always be less than 1.00



Info on a Truss Design

➢ Vert(LL)= vertical deflection due to live load

➢ Vert(CT)= vertical deflection due to total load + 

creep

➢ Horz(CT)= horizontal deflection due to total load + 

creep

➢ in = magnitude of deflection

➢ (loc) = location of reported deflection 

➢ l/defl = span of truss divided by actual deflection

➢ L/d = input deflection limits per code

➢ Unless noted on the design the Creep 

factors are 2.0 for Seasoned lumber in 

Dry conditions or 3.0 for Green lumber 

or Wet Service conditions



Info on a Truss Design

➢ Plate Type(s) 

➢ “FT” is the fabrication tolerance that was 

used in the design. 

➢ Estimated truss weight



ICC ESR’s

Connector plate values can be 

found on the corresponding 

Evaluation Service Report 

(ESR).



Info on a Truss Design

2 x 4 means the dimension perpendicular to the plate slots 

is 2” and the dimension parallel is 4”.

Slot direction, if shown, indicated by double lines.

If a plate type differs from most of the other plates on the 

truss it will be indicated some where on the TDD.
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TPI Sec. 2.3.5.5-

e) Required bearing 

widths.

h) Maximum 

reactions.

j) Size, specie, and 

grade of each wood 

member.

m) Maximum axial 

comp/tension force 

for each member.

o) Required 

permanent individual 

truss member 

restraint location. 



Bearing Images/Type

Double Top Plate

Concrete Wall

Hanger

Ledger or Header
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When webs requires lateral restraint/bracing, it is 
indicated graphically on the member and in the bracing 
section.
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Note all the factors that are required for 

the correct environmental loading. 

The underlined factors are most often 

input incorrectly.



Attic Truss



Multi-Ply Truss



Info on a Truss Design - k

Nailed ply-to-ply connection 
detail. Typically, the first note 
in the note section will be the 
ply-to-ply connection. Includes 
fastener(s) type and spacing in 
all required members. 

Courtesy of SBCA from BCSI Chapter 9 
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Info on a Truss Design - k

Engineered Screw ply-to-ply 
connection detail. Screws from 
loaded face unless otherwise 
specified by manufacturer.

* Screw pattern and spacing 
per NDS or Manufacturers 
specifications.

Courtesy of SBCA from BCSI Chapter 9 



Design Engineering Results



Environmental Loads



Environmental Loads
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Load Case 

#1, Balanced 

Snow Load

Load Case 

#49,

Unbalance 

Load with 

Attic Storage



THANK YOU FOR YOUR TIME!
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