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HVAC DCS 102 TOPICS

Proper tie rod use
Procedures for “new” TDC/TDF tables
How to fab “Large” duct (over 120”)
How to convert to aluminum construction
Duct liner installation
Double walled duct 
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Tie Rods

Steel Rod
Threaded (all thread) or partial
Plain 

Conduit
RC
EMT (most common type)

Steel Pipe
Steel Strap (positive pressure only)

1 in. x 1/8 in. 
Angles (rare)

Tie Rod Attachment

Figure 2-5
Page 2.82
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Tie Rod Attachment

Figure 2-5
Page 2.82

Tie Rod Attachment

Figure 2-6
Page 2.83



4

Tie Rod Attachment

Figure 2-6
Page 2.83

Tie Rod Layout p 2.98
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Mid-Panel Tie Rods

Do not use in underground/slab apps
Do not use if air velocity > 2500 fpm
Do not use where grease or condensation can 
collect

Unless no penetration is made
Or penetration is sealed water tight

If tie rods occur in 2 directions in the same 
vicinity they must: (applies to JTR and MPT)

Be prevented from touching
Or be permanently attached

Example 1

Pressure class is positive 4 in. w.g.
Dimensions are 36 in. x 24 in.
5 ft. joint spacing
Transverse joint TDC/TDF
Use tie rod(s) where possible 
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The Right Table (Pressure Class)

Page 
2.22

The Right Table (Pressure Class)

Page 
2.22
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Joint Reinforcement

Page 
2.76

Joint Reinforcement

Page 
2.76
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Joint Reinforcement

The table required H-20
One option we considered was H-18

Valid as H meets the minimum requirement
Valid as 18 gage is heavier than 20 gage

The next option we considered was I-20
Valid as I exceeds the requirement of H
Valid as 20 gage meets the minimum 
requirement

What if we use RS of 2 ½ ft.? (F-26)

Joint Reinforcement

Page 
2.76
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Joint Reinforcement

Can we use mid panel tie rods in place of 
external reinforcement?

How many would we need?

What size should they be?

Mid Panel Tie Rod Schedule

Page 
2.100
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Mid Panel Tie Rod Schedule

Page 
2.100

Tie Rod Load

Page 
2.106

Table 
2-46
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Mid Panel Tie Rod Size

EMT conduit positive pressure
½ in. 900 lbs
¾ in. 1,340 lbs
1 in. 1,980 lbs
HVAC DCS p2.80 S1.19.4

The Right Table (Pressure Class)

Page 
2.22
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Joint Reinforcement

Page 
2.76

Example 1 Solution

Duct gage is 22
Joint spacing is 5 feet (56 ¼ in.)
TDC/TDF for transverse joint
Intermediate reinforcement (2 ½ feet)

1 MPT
½ in. EMT Conduit

Not required on the 24 in. side
Could use 20 gage and JTR also
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Mid Panel Tie Rods

Negative pressure 
uses special tables
Concern is buckling
Table 2-38 in HVAC 
DCS for EMT
P 2.91

Mid Panel Tie Rods Neg. Pressure

Page 
2.91
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Tie Rod Loads

Table 2-46 p. 2.100 is for mid panel tie 
rods  (100% load)
Table 2-34 p. 2.84 is for tie rods used to 
back up joints or external reinforcement 
(75% Load)

1 in. w.g. = 5.2 lbf/ft2

Tie Rod Loads

Given information:
48” wide, RS = 28” (TDC/TDF) @ 4 in. w.g.

Area = 48” x  28” = 1344 in2

Convert to ft2 1344/144 = 9.33 ft2

4 in. w.g. x 5.2 lbs/ft2/in. w.g. x 9.33 ft2

194 lbf
If backing up a joint or external 
reinforcement 194 lbf x .75 = 146 lbf
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An Easier Way?

Newest addition are the TDC/TDF tables
Tables based on

Pressure class
Joint length

Example 1 (revisited)

4 in. w.g.
TDC/TDF
5 ft. joint spacing
36 in. x 24 in. 
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Table 2-19 HVAC DCS

Example 1 (revisited)

Page 
2.50

Table 2-19 HVAC DCS

Example 1 (revisited)

Page 
2.50
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Table 2-19 HVAC DCS

Example 1 (revisited)

Page 
2.50

Example 1 (revisited) Solution

Option 1
20 gage
JTR on 36 in. side
No additional reinforcement on 24 in. side

Option 2
22 gage
MPT for 36 in. side
No additional reinforcement on 24 in. side
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Example 1 (revisited) Solution

Option 3
20 gage
(2) E class reinforcements at the joints for 36 in. side
No additional reinforcement on 24 in. side

Option 4
22 gage
F class reinforcement at the mid-panel for 36 in. side
No additional reinforcement on 24 in. side

Duct over 120 inches

Figure 2-13 in HVAC 
DCS
Use standard tables 
for sizes < 120 in.
P 2.117
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Duct over 120 inches

Page 
2.117

Duct over 120 inches

Page 
2.117
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Example 2

Duct is 140 x 70 inches at negative 2 in. 
w.g.

Duct over 120 inches

Page 
2.117
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You need 2 tie rods across the width at 
every joint and at every reinforcement.
140/60 = 2.33  (round down) to 2
Need 3 at widths beyond 180”
140/(2+1) = 140/3 = 46 5/8” spacing
The joint length will be 5 ft. (56 inches 
using TDC/TDF) and the reinforcement 
spacing will be 2 ½ ft (28 inches using 
TDC/TDF).

Duct over 120 inches

Determine the tie rod load:
Tip- You can figure the load on a duct of 
half of the width using Table 2-46 and 
then double the load.
140/2 = 70 inches
RS = 28 inches

Duct over 120 inches
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Duct over 120 inches

Page 
2.106

The load is 146 lbs (load for 70 inches) x 
2 = 292 lbs for 140 inches
The load per tie rod is 292 lbs/2 = 146 lbs 

(75% - Rule)
What size does the tie rod need to be?

If we use EMT conduit check Table 2-38
What size reinforcement is a class I

Check Tables 2-29 or 2-30

Duct over 120 inches
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Mid Panel Tie Rods Neg. Pressure

Page 
2.91

Example 2 mid-panel reinforcement
Page 
2.70
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Check the short side using the tables for 
duct less than 120 inches.
In this case since we are using TDC/TDF 
we can use those specific tables.
Table 2-17 on page 2.46

Duct over 120 inches

Duct over 120 inches

Page 
2.46
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Example 2 mid-panel reinforcement
Page 
2.70

Example 2 solution

The duct will be 18 gage
The joints will be TDC/TDF
The joint length is 56 inches
The 140 inch side will be supported by 1” EMT 
conduit spaced 46 5/8” across the width and will 
be at each side of the joint and backing up the 
mid-panel reinforcement.
The mid-panel reinforcement for the 140 inch 
side will be 2 ½ x 2 ½ x 1/8 and will be tied 
using 1 x 1 x 12 gage
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Example 2 solution

The 70 inch side will be reinforced using 
only external reinforcement
The reinforcement will be 2 x 2 x 1/8 and 
installed on both sides of each joint
This reinforcement will not be tied
No mid-panel reinforcement is required

Example 2 solution

Page 
2.117
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Aluminum Construction

Start off using steel construction
Convert to aluminum using the tables on 
page 2.124

Table 2-50 gage conversion (panel/joint)
Table 2-51 dimensions for joint connector
Table 2-52 for reinforcement
**Tie rods are acceptable but information on 
aluminum tie rods is not included in the 
manual.  User must qualify there use

Example 3

3 in. w.g. (positive or negative)
24” x 20”
Aluminum construction required

Start with steel then convert…
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Example 3

Page 
2.20

Example 3

Unreinforced
18 gage works for steel
Converts to 0.071 inch commercial size

Page 
2.124
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Example 3

Reinforced based on 6 ft joint

Steel conversion…
24 in. reinforced every 2 ft C-26
20 inch reinforced every 3 ft C-26

Transverse joint?
T-10 slip on 24
Plain drive on the 20??
Plain drive conversion has not been tested
Back up flat drive/slip with external reinforcement as 
required

Example 3

Page 
2.20
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Example 3

26 gage works for steel (panel)
Converts to 0.032 inch commercial size for 
aluminum

Page 
2.124

Example 3

Transverse Joint (Class C)
Adjust gage per Table 2-50
Adjust dimensions per Table 2-51
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Example 3

Page 
2.74

Example 3

22 gage works for steel (panel)
Converts to 0.050 inch commercial size for 
aluminum

Page 
2.124
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Example 3

The joint will be a T-10
It will be 0.050 inches thick
It will be 1 1/8 inches tall
Use this on all sides

If you use the flat drive on the short…
It does not count as a reinforcement
Use external reinforcement

Example 3

What about intermediate reinforcement?
Use Table 2-52 to convert from steel to 
aluminum

“C” in steel is 1 x 1 x 16 ga

“C” in aluminum is 1 ¼ x 1 ¼ x 1/8
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Example 3

Example 3 solution

The duct will be fabricated from .032 
aluminum
The T-10 will be fabricated from .050 
aluminum and will be 1 1/8 inches tall
The 24” side will be reinforced with 2
1¼ x 1¼ x 1/8  (RS = 2 ft)
The 20” side will be reinforced with 1 
1¼ x 1¼ x 1/8  (RS =3 ft)
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Example 3 Solution

Aluminum Construction

Comments
Bumping the thickness by 2 gages is not 
acceptable use the tables
The tables are limited to 3 in. w.g.
Formed on flanges (TDC/TDF) use panel 
thickness and external angle
Adjusting the flange gages is not enough
Bottom line as long as EI works you should 
be OK (DCS 101)
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Lined Duct

Lined Duct
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Lined Duct

Metal Nosing MUST 
be used when
Liner is preceded by 
unlined metal
On ALL leading 
edges when the 
velocity is over 4000 
fpm

Lined Duct
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Double Wall

Has inner liner usually 22 gage and 
perforated
Solid liner or vapor barriers have a 
negative impact on sound attenuation
No need to pin or glue liner with double 
wall
Outer shell is the pressure shell
Consider weight when selecting hangers

Double Wall
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Double Wall

Double Wall
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Lined/Double Wall

The dimensions are for the “net free 
area” not metal to metal or outer 
dimensions
The primary function of duct liner is to 
attenuate sound
Designer must provide for condensation 
control – Through metal!!!

HVAC DCS 103

Round Duct
Terms and construction options
Spiral  & Longitudinal Seam

Flat Oval Duct
Hanger Selection
Casing Fabrication



40

Questions?

Technical Inquiries:

www.smacna.org
Click on technical services (left side)
Click on technical inquiries (center)

http://www.smacna.org/technical/index.cfm?fuseaction=inquiry


