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Information Required for Duct Construction

1. A comprehensive duct layout indicating 
sizes, design airflows, pressure class, 
and routing of the duct system.

2. The types of fittings to be used based 
on the designer's calculations of fitting 
losses (i.e., square versus 45° entry 
taps, conical versus straight taps, etc.).



Information Required for Duct Construction

3. Use of turning vanes or splitter vanes. 
4. Location of access doors.
5. Location and type of control and 

balancing dampers.
6. Location and types of diffusers.
7. Requirements for duct insulation.



Information Required for Duct Construction

8. Location and types of any fire 
protection device including fire 
dampers, smoke dampers, combination 
fire/smoke dampers, and ceiling 
dampers. Building codes require this 
information to be shown on the design 
documents submitted for building 
permit. 



Information Required for Duct Construction

9. Details of offsets required to route 
ductwork around obstructions (columns, 
beams, etc.). 



CONTRACTOR
Construction Considerations:

Pressure Class 
(as specified)
Panel Thickness (Gage)

Panel Width/Height

Joint Type/Spacing

Intermediate 
Reinforcement 
Type/Spacing

ENGINEER
Design Considerations:

CFM

Static Pressure

Duct Size

Fitting Type

Construction 
Pressure Class

Information Required for Duct Construction



DEPENDENT VARIABLES



Rectangular Transverse Joints

Rectangular

Figure 2-1
Pages 2.6-2.9



Rectangular Transverse Joints



Rectangular Transverse Joints



Rectangular Transverse Joints



Rectangular Transverse Joints



Rectangular Transverse Joints



Rectangular Transverse Joints



Rectangular Transverse Joints



Rectangular Transverse Joints



Rectangular Transverse Joints



Figure 2-16 Corners not required up to 
2 in. w.g.
Corners are required 
above 2 in. w.g.



Figure 2-17



Longitudinal Seams

Rectangular

Figure 2-17
Page 2.10



Longitudinal Seams



Longitudinal Seams



Longitudinal Seams



Intermediate Reinforcement

Figure 2-3
Page 2.12

Rectangular



Intermediate Reinforcement



Basic Duct Construction Process

Verify pressure class
Check corresponding table
Start with the larger side first
Determine reinforcement spacing options
Check joint reinforcement tables
Check intermediate reinforcement tables if 
applicable (tie rod options next webinar)
Repeat for the short side



Guide Summary (P 2.5)

Circles are column 
numbers
Number in box is the 
minimum gage
First letter is minimum 
reinforcement class 
required.
Second letter is 
downsized reinforcement 
when used with tie rod
Xt – t means tie rod is 
required



In Words…

If the box in the table shows H-20G
The minimum panel gage is 20
The reinforcement required is class H at the 
spacing noted at the top of the column (this can 
be a joint or intermediate reinforcement)
You can use G instead of H if you use a tie rod 
as well.  (If to achieve a class G you are already 
required to use a tie rod then you can not use 
this option)



Rectangular Duct Reinforcement



Rectangular Duct Reinforcement



Rectangular Duct Reinforcement



Rectangular Duct Reinforcement



Rectangular Duct Reinforcement



Joint Reinforcement

Table 2-31
Starts on page 2.74
Covers all transverse 
joints that qualify as 
reinforcement except 
T-1 drive slip
For T-1 drive slip see 
Table 2-48 on page 
2.110



Joint Reinforcement



Joint Reinforcement

The (R) means use with a tie rod The (+) means use for positive 
pressure application only



Table 2-48



Example 1

Pressure class is positive 1/2 in. w.g.
Dimensions are 20 in. x 12 in.
5 ft. joint spacing (longer if possible)
Preferred joint type plain Slip and Drive



Example 1

Page 
2.14



Example 1  Table 2-48

Not Accepted

Page 
2.110



Example 1 Solutions

Option 1
Use 24 gage
No reinforcement required either side

Option 2
Use 26 gage
T-1 (plain drive) on the 20 in. side at a max 
spacing of 10 ft
No reinforcement required on the 12 in. side



Intermediate Reinforcement

Table 2-29
Starts on page 2.70
Covers typical 
intermediate 
reinforcement types.
For struts see Table 
2-30 on page 2.72



Intermediate Reinforcement



Intermediate Reinforcement

H denotes Hot formed

C denotes Cold formed



Example 2

Pressure Class is 2 in. w.g.
Dimensions are 60 in. x 26 in.
5 foot joint spacing
TDC or TDF joint
No internal reinforcement



The Right Table (Pressure Class)

Page 
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The Right Table (Pressure Class)
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The Right Table (Pressure Class)

Page 
2.18



Joint Reinforcement

Page 
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Joint Reinforcement
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Intermediate Reinforcement

Page 
2.70



Intermediate Reinforcement

Page 
2.70



Intermediate Reinforcement



The Right Table (Pressure Class)

Page 
2.18



Joint Reinforcement

Page 
2.76



Example 2 Solution

Duct gage is 20
Joint spacing is 5 feet (56 ¼ in.)
TDC/TDF for transverse joint
Intermediate reinforcement (2 ½ feet)

G class
Angle 1 ½ x 1 ½ x 1/8
Not required on the 26 in. side



Intermediate External Reinforcement

Reinforcement Intervals do not need to 
coincide
At 4 in. positive pressure and above 
reinforcements must be tied
Must be fastened to the duct within 2 in. 
from the corner (unless tied)
Maximum fastener spacing is 12 in.



Reinforced on Two Sides



Reinforced on Two Sides



Reinforced on Four Sides



Reinforced on Four Sides



Reinforced on Four Sides



Reinforcement Attachment



EI Ratings



EI Ratings



EI Ratings



Example 3

Pressure class negative 4 in. w.g.
Size 36 x 30
5 ft joint using TDC/TDF
External reinforcement only



Example 3

Page 
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Example 3

You can use 20 gage for the panel
TDC/TDF needs to be 18 gage to qualify 
as an “H”
What can I “ADD” to 20 gage TDC/TDF 
to make it an “H”?
To get an “H” EI = 26.4
TDC/TDF @ 20 gage = “G” = 15.8



Example 3

“H” – “G” = 26.4 – 15.8 = 10.6
If you use reinforcement on each side of 
the joint you can divide the 10.6 by 2
10.6/2 = 5.3
What has an EI of 5.3 (or more)?
Class “E” has an EI of 6.5



EI Ratings

Page 
2.70



Example 3

SO…
A “G” plus two “E”s =
15.8 + 2(6.5) = 28.8= “H”
It’s actually a little bit more than the 
minimum value for “H” (EI = 26.4) but not 
enough to be an “I” (EI = 69) 
Check the short side (30”)…



Example 3

Page 
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Example 3

The short side requires G-22
We are already using 20 gage
TDC/TDF = “G” if made from 20 gage
Short side does not require any 
additional reinforcement



Solution to Example 3

The duct will be fabricated from 20 gage
Use TDC/TDF
The 36” side will have 1x1x1/8 angle on 
either side of the joint

4 per piece of duct 2 on the “top” 2 on the 
“bottom”
No ties required (negative pressure

The 30” side does not require any further 
reinforcement.



HVAC DCS 102 Topics

Tie Rod options
Positive and negative pressure

Gage/Tie Rod relationship
The “New” tables for TDC-TDF
Convert from steel to aluminum
Large rectangular duct (over 120”)



Thank You

Questions?
www.smacna.org


