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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

o

Use of turning vanes or splitter vanes.
_ocation of access doors.

_ocation and type of control and
palancing dampers.

_ocation and types of diffusers.
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/lsmoke dampers, and celling
dampers. Building codes require this
iInformation to be shown on the design
documents submitted for building
permit.



Information Required for Duct Construction

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



Information Required for Duct Construction

ENGINEER CONTRACTOR
Design Considerations: Construction Considerations:
CFM

Panel Thickness (Gage)
Duct Size l Panel Width/Height

g 1R Joint Type/Spacing

Reinforcement

Type/Spacing




WIDTH q N THICKNESS

REINF,
SPACING




[}
Gage 1o less than two g ¢ I
4 ga minimum
Qualification s reinforcement per Tsble 248
T-3 - Slip Gage & per T-1
length at 2 in. wg,
36 in. maximun length at3 in. w

ST O P ag es 2 . 6 B 2 . 9

Fasten stunding portions within 2 in. of each end
and ebewhere at 8 in. spacing or less

y length at 2 in. wg
36 in. maximum lengh at3 in. wg
30 in. maximun length at 4 in, wg

ot allowed above 4 in. wg

Mot less than two gages less than duet gage
24 ga mininum

‘When used on all 4 sides, fasten within of the
comers and at in. maximum intervals

in. wg maximum pressure

Use slips conforming to T-6

Use 16 ga angle of | in. height into sip pocket
Fasien wifh screws at ends

Angle used only for A, B, or C rigidity class

in. wg maximum pressure

FIGURE 2-1 RECTANGULAR DUCT/TRANSVERSE JOINTS

HVAC Duct Construction Standards Metal and Flexible « Third Edition

Rectangular
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3" (76 mm)
MAX

-
|l

T-1 - DRIVE SLIP
T-3 - REINFORCED

(Gage no less than two gages less than duct gage

24 pa minimum
(Qualification as reinforcement per Table 2-48
T-3 — Slip Gage as per T-1
- Any length at 2 in. wg
36 in. maximum length at 3 in. wg
30 in. maximum length at 4 in. wg

Not allowed above 4 in. wg

STANDING DRIVE SLIP

T-2

Fasten standing portions within 2 in. of each end
and elsewhere at 8§ in. spacing or less

Any length at 2 in. wg
36 in. maximum length at 3 in. wg
30 in. maximum length at 4 in. wg

Not allowed above 4 in. wg




—=

PLAIN “S" SLIP
T-5 Not less than two gages less than duct gage

24 ga minimum

When used on all 4 sides, fasten within 2 in. of the
corners and at 12 in. maximum intervals

2 in. wg maximum pressure

T-6 HEMMED *S" SLIP
(T-6a REINFORCED)

Use slips conforming to T-6
1" (25 mm)

Use 16 ga angle of 1 in. height into slip pocket
Fasten with screws at ends

Angle used only for A, B, or C rigidity class
REINFORCED “S" SLIP
T-7

2 In. wg maximum pressure




T-8 DOUELE "S" SLIP
(T-8a REINFORCED)

24 ga for 30 inch width or less
22 ga over 30 inch width

Fasten to each section of the duct within 2 in. from
corners and at 6 in. maximum intervals

5% in. minimum tabs to close corners

STANDING S
T-10

STANDING S (ALT) STANDING S (ALT)
T-11 T-12

When using S on all four sides, fasten slip to duct

within 2 in. of the corner and at 12 in. maximum
intervals

Any length at 2 in. wg
36 in. maximum length at 3 in. wg
30 in. maximum length at 4 in. wg

Not allowed above 4 in. wg




T

H H,

1

STANDING S
(BAR REINFORCED)
T-13

Fasten as per Joint T-10

Standing portion as per T-10 or T-11 to hold Flat
Bar

Fasten bar stock to the connector within 2 m. of
the corner and at 12 in. maximum intervals

Any length at 2 in. wg
36 in. maximum length at 3 in. wg
30 m. maximum length at 4 . wg

Not allowed above 4 in. wg

STANDING S
(ANGLE REINFORCED)
T-14

Fasten as per Joint T-10

Fasten angle to the connector or duct wall within
2 in. of the corner and at 12 in. maximum intervals

Any length at 2 in. wg
36 . maximum length at 3 in. wg
30 in. maximum length at 4 in. wg

Not allowed above 4 in. wg




(H-3 mm) H-1/8

STANDING SEAM ANGLE REINFORCED
T-15 STANDING SEAM
T-16

Button punch or otherwise fasten within 2 in. of
each corner and at 6 m. maximum intervals

Seal and fold corners

Stagger joints on adjacent sides 1f using standing
seam on all four sides

Hammer longitudinal seam at ends of standing
seam

T-21 WELDED FLANGE
(T-21a REINFORCED W.F.)

Use 2 in. minimum flange and end weld

Flanges larger than % in. must be spot welded,
bolted, riveted or screwed to prevent separation (2
in. from ends and at 8 in. maximum intervals)

On 24, 22 or 20 ga, brace or weld ¥4 ¥ 4 in. rod in
corners or provide hangers at every joint




COMPANION ANGLES
(CAULK OR GASKET)
T-22

% in. minimum flange on duct
Angles must have welded corners

Angles must be tack welded, bolted or screwed to
the duct wall at 2 in. maximum from the ends and
at 12 in. maximum intervals

Bolt Schedule:

- 5% minimum diameter at 6 in. maximum
spacing at 4 in. wg or lower

% in. angle requires 4 in. maximum spacing
at 4 in. wg

4 in. maximum spacing at higher pressures

——— GASKET OR SEALANT
)

Fasteners as per T-22

COMPANION ANGLES
T-22 ALT.

Hold duct back % in. from vertical face of the
angle and tack weld to the flange along the edge
of the duct

Fasten angle to duct as per T-22

For additional tightness place sealant between the
angle and duct or seal the weld

I the faces of the angles are flush, thick consisten-
cy sealant may be used in lieu of gasket

Use gasket suitable for the specific service and fit
it uniformly to avoid protruding into the duct




&S2D7

H

FLANGED
(WITH GASKET)
T-24

Assemble per Figure 2-16

Close corners with minimum 16 ga corner pieces
and % in. bolts min.

Lock flanges together with 6 in. long clips located
within 6 . of each corner

Clips spaced at 15 in. maximum for 3 in. wg pres-
sure class or lower

Clips spaced at 12 in. maximum for 4, 6 and 10 in.
wg

(Gasket to be located to form an effective seal

4-—( 1/2" (12.7 mm)

FLANGED
(WITH GASKET)
T-24A

Bolt, rivet 1 in. maximum from ends and at 6 in.
maximum intervals

Limited to 2 in. wg pressure class
See Figure 2-16

(Gasket to be located to form an effective seal




FLANGED
WITH GASKET)
T-25a

FLANGED
(WITH GASKET)
T-25b

Assemble per Figure 2-17

Katings may be adjusted with El-rated bar stock
or members from Tables 2-29 and 2-30

Supplemental members may be attached to the
duct wall on both sides of the joint

Single members may be used if they are fastened
through both mating flanges

(Gasket to be located to form an effective seal

Consult manufacturers for ratings established by
performance documented to functional criteria in
Chapter 11.




Rectangular Transverse Joints

Duct Wall 26 ga 24 ga 22 ga 20 ga or Heavier

Maximum Duct Width (W) and Maximum Reinforcement Spacing (RS)
W RS W RS W RS W RS

20 in. 10 fi

21n. wg _ 20 1in. N.R. 20 in. N.R. : N.R.
18 in. N.R.

20 1n. 8 ft ) )
20 1n. 20 1n.

14 in. 10 ft ) ) 20 1n.
_ 14 1n. N.R. 18 1n. N.R.
12 1n. N.R.

Static Pressure

‘ ) 18 1n. 8 fi 18 1n. 10 fi ‘
1¥ 1n. 5 ft ) ] 18 1.
12 1n. N.R. 14 1n. N.R.
12 1in. 5 ft 18 1n. 5 ft 18 in. 5 ft 18 1in.
10 in. 6 ft 10 in. N.R. 12 in. N.R. 14 in.
16 1n. 5 ft 12 in. 6 ft

Not Accepted ] ] 12 1n.
8 1. N.R. 8 1n. N.R.

Table 2-48 T-1 Flat Drive Accepted as Reinforcement




Figure 2-16

BOLT OR RIVET FASTENING
17 (25 mm) MAX.

FROM THE END AND

AT 6" (150 mm)

MAX. INTERVALS

GASKET IS USED—__
IN THE JOINT

CONTINUQUS
CLEATS MAY
BE USED

2" WG (500 PA)
MAXIMUM FOR

THIS APPLICATION.
CORNER PIECES
ARE NOT REQUIRED.

Corners not required up to
2 in. w.g.

Corners are required
above 2 in. w.g.

THIS ILLUSTRATION DEPICTS
FLANGES FORMED ON THE
ENDS OF DUCT. THIS DOES
NOT PRECLUDE SATISFACTORY
MATING OF DISSIMILAR
FLANGES.

FIGURE 2-16 CORNER CLOSURES - FLANGES




CONTINUOUS

GASKET TO EFFECTIVELY
SEAL FLANGES

AND

CORNERS SECURELY ATTACH
ADDITIONAL METAL
CLIPS ON FLANGES AT
MINIMUM | 15" (381 mm) MAXIMUM
LENGTH OF | CENTERS FOR 3" WG (750 PA)
ALLCLIPS [ STATIC OR LESS AND AT
12" (305 mm) MAXIMUM
CENTERS FOR HIGHER
PRESSURES. 22 GA.
(0.85 mm) MINIMUM.

16 GA. (1.61 mm)
MIN. CORNER PIECES _ TEE FLANGES

WITH 3/8” (9.5 mm)

MIN. BOLT ' SCREWS MAY BE USED IN LIEU OF METAL CLIPS. INSTALL 1" (25MM) MAX. FROM

END OF CORNER PIECE AND AT 6" (152 MM) MAX. INTERVALS.

EQUIVALENT FIXATION OF JOINTS MAY BE USED. CONTINUQUS CLEATS MAY BE
USED.




-3
GACOVED SEAM
ALSD CALLED FLAT LOCK AND FIPELOCK

Pocket depth from % in. to % in.
Use on straight duct and fittings
To £10in. wg

1% in. pocket depth for 24 and 26 ga
To+d in w

Screws must be added at the ends of all duct of 4
in. wg and
is over 48 in. width

To+10 in. w
1 in. seam up to duct width of 42in

1 %2in, seam for lasger ducts

May be used on duct interiors

Fasten at 2 in. maximum from ends and =t & in.
maximum intervals

To+ 10 in. wg
Fasten as per L4

semble per Figure 2-17
Ratings may be adjusted with El-rated bar siock
or members from Tebles 2-29 and 2-30
Supplementsl members may be attached © e
duct wall on both sides of the joint

Single members may be wsed if they are fastened
through both mating fanges

Gasket 1o be locsted to form an effecive ses]

FIGURE 2-2 RECTANGULAR DUCT/LONGITUDINAL SEAMS

HVAC Duct Construction Standards Metal and Flexible « Third Edition

Rectangular

o Figure 2-17
o Page 2.10




Pocket depth from % in. to % in.
Lise on straight duct and fithngs

Tox 101n wg

% in. pocket depth for 20, 22, and 24 pa
L5 i nocket denth for 24 and 26 oa

To +4in wg

Screws must be added at the ends of all duct of 4
. W 1l at the ends of 3 n. wg when the duct
15 over 48 in. width

UTTON U




To+ 10n. wg
M AND PIPE LOCK

To+ 10n. wg

1 in. seam up to doct width of 42 m.

1 ¥z in. seam for larger ducts

- Mav be used on duct interiors
SEE FIG. 2-7 ALS

- o Fasten at 2 tn. maximmum from ends and at 8 .
L—+ STANDING SEAM maximum intervals




To £ 1010 wg

Fasten as per [-4

L-5 SINGLE CORMER SEAM

Assemble per Figure 2-17

Ratings may be adjusted with El-rated bar stock
of members from Tables 2-20 and 2-30

Supplemental members mayv be attached to the
duct wall on both sides of the joint

Single members may be usad 1f they are fastenad
through both matnng fla

Ciasket to be located to form an e




Interm

SEE TABLE 2-29 FOR REINFORCEMENT CLASS RATINGS, FOR ANGLES,
CHANNELS, OR HAT SECTION.

8SFF TABLE 2-30 FOR FRAMING GHANNEL RIGIDITY GLASS EQUIWALENTS.
REINFORCEMENTS TO BE ATTACHED TO DUCT WALL WITH SCREWS, RIVETS
OR WELDS 2 IN. MAX. FROM THE ENDS AND SPACED AT 12 IN. MAX.

REINFORCEMENTS REQUIRE END TIES AT 4 IN. WG (1000 PA) AND UF, SEE
FIGURES 2-11,2-12.

OTHER STRUCTURAL SHAPES MAY BE USED FOR EXTERNAL
REINFORGEMENTS WHEN EQUIVALENT EFFECTIVE STIFFENERS RATING (El}
CAN BE DEMONSTRATED.

FIGURE 2-3 RECTANGULAR DUCT EXTERNAL REINFORCEMENTS

HVAC Duct Construction Standards Metal and Flexible + Third Edition

Rectangular

ediate Re

Inforceme

o Figure 2-
o Page 2.12

n

3




— D |=—

HAT SECTION

SEE TABLE 2-28 FOR REINFORCEMENT CLASS RATINGS, FOR ANGLES,
CHANMNELS, OR HAT SECTION.
+ SCE TABLE 2-20 FOR FRAMING CHANMEL RIGIDITY CLASS EQUINALENTS.

B —W ___‘
I{_}: I I:T:-.I

H

CHAMNMEL OR ZEE FRAMIMNG CHANMEL




Basic Duct Construction Proces

o Verify pressure class

o Check corresponding table

o Start with the larger side first

o Determine reinforcement spacing options
o Check joint reinforcement tables

o Check intermediate reinforcement tables
If applicable (tie rod options)

o Repeat for the short side



o Circles are column
numbers

o Number In box is the
minimum gage
o First letter iIs minimum

reinforcement class
required.

o Second letter is
downsized reinforcement
when used with tie rod

o Xt—tmeanstie rod is
required




In Words...

o If the box in the table shows H-20G
o The minimum panel gage is 20

o The reinforcement required is class H at the
spacing noted at the top of the column (this can
be a joint or intermediate reinforcement)

O 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)



2in. wg
Static )
Pos. or Neg. No
Reinforcement
Duct Required

Dimension 8 ft 6 ft 5 fi 3ft | 2%ft | 2f

) fi 4 ft
O OO |0|® ®|®
10 in. and under Not Required

21

3-20

43 — 48 in. I-18 F

E

55 — 60 in. -18G | 120G |H-20G | G-22 | G-24 | F-24




Rectangular Duct Reinforcement

2in. wg
Static ) Reinforcement Code for Duct Gage Number
Pos. or Neg. No
Reinforcement
Duct Required Reinforcement Spacing Options

Dimension

O

3-20

43 — 48 in. I-18 F

E

55 — 60 in. I-18G | 1-20G | H-20G | G-22 G-24 F-24




2in. wg
Static N Reinforcement Code for Duct Gage Number
0

Pos. or Neg.
Reinforcement
Required

Reinforcement Spacing Options

Duct
Dimension

®

10 in. and under
11 - 12 in.
15— 16 in.
17— 18 in.

i ga.
I8 ga. -2

3-20
37 — 42 in. H-16
43 — 48 in. I-18 F E

49 — 54 in.
55 — 60 in. I-18G 1-20G | H-20G G-22 G-24 F-24




2in. wg
Static
Pos. or Neg.

No
Reinforcement
Duct Required

0 | @ |0]@

-- F-24
50 in. 4

I-18G | 1-20G | H-20G | G-22 G-24 F-2




2in. wg
Static

Pos. or Neg. No

Reinforcement
Duct Required

Dimension 1{; ft 'q fi

“---- ol

0 wd e | % |

--------

BEET I YN B T T B S T
18 in. ~-26 026

20 in. by

24 in. 27 E-2

26 1n.

Led

T
Lh

I
-]

28 in,

30 in. 8 ga. ' 2 22 E-26
-

L-4

b.r

(8]
—




Joint Reinforcement

o Table 2-31
O Starts on page 2.74

o Covers all transverse
joints that qualify as
reinforcement except
T-1 drive slip

o For T-1 drive slip see
Table 2-48 on page
2.110

able 2-31 Tran
El is number listed




Joint Reinforcement

_1{_: in _._| I_.._ H=1% in.
WITH BaSKET

B 1 T-25a
| Flanged
h s

I
1

| ..
[P — H=1% in. WITH GASKET
GASKE WITH GASKET) L ASRET] e

WITH EAEEET

T-22
Reinl. Companion
Class Angles

T-24 T-24a T-25b
Flanged Flanged Flanged

WT WT H«T WT H«T WwT

HxT LF T (Nom.) LF (N om. LF [N om.)

Use E Use D Use D Use D
Usae E Use D Use D Use D

Use E 26 ga . 1 =22 ga 0.4 26 pa




Joint Reinforcement

l_
‘!":-: i H=1% in.
@T fen _-| I_-_ WITH GASKET
! j [ T-25a 'Ei ia
i, | Flanged - d
] —_ - ]
, R 1 L GASKET
L o — = 1% In. AR = !
GASKE (WITH GASKET) (WITH GASKET) el |
WITH GAEEET
Reinf ('illtf fiiml T-24 T-24a T-I5b Slip-On
( liilllli"L _1.!::|£."i Flanged Flanged Flanged Flange
! - =,
| (o Vo < ¥y 17 §20ga(R) 1.0 20 ga (R) 1.
o s Vo (4 SEE TIE ROD
LN B 47 |18 ga (®) FEXT I8 g (R)

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




Table 2-48

Duct Wall 26 ga 22 ga 20 ga or Heavier
Maximum Duct Width (W) and Maximum Reinforcement Spacing (RS)
Static Pressure : - : - : - : -
W RS W RS W RS W RS
‘ 20 1n. 10 ft ‘ . ‘
/21N, Wg , 20 1. N.R. 20 1n. N.R. 20 1n. N.R.
18 1n. N.R.
20 in. 8 ft , . .
‘ . ) 20 1n. 8 fi 20 1n. 10 fi ‘
I m. wg 14 1n. 10 ft _ , 20 1n. N.R.
. 14 1n. N.R. 18 1n. N.R.
12 1n. N.R.
‘ . ) 18 1n. 8 fi 18 1n. 10 fi ‘
2 1mn. wg 18 1n. 5 1 _ , 18 1n. N.R
12 1. N.R. 14 1n. N.R.
. 12 1n. 51t I8 1n. 5 fi 18 1n. 51t I8 1n. 6 fi
3 mn. wg , . _ . .
10 1n. 6 ft 10 1n. N.R. 12 1n. N.R. 14 1n. N.R.
‘ 16 1n. 5 fi 12 1in. 6 ft ‘
4 1n. wg Not Accepted , ‘ 12 1. N.R.
8 1. N.R. 8 1. N.R.

Table 2-48 T-1 Flat Drive Accepted as Reinforcement




Example 1

o Pressure class is positive 1/2 in. w.g.

o Dimensions are 20 in. x 12 In.

o 5 ft. joint spacing (longer if possible)

o Preferred joint type plain Slip and Drive



Example 1

Yo in. wo
Static _ Reinforcement Code for Duct Gage Number
Pos. or Neg. ) ."”'
Reinforcement -
Duct Required Reinforcement Spacing Options
Dimension 0ft | 8fi 6 it St | 4 THETIEE
T xl = i - ) P P
® @ ORNOREORNORNORNONNORNND
10 . and under 26 pa.
11 =12 m. 26 pga.
13~ 14 1n. 26 ga. Not Required
15 = 161n. 26 ga.
17 = 1% in. 26 ga.
19— 20 in. 24 pa. B-26 B-26 B-26 B-26 B-26 B-26 A-26 =26
21 = 22 1n. 22 pga. B-26 B-26 B-26 B-26 B-26 B-26 B-26 =26

Page
2.14




Duct Wall | 26 pa 24 pa 22 pa 20 pa or Heavier

| Maximum Doct Width (W) and Maximum Reinforcement Spacing (R5)

Static I'r '
atic IE"-'.'iIIIE‘| W e | W RS W s W RS

o 20 1n. 10 ft . _ _ )
VI, W ) _ 200 1. M. M.E. . MR,
h 1% 1n. MK,

20 ifi. B ft
14 in. 10 fi
12 in. MR

20 .
14 in.

) o 1% in. s 1 I | _
1% 1n. 3 ft ) _ _ _ 1% in.
12 .

12 it | 1% i, i i i 1% i

10 in. | 10 in. B, 1. LE. 14 in.

16 in.

Not Accepted 2 in. R ; IR 12 1n.

Page
2.110 Table 2-48 T-1 Flat Drive Accepted as Reinforcement

Aunougn e flat drive shp 'T-1 does not satisty the El calculation requirements for Classes A, B or C remforcement,
tests predict its smtability for use as reinforcement within the limits of the table.

M.R. = No remnforcement 15 required; however, the T-1 Jomt may be used.




Example 1 Solutions

o Option 1

® Use 24 gage

® No reinforcement required either side
o 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



o Table 2-29
o Starts on page 2.70

o Covers typical
iIntermediate

reinforcement types.

O For struts see Table
2-30 on page 2.72

Table 2-29 Intermediate Reinforce t



-~ ]

OR |

g 5 —a—

!
.

| D

B —

Reinf. Class

Angle

Channel or Zee

Hat Section

E1*

H > T (MIN)

H =B =T (MIN)

HxB x

D > T (MIN)

Use C

Use B

Use F

Use C

Ya X ¥ =220 ga

Use F

Clx16ga
C % =Y

Yax¥o < 18 ga

1 x% % 20ga

Use F

H % Y
C1x%

| x% %18 ga

Use F

ClVax12ga
H1xV

2% 1% x20ga

Use F

H 1Y x Vs

1 V2 x% %18 ga

1 Vo x ¥ =% % 18 ga
1 ¥ax1¥ex% %20 ga




-~ ]

OR |

g 5 —a—

!
.

| D =

Reinf. Class

Angle

Channel or Zee

Hat Section

E1*

H > T (MIN)

H =B =T (MIN)

LF

HxBxDxT (MIN)

Use C

Use B

Use F

Use C

¥ X ¥ % 20 ga

Clx16ga
C % Y%

" H denotes Hot formed

H % Vs
C1x%

L Ars Ao Bd

0.24

C denotes Cold formed

L,

Use F

Lok 1

ClVax12ga
H1xV

2% 1% x20ga

0.60

Use F

H 1Y x Vs

1 V2 x% %18 ga

0.54

1 Vo x ¥ =% % 18 ga
1 ¥ax1¥ex% %20 ga




Example 2

o Pressure Class is 2 in. w.g.
o Dimensions are 60 In. X 26 In.
o 5 foot joint spacing

o TDC or TDF joint

o No internal reinforcement




2in. wg
Static )
Pos. or Neg. No
SR einforcement
Duct Required

Dimension

F-24
118G | 12 2 F-24




2in. wg
Static

Pos. or Neg. No

einforcement
Duct Required

Dimension

10 in. and under

Page 2
2'18 25 -26 .
—r— m

4_.




2in. wg
Static )
Pos. or Neg. No
Reinforcement
Duct Required

Dimension

19 ]

in. 22 ga.
20 in. 20 ga.

43 — 48 in.

ETErYTN F16G | 118G madlais]




Joint Reinforcement

RIVET OR
WELD

Flanged

T
H
(WITH GASKET} (WITHGASKED) H=1% in, =

WITH GASKET
T-22
Reinf. Companion
Class Angles

] e e B [ s [

5815 1
R D L T R T
o |27 [ies | lmw |05 [1x2e | od fww |03
-- i

.7
[ Clexk (#) |
Hl!-"zx}"s 26 |18 en

20 ga (R)

T-24 T-24a T-25b
Flanged Flanged Flanged




Joint Reinforcement

Reinf.
Class

RIVET OR
WELD

C 01]]]].-1111011
Angles

(WITH GASKET)

T-24
Flanged

o

H

(WITH GASKET)

T-24a
Flanged

H

H=1% in.
WITH GASKET

T-25a
Flanged

T
H
La ]
H=1% in.
WITH GASKET

T-25b
Flanged

20 ga (R)




!
i OR [

Reinf. Class Channel or Zee Hat Section

El* | HxT (MIN) H x B x T (MIN) HxB xD xT (MIN)

0.43 |UseC Use B UseF

1.0 |UseC Yax¥ax20 ga : UseF
Clxlé6ga . % x¥% x 18 ga
C% x% . | x% x 20 ga
H% xk } .
2.7 P ‘ | x% x 18 ga . UseF
ClVax12ga
H1x%

1.9 UseF

2x 1% x20ga ! UseF

llfzx%x%xl!iga

H1Wx% . 1 Yax% x 18 ga

1 Vo x % x 16 ga lfzx%x%xlﬂga




OR [

g
|

—

| D

Reinf. Class

Angle

Channel or Zee

Hat Section

El*

H x T (MIN)

H x B x T (MIN)

HxB xD xT (MIN)

0.43

Use C

Use B

UseF

1.0

Use C

Yax¥ax20 ga

UseF

1.9

Clx16ga
C% x%

0.40
0.57

% x Ve x 18 ga
I x% x 20 ga

UseF

2.7

HY: xk%
Clx%

0.57
0.80

I x% x 18 ga

UseF

ClVax12ga
Hlx%

0.90

2x 1% x20ga

UseF

|-‘\I.|

H1%x%

1% %%
1V x 6

1.02

| 123
| 178

1 J2 x% x 18 ga

1 Yo x ¥ x% x 18 ga
1 Y2 x 1% x% x20ga

1 Vo x¥% x 16 ga

1 Yo x % x% x 18 ga

||1.|" - T T

1 ¥ox 1% x% x18 ga




Channel (Strut)

Table 2-30 Framing Channel



2in. wg
Static )
Pos. or Neg. No
Reinforcement
Duct Required

Dimension

-

=

55 — 60 in. I-18G | 1-20G | H-20G | G-22 G-24 F-24




Joint Reinforcement

H

H=1% in.
WITH GASKET

T-25a

RIVET CR
WELD

= H ¢

ﬁrh

H
¥, Flanged

= ==ﬁh=n+ £
h
H=1% in.
GASKET (WITH GASKET) (WITH GASKET) it 1
WITH GASKET

T-22
Companion
Angles

T-24a
Flanged

T-24
Flanged

T-25b
Flanged

WT WT

T (Nom.
LF (Nom) LF

HxXxT
(Nom.)

HxT

Use E

Use D

Use D

Use E

Use D

Use D

L=

-

—r e

.

R L

Clxk

24 ga

Use F

H1x%

22 ga

1% %20 ga

1¥a x %

22 ga (R)
20 G

1% % 18 ga

Clx¥% (9
H 1% xYe

18 ga

12 x ¥

20 ga (R)




Example 2 Solution

o Duct gage is 20
o Joint spacing is 5 feet (56 ¥4 In.)
o TDC/TDF for transverse joint

o Intermediate reinforcement (2 Y feet)

® G class
OAngle1%2x 1% x 1/8
ONot required on the 26 in. side



Intermediate External Reinforcement

o Reinforcement Intervals do not need to
coincide

o At 4 In. positive pressure and above
reinforcements must be tied

o Must be fastened to the duct within 2 in.
from the corner (unless tied)

o Maximum fastener spacing is 12 in.



RS 1S AN ALLOWED REINFORCEMENT
INTERVAL.

TOPAND BOTTOM JOINTS
MUST QUALIFY AS
REINFORCEMENT

INTERMEDIATE
REINFORCEMENT

m
9}
C
3
m
N
I

—
o
o
c
9]
_|
s
m
=
T
Qo
3
0
m
O
o
2
-
2
o
n
S
m
n

UNREINFORCED SIDE
SEE CROSSBREAK OR BEADING TIE ENDS OF REINFORCEMENTS AT 4" WG (1000 Pa) AND UP

REQUIREMENTS ON FIG. 2-9 (POSITIVE PRESSURE ONLY)




Reinforced on Two Sides

TIE ENDS OF REINFORCEMENTS AT 4" WG (1000 Pa) AND UP
(POSITIVE PRESSURE ONLY)




REINFORCEMENT INTERVAL SPACING
PER SCHEDULES FOR EACH DUCT
DIMENSION.

INTERVALS NEED NOT
NECESSARILY COINCIDE
ON ADJACENT SIDES

L
9]
c
)
m
[\ ]
L
o
Cc
9]
—
)
Al
=
T
o]
o)
9]
m
o
o
=
P
=
-
@
o
m
wn

END TIES ARE
REQUIRED AT 4" W.G. (1000 Pa) AND UP
(ON INTERMEDIATE AND JOINT REINFORCEMENTS)




Reinforced on Four Sides

END TIES ARE

> —a—— REQUIRED AT 4" W.G. (1000 Pa) AND UP
(ON INTERMEDIATE AND JOINT REINFORCEMENTS)







X=12" (305 mm) MAXIMUM FASTENER (TACK WELD*, SPOTWELD, BOLT, SCREW, OR RIVET) SPACING. *TACK WELD

WHEN END TIES ARE USED THE 2" (51 mm) INTERVAL MAY BE OMITTED. ALONG
ALTERNATE

WHEN REINFORCEMENTS SIDES OF THE

OCCUR AT THE SAME LOCATION MEMBER

ON ADJACENT SIDES AT 4" W.G. (1000 Pa)

STATIC AND OVER, TIE THE ENDS

WITH 5/16" (8 mm) BOLTS OR RIVETS

OR ADEQUATE WELDS.

WHEN WELDING USE TWO

FARALLELWELDS.

R

ALTERNATIVE CORNER TIE

m
9}
C
v
m
N
L
o
.y
m
Z
T
o
o
O
m
=
m
p
_|
3
>
Q
I
=
m
p
—|

ANGLE TIE
TIE ROD 1" 1] 12 GA.
TIE REQUIRED OUTSIDE : 1/4" (6.4 mm) 251 2.5] 2.75 mm)
OF DUCT ON TWO-SIDE REINF. N MIN. MINIMUM
AT 4" WG (1000 Pa) AND OVER
(POSITIVE PRESSURE ONLY)
NEGATIVE PRESSURE TIE ALTERNATIVES FOR TWO-SIDE REINF.

OPTION




Tie Rods

o Steel Rod

® Threaded (all thread) or partial
® Plain

o Conduit
® RC
® EMT (most common type)

o Steel Pipe

o Steel Strap (positive pressure only)
® 1in.x1/8In.

o Angles (rare)




Tie Rod Attachment

o Figure 2-5
o Page 2.82

FIPE, TUBING UIT WITHOUT THREADED BE BRAZED OR WELD!

FIGURE 2-5 TIE ROD ATTACHMENTS




Tie Rod Attachment

BOLT OR MACHINE _
SCREW o Figure 2-5

o Page 2.82

TUBING OR CONDUIT
WITH THREADED INSERTS

(B)
PIPE, TUBING OR CONDUIT WITHOUT THREADED INSERTS MAY BE BRAZED OR WELDED TO THE DUCT WALL.




Tie Rod Attachment

o Figure 2-6
o Page 2.83

E TIE AT JOINT T-.

SEE TIE ROD TEXT AN E ALTERNATI

FIGURE 2-6 TIE ROD ATTACHMENTS



Tie Rod Attachment

o Figure 2-6
o Page 2.83

D=1in. (25 mm) MAX.

TIE INTO EACH DUCT SECTION
END ON JOINTS T-21, T-24, AND
T-25 UNLESS ANGLE OR ZEE
BACKUP IS USED







Mid-Panel Tie Rods

o Do not use in underground/slab apps
o Do not use if air velocity > 2500 fpm

o Do not use where grease or condensation can
collect
® Unless no penetration is made
® Or penetration is sealed water tight

o 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 3

o Pressure class Is positive 4 in. w.g.
o Dimensions are 36 In. X 24 In.

o 5 ft. joint spacing

o Transverse joint TDC/TDF

o Use tie rod(s) where possible



4 in. wg
Static

Pos. or Neg.

Duct
Dimension

No
Reinforcement
Required

IDH

Reinforcement Code for Duct Gage Number

Reinforcement Spacing Options




4 in. wg
Static

Pos. or Neg.

Duct
Dimension

No
Reinforcement
Required

IDH

Reinforcement Code for Duct Gage Number

Reinforcement Spacing Options




Joint Reinforcement

g H ¢

Flanged

| E—y |
RIVET OR rJ Yo in 4-{ }* WITH GASKET
WELD ﬁ i) ?FT T-252a
H
5 * 1

H
t
F

= ==ﬁh=n+ K
I
H=1% in.
GASKET (WITH GASKET) (WITH GASKET) Tt 1
WITH GASKET

L T-24 T-24a T-25b

Companion
Angles Flanged Flanged Flanged

WT WT WT WT
HxT T (Nom.) HxT HxT
LF LF (Nom.) LF (Nom.) LF

Use E Use D Use D Use D
Use E Use D Use D Use D
Use E 26 ga X 1 x22ga . 26 ga
Clxk 7 |24 ga i Use F 24 ga
H1x% T |22 ga . 1% % 20 ga . 22 ga

16 x % 1 |28 ®) 0 1% x18g

Cll xk ()
H 1% x e : 18 ga

12 x V4




Joint Reinforcement

H=1% in.
WITH GASKET

T-25a
Flanged

o] fo-

RIVET OR
WELD

Z:: ‘

ﬁrﬁ

H
t
F

?\:&h:.f )
o+ >
GASKET

H=1% in.
(WITH GASKET)

T
:}|+:

(WITH GASKET)

T-22

Angles

Companion

T-24
Flanged

T-24a
Flanged

H=1% in.

T
H

WITH GASKET

T-25b
Flanged

HxT

WT
LF

WT
LF

T (Nom.)

HxT WT

HxT

(Nom.) LF

(Nom.)

WT

LF

Use E

Use D

Use D

Use D

Use E

Use D

Use D

Use D

Use E

26 ga 0.5

1 x22ga

26 ga

Clxh

24 ga 0.6

Use F

24 ga

H1x%

22 ga 0.7

1% % 20 ga

22 ga

1Va x%

22 ga (R)

200G 1.0

1% % 18 ga

22 ga (R)
20 ga

Cl¥ x% ()

2
H | 264 H1% x¥%

18 ga 1.1

I | 69 |1xY%

| 3.7 [20e.a®) | 1.0 |

18 ga

[20 ea R)




Joint Reinforcement

1_.«5 i 4-—{ }-— H=1% in.
WITH GASKET

RIVET OR

WELD

- H

4

ﬁrﬁ

™+ %
GASKET

=3

J

H=1% in.

H
t
F

(WITH GASKET)

T
:}|+:

(WITH GASKET)

T-25a
Flanged

T-22
Companion
Angles

T-24

Flanged

T-24a
Flanged

HxT

WT

LF

WT

T (Nom.)

LF

HxT WT

(Nom.) LF

H=1% in.

T
H

WITH GASKET

T-25b
Flanged

HxT

WT

(Nom.)

LF

Use E

Use D

Use D

Use D

Use E

Use D

Use D

Use D

Use E

26 ga

1 x22ga

26 ga

Clxh

24 ga

Use F

24 ga

H1x%

22 ga

1% % 20 ga

1Va x%

22 ga (R)
200G

1% % 18 ga

22 ga

22 ga (R)
20 ga

Cl1¥ x%
H1% x¥%

(+)

18 ga

1% x ¥

20 ga (R)

18 ga

20 ga (R)




'SMACNA

RS 16 ga 18 ga 20 ga 22 ga 24ga 26 ga
, 3 1 To 96(1)  To841)  To 60(1)
i}i;' 2% f To9(1)  To84l)  To 60(1)
2 fi To96(1)  To84(1)  To (1)
3 1 Toos(1)* To®a(l)* To72)* To60(1)  To 48(1)
85.96(2)  73-842)  61-72(2)
Min 2% in. To96(1y* To84(l)* To72(1)*  To60(1)  To 48(1)
wg 85.96(2)  73-842)  61-72(2)
2 fi Toos(1F To®4(l)* To72(1)  To721)  To 48(1)
85.96(2)  73-96(2)
31 To84(1)* To60(1)* Tod8()* Tod2l)  To 36(1)
To96(2)  61-84(2)  49-722)  43-54(2)
2 in. 2% fi ToR4(1)* ToT2(1y* To6d1)*  Tos541)  To 42(1)
wg 85.06(2)  T3-96(2)  G6l-842)  55-60(2)
2 fi Toos(1)* ToT2(1)* To60(1)  To60(1)  To42(1)
P ag e 73.96(2)  61-96(2)  61-7202)
3 1 To72(1)* Tos4(1)* Tods(l)  Tod2(l)  To 30(1)
2 . 100 7384(2)  55T2(2)  49-54(2)
13 in, 2% ft To721)*  To60(1)* ToS4(1)*  To42l)  To 36(1)
wg To96(2)  61-84(2)  S5TA2)  43-54(2)
2 fi To84(1y* ToT2(1)* To60(1)* To541)  To42(1)
R5-06(2)  T3-96(2)  G6l-84(2)  55-72(2)
3 1 To842)  To60(1)* Tosd(1)* Tods&(l)  To36(l)  To30(1)
61-722)  55-60(2)
T in 2% To72(1)* To60(1)* | Tod8(1)] To41)  To 36(1)
wg 73-96(2)  61-72(2) | 49-60(2)
2 fi ToR4(1)* To60(1)*  To60()  Tod&1)  To 42(1)
85.06(2)  6196(2)  61-7(2)  49-60(2)
3 1 To722)  ToS4(1)* To42(1)  To 36(1) N/A NA




Tie Rod Load

Static Pressure Class, in. we

Static Pressure Class, in. wg

W RS %" 1" 2" 3" [4"] 6" 10" | W RS %' 1" 2" 3" 4" & 10"
36 25 49 99 148 198 296 494 36 47 94 187 281 374 562 936
30 21 41 82 124 165 247 412 30 39 78 156 234 312 468 780
e |28] 19 38 77 us 54 231 384 28 36 73 146 218 291 437 728
24 17 33 66 99 132 198 329 | T 24 31 62 125 187 250 374 624
22 15 30 60 91 121 181 302 22 29 57 114 172 229 343 572
20 14 27 55 82 110 165 274 20 26 52 104 156 208 312 520
36 27 55 109 164 218 328 546 36 51 101 203 304 406 608 1014
30 23 46 91 136 182 273 455 30 43 85 169 254 338 507 845
e 2821 485 127 170 255 4528 39 79 15§ @23 P 20789
24 18 36 73 109 146 218 364 24 34 68 135 age s
22 17 33 67 100 134 200 334 2 31 62 124 2.106 520
20 15 30 61 91 121 182 303 20 28 56 113 563

Table

2-46




Mid Panel Tie Rod Size

o EMT conduit positive pressure
o %2 1n. 900 lbs

o ¥ 1n. 1,340 Ibs

o 1in. 1,980 Ibs

o HVAC DCS p2.80 S1.19.4



4 in. wg
Static Reinforcement Code for Duct Gage Number

Pos. or Neg. No
Reinforcement

Duct Required Reinforcement Spacing Options

Dimension

. H-




Joint Reinforcement

- =1% in.
RIVET OR ( )T }‘5 L _—| |—_*__ WI"-I|'H :}&SEE‘I'
I T-25a
H
: @F? ¥ IC 4 Flanged
F 7 :
I
=134 i
GASKET (w#ﬁ éﬁS'EE = (WITH GASKET) ] P
= i,
WITH GASKET
B Cnnfl'lzaimn T-24 T-24a T-25b
einf,
Class Angles Flanged Flanged Flanged
WT WT | mxT WT | gxt | WT
El¥* HxT T X
* LF (Non.) LF | (Nom.) LF (Nom.) | LF
B Use E Use D Use D Use D
1.9 |Use E Use D Use D Use D
D | 27 |UseE 26 ga 05 [1x22ga | 04 [[26ga |05
| E | 65 |[Clxk 1.7 |24 ga 0.6 |UseF |24 ga | 0.6
F | 128 |H1xk 1.7 |22 ga 0.7 |1%x20ga | 0.6 [22ga 0.7
1 22 ga (R) 1 22 ga (R)
G | 158 [1Vax%k 2.1 206G 1.0 |1%2x18 ga 0.8 20 ga 1.0
Cl¥ x¥% (H)
H | 264 H 1% x% 26 |18 ga 1.1 18 ga 1.1
| 69 |1V x4 3.7 |20 ga (R) 1.0 20 ga (R) 1.0




Example 3 Solution

o Duct gage Is 22
o Joint spacing is 5 feet (56 ¥4 In.)
o TDC/TDF for transverse joint

o Intermediate reinforcement (2 Y feet)

@1 MPT
O Y% In. EMT Conduit

® Not required on the 24 In. side
o Could use 20 gage and JTR also



Mid Panel Tie Rods

o Negative pressure
uses special tables

o Concern is bucklin

o Table 2-38 in HVA
DCS for EMT

o P 291

Table 2-38 Intemal EMT Conduit Size (-) Pressure

The table gives maxinmm length and maximum load; see Table for assumed loads. Blank spaces are not economi-
cal.

Data

[0 [ tn | Ab | |

0.3

ose [ 1|
[ oo | ems | i

HVAC Duct Construction Standards Metal and Flexible « Third Edition




Compression Stress Allowed (PSI)
8000 7000 6000 5200 7400 4200 3700
Lirg= 140 150 160 170 180 190 200

Dia. Type
Y in. EMT . . . 32 1n. 34 1n. 36 1n. 40 . 42 1n. 44 m. 46 1.

LBS. 704 616 528 458 414 370 325
34 in. EMT . LEN. . 42 1n. 46 1n. 48 1. 52 m. 54 1n. 58 m. 62 1.

LBS. 1072 938 804 697 630 563 496
| in. EMT : LEN. : 52 in.  541in. 58 in. 62 in. 66 in. 70 1in. 74 in.
LBS. 1584 1386 1188 1030 930 831 732
114 in. EMT : LEN. : 72 in.  761n. 82 1n. 86 1n. 92 in. 96 in. 102 in.
LBS. 2360 2065 1770 1534 1386 1239 1091
1’2in. EMT : LEN. . 82 m. 88in. 94 in. 100 106 mn. 112m. 118 in.
LBS. 2736 2394 2052 1778 1607 1436 1265
2 n. EMT 0.754 LEN. 106 in. 1121, 120m. 128 n. 136 . 142 in. 150 in.
LBS. 3480 3045 2610 2262 2044 1827 1609
Page Table 2-38 Internal EMT Conduit Size (-) Pressure
2.91




Tie Rod Loads

o Table 2-46 p. 2.100 is for mid panel tie
rods (100% load)

o Table 2-34 p. 2.84 is for tie rods used to

back up joints or external reinforcement
(75% Load)

o 1in. w.g. = 5.2 |bf/ft?



Tie Rod Loads

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

o Area =48" x 28" =1344 in?

o Convert to ft? 1344/144 = 9.33 ft?

o 4 in. w.g. X 5.2 Ibs/ft?/in. w.g. x 9.33 ft?

o 194 Ibf

o If backing up a joint or external
reinforcement 194 Ibf x .75 = 146 |bf



An Easier Way?

o Newest addition are the TDC/TDF tables

o Tables based on
® Pressure class
® Joint length



Example 3 (revisited)

o 41In. w.g.

o TDC/TDF

o 5 ft. joint spacing
o0 36 In. X 24 In.



n | m | WR [ wR
[ 20-30in. [ 20 | ~NR | NR |




4 in. wg 5 ft Joints w/2 %2 ft Reinf. Spacing

Static Joints/Reinf. Int. Reinf.
Pos. or Neg.
Alt.

Min Joint Alt.
Duct 4 .
Dim:nsiﬂn ga Reinf. Joint Tie Rod Reinf.

Reinf.
Page
250 Use 5 ft Joints

13- 14 in. N/R
1516 in. N/R
1718 in. N/R
19 -20 in. N/R
21 -22in. N/R

T v

27 -28 in. N/R
29 - 3{} il‘l. < B AFLE

31-36in. N/R

37-42 in.

N/R

N/R

‘ 43 - 48 in.




4 in. wg 5 1t Joints 5 ft Joints w/2 %2 ft Reinf. Spacing

5131“’_ Joints/Reinf. Int. Reinf.
Pos. or Neg. . ]
Joint Alt.

Duct e Reinf. . I‘im“: Joint Tie Rod
Dimension o cind. Reinf.

Alt.
Reinf.

Page

Use 5 ft Joints

N/R
N/R
N/R
N/R
N/R
N/R
SO L ' N/R
28 in. ' ' ' N/R
30 in. j ] R
36 1n. ' N/R

sl fesl Besl Rl vl Ealiol ol Eei

)
N/R
(2) E
N/R

42 in.

48 in.




Example 3 (revisited) Solution

o Option 1

® 20 gage

® JTR on 36 Iin. side

® No additional reinforcement on 24 in. side
o Option 2

® 22 gage

® MPT for 36 In. side

® No additional reinforcement on 24 in. side



Example 3 (revisited) Solution

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

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



Duct over 120 inches

TIE AODS LOCATED AT EQUAL
SUBDIVISIONS OF W BUT
HOTOVER OfF (1824 men)

o Figure 2-13 in HVAC
DCS

o Use standard tables
for sizes < 120 in.

JONT TYPE
AMONG
P 7 -8,
O 2 1 1 s
[ ] SLIP-ONFLANGE (CONSULT MANUFACTURERS FOR
RATINGS) )

Duct Pressure Class

See tie rod ext.

. See Reinfoscement Attachment in Figure 2-12.

FIGURE 2-13 DUCT OVER 120 IN. (3000 MM) WIDE

HVAC Duct Construction Standards Metal and Flexible « Third Edition




TIE RODS LOCATED AT EQUAL
SUBDIVISIONS OF W BUT
NOT OVER 607 (1524 mm)

DUCT REINFORCEMENT

JOINT TYPE
IS OPTIONAL

AMONG

T-8A, T-16,

T-21A, T-22,

T-24, T-25A

AND T-25B.

SLIP-ON FLANGE (CONSULT MANUFACTURERS FOR
RATINGS)




Duct over 120 inches

Duct Pressure Class

6 in. 10 in.
(1500 Pa) | (2500 Pa)

18 16

Panel Ga (mm) (1.31 mm) | (1.61 mm)

Reinf. Size

Remf. Spacing

ft (m)
Max. Tie Rod
Spacing ft (m)

Table 2-49 Duct Over 120 in. (3000 mm) Duct Construction




Example 4

o Duct is 140 x 70 inches at negative 2 In.
W.d.



Duct over 120 inches

Duct Pressure Class

Y2 in. 1in. 2 in. } in. 4 in. 6 in. 10 in.
(125 Pa) (250 Pa) (500 Pa) (750 Pa (1000 Pa) | (1500 Pa) | (2500 Pa)
18 18 18 3 3 18 16

Panel Ga (mm) (I.31 mm) | (1.31 mm) | (1.31 mm) | (1.3]1 mm) (I.31 mm) | (1.6]1 mm)

Reinf. Size

Remf. Spacing ) /2

ft (m) (0.75 m) (0.75 m) (0.7
Max. Tie Rod . _

Spacing ft (m) (1.50 m) (1.50 m) (1.50 m)

Table 2-49 Duct Over 120 in. (3000 mm) Duct Construction




Duct over 120 inches

o You need 2 tie rods across the width at
every joint and at every reinforcement.

o 140/60 = 2.33 (round down) to 2
o Need 3 at widths beyond 180"
o 140/(2+1) = 140/3 = 46 5/8” spacing

o The joint length will be 5 ft. (56 inches
using TDC/TDF) and the reinforcement
spacing will be 2 % ft (28 inches using
TDC/TDF).



Duct over 120 inches

o Determine the tie rod load:

o Tip- You can figure the load on a duct of
half of the width using Table 2-46 and
then double the load.

o 140/2 = 70 inches
o RS = 28 Inches



5
3

6

1

L Lh
[t




Duct over 120 inches

o The load is 146 Ibs (load for 70 inches) x
2 =292 Ibs for 140 inches

o The load per tie rod is 292 Ibs/2 = 146 |bs

W
O

® (75% - Rule)
nat size does the tie rod need to be?
f we use EMT conduit check Table 2-38

W

nat size reinforcement is a class |

o Check Tables 2-29 or 2-30



Compression Stress Allowed (PSI)
8000 7000 6000 5200 7400 4200 3700

Lirg= 140 150 160 170 180 190 200

Dia. Type
Y2 in. EMT : : .32 m. 34 36m  40m.  42in. 44 mn. |46 .
LBS. 704 616 528 458 414 370 325
¥ in. EMT : LEN. . A2 m. 461n. 481n. 52 in. 54 1n. 58 1n. 62 In.
LBS. 1072 938 804 697 630 563 496
| in. EMT : LEN. : 52 in.  541in. 58 in. 62 in. 66 in. 70 1in. 74 in.
LBS. 1584 1386 1188 1030 930 831 732
| 114 in. EMT : LEN. : 72 in.  761n. 82 1n. 86 1n. 92 in. 96 in. 102 in. -
LBS. 2360 2065 1770 1534 1386 1239 1091
1’2in. EMT : LEN. . 82 m. 88in. 94 in. 100 106 mn. 112m. 118 in.
LBS. 2736 2394 2052 1778 1607 1436 1265
2 n. EMT 0.754 LEN. 106 in. 1121, 120m. 128 n. 136 . 142 in. 150 in.
LBS. 3480 3045 2610 2262 2044 1827 1609
Page Table 2-38 Internal EMT Conduit Size (-) Pressure
2.91




f |1
: . '
= —~| D

Reinf. Class Angle Channel or Zee Hat Section

[ ————

El1¥ H =T (MIN) H xB =% T (MIN) H =B x D =T (MIN)

043 |UseC Use B Use F

1 /2 x%se s | 1ex1ex¥ax18ga
2 x ¥ ' 2 %1 x% %20 ga

C2 x%s 2x1%x12ga
2 Ve x Ve 3x1%kx16ga
H 2 x¥%e
C2xW 2% 10k %V
216 Vs (+)

2% 1 %% %16 ga

2x1x% %12 ¢ga

2V x2x% %18 ga




Duct over 120 inches

o Check the short side using the tables for
duct less than 120 inches.

o In this case since we are using TDC/TDF
we can use those specific tables.

o Table 2-17 on page 2.46



Duct over 120 inches

2in.wg
Static

Pos. or Neg.

Duct
Dimension

5 1t Joints

Joint

Reinf.

5 1t Joints w/2 %2 ft Reinf. Spacing

Joints/Reinf.

Joint
Reinf.

Alt.
Joint
Reinf.

Int. Reinf.




f |1
: . '
= —~| D

Reinf. Class Angle Channel or Zee Hat Section

[ ————

El1¥ H =T (MIN) H xB =% T (MIN) H =B x D =T (MIN)

0.43 | Use C Use B Use F

264 1 /2 x%se s P 1 2x1%ex% x18 ga
2 x ¥ 2 %1 x% %20 ga
o C2 x¥e 2x1%x12ga > %1 %% % 16 e

2 Ve x Ve 3x1%kx16ga B -
H 2 x¥%e
C2xW 2% 10k %V

2V x Yo (+)

2x1x% %12 ¢ga

2V x2x% %18 ga




Example 4 solution

O O O O

T
T
T

T

ne duct will be 18 gage
ne joints will be TDC/TDF
ne joint length is 56 inches

ne 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 ¥2 x 2 Y2 x 1/8 and will be tied
using 1 x 1 x 12 gage



Example 4 solution

o The 70 inch side will be reinforced using
only external reinforcement

o The reinforcement will be 2 x 2 x 1/8 and
Installed on both sides of each joint

o This reinforcement will not be tied
o No mid-panel reinforcement Is required
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TIE RODS LOCATED AT EQUAL
SUBDIVISIONS OF W BUT

NOT OVER 60" (1524 mm)

DUCT REINFORCEMENT

JOINT TYPE
|5 OPTIONAL
AMONG
T-8A, T-186,
T-21A, T-22,
T-24, T-25A
AND T-25B.

SLIP-ON FLANGE (CONSULT MANUFACTURERS FOR
RATINGS)




Example 5 Round Duct

o Positive 10 in. w.g.
o 24 In. diameter
o Long seam or spiral

o Table 3-5 in HVAC DCS

® Applies to positive pressure up through 10 In.
W.d.



Table 3-5 Page 3.8
Unreinforced Round Duct to Positive 10 in. w.g.

Diameter, in.

Longitudinal Seam

4

28

Spiral Seam

28

6

28

28

8

28

28

10

28

28

12

28

28

14

28

28

16

26

26

18

26

26

20

24

26

22

x4 ]

30

24

22

26

26

24

36

22

24

42

22

24




Table 3-5 Page 3.8
Unreinforced Round Duct to Positive 10 in. w.g.

Diameter, in. Longitudinal Seam Spiral Seam
4 28 28
6 28 28
3 28 28
10 28 28
12 28 28
14 28 28
16 26 26
18 26 26
20 24 26
22 24 26
24 24 26
30 22 24
36 22 24
42 22 24




Example 6 Round Duct

o Negative 10 in. w.g.

o 24 In. diameter

o Long seam Spiral

o Table 3-9 in HVAC DCS for long seam
o Table 3-13 in HVAC DCS for spiral



Neg. Pressure Stiffener Spacing
10 in. wg

Diameter, in.
4 28 NR 28

Longitudinal Seam
Page 3.16
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14 20 NR 22
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Round Reinforcement

o Tables in the HVAC
DCS
® 3-2 Reinforcement

® 3-3 Attachment
Schedule

® 3-4 Rings Used as
Companion Flanges

® P 3.6

YA Duct Construction Standaris Metal and Flasible « Trird Edition :@i




Round Reinforcement

Reinforcement
Class

Size
WxHXxT

Duct Dia, in.

Number of
Attachments

I x1xVs

6 and under

4

1 Yax1Yax %

12 and under

6

1o x 1Y% x %

18 and under

8

1 Vox 1% xVa

30 and under

12

2 %2 X%

54 and under

16

2x 2%V

78 and under

20

3x3xVa

96 and under

24

Table 3-2 Angle Ring Size

NOTES:

Table 3-3 Ring Attachment Schedule

a. Rings may be attached to the duct wall using screws, rivets, or tack welds.




b.

Flange Selection
| X 1 x

| Yax 1 YaxVe*
1 Vo x 1Y% x %6

2 Yo x 2% x %

Table 3-4 Companion Flange Joints
Used As Reinforcement




Oval Duct

o Approved for positive pressure only

® Can be used for negative pressure with
special designs

o Table 3-15 for gage

o Reinforce like rectangular
® Based on the flat span
OFlat span = major — minor
® Based on reinforcement spacing
® Use at least one tie rod (Figure 3-7 p 3.32)



Oval Duct

Major Dimension Longitudinal
Duct Width (in) Seam

Table 3-15 Flat Oval Duct Gage
Positive Pressure To 10 in. wc




Example 7 Oval Duct

o Flat Oval Duct 20" x 46" @+10 In. w.q.
® Major dimension = 46"
® Minor dimension = 20"
® Flat span (Major — Minor) = 26” (46” - 20™)
o First step determine gage
® Use Table 3-15
® Use Major dimension




Example 7 Oval Duct

Major Dimension Longitudinal
Duct Width (in) Seam

Tol24

Table 3-15 Flat Oval Duct Gage
Positive Pressure To 10 in. wc



Example 7 Oval Duct

o Next determine the reinforcement
® Based on the flat span (26”)
® Use the correct rectangular table
® Pick reinforcement spacing
® Determine reinforcement class



Example 7 Oval Duct

10 in. wg

Static

Reinforcement Code for Duct Gage Number

Pos. or Neg. - No
Reinforcement
Duct Required Reinforcement Spacing Options
Dimension 10 fi 8 ft 6 fi 5 fi 4 fi 3ft | 2kft | 2fi
® ® ORNORNONNONNONNONNO,
8 in. and under 22 ga. _ C-20 C-24 C-26 -26 C-26 C-26
— ) Not Required — - - —— —— ——
9 — 10 1n. 20 ga. C-20 C-p2 C-24 C-26 C-26 C-26
11— 12 in. 18 ga. C-20 | D20 | D-p2 24 | C26 | C26 | C-26
13- 14 in. 18 ga. D-20 | E-20 | E-R0 | D22 | D-24 | D-26 | C-26
15— 16 in. 16 ga. E-18 | E-18 | E-18 | E-P0 | E-20 | E-24 | D-24 | D-26
17— 18 in. 16 ga. F-18 | F-18 | F-18 | F-20 | F-20 | E-24 | E-24 | D-26
19 - 20 in. G-16 | G-18 | G-18 | G-I18 | F-20 | F-22 | E-24 | E-24
21 - 22 in. H-16G | H-18G | H-18G | G-I18 | G-20 | E-22 Page 226
23 - 24 in. [-16G | I-18G | H-18G | H-8G | H-20G | G-22 | F-24 | F-24 |
2526 in. J-16G | 1-16G | H-18G | H-20G | G-22 | F-24 | F-24 |




Example 7 Oval Duct Solution

o Using spiral duct
® Build the duct from 22 gage material
® Reinforce the duct every 5 feet

® Use a G class reinforcement
Ol1l% x1%x1/8 angle

® Use either type 1 or type 2 option for tie rod
OFigure 3-7 page 3.32



TYPE 1 HAS AN
INTERNAL TIE ROD




Questions?

Technical Inquiries:

Www.smachna.org
® Click on technical services (left side)
® Click on technical inquiries (center)

http://www.smachna.org/technical/index.cfm?fuseaction=inquiry
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% in. wg
Static Reinforcement Code for Duct Gage Number
Pos. or Neg. No
Reinforcement
Duct Required Reinforcement Spacing Options
Dimension 10ft | 8ft | 6ft | Sf | 4ft | 3ft | 2%ft | 2f
® ® & ® 6 © O ®
10 in. and under 26 ga.
11 -12 in. 26 ga.
13 — 14 in. 26 ga. Not Required
15—-16 in. 26 ga.
17 - 18 in. 26 ga.
19 — 20 in. 24 ga. B-26 B-26 B-26 B-26 B-26 B-26 A-26 A-26
21 — 22 in. 22 ga. B-26 B-26 B-26 B-26 B-26 B-26 B-26 A-26
23 — 24 in. 22 ga. C-26 C-26 C-26 B-26 B-26 B-26 B-26 B-26
25 —26 in. 20 ga. C-26 C-26 C-26 C-26 B-26 B-26 B-26 B-26
27 —28 in. 18 ga. C-24 C-26 C-26 C-26 C-26 B-26 B-26 B-26
29 — 30 in. 18 ga. C-24 C-26 C-26 C-26 C-26 B-26 B-26 B-26
31 -36in. 18 ga. D-22 D-24 C-26 C-26 C-26 C-26 C-26 B-26
37 —42 in. 16 ga. E-20 E-24 D-24 D-26 C-26 C-26 C-26 C-26
43 — 48 in. 16 ga. E-20 E-22 E-24 E-26 D-26 D-26 C-26 C-26
49 — 54 in. F-18 F-20 E-22 E-26 E-26 E-26 D-26 C-26
55 -60 in. G-18 F-20 F-22 E-24 E-24 E-26 E-26 D-26
61 —72 in. H-16 H-18 F-20 F-22 F-24 E-24 E-24 E-24
73 — 84 in. Not Designed I-16G | H-18G | H-22G | G-24 F-24 F-24 F-24
85-96 in. I-16G | 1-18G | H-20G | H-22G | G-22 F-22 F-22
97 — 108 in. I-16G | 1-18G | I-18G | H-18G | H-18G | G-18
109 — 120 in. I-16G | 1I-16G | I-18G | H-18G | H-18G

Table 2-1 Rectangular Duct Reinforcement

214 HVAC Duct Construction Standards Metal and Flexible e Third Edition m
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2 in. wg
Static Reinforcement Code for Duct Gage Number
Pos. or Neg. No
Reinforcement
Duct Required Reinforcement Spacing Options
Dimension 10ft | 8ft | 6ft | Sf | 4ft | 3ft | 2%ft | 2f
® ® & ® 6 © O ®
10 in. and under 26 ga. Not Required
11 - 12 in. 26 ga.
13 — 14 in. 24 ga. B-26 B-26 B-26 B-26 B-26 B-26 B-26
15—-16 in. 24 ga. C-26 C-26 C-26 C-26 C-26 B-26 B-26
17— 18 in. 22 ga. C-26 C-26 C-26 C-26 C-26 C-26 B-26
19 — 20 in. 20 ga. C-22 C-24 C-26 C-26 C-26 C-26 C-26 C-26
21 — 22 in. 18 ga. D-22 D-24 D-26 D-26 C-26 C-26 C-26 C-26
23 — 24 in. 18 ga. E-22 E-24 D-26 D-26 D-26 C-26 C-26 C-26
25— 26 in. 18 ga. E-22 E-22 E-24 D-26 D-26 C-26 C-26 C-26
27 —28 in. 18 ga. F-20 E-20 E-22 E-24 D-26 D-26 C-26 C-26
29 — 30 in. 18 ga. F-20 F-20 E-22 E-24 E-26 D-26 D-26 C-26
31 -36in. 16 ga. G-18 G-20 F-22 F-24 E-24 E-26 D-26 D-26
37 —42 in. H-16 H-18 G-20 G-22 F-24 E-24 E-26 E-26
43 — 48 in. I-18 H-20 H-22 G-22 F-24 F-24 E-24
49 — 54 in. I-16G | 1-18G | H-20G | H-20G | G-24 F-24 F-24
55 -60 in. I-18G | 1-20G | H-20G | G-22 G-24 F-24
61 —72 in. Not Designed J-16H | J-18H | [-20G | H-22G | H-22G | H-24
73 — 84 in. J-16H | 1-20G | [-20G | [-22G | 1I-22G
85-96 in. J-18H | I-18H | I-20H | I-22H
97 — 108 in. K-161 | K-18H | J-18H | I-18H
109 — 120 in. K-161 | K-181 | J-18I

Table 2-3 Rectangular Duct Reinforcement

2.18 HVAC Duct Construction Standards Metal and Flexible ¢ Third Edition m
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4 in. wg
Static Reinforcement Code for Duct Gage Number
Pos. or Neg. No
Reinforcement
Duct Required Reinforcement Spacing Options
Dimension 10ft | 8ft | 6ft | Sf | 4ft | 3ft | 2%ft | 2f
® ® ONNORNORNONNG ®
8 in. and under 24 ga. B-26 B-26 B-26 B-26 B-26 B-26
910 in. 22 ga. Not Required | =0 v | B26 | B26 | B26 | B26 | B-26
11 — 12 in. 22 ga. B-24 C-24 C-26 C-26 C-26 B-26 B-26
13 — 14 in. 20 ga. C-22 C-22 C-24 C-26 C-26 C-26 C-26
15-16 in. 20 ga. D-22 D-22 C-24 C-26 C-26 C-26 C-26
17 — 18 in. 18 ga. D-22 D-22 D-24 D-26 C-26 C-26 C-26
19 — 20 in. 18 ga. E-20 E-22 E-24 D-24 D-26 C-26 C-26
21 — 22 in. 18 ga. E-20 E-20 E-24 E-24 D-26 D-26 C-26
23 — 24 in. 18 ga. F-20 F-20 E-22 E-24 E-26 D-26 D-26
25— 26 in. 16 ga. G-18 G-18 F-20 F-22 E-24 E-26 E-26 D-26
27 — 28 in. 16 ga. H-18G | G-18 G-20 F-22 F-24 E-26 E-26 D-26
29 — 30 in. 16 ga. H-18G | H-18G | G-18 G-22 F-24 E-26 E-26 E-26
31 -36in. J-16H | I-16G | H-18G | H-20 G-22 F-24 F-26 E-26
37 —42 in. J-16H | I-16G | I-18G | H-20G | G-22 G-24 F-26
43 — 48 in. J-16H | I-18G | I-18G | H-22G | H-24G | G-24
49 — 54 in. J-16H | I-18H | I[-18G | [-20G | H-22G | H-24G
55 - 60 in. J-161 I-18H | 1-20G | 1-22G | H-24G
61 — 72 in. Not Designed K-16H | J-18H | I-20H | I-22G
73 — 84 in. K-161 J-181 1-20H
85— 96 in. L-161 | K-18I J-201
97 — 108 in. L-161 | L-181 | L-18I
109 — 120 in. L-161 | L-18] | L-18J

Table 2-5 Rectangular Duct Reinforcement
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2 in. wg 5 ft Joints 5 ft Joints w/2 Y2 ft Reinf. Spacing
Static Joints/Reinf. Int. Reinf.
Pos. or Neg. . . Alt.
Min Joint Joint . ) Alt.
Duct ga Reinf. | poing M:‘n 1.10111:; Joint | Tie Rod RA.lIt;f
Dimension g eint. Reinf. einf.
10 in. and under 26 N/R N/R
11 —-12in. 26 N/R N/R
13- 14 in. 26 N/R N/R
15-16in. 26 N/R N/R
17— 18 in. 26 N/R N/R Use 5 ft Joints
19 — 20 in. 26 N/R N/R
21 —22in. 26 N/R N/R
23 — 24 in. 26 N/R N/R
25 —26 in. 26 N/R N/R
27 —28 in. 24 N/R N/R 26 N/R N/R MPT C
29 — 30 in. 24 N/R N/R 26 N/R N/R MPT D
31-36in. 22 N/R N/R 26 N/R N/R MPT D
_ 22 JTR 2)C 24 N/R N/R MPT E
37 -42in.
20 N/R N/A
20 JTR (2)E 22 N/R N/R MPT F
43 — 48 in.
18 N/R N/A
20 JTR 2)E 22 N/R N/R MPT F
49 — 54 in.
18 N/R N/A
55— 60 in. 20 JTR Q) H 22 JTR 2)C MPT G
61 —72 in. 18 JTR Q) H 20 JTR ) E MPT H
73 — 84 in. 16 JTR Q) H 20 JTR )1 | (2) MPT I
85 — 96 in. 20 JTR )1 | (2) MPT I
109 — 120 in. 18 JTR @1 [—>—_] K

Table 2-17 5 ft Coil/Sheet Stock/T25a/T25b (TDC/TDF) Duct Reinforcement

N/R - Not Required

N/A - Not Applicable

JTR - Joint Tie Rod

MPT - Mid Panel Tie Rod(s)

(2) (X) - Indicates 2 external reinforcements of class (X) to be used in lieu of Joint Tie Rods

2.46 HVAC Duct Construction Standards Metal and Flexible  Third Edition m
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4 in. wg 5 ft Joints 5 ft Joints w/2 2 ft Reinf. Spacing
Static Joints/Reinf. Int. Reinf.
Pos. or Neg. . . Alt.
Min Joint Joint M Joint Alt. Alt
Duct ga Reinf. | poo e » | Reinf | Joint |TieRod | o
Dimension g : Reinf. )
8 in. and under 26 N/R N/R
9—-101n. 26 N/R N/R Use 5 ft Joints
11 -12 in. 26 N/R N/R
13- 14 1in. 24 N/R N/R 26 N/R N/R MPT C
15-161n. 24 N/R N/R 26 N/R N/R MPT C
17 - 18 in. 24 N/R N/R 26 N/R N/R MPT C
19 - 20 in. 24 N/R N/R 26 N/R N/R MPT C
21 —-22in. 24 N/R N/R 26 N/R N/R MPT D
23 - 24 in. 22 N/R N/R 26 N/R N/R MPT D
25 -261n. 22 N/R N/R 24 N/R N/R MPT E
27 - 28 in. 22 N/R N/R 24 N/R N/R MPT E
29 — 30 1n. 20 N/R N/R 24 N/R N/R MPT E
31 -361n. 20 JTR 2)E 22 N/R N/R MPT F
, 18 JTR (2)H 22 JTR 2)C MPT G
37 - 42 in.
20 N/R N/R MPT G
18 JTR Q) H 20 JTR Q) E MPT H
43 — 48 in.
18 N/R N/R MPT H
18 JTR Q) H 20 JTR Q) E MPT H
49 — 54 in.
18 N/R N/R MPT H
55— 60 in. 16 JTR Q) H 20 JTR )1 MPT I
61 —72 in. 20 JTR )1 | (2) MPT I
73 — 84 in. 18 JTR )1 | (2) MPT J
85— 96 in. Not Designed 18 JTR )1 | (2) MPT K
97 — 108 in. 18 JTR QK | > L
109 — 120 in. 18 JTR QK | > L

Table 2-19 5 ft Coil/Sheet Stock/T25a/T25b (TDC/TDF) Duct Reinforcement

N/R - Not Required

N/A - Not Applicable

JTR - Joint Tie Rod

MPT - Mid Panel Tie Rod(s)

(2) (X) - Indicates 2 external reinforcements of class (X) to be used in lieu of Joint Tie Rods

2.50 HVAC Duct Construction Standards Metal and Flexible  Third Edition m
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A
I

- H— el o~

T [T
¢

Reinf. Class Angle Channel or Zee Hat Section
WT WT WT
El1* Hx T (MIN) Hx B x T (MIN) HxBxDxT (MIN)
LF LF LF
A 043 |UseC Use B Use F
B 1.0 | UseC Y x %20 ga 0.24 | UseF
c 19 Cl1x16ga 040 |¥%x%x18ga 031 | Use F
. . S€
C¥%xY% 0.57 |1x%x20ga
H% x% 0.57
D 2.7 C1x% 0.80 1x%x18 ga 0.45 |UseF
8 .
Cl%ax12ga
E 6.5 H1x 090 |2x1%x20ga 0.60 | UseF
8
1% x% x% x 18 ga 0.90
F | 128 H1Vixk 102 |1%hx%x 18 ga 0.54 AR
1%x1%x%x20ga | 0.83
G 158 |1¥axh 123 | 1% x¥%x16ga 0.66 |17 x% x% x18ga 0.80
1% x%s 1.78 1x1%x¥%x18 ga 1.08
H 26.4 ) 1 x%x% 1.31 g
2x% 1.65 2x1x%x20ga 0.90
I 69 C2x¥%s 244 |2x1Y%x12ga 1.60 2% 1 %% x 16 144
X 1 x ¥ x .
2% x % 210 |3x1%x16ga 1.05 trihes
H 2 x %s 2.44 2% 1 x¥x 12 545
Xx1x%x12ga :
] 80 |Caxl 320 |2x1%x% 185 T RS
2% x % (4) 510 2% x2x¥%x18 ga 1.53
2 8 .
2% x2xYx16ga 1.88
K 103 |2%x¥%s 310 |3x1%x12ga 2.00 ) &
3x1/x¥%x16ga 2.00
2% x2xYax Ve 3.70
L 207 |H2Vax 410 3x1%x¥ 2.29 e
3x1Vx¥x12ga 3.40

Table 2-29 Intermediate Reinforcement
See Section 2.1.4. *Effective EI is number listed times 103 before adjustment for bending moment capacity. C and
H denote cold formed and hot rolled ratings; when neither is listed, either may be used. See tie rod options elsewhere.
NOTES:

a. (+) indicates positive pressure use only.

b. Hat Section Dimension “B” may be equal to 2 times Dimension “H” with the same reinforcement class rating.
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VA
5
i =1% in.
RIVET OR OT #in ﬁ F WITH GASKET P
ﬁ i L 1 T-25a |
Emefim | . Flanged
- e ' — % \—
He 1% i Si IDi 4 GASKET
= 8 IN.
GASKET | \wITH GASKET) (WITH GASKET) ] P
WITH GASKET
T-22 .
Reinf, Companion Fgl;zgtd F};i‘g‘:d Frfz;lzlszd SFlig;lO:
Class Angles g g
WT WT WT WT
EI* HxT T (Nom.) HxT HxT
LF LF | (Nom) LF (Nom.) | LF
B 1.0 |UseE Use D Use D Use D
C 1.9 |UseE Use D Use D Use D
D 2.7 |UseE 26 ga 0.5 |1x22ga 04 |[26ga 0.5 Consult manufac-
E 65 |[Clx% 1.7 |24 ga 0.6 | UseF 24 ga 0.6 turers for ratings
F | 128 Hlxk 17 |22 ga 0.7 |1%x20ga | 06 |22¢ga 0.7 | established by per-
formance docu-
G | 158 | Vaxk 21 |28 ®) 16 ixigga | 08 |28 ®) |4 | mented to func-
20G 20 ga tional criteria in
Cllax¥ (+ Chapter 11. See
H | 264 | 11 (s 126 118 ga 1.1 18 ga 1.1 teXtSLzlion page
I | 69 |1axls 37 [20ga(R) | 1.0 20ga (R) | 1.0 o
U se Vi (& SEE TIE ROD
1| s | LA ,XA( ) 47 |18ga(R) | 1.1 TEXT 18 ga (R) | 1.1
2x%
K | 103 |2x%s 5 [18ga(R) | 1.1 18 ga (R) | 1.1
L | 207 |H2xV 6.5 |18ga(R) | 1.1 18 ga (R) | 1.1

Table 2-32 Transverse Joint Reinforcement
See Section 2.1.4. *Effective EI is number listed times 10° before adjustment for bending moment capacity. For T-22,
see tie rod downsize options in Tables 2-1 to 2-7; one rod for two angles. (R) means Tie Rodded. Accepted Pressure
Mode for T-24a is (+) or (-) 2 in. wg maximum. See Figures 2-5 and 2-6 and tie rod text. (+) indicates positive pressure
use only.
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Compression Stress Allowed (PSI)
9000 8000 7000 6000 5200 4700 4200 3700
rg L/rg= 130 140 150 160 170 180 190 200

Dia. Type
Y in. EMT 0235 LEN. | 30in. 32in. 34in. 36in. 40in. 42in. 44in. 46 in.
LBS. | 792 704 616 528 458 414 370 325
%in. EMT 0309 LEN. | 40in. 42in. 46in. 48in. 52in. 54in. 58in. 62 in.
LBS. | 1206 1072 938 804 697 630 563 496
lin. EMT 0371 LEN. | 48in. 52in. 54in. 58in. 62in. 66in. 70in. 74 in.
LBS. | 1782 1584 1386 1188 1030 930 831 732
1%4in. EMT 0511 LEN. | 66in. 72in. 76in. 82in. 86in. 92in. 96in. 102 in.
LBS. | 2655 2360 2065 1770 1534 1386 1239 1091
1%2in.  EMT 0592 LEN. | 76in. 82in. 88in. 94in. 100in. 106in. 112in. 118 in.
LBS. | 3078 2736 2394 2052 1778 1607 1436 1265
2in.  EMT  0.754 LEN. 106 in. 112in. 120in. 128in. 136in. 142in. 150 in.
LBS. 3480 3045 2610 2262 2044 1827 1609
Table 2-38 Internal EMT Conduit Size (-) Pressure

NOTES:

The table gives maximum length and maximum load; see Table 2-34 for assumed loads. Blank spaces are not economi-
cal.

EMT Conduit Data
EMT Conduit Weight
Dia. 0.D. in. tin. A in? Ibs/ft
% in. 0.71 0.042 0.088 0.29
Y% in. 0.92 0.049 0.134 0.45
lin. 1.16 0.057 0.198 0.65
1V in. 151 0.065 0.295 0.96
1% in. 1.74 0.065 0342 111
2 in. 22 0.065 0.435 1.41
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RS 16 ga 18 ga 20 ga 22 ga 24 ga 26 ga
3 ft To 96(1) To 84(1) To 60(1)
f/vzv in. 2% ft To 96(1) To 84(1) To 60(1)
s 2 ft To 96(1) To 84(1) To 60(1)
3 ft To 96(1)*  To 84(1)*  To72(1)*  To 60(1) To 48(1)
85-96(2) 73-84(2) 61-72(2)
+1in 2% in. To 96(1)*  To 84(1)*  To72(1)*  To 60(1) To 48(1)
wg 85-96(2) 73-84(2) 61-72(2)
2 ft To 96(1)*  To 84(1)*  To 72(1) To 72(1) To 48(1)
85-96(2) 73-96(2)
3 ft To 84(1)*  To60(1)*  To48(1)*  To 42(1) To 36(1)
To 96(2) 61-84(2) 49-72(2) 43-54(2)
+2 in. 2% ft To 84(1)*  To72(1)*  To 60(1)*  To 54(1) To 42(1)
wg 85-96(2) 73-96(2) 61-84(2) 55-60(2)
2 ft To 96(1)*  To 72(1)*  To 60(1) To 60(1) To 42(1)
73-96(2) 61-96(2) 61-72(2)
3 ft To 72(1)*  To 54(1)*  To 48(1) To 42(1) To 30(1)
73-84(2) 55-72(2) 49-54(2)
43 in 2% ft To 72(1)*  To 60(1)*  To 54(1)*  To 42(1) To 36(1)
wg To 96(2) 61-84(2) 55-72(2) 43-54(2)
2 fi To 84(1)*  To72(1)*  To 60(1)*  To 54(1) To 42(1)
85-96(2) 73-96(2) 61-84(2) 55-72(2)
3 ft To 84(2)  To 60(1)*  To54(1)*  To 48(1) To 36(1) To 30(1)
61-72(2) 55-60(2)
+4 in. 2% ft To 72(1)*  To 60(1)*  To 48(1) To 48(1) To 36(1)
wg 73-96(2) 61-72(2) 49-60(2)
2 fi To 84(1)*  To 60(1)*  To 60(1) To 48(1) To 42(1)
85-96(2) 61-96(2) 61-72(2) 49-60(2)
3 ft To72(2)  To54(1)*  To42(1) To 36(1) N/A N/A
55-60(2) 43-60(2)
+6 in. 2% in. To96(2)  To72(1)*  To 54(1) To 48(1) To 36(1) N/A
wg To 84(2) 55-60(2)
2 fi To 72(1)*  To 60(1)*  To 48(1) To 36(1) N/A
73-96(2) 61-72(2) 49-60(2)
Table 2-41 Midpanel Tie Rod (MPT) Schedule (RS)
NOTES:

a. Table cells give duct width limit range in inches for use of one (1) and two (2) tie rods at midpanel (MPT)
as a substitute for Table 2-29 intermediate reinforcements that would be centrally located between two other-
wise qualified transverse joints. Joint spacings greater than six feet are not available for this alternative.

b. N/A refers to a ga not available to RS condition. RS is the Reinforcement Spacing.
c. For some conditions and joint types, the MPT option is contingent on use of tie rods at joints (JTR).

d. In some cases use of the MPT option would require that the gage be increased above those in Tables 2-1 to
2-6. An asterisk in Table 2-41 denotes a one tie rod thickness option when less thickness requires two rods.
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Static Pressure Class, in. wg Static Pressure Class, in. wg
W RS %" 1" 2" 3" 4" 6" 10" W RS %" 1" 2" 3" 4" 6" 10"
36 25 49 99 148 198 296 494 36 47 94 187 281 374 562 936
30 21 41 82 124 165 247 412 30 39 78 156 234 312 468 780
, 28 19 38 77 115 154 231 384 , 28 36 73 146 218 291 437 728
37 24 17 33 66 99 132 198 329 & 24 31 62 125 187 250 374 624
22 15 30 60 91 121 181 302 2229 57 114 172 229 343 572
20 14 27 55 82 110 165 274 20 26 52 104 156 208 312 520
36 27 55 109 164 218 328 546 36 51 101 203 304 406 608 1014
30 23 46 91 136 182 273 455 30 43 85 169 254 338 507 845
, 28 21 43 85 127 170 255 425 . 28 39 79 158 237 315 473 789
42 24 18 36 73 109 146 218 364 78 24 34 68 135 203 270 406 676
2217 33 67 100 134 200 334 22 31 62 124 186 248 372 620
20 15 30 61 91 121 182 303 20 28 56 113 169 225 538 563
36 31 62 125 187 250 374 624 36 55 109 218 328 437 655 1092
30 26 52 104 156 208 312 520 30 46 91 182 273 364 546 910
, 28 24 49 97 146 194 291 485 , 28 42 8 170 255 340 510 849
48 24 21 42 84 125 166 250 416 84 24 36 73 146 218 291 437 728
2219 38 76 114 153 229 381 22 33 67 133 200 267 400 667
20 17 35 70 104 139 208 347 20 30 61 121 182 243 364 607
36 35 70 140 211 281 421 702 36 59 117 234 351 468 702 1170
30 29 59 117 176 234 351 585 30 49 98 195 293 395 585 975
54" 28 27 55 109 164 218 328 546 | 90" 28 46 91 182 273 364 546 910
24 23 47 94 140 187 281 468 24 39 78 156 234 312 468 780
2222 43 86 129 172 257 429 22 36 72 143 215 286 429 715
20 20 39 78 117 156 234 390 20 33 65 130 195 260 390 650
36 39 78 156 234 312 468 780 36 62 125 250 374 499 749 1248
30 33 65 130 195 220 390 650 30 52 104 208 312 416 624 1040
, 28 31 6l 121 182 243 364 607 , 28 49 97 194 291 388 582 971
60 24 26 52 108 156 216 312 520 % 24 42 83 166 250 333 494 8§32
22 24 48 95 143 191 286 477 22 38 76 153 305 458 458 763
20 22 43 87 130 173 260 433 20 35 69 139 208 277 416 693
36 43 86 171 257 343 514 858
30 36 72 143 215 286 429 715
, 28 33 68 133 200 267 400 667
66 24 29 57 114 171 229 343 572
2226 52 104 157 210 315 524
20 24 48 95 143 191 286 477
Table 2-46 Midpanel Tie Rod (MPT) Design Load in Pounds
NOTES:

a. This table applies for tie rods at midpanel. It is based on 5.2 PSF/IN. WG on an area of duct width (W) times
reinforcement spacing (RS). For sizes between W intervals use the load at the larger W or calculate it. Pres-
sure is (+) or (-). 10 in. wg data is for independent custom design use only.
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Duct Wall 26 ga 24 ga 22 ga 20 ga or Heavier
Maximum Duct Width (W) and Maximum Reinforcement Spacing (RS)
Static Pressure
W RS W RS W RS W RS
] 20 in. 10 ft . ) .
Y2 in. wg . 20 1in. N.R. 20 1in. N.R. 20 1in. N.R.
18 in. N.R.
20 in. 8 ft ) )
. ) 20 in. 8 ft 20 in. 10 ft )
1 in. wg 14 in. 10 ft . . 20 1in. N.R.
. 14 in. N.R. 18 in. N.R.
12 in. N.R.
. . 18 in. 8 ft 18 in. 10 ft .
2 in. wg 18 in. 5 ft . . 18 in. N.R
12 in. N.R. 14 in. N.R.
. 12 in. 5 ft 18 in. 5 ft 18 in. 5 ft 18 in. 6 ft
3in. wg . . . .
10 in. 6 ft 10 in. N.R. 12 in. N.R. 14 in. N.R.
. 16 in. 5 ft 12 in. 6 ft .
41in. wg Not Accepted ) ) 12 in. N.R.
8 in. N.R. 8 in. N.R.

Table 2-48 T-1 Flat Drive Accepted as Reinforcement
Although the flat drive slip T-1 does not satisfy the EI calculation requirements for Classes A, B or C reinforcement,
tests predict its suitability for use as reinforcement within the limits of the table.

N.R. — No reinforcement is required; however, the T-1 Joint may be used.

Duct Wall 0.55 mm 0.70 mm 0.80 mm 1.00 mm or Heavier
Static Pressure Maximum Duct Width (W) and Maximum Reinforcement Spacing (RS)
(Pa) W (mm) | RS (mm) | W (mm) | RS (mm) | W (mm) RS (mm) | W (mm) | RS (mm)
508 3
125 508 N.R. 508 N.R. 508 N.R.
457 N.R.
508 2.4
508 2.4 508 3
250 356 3 508 N.R.
356 N.R. 457 N.R.
305 N.R.
457 2.4 457 3
500 457 1.5 457 N.R
305 N.R. 356 N.R.
250 305 1.5 457 1.5 457 1.5 457 1.8
254 1.8 254 N.R. 305 N.R. 356 N.R.
406 1.5 305 1.8
1000 Not Accepted 305 N.R.
203 N.R. 254 N.R.

Table 2-48M T-1 Flat Drive Accepted as Reinforcement
Although the flat drive slip T-1 does not satisfy the EI calculation requirements for Classes A, B or C reinforcement,
tests predict its suitability for use as reinforcement within the limits of the table.

N.R. — No reinforcement is required; however, the T-1 Joint may be used.
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TIE RODS LOCATED AT EQUAL
SUBDIVISIONS OF W BUT
NOT OVER 60” (1524 mm)

DUCT REINFORCEMENT

JOINT TYPE
IS OPTIONAL
AMONG
T-8A, T-16,
T-21A, T-22,
T-24, T-25A
AND T-25B.
SLIP-ON FLANGE (CONSULT MANUFACTURERS FOR
RATINGS)
Duct Pressure Class
(Pa) % in. 1in. 2 in. 3in. 4 in. 6 in. 10 in.
we (125 Pa) | (250 Pa) | (500 Pa) | (750 Pa) | (1000 Pa) | (1500 Pa) | (2500 Pa)
Panel Ga (mm) 18 18 18 18 18 18 16
¢ (1.31 mm) | (1.31 mm) | (1.31 mm) | (1.31 mm) | (1.31 mm) | (1.31 mm) | (1.61 mm)
Reinf. Size It It It It Jt Kt Lt
Reinf. Spacing 2% 2% 2% 2% 2% 2 2
ft (m) 0.75m) | (0.75m) | (0.75m) | (0.75m) | (0.75m) | (0.60 m) | (0.60 m)
Max. Tie Rod 5 5 5 5 5 5 4
Spacing ft (m) | (1.50m) | (1.50m) | (1.50m) | (1.50m) | (1.50m) | (1.50m) | (1.20 m)

a.
b.

C.

Table 2-49 Duct Over 120 in. (3000 mm) Duct Construction

See tie rod text.

See Reinforcement Attachment in Figure 2-12.

See Figure 5-7 for large duct supports. Duct over 100 in. (2540 mm) width may require other internal
supports for shape retention.

FIGURE 2-13 DUCT OVER 120 IN. (3000 MM) WIDE
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Angle Rings

FIGURE 3-3 ROUND DUCT REINFORCEMENT

Reinforcement Size

Class WxHxT
A Ix1x%
B 1Yax1Yax%s
C 1¥x1Y% x%s
D 1Vax1YexVy
E 2x2x%x%s
F 2x2xY
G 3x3xVa

Table 3-2 Angle Ring Size

NOTES:

a. Rings may be attached to the duct wall using screws, rivets, or tack welds.

Duct Dia, in. Al\itualzll?l‘:lregfs
6 and under 4

12 and under 6

18 and under 8

30 and under 12

54 and under 16

78 and under 20

96 and under 24

Table 3-3 Ring Attachment Schedule

b. Companion Flanges used for reinforcement shall be:

Duct Dia. in. Flange Selection
up to 9 1x1x%*
10-12 1Vax1YaxYe*
13-25 172 x 1Y% x%e
26 — 48 2x2x%s
49 - 60 2 x2 Y2 x%s
61 -96 3X3XxYa

Table 3-4 Companion Flange Joints

Used As Reinforcement

*Standard rings in 10 ga are an acceptable slightly heavier alternative to the specified % in. thickness rings.
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3.8

Diameter, in.

Longitudinal Seam

Spiral Seam

4 28 28

6 28 28

8 28 28
10 28 28
12 28 28
14 28 28
16 26 26
18 26 26
20 24 26
22 24 26
24 24 26
30 22 24
36 22 24
42 22 24
48 20 22
54 20 22
60 20 22
66 18 22
72 18 20
78 18 20
84 18 20
90 18 20
96 18 20

Table 3-5 Round Duct Gage Unreinforced
Positive Pressure To 10 in. wg
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Neg. Pressure Stiffener Spacing
10 in. wg Unstiff. 20 ft 12 ft 10 ft 6 ft 5 ft
Diameter, in. GA R GA R GA R GA R GA R GA R
4 28 NR 28 A 28 A 28 A 28 A 28 A
6 28 NR 28 A 28 A 26 A 28 A 28 A
8 24 NR 24 A 26 A 26 A 28 A 28 A
10 24 NR 24 A 24 A 26 A 28 A 28 A
12 22 NR 22 A 24 A 24 A 26 A 28 A
14 20 NR 22 A 24 A 24 A 26 A 26 A
16 18 NR 20 A 22 A 24 A 24 A 26 A
18 18 NR 20 A 22 A 22 A 24 A 24 A
20 18 NR 20 A 22 A 22 A 24 A 24 A
22 16 NR 18 A 20 A 22 A 24 A 24 A
24 16 NR 18 A 20 A 20 A 22 A 24 A
30 N/A | NR 18 B 18 A 20 A 22 A 22 A
36 N/A | NR 16 C 18 B 18 B 20 A 22 A
42 N/A | NR 16 C 18 B 18 B 20 B 20 B
48 N/A | NR | N/A E 16 C 18 C 18 B 20 B
54 N/A | NR | N/A E 16 D 16 C 18 C 18 B
60 N/A | NR | N/A F 16 E 16 E 18 C 18 C
66 N/A | NR | N/A G N/A E 16 E 18 D 18 C
72 N/A | NR | N/A G N/A F 16 E 18 E 18 D
78 N/A | NR | N/A G N/A G N/A F 16 E 18 E
84 N/A | NR | N/A G N/A G N/A G 16 E 16 E
90 N/A | NR | N/A G N/A G N/A G 16 F 16 E
96 N/A | NR | N/A G N/A G N/A G 16 G 16 F

Table 3-9 Min. Required Gage for Longitudinal Seam Duct
Under Neg. Pressure
NOTES:
a. N/A — Not Applicable
b. NR — Not Required

c. R — Reinforcement (stiffener) Class
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Neg. Pressure Stiffener Spacing
10 in. wg Unstiff. 20 ft 12 ft 10 ft 6 ft 5 ft

Diameter, in. GA R GA R GA R GA R GA R GA R
4 28 NR 28 A 28 A 28 A 28 A 28 A

6 28 NR 28 A 28 A 28 A 28 A 28 A

8 26 NR 26 A 28 A 28 A 28 A 28 A

10 26 NR 26 A 28 A 28 A 28 A 28 A

12 24 NR 24 A 26 A 28 A 28 A 28 A

14 22 NR 24 A 26 A 26 A 28 A 28 A

16 22 NR 24 A 24 A 26 A 28 A 28 A

18 20 NR 22 A 24 A 24 A 26 A 28 A

20 18 NR 22 A 24 A 24 A 26 A 26 A

22 18 NR 22 A 24 A 24 A 26 A 26 A

24 18 NR 20 A 22 A 24 A 24 A 26 A

30 16 NR 20 B 22 A 22 A 24 A 24 A

36 N/A | N/A 18 C 20 B 22 B 22 A 24 A

42 N/A | N/A 18 C 20 B 20 B 22 B 22 B

48 N/A | N/A 18 E 18 C 20 C 22 B 22 B

54 N/A | N/A 18 E 18 D 18 C 20 C 22 B

60 N/A | N/A 16 F 18 E 18 E 20 C 20 C

66 N/A | N/A 16 G 18 E 18 E 20 D 20 C

72 N/A | N/A 16 G 18 F 18 E 20 E 20 D

78 N/A | N/A 16 G 16 G 18 F 18 E 20 E

84 N/A | N/A | N/A G 16 G 16 G 18 E 18 E

90 N/A | N/A | N/A G 16 G 16 G 18 F 18 E

96 N/A | N/A | N/A G 16 G 16 G 18 G 18 F

Table 3-13 Min. Required Gage for Spiral Seam Duct
Under Neg. Pressure
NOTES:
a. N/A — Not Applicable
b. NR — Not Required

c. R — Reinforcement (stiffener) Class
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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.
Location of access doors.

5. Location and type of control and
balancing dampers.

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

B






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.).






Information Required for Duct Construction

ENGINEER
Design Consideration

CFM

S.

Static Pressure

Duct Size

Fitting Type

l

Construction
Pressure Class

CONTRACTOR

Construction Considerations:
Pressure Class
(as specified)

Panel Thickness (Gage)
Panel Width/Height
Joint Type/Spacing

Intermediate
Reinforcement

Type/Spacing
DEPENDENT VARIABLES
DuCT - SHEET
WIDTH THICKNESS
|
¥
REINF. S | REINF.
SPACING SIZE






Rectangular Transverse Joints

oFigure 2-1
oPages 2.6-2.9

G 3.1 RAGTARGUALN SUCT TRAMEVEREE JINTS

R . Wi o Pt 1 ot SR

Rectangular

Rectangular Transverse Joints

*  Gage no less than two gages less than duct gage
3" (76 mm)
MAX

. ¢ 24 pa minimum
*I = i"‘_ I' Qualification as reinforcement per Table 2-48 I
[N .
L:’Lh--: e T-3—Slip Gage as per T-1

Any length at 2 in. wg

T-1 - DRIVE SUP

T-3 - REINFORCED 36 in. maximum length at 3 in. wg

30 in. maximum length at 4 in. wg

Not allowed above 4 in. wg

* Fasten standing portions within 2 in. of each end
} and elsewhere at 8 in. spacing or less
H

*  Any length at 2 in. wg

! i) ti i 4 * 36 in. maximum length at 3 in. wg

STANDING DRIVE SLIP * 30 in. maximum length at 4 in. wg
T-2 .
* Not allowed above 4 in. wg






Rectangular Transverse Joints
=

PLAIN "5" SLIP
T-5

Not less than two gages less than duct gage
24 ga minimum

When used on all 4 sides, fasten within 2 in. of the
corners and at 12 in. maximum intervals

_ I-

2 in. Wg maximum pressure I

T-6 HEMMED S’ SLIP
(T-6a REINFORCED)

Use slips conforming to T-6
Use 16 ga angle of 1 in. height into slip pocket

Fasten with screws at ends

16 GA.
(1.81 mm) .
1" (25 mm)
} .
.
.
REINFORCED *S" SLIP .
T-7

Angle used only for A, B, or C rigidity class

2 in. wg maximum pressure

Rectangular Transverse Joints

3" (76 mm)
AX

T-8 DOUBLE “S" SLIP
(T-8a REINFORCED)

* 24 ga for 30 inch width or less

® 22 gaover 30 inch width

*  Fasten to each section of the duct within 2 in. from

corners and at 6 in. maximum intervals

e % in. minimum tabs to close comers

STANDING S
T-10

-
C

STANDING S (ALT) STANDING S (ALT)
T-11 T-12

*  When using S on all four sides, fasten slip to duct
within 2 in. of the corner and at 12 in. maximum

intervals

* Any length at 2 in. wg
® 36 in. maximum length at 3 in. wg
* 30 in. maximum length at 4 in. wg

* Not allowed above 4 in. wg






Rectangular Transverse Joints

I
i

STANDI

NG S

(BAR REINFORCED)

T

3

Fasten as per Joint T-10

Standing portion as per T-10 or T-11 to hold Flat
Bar

Fasten bar stock to the connector within 2 in. of
the corner and at 12 in. maximum intervals

Any length at 2 in. wg
36 in. maximum length at 3 in. wg
30 in. maximum length at 4 in. wg

Not allowed above 4 in. wg

STANDING §
(ANGLE REINFORCED)
T-14

Fasten as per Joint T-10

Fasten angle to the connector or duct wall within

amile0libe comerand at 12 in_maxipum intervals

Any length at 2 in. wg
36 in. maximum length at 3 in. wg
30 in. maximum length at 4 in. wg

Not allowed above 4 in. wg

Rectangular Transverse Joints

an
(76 mm) . . ca . .
MAX *  Button punch or otherwise fasten within 2 in. of
+ ; |} each corner and at 6 in. maximum intervals
[}
(H-3 mm) H-18 T i} *  Seal and fold corners
L
* Stagger joints on adjacent sides if using standing
seam on all four sides
STANDING SEAM ANGLE REINFORCED * Hammer longitudinal seam at ends of standing
T-15 STANDING SEAM
seam
T-16
3" (76 mm)
MAX *  Use % in. minimum flange and end weld
H 1 *  Flanges larger than % in. must be spot welded,
Hl H bolted, riveted or screwed to prevent separation (2
g | in. from ends and at 8§ in. maximum intervals)
.

f

T-21 WELDED FLANGE
(T-21a REINFORCED W.F.)

On 24, 22 or 20 ga, brace or weld 4 < 4 in. rod in
corners or provide hangers at every joint






Rectangular Transverse Joints

RNET OR }
WEL H

\axseer

COMPANION ANGLES
(CAULK OR GASKET)
T-2=2

Tackwmid

COMPANION ANGLES
T-22 ALT,

Y in. minimum flange on duct
Angles must have welded comers

Angles must be tack welded, bolted or serewed 10
the duet wall at 2 in. m: am from the end

at 12in num inter
Bolt Schedule:
- % d at & in

spacing at 4 in. wg or lower

- W in.angle requires 4 in. maximum spacing
at 4 in, wg

= 4 in. maximum spacing at higher pressures

Hold duct back Y8 in. from verical face of the
angle and tack weld to the fMlange along the edge
of the duct

Fasten angle to duct as per T-22

For additional tighiness place sealant between the
angle and duct or seal the weld

alant may be used in leu of gasket

serviee and it

sket suitable for the speci
it uniformly to avoid protruding inte the duet

Rectangular Transverse Joints

&2

H

FLANGED
{WITH GASKET)
T-24

Assemble per Figure 2-16 I

Close corners with 1
and % in. bolts min.

Lock flanges t
within 6 in, of

imum 16 ga corner pieces

her with 6 in. long clips located
comer

Clips spaced at 15 in. maximum for 3 in. wg pres-
sure class or lower

Clips spaced at 12 in, maximum for 4, 6 and 10 in.
wg

Gasket 1o be located to form an effective seal

—{ 2" (127 mm)
|

H
1

FLANGED
[WITH GASKET)
T-244,

Bolt, rivet 1 in. maximum from ends and at 6 in.
maximum intervals

Limited 1o 2 in, wg pressure class
See Figure 2-16

Gasket to be located to form an effective seal






Rectangular Transverse Joints

L ER

®  Assemble per Figure 2-17 l
. atings may be adjusted with El-rated bar stock

or members from Tables 2-29 and 2-30

® Supplemental members may be attached to the
duct wall on both sides of the joint

FLANGED nNIErLI-fngFIEED * Single members may be used if they are fastened
WITHT(_EEASSKEH T_25b through both mating flanges
a
* Gasket to be located to form an effective seal
*  Consult manufacturers for ratings established by
performance documented to functional criteria in
sLp (SI:JSKET Chapter 11.
FLANGE

Rectangular Transverse Joints

Duct Wall 26 ga | 24 ga | 22 ga | 20 ga or Heavier
Maximum Duct Width (W) and Maximum Reinforcement Spacing (RS)
Statie Pressure § _ - " 7 Y
W RS W RS W RS W RS
) 20 in. 10 fn . . :
Vs, we . : 20 in. N.ER. 2001in. N.R. 20 . NR.
: I&in. N.R.
201in, g . . . .
i 14 10 f 20 in. 8 fi 20 in, 10 f1 0i NR
n. wg in. ) it . ) . . 20 in. N.R.
- ) ) 14 in. N.R. 18 in. N.R.
12in. N.R.
. . o 18 in. 81 18 in. 10 fl .
2. we 18 in. 51 L . . 15 in. N.R
N 12 in. N.R. 14 in, N.R.
. 12in. 51 1% in. 51 18 in. 51t 18 in. 61
. wg . _ . . . R ) .
h 10 in. 61 10 in. N.R. 12in N.R. 14 in. N.R.
) . 16 in. S 12 in. 6 M . :
4 in. wg Not Accepted ; . . 12 in. N.R.
N g in. N.R. ®in N.R.

Table 2-48 T-1 Flat Drive Accepted as Reinforcement






Figure 2-16

BOLT OR RIVET FASTENING
1" (25 mim) MAX.
FROM THE END AND
AT & (150 mm)

MAX. INTERVALS

GASKET IS USED~—____
IN THE JOINT T _

CONTINUCUS
CLEATS MAY
BE USED

2" WG (500 PA)
MAXIMUM FOR

THIS APFLICATION,
CORNER PIECES
ARE NOT REQUIRED.

Corners not required up to
2in. w.g.

Corners are required
above 2 in. w.g.

THIS ILLUSTRATION DEPICTS
FLANGES FORMED ON THE
ENDS OF DUCT. THIS DOES
NOT PRECLUDE SATISFACTORY
MATING OF DISSIMILAR
FLANGES.

- T-24a
4 Iy
. \ = =
I = ( T-24
- S -~ { § g
(&) . .

FIGURE 2-16 CORNER CLOSURES - FLANGES

CONTINUQUS
GASKET TO EFFECTIVELY

CORNERS SECURELY ATTACH

Figure 2-17 X"

v

16 GA. (1.61 mm)
MIN. CORNER PIECES
WITH 3/8” (9.5 mm)
MIN. BOLT

(8)

ADDITIONAL METAL
CLIPS ON FLANGES AT
MINIMUM 15" (381 mm) MAXIMUM
‘ LENGTH OF GENTERS FOR 3" WG (750 PA)
(152 mm) A/ALL CLIPS  STATIC OR LESS AND AT

& 12" (305 mm) MAXIMUM
CENTERS FOR HIGHER
PRESSURES. 22 GA.
(0.85 mm) MINIMUM.

TEE FLANGES

" SCREWS MAY BE USED IN LIEU OF METAL CLIPS. INSTALL 1" (23MM) MAX. FROM
END OF CORMER PIECE AND AT & (152 MM) MAX. INTERVALS.

EQUIVALENT FIXATION OF JOINTS MAY BE USED. CONTINUOUS CLEATS MAY BE
USED.
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Longitudinal Seams

Rectangular

o Figure 2-17
o Page 2.10

ALSO SEAL THIS
L-1 POCKET AT ENDS
WHEN SZALMNG STAMS

PITTSBURGH LOGCK

.

Pocket depth from ¥ in. to %% in.

*  LUse on straight duct and fittings
* ToxlDin wg

L2
BUTTON PUNGH SNAP LOGK

.
.

.
.

%k in. pocket depth for 20, 22, and 24 ga

Tox4din wg

Screws must be added at the ends of all duct of 4
in. wg and at the ends of 3 in. wg when the duct
is over 48 in. width

11





Longitudinal Seams

g * Toxl0in wg

L-3
GROOVED SEAM
ALSO CALLED FLAT LOCK AND FIPE LOCK

* Toxl0in wg

*  1in seam up to duct width of 42 in.

* 1% in. seam for larger ducts

*  May be used on duct interiors

SEE FIG. 2-7 ALSO

*  Fasten at 2 in. maximum from ends and at 8 in.

L4 STAMNDING SEAM maximum intervals

Longitudinal Seams

* Toxl0in wg

* Fasten as per L4

L-5 SINGLE CORNER SEAM

*  Assemble per Figure 2-17

*  Ratings may be adjusted with El-rated bar stock
_i_ _i_ or members from Tables 2-29 and 2-30
_L *  Supplemental members may be attached to the

duet wall on both sides of the joint

.\,lrﬁ';f‘gfsEKjET, ,1,.,.|'.|:.||'_|Ag:SE (:L—n *  Single members may be used if they are fastened
i ) ( / .
T-25a T-25h through both mating flanges

*  Casket to be located to form an effective seal

12





Intermediate Reinforcement

o Figure 2-3
e o Page 2.12

PR o BAMALINT EPTRCTTA FIPPTMETE AT Y

Rectangular

Intermediate Reinforcement

T -—B——}

i
[
—{ b

—

[ - ‘

e

HAT SECTION

ANGLE
* SEETABLE 2-29 FOR REINFORCEMENT CLASS RATINGS, FOR ANGLES,
CHANNELS, OR HAT SECTION.
SEE TABLE 2-30 FOR FRAMING CHANNEL RIGIDITY CLASS EQUIVALENTS
— W —

! T
i.: or[_

CHAMMEL OR ZEE

5
’

FRAMING CHANNEL
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Basic Duct Construction Process

o Verify pressure class

o Check corresponding table

o Start with the larger side first

o Determine reinforcement spacing options
o Check joint reinforcement tables

o Check intermediate reinforcement tables
if applicable (tie rod options)

o Repeat for the short side

Guide Summary (P 2.5)

o Circles are column
numbers

o Number in box is the
minimum gage

o First letter is minimum
reinforcement class
required.

o Second letter is
downsized reinforcement
when used with tie rod

o Xt-—tmeans tie rod is
required

14





In Words...

o If the box in the table shows H-20G
o The minimum panel gage is 20

o The reinforcement required is class H at the
spacing noted at the top of the column (this can
be a joint or intermediate reinforcement)

o 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 atie rod then you can not use
this option)

(& :

Rectangular Duct Reinforcement

2in. wg
Static Reinforcement Code for Duct Gage Number
Pos. or Neg. No
[Reinforcement
Duct Required Reinforcement Spacing Options
Dimension oft | st | 6ft | s | an | 3n | 2%kr | 24
O] @ IO 60l0[6|O
10 in. and under 26 ga. Not Required
11 - 12 in. 26 ga.
13 - 14 in. 24 ga. B-26 B-26 B-26 B-26 B-26 B-26 B-26
15~ 16 in. 24 ga. C-26 C-26 C-26 C-26 C-26 B-26 B-26
1718 in. 22 ga. C-26 C-26 C-26 C-26 C-26 | C-26 B-26
19 - 20 in. 20 ga. Cc22 C-24 C-26 C-26 C26 C-26 | C-26 C-26
21-22in. 18 ga. D-22 D-24 D-26 D-26 C-26 C-26 | C-26 C-26
23-24in. 18 ga. E-22 E-24 D-26 D-26 D-26 C-26 | C-26 C-26
25-26in. 18 ga. E-22 E-22 E-24 D-26 D-26 C-26 | C-26 C-26
27-28in. 18 ga. F-20 E-20 E-22 E-24 D-26 D-26 | C-26 C-26
29 -30in. 18 ga. F-20 F-20 E-22 E-24 E-26 D-26 D-26 | C-26
31 -36in. 16 ga. G-18 | G-20 F-22 F-24 E-24 E-26 D-26 D-26
37-42in. H-16 H-18 | G20 | G22 F-24 E-24 E-26 E-26
43 - 48 in. I-18 H-20 H-22 | G22 F-24 F-24 E-24
49 - 54 in. I-16G | I-18G | H-20G | H-20G | G-24 F-24 F-24
55 - 60 in. I-18G | 120G | H-20G | G-22 | G-24 F-24
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Rectangular Duct Reinforcement

2in. wg
Static Reinforcement Code for Duct Gage Number
Pos. or Neg. No
Reinforcement
Duct Required Reinforcement Spacing Options
Dimension I_lo i | 86t | 6t | sh | 4fi | 3 | 2bfi | 24
® ® ® ®©|0 O]
10 in. and under 26 ga. Not Required
11 =12 in 26 ga.
13 - 14 in. 24 ga. B-26 B-26 B-26 B-26 B-26 B-26 B-26
15 - 16 in. 24 ga. C-26 C-26 C-26 C-26 C-26 B-26 B-26
17 - 18 in. 22 ga. C-26 C-26 C-26 C-26 C-26 C-26 B-26
19 - 20 in. 20 ga. c22 C-24 C-26 C-26 C-26 C-26 C-26 C-26
21 -22in. 18 ga. D-22 D-24 D-26 D-26 26 C-26 C-26 C-26
23 -24in. 18 ga. E-22 E-24 D-26 D-26 D-26 C-26 C-26 C-26
25-26in. 18 ga. E-22 E-22 E-24 D-26 D-26 C-26 C-26 C-26
27-28in. 18 ga. F-20 E-20 E-22 E-24 D-26 D-26 C-26 C-26
29 -30in. 18 ga. F-20 | F20 | E-22 | E-24 | E-26 | D-26 | D26 | C-26
31-36in. 16 ga. G-18 | G20 F-22 F24 E-24 E-26 D-26 D-26
37-42in. H-16 H-18 G-20 G-22 F-24 E-24 E-26 E-26
43 - 48 in. I-18 H-20 H-22 G-22 F-24 F-24 E-24
49 - 54 in. I-16G | I-18G | H-20G | H-20G | G-24 F-24 F-24
5560 in. I-18G | 120G | H-20G | G-22 G-24 F-24

(8
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Rectangular Duct Reinforcement

2in. wg
Static Reinforcement Code for Duct Gage Number
Pos. or Neg. No
Reinforcement
Duct Required Reinforcement Spacing Options
Dimension W0ft | st | 6ft | s | 4 | 3n | 2kh | 24
® 5 ® ©I0|O0|O
10 in. and under 2ga Not Required
11 - 12 in. 2q4za.
13 - 14 in. 24ga. B-26 B-26 B-26 B-26 B-26 B-26 B-26
15~ 16 in. 24ga. C-26 C-26 C-26 C-26 C-26 B-26 B-26
1718 in. ga. C-26 C-26 C-26 C-26 C-26 | C-26 B-26
19 - 20 in. %‘a Cc22 C-24 C-26 C-26 C26 C-26 | C-26 C-26
i D-22 D-24 D-26 D-26 C-26 C-26 | C-26 C-26
23-24in. 18 ga. E-22 E-24 D-26 D-26 D-26 C-26 | C-26 C-26
25-20m. 18 ga E-22 E-22 E-24 D-26 D-26 C-26 | C-26 C-26
27-28in. 18 ga F-20 E-20 E-22 E-24 D-26 D-26 | C-26 C-26
29 -30in. 18 ga F-20 F-20 E-22 E-24 E-26 D-26 D-26 | C-26
31 -36in. 16 ga G-18 | G-20 F-22 F-24 E-24 E-26 D-26 D-26
37-42in. H-16 H-18 | G20 | G22 F-24 E-24 E-26 E-26
43 - 48 in. I-18 H-20 H-22 | G22 F-24 F-24 E-24
49 - 54 in. I-16G | I-18G | H-20G | H-20G | G-24 F-24 F-24
55 - 60 in. I-18G | 120G | H-20G | G-22 | G-24 F-24

16
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Rectangular Duct Reinforcement

2in. wg
Static Reinforcement Code for Duct Gage Number
Pos. or Neg. No
[Reinforcement
Duct Required Reinforcement Spacing Options
Dimension Wof | sf | 6t L3 ar | an Lokl 2n
® ® ® OO |9
10 in. and under 26 ga. Nt Required
11 =12 in 26 ga.
13 - 14 in. 24 ga. B-26 B-26 BR6 B-26 B-26 BR6 B-26
15 - 16 in. 24 ga. C-26 C-26 cR6 C-26 C-26 BR6 B-26
17 - 18 in. 22 ga. C-26 C-26 CR6 C-26 C-26 (e [ B-26
19 - 20 in. 20 ga. c22 C-24 C-26 C-26 C-26 C-26
i 18 ga. D-22 D-24 D-26 DY6 26 -26 Y6 C-26
23 -24in. — D-26 [ "—m— C-26 C-26
25=26m. 18 ga. E-22 E-22 E-24 D-26 D-26 C-26 C-26 C-26
27-28in. 18 ga. F-20 E-20 E-22 E-24 D-26 D-26 C-26 C-26
29 -30in. 18 ga. F-20 | F20 | E-22 | E-24 | E-26 | D-26 | D26 | C-26
31-36in. 16 ga. G-18 | G20 F-22 F24 E-24 E-26 D-26 D-26
37-42in. H-16 H-18 G-20 G-22 F-24 E-24 E-26 E-26
43 - 48 in. I-18 H-20 H-22 G-22 F-24 F-24 E-24
49 - 54 in. I-16G | I-18G | H-20G | H-20G | G-24 F-24 F-24
5560 in. I-18G | 120G | H-20G | G-22 G-24 F-24

(8
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Rectangular Duct Reinforcement

2in. wg
Static Reinforcement Code for Duct Gage Number
Pos. or Neg. No
Reinforcement
Duct Required Reinforcement Spacing Options
Dimension i | st Lo JLsall anJlsn B 2en]l 2a
® ® ® ©I0|O0|O
10 in. and under 26 ga. Not Required
11 - 12 in. 26 ga.
13 - 14 in. 24 ga. B-26 B-26 B-26 B-26 B-26 B-26 B-26
15~ 16 in. 24 ga. C-26 C-26 C-26 C-26 C-26 B-26 B-26
1718 in. 22 ga. C-26 C-26 C-26 C-26 C-26 | C-26 B-26
19 - 20 in. 20 ga. Cc22 C-24 C-26 C-26 C26 C-26 | C-26 C-26
21-22in. 18 ga. D-22 D-24 D-26 D-26 C-26 C-26 | C-26 C-26
23-24in. 18 ga. E-22 E-24 D-26 D-26 D-26 C-26 | C-26 C-26
25-26in. 18 ga. E-22 E-22 E-24 D-26 D-26 C-26 | C-26 C-26
27-28in. 18 ga. F-20 E-20 E-22 E-24 D-26 D-26 | C-26 C-26
29 -30in. 18 ga. F-20 F-20 E-22 E-24 E-26 D-26 D-26 | C-26
31 -36in. 16 ga. G-18 | G-20 F-22 F-24 E-24 E-26 D-26 D-26
37-42in. H-16 H-18 | G20 | G22 F-24 E-24 E-26 E-26
43 - 48 in. I-18 H-20 H-22 | G22 F-24 F-24 E-24
49 - 54 in. I-16G | I-18G | H-20G | H-20G | G-24 F-24 F-24
55 - 60 in. I-18G | 120G | H-20G | G-22 | G-24 F-24
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Joint Reinforcement

o Table 2-31
o Starts on page 2.74

o Covers all transverse
joints that qualify as
reinforcement except
T-1 drive slip

o For T-1 drive slip see
Table 2-48 on page
2.110

Joint Reinforcement

'_
¥ in _-| |-_ H=1% in
RIVET OR Eu:}) ] WITH GASKET
WELD T Bl B T T-25a
H -
il ! I Flanged
_—
| : h
[P — H=1% in. N o
GASKE (WITH GASKET) (WITH GASKET) iy
WITH GASKET
Reinf. ('cnrr:;iiiun T-3 T-24a T-25b
einf. ) t 1. . 1. X .1 .
Class Angles Flanged Flanged Flanged
. WT . WT H=T WT H=T m[
E H=T LF T (Nom.) LF Nom.) LF (Nom) [ LF
B Lo | UseE Use D Use D Use D
. 19 |UseE Use D Use D Use D
n D 27 QUseE 26 ga 05 |1=%22ga 0.4 Q26ea 0.5 I‘






Joint Reinforcement

'_
¥ H= 1% in.
RIVET OR == =m _—|_||—_ WITH BASKET
WELD - - T n| T T-254
H 5
H . . i Flanged .
| N . ‘L
i o T \ GASKET
P pp— =T in. f =
GASKE (WITH GASKET) (WITH GASKET) i e 4
WITH GASKET
' (.unfl;iihm T-24 T-24a T-25h Slip-On
Lass Angles Flanged Flanged Flanged Flange
r ' . .,
I 69 L 1¥e ok £ Izﬂga{R] I Lo 20 ga (R) Lo
SEE TIE ROD
1¥e = Vs (4 i
1 80 2)(1!&” ) 47 |18 ga(®) | 1.1 IEXT I8 ga (R) 1.1
‘ The (R) means use with a tie rod ‘ The (+) means use for positive
pressure application only
Duct Wall 26 ga I 24 ga 22 ga ‘ 20 ga or Heavier
Maximum Duct Width (W) and Maximum Reinforcement Spacing (RS)
Static Pressure - " - - ; . ; .
W RS W RS W RS W RS
. 20 in. 10 ft ) . )
Y2 in. wg . 20 in. N.R. 20 in. N.R. 20 in. N.R.
18 1n. N.R.
20 in. 8 ft . i .
. . N 20 in. 8 fi 20 in. 10 fi )
l in. wg 14 in. 10 fi . . 20 in. N.R.
i 14 in. N.R. I8 in. N.R.
12 in. N.R.
. . . 18 in. 8 fi 18 in. 10 fi )
2in. wg 18 1n. 5 ft . . 18 in. N.R
12 in. N.R. 14 in. N.R.
. 12 in. 5 1t 18 in. 5 f 18 in. 5 1t 18 in. 6 fi
3in. wg . . . . .
10 1n. 6 ft 10 in. N.R. 12 1n. N.R. 14 in. N.R.
i 16 in. 5 ft 12 in. 6 ft .
4 . wg Not Accepted . . 12 in. N.R.
8 in. N.R. 8 in. N.R.

Table 2-48 T-1 Flat Drive Accepted as Reinforcement






Example 1

o Pressure class is positive 1/2 in. w.g.

o Dimensions are 20 in. x 12 in.

o 5 ft. joint spacing (longer if possible)

o Preferred joint type plain Slip and Drive

Example 1

Yo in. wg
Static i Reinforcement Code for Duct Gage Number
Pos. or Neg. i .'\'“
Reinforcement
Duct Required Reinforcement Spacing Options
Dimension Wi | 8/ | 6f st | 4f iR | %R | 2h
® @ OO 0|0|0|®|6 |
10 in_and under 26 ga.
11-12 in, 26 pa.
13~ 14in, 26 pa. Not Required
15 - 16 in. 26 ga.
17— 18 in. 26 pa.
19~ 20 in, 24 pa, B-26 B-26 B-26 B-26 B-26 B-26 A-26 A-26
21 = 22in, 22 pa, B-26 B-26 B-26 B-26 B-26 B-26 B-26 A-26
Page
2.14
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Example 1 Table 2-48

Duet Wall 26 ga I 24 ga | 22 ga | 20 ga or Heavier
Maximum Duct Width (W) and Maximum Reinforcement Spacing (RS)
St PESSUT
Statie Pressure [ RS W RS W RS W RS
. 20 in. 10 ft ] ] ]
Yzin wg . 20 in. N.R. 200 in. NR. 20 in. N.R.
18 in. N.E.
20in. & f
' 20 in. § ft 20 in. 10 fi
lin wg 14 in. 10 fi 14in NR 1% in NR 20 in. N.R.
. S . N L
12 in. N.E.
) ) . 1% in. 8 ft 1% in. 10 ft )
2in. wg 18 in. 3 fi . i 18 in. NER
12 in. N.E. 14 in. N.ER.
L. 12 in. if 18 in. 5 f 18 in. 5 ft 18 in. 6 f
Jinw
e 10in. 6 fi 10 in. NR. 12in. NR. 14 in. NR.
. 16 in. 5f 12 in. 6 f .
4in wg Not Accepted 2 in. N.E. 8 in. NER. 12 in. N.R.

Page
2.110 Table 2-48 T-1 Flat Drive Accepted as Reinforcement

Frmrongm e flat drive slip T-1 does not satisfy the El calculation requirements for Classes A, B or C reinforcement,
tests predict its suitability for use as reinforcement within the limits of the table,

MN.R. - No reinforcement is required; however, the T-1 Joint may be used.

Example 1 Solutions

o Option 1

® Use 24 gage

® No reinforcement required either side
o 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

21





Intermediate Reinforcement

o Table 2-29 — )
¥

o Starts on page 2.70 ] ‘ “clf | ‘

o Covers typical o

intermediate
reinforcement types.

o For struts see Table
2-30 on page 2.72

Z

Table 2-29 Intermediate Reinforcement

——jp— s ==
T T
LFHA i1 - 5

D |w=-—

Reinf. Class Angle Channel or Zee Hat Section
WT WT WT
El* H T (MIN) H xB x T (MIN) HxB xDxT(MIN)
LF LF LF
A 043 |UseC Use B UseF
B 1.0 |UseC ¥a < Ve x 20 ga 0.24 |UseF
Clx16ga 040 |%xV2x18ga
C 1.9 _ 0.31 |UseF
C% xY% 057 |1x%x20ga
H% %% 0.57
D 2.7 I1x%xi8ga 0.45 |UseF
C1x% 0.80
_ |C1¥axi12ga
E 6.5 090 |2x1%%20ga 0.60 |UseF
HlxV
1 V2 x ¥ x % % 18 ga 0.90
F | 128 |H1Vx% 102 | 1% %% %18 ga 0.54 | rTRAEIRE
1/ox 1% x¥% x20ga | 083






Intermediate Reinforcement

hﬁ
L
|

T — e

v

I I

N 1 or
b H—=]

o D |~
Reinf. Class Angle Channel or Zee Hat Section
WT wT WT
El* | HxT(MIN) H % B % T (MIN) HxB xDxT (MIN)
LF LF LF
A 043 |UseC Use B Use F
B 1.0 |Use C Ya x Vo x 20 ga 0.24 |UseF
C1 %16 ga 040
c | 19 g | e H denotes Hot formed
c%x@/ 0.57
H% < 057 || C denotes Cold formed
D 27 I L osor
Clxk .
~ |C1/ax12ga
E 6.5 090 |21} x20 ga 0.60 |UseF
Hlxk
1 e x % =% x 18 ga 0.90
F 128 |H1lexkh 102 |1%x% %18 ga 0.54 R 8

1Vex1Vex% =x20ga | 083

Example 2

o Pressure Class is 2 in. w.g.

o Dimensions are 60 in. x 26 in.
o 5 foot joint spacing

o TDC or TDF joint

o No internal reinforcement






2in. wg

Static Reinforcement Code for Duct Gage Number
Pos. or Neg. No
e ¢i NfOrcement
Duct Required Reinforcement Spacing Options
Dimension W0ft | 8ft | 6ft | 5& | 4f | 3% | 2% | 2#
® ® ® @000
10 in. and under 26 ga. Not Required

11 =12 in 26 ga.
13 - 14 in. 24 ga. B-26 B-26 B-26 B-26 B-26 B-26 B-26
15 - 16 in. 24 ga. C-26 C-26 C-26 C-26 C-26 B-26 B-26
17 - 18 in. 22 ga. C-26 C-26 C-26 C-26 C-26 C-26 B-26
19 - 20 in. 20 ga. c22 C-24 C-26 C-26 C-26 C-26 C-26 C-26
Pag e 21-22n. 18 ga. D22 | D24 | D26 | D26 | C26 | C26 | C-26 | C26
23 -24in. 18 ga. E-22 E-24 D-26 D-26 D-26 C-26 C-26 C-26
2 . 18 25-26in. 18 ga. E-22 E-22 E-24 D-26 D-26 C-26 C-26 C-26
27-28in. 18 ga. F-20 E-20 E-22 E-24 D-26 D-26 C-26 C-26
29 -30in. 18 ga. F-20 | F20 | E-22 | E-24 | E-26 | D-26 | D26 | C-26
31-36in. 16 ga. G-18 | G20 F-22 F24 E-24 E-26 D-26 D-26
37-42in. H-16 H-18 G-20 G-22 F-24 E-24 E-26 E-26
43 - 48 in. I-18 H-20 H-22 G-22 F-24 F-24 E-24
I-16G | 118G | H-20G | H-20G | G-24 | F-24 | F-24
I-18G | 120G | H-20G | G-22 G-24 F-24

@

The Right Table (Pressure Class

2in. wg
Static Reinforcement Code for Duct Gage Number
Pos. or Neg. No
Reinforcement
Duct Required Reinforcement Spacing Options
Dimension Wi | st | 6t | sa | an | 3n | 26n | 24
® ® ® D0 |®|O
10 in. and under 26 ga. Not Required

11 - 12 in. 26 ga.
13 - 14 in. 24 ga. B-26 B-26 B-26 B-26 B-26 B-26 B-26
1516 in. 24 ga. C-26 C-26 C-26 26 C-26 B-26 B-26
17 - 18 in. 22 ga. C-26 C-26 C-26 26 C-26 C-26 B-26
19 - 20 in. 20 ga. c22 c-24 C-26 C-26 C-26 C-26 C-26 C-26
Pag e 21-22in. 18 ga. D22 | D24 | D26 | D26 | C26 | C26 | C-26 | C-26
2 18 23 -24in. 18 ga. E-22 E-24 D-26 D-26 D-26 C-26 C-26 C-26
. 25-261in. 18 ga. E-22 E-22 E-24 D-26 D-26 C-26 C-26 C-26
27-28in. 18 ga. F-20 E-20 E-22 E-24 D-26 D-26 C-26 C-26
29 -30in. 18 ga. F-20 F-20 E-22 E-24 E-26 D-26 D-26 C-26
31-36in. 16 ga. G-18 | G-20 F-22 F-24 E-24 E-26 D-26 D-26
37-42in. H-16 H-18 G-20 G-22 F-24 E-24 E-26 E-26
43 -48in. I-18 H-20 H-22 G-22 F-24 F-24 E-24
I-16G | I-18G G-24 F-24 F-24
I-18G G-22 G-24 F-24

24





2in. wg
Static

Reinforcement Code for Duct Gage Number

Pos. or Neg. No
e ¢i NfOrcement
Duct Required Reinforcement Spacing Options
Dimenslon Wf | sfc | o sk J ar | 3n 28
O) ® OO OO0 |O]¢
10 in. and under 26 ga. Not Required
11 =12 in 26 ga.
13 - 14 in. 24 ga. B-26 B-26 B-26 B-26 B-26 B-26 B-26
15 - 16 in. 24 ga. C-26 C-26 C-26 C-26 C-26 B-26 B-26
17 - 18 in. 22 ga. C-26 C-26 C-26 C-26 C-26 C-26 B-26
19 - 20 in. 20 ga. c22 C-24 C-26 C-26 C-26 C-26 C-26 C-26
Pag e 21-22n. 18 ga. D22 | D24 | D26 | D26 | C26 | C26 | C-26 | C26
23 -24in. 18 ga. E-22 E-24 D-26 D-26 D-26 C-26 C-26 C-26
2 . 18 25-26in. 18 ga. E-22 E-22 E-24 D-26 D-26 C-26 C-26 C-26
27-28in. 18 ga. F-20 E-20 E-22 E-24 D-26 D-26 C-26 C-26
29-30in. 18 ga. F-20 F-20 E-22 E-24 E-26 D-26 D-26 | C-26
31-36in. 16 ga. G-18 G-20 F-22 F24 E-24 E-26 D-26 D-26
37-42in. H-16 H-18 G-20 G-22 F-24 E-24 E-26 E-26
43 - 48 in. I-18 H-20 H-22 G-22 F-24 F-24 E-24

I-16G | I-18G

F-24

I-18G

F-24

Joint Reinforcement

Page
2.76

[}
H
.l
Y% in —| '— H o= 1% in.
RIVET OR . WAITH GASKET
WELD T : T-25a 3
" 5
..‘; . b, i Flanged
S T
L H=1% in. o
GASKET | (witygagkeny | (WITHGASKED) e
WITH GASKET
Reint. | Compamion | T T-24a ras | s
il " ar i1
Class Angles Flanged Flanged Flanged k
[ wT W omxr [ WU T HxT
. 1
El H=T F T (Nom.) F (Nom.) LF (Nom.) LF
B 10 |UseE Use D Use D Use D
c |19 [useE Use D Use D Use D
2 Jse E .5 22 g A |26 g .
D | 27 |UseE 26 ga 0 1%22ga 04 6 ga 03 Comst
E | 65 [Clxke 1.7 |24 g 0.6 |UseF 24 ga 06 | mrers
F | 128 [H1x% 17 |2 0.7 |[1%x20g | 06 |22ga 0.7 t;‘;';'"
. " - 22 ga(R) 1 22ga(R) ment
G | 158 | 1Maxk 21 (206 10 | 1% xign | 08 20ga 1.0 iom
C 1% x¥ (+ Char
H | 264 | XK" A ETRITI 11 18 ga 11 | en s
I I i 69 |1l 37 [0ga®R) | 10






Joint Reinforcement

[}
H
.l
Y% in —| '— H o= 1% in.
RAVET OR . WITH GASKET
WELD T : T-25a 3
" 5
..‘; . b, i Flanged
S T
L H=1% in. o
GASKET | (witygagkeny | (WITHGASKED) e
WITH GASKET
(‘(.;;)iii..n T-24 T-24a T-25b 5
Angles Flanged Flanged Flanged k
wT WI L omxT [ WT T HxT
. 1
P ag e El H=T F T (Nom.) F (Nom.) LF (Nom.) LF
B 10 |UseE Use D Use D Use D
276 c |19 [useE Use D Use D Use D
2 Jse E .5 22 g A |26 g .
D | 27 |UseE 26 ga 0 1%22ga 04 6 ga 03 Comst
E | 65 [Clxke 1.7 |24 g 0.6 |UseF 24 ga 06 | mrers
|28 [H1x% 17 |2 0.7 |[1Mx20m | 06 J22 t;‘;';'"
. " - 22 ga(R) 1 22ga(R) ment
G Ils.s 1¥axh 21 (206 10 | 1% xign | 08 20ga 1.0 iom
C 1% x¥ (+ Char
H | 264 ““;x%' A ETRITI 11 18 ga 11 | ea s
| 69 [ 1wk 37 [WgaR) | 1.0 0gaiR) | 10

Intermediate Reinforcement

e e

e B ’—78*
1] e et d
1 N on [ 5

— .

Reinf. Class Angle Channel or Zee Hat Section
*
El Hx T (MIN) = Hx B x T {MIN) T HxBxD xT (MIN) =
0.43 |UseC Use B UseF
B 1.0 |UseC Yax¥:x 20 ga 0.24 |UseF
Page B Lo Clx16ga 040 |% x%x18 ga o3t |UseF
o lc%x% 057 |1x% x20ga ’ ‘
270 HYxk 0.57 .
D 27 |, L oso |1* % x 18 ga 045 |UseF
E 6.5 Clhx12 . 090 |2x1%x20 ga 0.60 |UseF
Hlx%
172 %% x% x18 0.90
Fo| 128 [H1%x% 102 [17%x% x 18 ga 0.54 l‘/ T| 9’3‘ & 053
G 15.8 W1 % x% 123 | 1Vax¥ x16ga 0.66 | 1V2x% x% x 18 ga 0.80
- e s |1 XPE l.%{ A e | L72x DXV x18ga | LO8






Intermediate Reinforcement

2.70

T - B l__f ~—B—w i
H T ET I' [T
H
on |y
b ! D |
Reinf. Class Angle Channel or Zee Hat Section
WT WT
El* HxT (MIN, HxBx T (MIN HxBxDxT h)
(MIN) ] (MIN) LF (MIN) IF
0.43 |UseC UseB UseF
B 1.0 |UseC Yax 2% 20 ga 0.24 |UseF
Clxl16 040 |% x¥%x18
Page C 1.9 xrog x% 18 ga 0.31 |UseF
C¥%x% 057 |1x% x20ga
D 27 9 x A 037 Y% 18 045 |UseF
o lcix% ogo | A ’ s
E 6.5 Clhx12 g 090 |2x1%x20 0.60 |UseF
3 H1x% . b %x20ga X se
1Vex% x% x 18 ga 0.90
F 12.8 |H 1% x! 102 |1} 18 0.54
s fox % x18 ga 1ex1%x%x20ga | 0.83
G 158 W1% x% 123 W1 Ve x% %16 ga 066 |1/2x% x%x18ga 0.80
PELEESD L. v e [1ex1lex¥x18ga | 108

Intermediate Reinforcement

Channel (Strut)
- - Reinforcement Class Per Table 2-29
H W GA
e in. ¥ in 19 AB,C W —
e in, 1% in 14 D
T in. 15 in 12 D E ~ ~
1% in. 1 % in 12 E, G ] o
2 e I 15 1n 12 H, 1L, J H
3% in, 15 in 12 KL ]
L )

Table 2-30 Framing Channel

27
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The Right Table (Pressure Class)'

2in. wg
Static Reinforcement Code for Duct Gage Number
Pos. or Neg. No
e ¢i NfOrcement
Duct Required Reinforcement Spacing Options
Dimension Wof | st | 6f 56 J 4 | 3n 21
O) ® ® 0| @ ©)
10 in. and under 26 ga. Not Required
11 =12 in 26 ga.
13 - 14 in. 24 ga. B-26 B-26 B-26 B-26 B-26 B-26 B-26
15 - 16 in. 24 ga. C-26 C-26 C-26 C-26 C-26 B-26 B-26
17 - 18 in. 22 ga. C-26 C-26 C-26 C-26 C-26 C-26 B-26
19 - 20 in. 20 ga. c22 C-24 C-26 C-26 C-26 C-26 C-26 C-26
Pag e 21-22n. 18 ga. D22 | D24 | D26 | D26 | C26 | C26 | C-26 | C26
2 18 ﬂ o 18 ga. E-22 E-24 D-26 D-26 C-26 C-26
. 25-26in. 18 ga. E-22 E-22 E-24 D-26 C-26 C-26
n 18 ga. F-20 E-20 E-22 - D-26 D-26 C-26
29-30in. 18 ga. F-20 F-20 E-22 E-24 E-26 D-26 C-20
31-36in. 16 ga. G-18 | G20 F-22 F24 E-24 E-26 D-26 D-26
37-42in. H-16 H-18 G-20 G-22 F-24 E-24 E-26 E-26
43 - 48 in. I-18 H-20 H-22 G-22 F-24 F-24 E-24
49 - 54 in. I-16G | I-18G | H-20G | H-20G | G-24 F-24 F-24
5560 in. I-18G | 120G | H-20G | G-22 G-24 F-24
H
hin—] - e
OT WITH GASKET ¢
0 ! T-25a
M ‘ Flanged —
—
i
H=1% in.
(WITH GASKET) (WITH GASKET) Hot% N, 4
WITH GASKET
Reint Con];;ﬁion T-24 T-24a T-25b S
* Flanged Flanged Flanged ¥
Class Angles 8 g g
wT wT wT -
EI* |  HxT T (Nom.) T L
Page LF LF | (Nom) LF (Nom.) | LF
B 1.0 |UseE Use D Use D Use D
276 C 1.9 |UseE Use D Use D Use D
D . -~ e o [26ga 05 | Conse
E | 65 [Clxk 1.7 |24 ga 0.6 |UseF 24 ga 0.6 | turers
F 128 [H1x% 17 [22ga 07 [1%x20ga | 06 |22ga 0.7 csf“ibh
orm
22 ga (R) 22ga (R) ment
1 1
G [ 158 |[1axlh 21 %6 1.0 [1%.x18ga | 08 20 1.0 tiona
Cllxk (+) Chap
H | 264 H1% xk 26 |18 ga 1.1 18 ga 1.1 | text S!
1 69 [1/ax% 3.7 |20ga® | L0 20ga®) | 1.0

28





Example 2 Solution

o Duct gage is 20
o Joint spacing is 5 feet (56 %4 in.)
o TDC/TDF for transverse joint

o Intermediate reinforcement (2 %2 feet)

® G class
OAngle 1% x 1% x 1/8
ONot required on the 26 in. side

Intermediate External Reinforcement

o Reinforcement Intervals do not need to
coincide

o At 4 in. positive pressure and above
reinforcements must be tied

o Must be fastened to the duct within 2 in.
from the corner (unless tied)

o Maximum fastener spacing is 12 in.

29





Reinforced on Two Sides

S301S OML NO d3JHO4NI3H 10Na 04-2 IHNDI4

UNREINFORCED SIDE

Reinforced on Two Sides

TIE

TIE ENDS OF REINFORCEMENTS AT 4" WG (1000 Pa) AND UP
(POSITIVE PRESSURE ONLY)

30





$30IS TV NO O32HO4NIIH 12Na -2 3HNDId

Reinforced on Four Sides

e
REINFORCEMENT INTEAVAL SPACING F
PER SCHEDULES FOR EACH DUCT o JOINT
CAMENSION, u‘}yf -
i
S
yﬁ"w s
& oure
g . RES RCEME
. -
<
JomT ]
v
-
. L
L s
\ P
AN <
&
&
_.i’sd?’"
9@«5 * -
b I
- -
END TIES ARE ke
- REQUIRED AT 4" W.G. (1000 Pa) AND P L

(O INTERMEDIATE AND JOINT REINFORCEMENTS)

A
s
END TIES ARE
( T —— REQUIRED AT 4" W.G. (1000 Pa) AND UP
{ ,_,/'"/ ' (ON INTERMEDIATE AND JOINT REINFORCEMENTS)
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INIWHOVLLY LINIJWIDHOLNITH Z1-Z IHNDI

X=12* (305 mm) MAXIMUM FASTENER (TACK WELD*, SPOTWELD, BOLT, SCREW, OR RIVET) SPACING.

'WHEN END TIES ARE USED THE 2* {51 s INTERVAL MAY BE OMITTED. ALONG
ALTERNATE
SIDES OF THE

WHEN REINFORCEMEN

E MEMBER
ON ADUACENT SIDES AT 4 .

STATIC AND OVER, TIE THE ENDS
WITH 516" {8 men) BOLTS OR RIVETS.
O ADEGUATE WELEES

WIEN WELDING USE TWO

FARALLEL WELDS

ALTERNATIVE CORNER TIE

* x '_x x
: t t -
- ’

ouCT .

o

: b s : ANGLE TIE
el eGa
TIE REQUIRED OUTSIDE " @25] 250 .75 mem)
OF DUCT ON TWO-SIDE REINF. MINUM

AT 4% WG {1000 Pa) AND OVER
POSITIVE PRESSURE ONLY)

NEGATIVE PRESSURE Of TWO-SIDE REINF,
OFTION
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Tie Rods

o Steel Rod
® Threaded (all thread) or partial
® Plain

o Conduit
® RC
® EMT (most common type)

o Steel Pipe

o Steel Strap (positive pressure only)
® 1in.x 1/8in.

o Angles (rare)

Tie Rod Attachment

o Figure 2-5
o Page 2.82

FIGURE 2-5 TIE ROD ATTACHMENTS

33





Tie Rod Attachment

BOLT OR MACHINE _
SCREW o Figure 2-5

o Page 2.82

TUBING OR CONDUIT
WITH THREADED INSERTS

(B)
PIPE, TUBING OR CONDUIT WITHOUT THREADED INSERTS MAY BE BRAZED OR WELDED TO THE DUCT WALL.

Tie Rod Attachment

o Figure 2-6
o Page 2.83

FIGURE 2-6 TIE ROD ATTACHMENTS

34





Tie Rod Attachment

o Figure 2-6
o Page 2.83

D D D =1in. (25 mm) MAX.

[ J TIE INTO EACH DUCT SECTION
END ON JOINTS T-21, T-24, AND

D T-25 UNLESS ANGLE OR ZEE
BACKUP IS USED

ALL JOINTS MUST
QUALIFY AS

35





Mid-Panel Tie Rods

o Do not use in underground/slab apps
o Do not use if air velocity > 2500 fpm
o Do not use where grease or condensation can
collect
® Unless no penetration is made
® Or penetration is sealed water tight
o 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 3

o Pressure class is positive 4 in. w.g.
o Dimensions are 36 in. x 24 in.

o 5 ft. joint spacing

o Transverse joint TDC/TDF

o Use tie rod(s) where possible
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The Right Table (Pressure Class

Page
2.22

4 in wg
Static Reinforcement Code for Duct Gage Number
Pos.or Neg. No
Duct Required Reinforcement Spacing Options

Dimension wh | i | en [ s | 4an [ 3n [ 2% [ 2n
0] @ O|O|® 00|00 |0
&in. and under 24 ga. ) B-16 B-26 B-26 B-26 B-16 B-26
9—101n, 22 ga, Not Required B-24 B-26 B-2& B-16 B-26 B-26
1 -12in, 22 ga. B-24 C-4 C-26 C-26 C-26 B-16 B-26
13- 14 in. 20 ga, ~-22 c-22 C-24 C-26 C-26 C-26 C-26
15 = 16 in. 20 ga. D22 | D22 | C24 | C-26 C-26 | C-26 | C-26
17— 18 in. 18 ga, D-22 D-22 D-24 26 C-26 C-26 C-26
19— 20 in. 18 gu, E-20 E-22 E-24 D-24 D-26 C-26 C-26
21=22in. 18 ga. E-20 E-20 E-24 E-24 D-26 | D-26 | C-26
23- M in. 18 ga, F-20 F-20 E-21 E-24 E-26 D-26 D-26
25-26in. 16 gn, G-18 G-18 E-20 F-22 E-24 E-26 E-26 D-26
27- 28 in. 16 ga, H-18G | G-18 G-20 F-22 F-24 E-26 E-26 D-26
16 gn, H-18G | H-18G | G-18 G-22 F-24 E-26 E-26 E-26
J-1601 | 1-16G | H-18G | H-20 | G-22 F-24 F-26 E-26
LI6H | I-16G | I-18G | H-200G | G-22 G-24 F-26
4% 4R in ad | Do Taoos Teoac | oooa

Page
2.22

4 in wg
Static Reinforcement Code for Duct Gage Number
Pos.or Neg. No
Duct Required Reinforcement Spacing Options
Dimension W | st 6 ft 5 it 4ft T EXTH BN
0] @ O|O|® 00|00 |0
&in. and under 24 ga. ) B-16 B-26 B-26 B-26 B-16 B-26
9—101n, 22 ga, Not Required B-24 B-26 B-2& B-16 B-26 B-26
1 -12in, 22 ga. RB-24 C-4 C-26 C-26 C-26 B-16 B-26
13- 14 in. 20 ga, ~-22 c-22 C-24 C-26 C-26 C-26 C-26
15 = 16 in. 20 ga. D22 | D22 | C24 | C-26 C-26 | C-26 | C-26
17— 18 in. 18 ga, D-22 D-22 D-24 26 C-26 C-26 C-26
19— 20 in. 18 gu, E-20 E-22 E-24 D-24 D-26 C-26 C-26
21=22in. 18 ga. E-20 E-20 E-24 E-24 D-26 | D-26 | C-26
23- M in. 18 ga, F-20 F-20 E-21 E-24 E-26 D-26 D-26
25-26in. 16 gn, G-18 G-18 E-20 F-22 E-24 E-26 E-26 D-26
27- 28 in. 16 ga, H-18G | G-18 G-20 F-22 F-24 E-26 E-26 D-26
16 gn, H-18G | H-18G | G-18 G-22 F-24 E-26 E-26 E-26
J-1601 | 1-16G | H-18G | H-20 | G-22 F-24 F-26 E-26
LI6H | I-16G | I-18G | H-200G | G-22 G-24 F-26
[BTTTR I ETEN NSTTEN FTECTEN RTEFTEN T
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Joint Reinforcement

H
ol
RIVET OR ( )T % _—| }-._ Wit AoeT ¢
" } T-25a
IS T Flanged ~—
i
H=1% in.
GASKET | wITH GASKET) (WITH GASKET) Tyt
WITH GASKET
Reinf Co;‘ﬁ‘in“ T-24 T-24a T-25b S|
Class Angles Flanged Flanged Flanged F
WT WT WT WT
El* | HxT T (Nom) nxt T
Pa e LF LF | (Nom) LF (Nom.) | LF
g B 1.0 |UseE Use D Use D Use D
2.76 C | 19 |UseE Use D Use D Use D
D | 27 |UseE 26 ga 0.5 |1x22¢ga 04 |26ga 0.5 Consu
E | 65 |[Clx)k 1.7 |24 ga 0.6 [UseF 24 ga 0.6 | turers
F | 128 |H1x% 17 |22 ¢a 07 [1£x20g | 06 |22ga 0.7 csfmbh
orm
, 22 ga (R) 1 22 ga (R) ment
G | 158 |1Mx% 2.1 0G 1.0 [14x18ga | 08 30 a 1.0 tiona
Cl1¥x% (+) Chag
H | 264 H 1% x% 26 (18 ga 1.1 18 ga 1.1 | text S
I 69 | 1Y% xl 37 [20ga(R) 1.0 20 ga (R) 1.0
H
i H=1% -
m in 4—| }—7 WITH GASKET
}) } T-25a ¢
H H
N * Flanged —
?
M
H=1% in.
(WITH GASKET) (WITH GASKET) i
WITH GASKET
T-22
Reinf. Companion T-24 T-24a T-25b 8l
Class Angles Flanged Flanged Flanged F
WT WT WT WT
E1* HxT T (Nom.) ‘;"T ‘;XT
Page LF LF | (Nom.) LF (Nom.) | LF
g B 1.0 |UseE Use D Use D Use D
2.76 C | 19 |UseE Use D Use D Use D
D | 27 |UseE 26 ga 05 |1x22ga 04 |26ga 0.5 Const
E | 65 [Clxk 1.7 (24 ga 0.6 |UseF 24 ga 0.6 | turers
F | 128 |H1x% 17 |22 ga 0.7 [1%20ga | 06 [22ga 07 “Stlﬂ"h
orm
P 22 ga (R) 1, 22 ga (R) ment
G [ 158 [1Vix% 21 |58 1.0 [14x18ga | 08 208 Lo | e
C1kx%h (+ Char
H 264 |5 xye( ) 26 18 ga 1.1 18 ga L1 | text S
1| 69 [1axVa 37 [20ga® | 1.0 20ga® | 1.0
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Joint Reinforcement

-
b
RIVET OR ( )T % _—| }-._ Wit AoeT ¢
" } T-25a
IS T Flanged ~—
R
H=1% in.
GASKET | wITH GASKET) (WITH GASKET) Tyt
WITH GASKET
Reinf Co;‘ﬁ‘in“ T-24 T-24a T-25b S|
Class Angles Flanged Flanged Flanged F
WT WT WT WT
El* | HxT T (Nom) (‘;;‘mT) (‘;O’EnT)
Page LF LF . LF . LF
g B 1.0 |UseE Use D Use D Use D
2.76 C | 19 |UseE Use D Use D Use D
D | 27 |UseE 26 ga 0.5 |1x22¢ga 04 |26ga 0.5 Consu
E | 65 |[Clxk 1.7 |24 ga 0.6 [UseF 24 oa 0.6 | turers
F 128 [H1x% 17 |22 ¢a 07 [1£x20g | 06 f22¢a 0.7 csfmbh
orm
, 22 ga (R) 1 22 ga (R) ment
G | 158 |1Mx% 2.1 0G 1.0 [14x18ga | 08 20 ga 1.0 tiona
Cl1¥x% (+) Chag
H | 264 H 1% x% 26 (18 ga 1.1 18 ga 1.1 | text S
I 69 | 1Y% xl 37 [20ga(R) 1.0 20 ga (R) 1.0

Mid Panel Tie Rod Schedule

—
RS 16 ga 18 ga 20 ga 22ga 24ga 26 ga
] 3R To9(1)  To841)  To60(1)
*’i: 2% it To96(1)  To841)  To 60(1)
2t To 96(1) To 84(1) To 60(1)
3f To96(1)* To84(1)* To72AD* To60(1)  To 48(1)
85.962) 73842  61-722)
Hin 2kin To96()* To84()* ToT2D*  To60(1)  Tod8(1)
wg 85.96(2)  T3-84(2)  61-722)
2 ft To96(1)*  To84(l)*  To 72(1) To 72(1) To 48(1)
85-96(2) 73-96(2)
3R To84()* To60(1)* Tod8()* Tod2(l)  To36(1)
To962)  61-84(2) 49722  43-54(2)
£2in. 2% ft To 84(1)* To 72(1)* To 60(1)* To 54(1) To 42(1)
wg 8596(2)  73-96(2)  61-842)  35-60(2)
2 To96()*  To72(1)* To60(l)  To60(l)  Tod(I)
P a_g e 7.96Q)  61-962)  61-72(2)
3ft To72(1)* To34(1)*  To 48(1) To 42(1) To 30(1)
2 . l O O 73842 55T 49-54(2)
Bin 2% ft To72l*  To60(l)* ToS¥l*  Tod2(l)  To36(1)
wg To96(2)  61-84(2) 55722 43-542)
2 ft Tosd(l)*  ToT2l)* To6)l* ToS4()  Tod(I)
8596(2)  T3-962)  61-84(2)  55-722)
3ft To842) To6O(1)* ToS4(1)*  To48(1) To 36(1) To 30(1)
6172(2)  55-60(2)
Hin 2% ft To72(1*  To 60(1)* Tod&1)  To36(1)
wEg 73-96(2) 61-72(2)
2ft To84()* To60()* To60()  Tod&l)  TodX(l)
8596(2)  61-96(2)  61.72(2)  49-60(2)
IR To722) ToskD* Tod2(1)  To36() N/A NA
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Tie Rod Load

Static Pressure Class, in. wg Static Pressure Class, in. wg
W RS %" v 2" 3" 6" 10" | W RS %" 1" 2" 3" 4" " 10"
36 25 49 99 148 19§ 296 494 36 47 94 187 281 374 562 936
30 21 41 82 124 165 247 412 30 39 78 156 234 312 468 780
] s s 2134|836 73146 218 291 437 728
24 17 33 66 99 132 198 329|724 31 62 125 187 250 374 624
22 15 30 60 91 121 181 302 2 29 57 114 172 229 343 572
20 14 27 55 8 110 165 274 20 26 52 104 156 208 312 520
36 27 55 109 164 218 328 546 36 SI 101 203 304 406 608 1014
30 23 46 91 136 182 273 455 30 43 85 169 254 338 507 845
e 28020 4385127 170 255 45|28 39 79 15§ e P” -0
24 18 36 73 109 146 218 364 24 34 68 135 age
22 17 33 67 100 134 200 334 2 31 62 124 2.106 20
20 15 30 61 91 121 182 303 20 28 56 113 563
Table
2-46

Mid Panel Tie Rod Size

o EMT conduit positive pressure
o % in. 900 Ibs

o %in. 1,340 Ibs

o 1in. 1,980 Ibs

o HVAC DCS p2.80 S1.19.4
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(
NS

The Right Table (Pressure Class

4 in wg
Static Heinforcement Code for Duct Gage Number
Pos.or Neg. | No
Duct Required Reinforcement Spacing Options

Dimension wh | i | en s | oan [ 3n [2kal 2n
0] @ OO0 00|00 |0
&in. and under 24 ga. ) B-16 B-26 B-26 B-26 B-16 B-26
9—101n, 22 ga, Not Required B-24 B-26 B-2& B-26 B-26 B-26
1 -12in, 22 ga. B-24 C-24 C-26 C-26 C-26 B-16 B-26
13- 14 in. 20 ga, C-22 C-22 C-24 C-26 C-26 C-26 C-26
15 = 16 in. 20 ga. D-22 | D22 | C-24 | C26 | C-26 | C-26 | C-26
Pag e 17— 18 in. 18 ga, D-22 D-22 D-24 D-26 C-26 C-26 C-26
2 22 19— 20 in. 18 gu, E-20 E-22 E-24 D-24 D-26 C-26 C-26
" 21 E in. 18 ga. E-20 E-20 E-24 E-24 D-26 | D-26 | C-26
23 - M in 18 ga, F-20 F-20 E-22 E-24 E-26 D-26 D-26
25-26in. 16 gn, G-18 G-1% E-20 F-22 E-24 E-26 E-26 D-26
27-281in 16 ga, H-18G | G-18 G-20 F-22 F-24 E-26 E-26 D-26
29 - 30 in. 16 gn, H-18G | H-18G | G-18 G-22 F-24 E-26 E-26 E-26
31 =36 in. J-1601 | 1-16G | H-18G | H-20 | G-22 F-24 F-26 E-26
37-42in I-I6H | 1-16G | 118G | H-20G | G-22 G-24 F-26
4% 4R in ed | Do Teoos Tuoas | oooa

Page
2.76

H
v
= 1% in.
r)T o —f | WiTh GASKET c
5 b T-25a
Flanged [——
S/B E
=1% in.
(WITH GASKET) (WITH GASKET) H=T% in +
WITH GASKET
T-22
Reint Companion T-24 T-24a T-25b S|
Class Angles Flanged Flanged Flanged F
WT WT | gxt WT T HxT | WT
E1* HxT T )
LF ®om) ITF ] (Nom) LF (Nom) | LF
B 1.0 |UseE Use D Use D Use D
[ 1.9 |UseE Use D Use D | Use D
D | 27 |UseE 26 ga 0.5 |1x22ga 0.4 )26 ga 0.5 Consu
E |65 [Cixk 1.7 (24 ga 0.6 |UseF 24 ga 06 | turers
F | 128 [H1x% 17 |2ga 0.7 |1%x20ga | 06 [22ga 07 C;ﬂ
1 22ga (R) 1 2ga(R) ment
G | 158 |Vax% 21 0G 1.0 [1%x18ga | 08 20 ga 1.0 tiona
C1b <% (b Chay
H |264 H 1% x % 26 |18ga 1.1 18 ga L1 | text S
1 69 |12x% 3.7 [20ga(R) 1.0 20 ga (R) 1.0
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Example 3 Solution

o Duct gage is 22
o Joint spacing is 5 feet (56 %4 in.)
o TDC/TDF for transverse joint

o Intermediate reinforcement (2 %2 feet)

®1 MPT
O % in. EMT Conduit

® Not required on the 24 in. side
o Could use 20 gage and JTR also

Mid Panel Tie Rods

o Negative pressure

uses special tables —

o Concern is buckling

o Table 2-38 in HVAC

DCS for EMT e —
o P 2091

SR s e s i st s
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Mid Panel Tie Rods Neg. Pressu e

Compression Stress Allowed (PSI)

9000 8000 7000 6000 5200 7400 4200 3700

Iy Lirg= 130 140 150 160 170 180 190 200
Dia. Type
A in.I EMT 0.235 LEN. 30 in. 32in.  341in 36in. 40, 42in. 44 m.  46in.
T LBS. 792 704 616 528 458 414 370 325
Y in. EMT 0.309 LEN. 40im. 42in. 46in.  48in 52in.  54in. 58 in. 62 in.
LBS. 1206 1072 938 804 697 630 563 496
I in. EMT 0.371 LEN. 48 in. 52 in.  54in 58 in. 62in.  66in. 70 in. 74 in.
LBS. 1782 1584 1386 1188 1030 930 831 732
14 in. EMT 0.511 LEN. 66 in. 72in.  76in. 82 in. 86in. 92in. 96 in. 102 in.
LBS. 2655 2360 2065 1770 1534 1386 1239 1091
Iin.  EMT  0.592 LEN. | 76in. 82in. 88in.  94in. 100in. 106in. [12in. 118 in.
LBS. 3078 2736 2394 2052 1778 1607 1436 1265
2in. EMT  0.754  LEN. 106in. 1121in. 120in. 128 in. 136in. 142in. 1350 in.

LBS. 3480 3045 2610 2262 2044 1827 1609

Page Table 2-38 Internal EMT Conduit Size (-) Pressure

2.91

Tie Rod Loads

o Table 2-46 p. 2.100 is for mid panel tie
rods (100% load)

o Table 2-34 p. 2.84 is for tie rods used to
back up joints or external reinforcement
(75% Load)

o 1in. w.g. = 5.2 Ibf/ft2
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Tie Rod Loads

o Given information:

® 48" wide, RS = 28" (TDC/TDF) @ 4 in. w.g.
o Area = 48" x 28" = 1344 in?
o Convert to ft? 1344/144 = 9.33 ft?
o 4in. w.g. x 5.2 Ibs/ft?/in. w.g. x 9.33 ft?
o 194 Ibf

o If backing up a joint or external
reinforcement 194 Ibf x .75 = 146 Ibf

An Easier Way?

o Newest addition are the TDC/TDF tables

o Tables based on
® Pressure class
® Joint length
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Example 3 (revisited)

o 4in. w.g.

o TDC/TDF

o 5 ft. joint spacing
o0 36in. x 24 in.

oy

5 ft Joints 5 i Joints w/2 ¥ 1t Heinf, Spacing
Joints/Reinf. Int. Heinf.
_— Al .
% af Joint | Tie Rod ggfi’zk
Dimension LEn Seint einf

Pag e b6 NR N/R
|| 2 50 126 N/R N/R
. 26 N/R N/R

1314 in. 24 N/R N/R 26 £

1516 in. 24 N/R N/R 26 .

1718 in. 24 N/R N/R s {

1920 in. 24 N/R N/R 26 C

21-22 in. 24 N/R N/R 26 B

23-24 in. 22 N/R N/R 26 o

= Z2 R NI 4

2728 in. 22 N/R N/R 24 E

29 — 30 in. 20 N/R N/R 24 B

31-36in. 20 JTR (2)E 22

37-42in. —

] 18 JTR (QH 20 H

43 - 48 in. e B
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4in. wg % 1t Joints 5 ft Joints w/2 % ft Reinf. Spacing
Statie JOInts keIt Tot. Reint,
Pos. or Neg. . ) Al
Bl Foint Toint Mi Joint Alt. Alt
. 3 oind “ in oin R . .
uet - Reint | Reing ga Reinf, | Joint [TieRod | poiyp
Dimension Reinf.
[ § Page |» IR R
2 50 6 N/R Use 5 ft Joints
13-14 in. NR 26 N/R N/R MPT C
1516 in. MR 26 N/R N/R MPT C
17 =18 in. NAR 26 N/R N/R MPT C
19-20 in. MNIR 26 N/R N/R MPT C
21—-22 in. N/R 26 N/R N/R MPT D
_______
2324 in. N/R EI 26 N/R N/R MPT D
- . MR NI NI T ——
2728 in. N/R 24 N/R N/R MPT E
29_ 30 in- ’\’:‘ E'{ LT | BT R N7as] 2 ADT I
31-36in. 20 22 N/R N/R MPT F
i
37-42in.
n 20 NR NR MPT G
43 48i is JTR 2 H 20 JTR (2)E MPT H
—Asim. 18 NR NR MPT H

gx_
5 ft Joints

ALt Joints/Reinf. Int. Reinf.

Min Joint L
ga | Reinf. f{i::; Min | Joint Jl:::l Tie Rod | Mt
Dimension ga Reinf. Reint. Reinf.
K Page s NR NR
|| 250 26 N/R N/R Use 5 ft Joints

26 N/R N/R

13- 14 in. 24 N/R N/R 26 N/R N/R MPT C

1516 in. 24 N/R N/R 26 N/R N/R MPT C

17-18 in. 24 N/R N/R 26 N/R N/R MPT C

1920 in. 24 N/R N/R 26 N/R N/R MPT C

21-22 in. 24 N/R N/R 26 N/R N/R MPT D

2324 in. 22 N/R N/R I 26 N/R N/R MPT D

= 22 NI I Tae 24 N/R N/R MPT E

2728 in. 22 N/R N/R 24 N/R N/R MPT E

29 30 in. 20 N/R N/R EY T T ke i

31 -36in. 20 JTR @E 22 N/R N/R MPT F
n 18 JTR () H

3742 in. 20 NR NR MPT G

] 18 JTR (2)H 20 JTR (QE MPT H

4348 in. 18 NR NR MPT H

46





Example 3 (revisited) Solution

o Option 1

@ 20 gage

® JTR on 36 in. side

® No additional reinforcement on 24 in. side
o Option 2

® 22 gage

® MPT for 36 in. side

® No additional reinforcement on 24 in. side

Example 3 (revisited) Solution

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

o Option 4
® 22 gage
® F class reinforcement at the mid-panel for 36 in. side
® No additional reinforcement on 24 in. side
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Duct over 120 inches

o Figure 2-13 in HVAC
DCS

o Use standard tables
for sizes <120 in.

o P 2117

TIE RODS LOCATED AT EQUAL
SUBDIVISIONS OF W BUT
NOT OVER 60" (1524 mm)

DUCT REINFORCEMENT

JOINT TYPE
1S OPTIONAL
AMONG
T-8A,T-16,
T-21A, T-22,
T-24, T-25A
AND T-25B.
SLIP-ON FLANGE (CONSULT MANUFACTURERS FOR
RATINGS)
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Duct over 120 inches

Duct Pressure Class

@ (Pa) Y2 in. I in. 2 in. 3in. 4in. 6 in. 10 in.
we (125 Pa) | (250 Pa) | (500 Pa) | (750 Pa) | (1000 Pa) | (1500 Pa) | (2500 Pa)
Panel Ga ( ) 18 18 18 18 18 18 16
anel La mmy 1y 31 mm) | (1,31 mm) | (131 mm) | (1.31 mm) | (1.31 mm) | (1.31 mm) | (1.61 mm)
Reinf. Size It It It It It Kt Lt
Reinf. Spacing 2% 2% 2% 2% 2% 2 2
ft (m) 0.75m) | (0.75m) | (0.75m) | (0.75m) | (0.75m) | (0.60 m) | (0.60 m)
Max. Tie Rod 5 5 5 5 5 5 4
Spacing ft (m) (1.50 m) (1.50 m) (1.50 m) (1.50 m) (1.50 m) (1.50 m) (1.20 m)

Table 2-49 Duct Over 120 in. (3000 mm) Duct Construction

Page
2.117

Example 4

o Duct is 140 x 70 inches at negative 2 in.

w.g.
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Duct over 120 inches

Duct Pressure Class

wg (Pa) Y2 in. 1 in. 2 in. 3in. 4 in. 6 in. 10 in.
8 (125 Pa) | (250 Pa) | (500 Pa) | (750 Pay | (1000 Pa) | (1500 Pa) | (2500 Pa)
Panel G: 18 18 18 18 18 18 16
anel Ga (mm) | 31y | (131 mm) [ (131 mm) | (1,31 mm) | (1.31 mm) | (1.31 mm) | (1.61 mm)
Reinf. Size It It It It It Kt Lt
Reinf. Spacing 2k 2% 2% 2% 2 2 2
ft (m) 0.75m) | 0.75m) | (0.75m) | (0.75m) | (0.75m) | (0.60 m) | (0.60 m)
Max. Tie Rod 5 5 5 5 5 5 4
Spacing ft (m) (1.50 m) (1.50 m) (1.50 m) (1.50 m) (1.50 m) (1.50 m) (1.20 m)

Table 2-49 Duct Over 120 in. (3000 mm) Duct Construction

Page
2.117

Duct over 120 inches

o You need 2 tie rods across the width at
every joint and at every reinforcement.

0 140/60 = 2.33 (round down) to 2

o Need 3 at widths beyond 180"

o 140/(2+1) = 140/3 = 46 5/8” spacing

o The joint length will be 5 ft. (56 inches
using TDC/TDF) and the reinforcement
spacing will be 2 % ft (28 inches using
TDC/TDF).
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Duct over 120 inches

o Determine the tie rod load:

o Tip- You can figure the load on a duct of
half of the width using Table 2-46 and
then double the load.

o0 140/2 = 70 inches
o RS =28 inches

Duct over 120 inches

Static Pressure Class, in. wg
w o Rrs %1 2] 3 o4 e 10
36 47 94 187 281 374 562 936
30 39 78 156 234 312 468 780
28] 36 73 |146] 218 291 437 728
24 31 62 125 187 250 374 624
22 29 57 114 172 229 343 3572
20 26 52 104 156 208 312 520

Page
2.106
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Duct over 120 inches

o The load is 146 Ibs (load for 70 inches) x
2 =292 Ibs for 140 inches

o The load per tie rod is 292 Ibs/2 = 146 Ibs
® (75% - Rule)

What size does the tie rod need to be?

o If we use EMT conduit check Table 2-38

What size reinforcement is a class |

o Check Tables 2-29 or 2-30

Mid Panel Tie Rods Neg. Pressure

Compression Stress Allowed (PSI)

9000 8000 7000 6000 5200 7400 4200 3700

rg Lirg= 130 140 150 160 170 180 190 200
Dia. Tyvpe
% in. EMT  0.235 LEN. | 30in. 32in. 34in.  36in.  40in. 42in. 44 in. |46in.
LBS. 792 704 616 528 458 414 370 325
Y% in. EMT 0.309 LEN. 40im.  42in. 46in. 48in.  52m.  54in. 58 iin. |62in.
LBS. 1206 1072 938 804 697 630 563 496
I in. EMT 0.371 LEN. 48 in. 52in.  541n 58 in. 62in.  66in. |70 in. 74 in.
LBS. 1782 1584 1386 1188 1030 930 831 732
14 in. EMT 0.511 LEN. 66 in. 72in.  761n. 82 in. §6in. 92in. 9 m. 102 in.
LBS. 2655 2360 2065 1770 1534 1386 1239 1091
14 in. EMT 0.592 LEN. 76 in. 82 in. 88in. 94in. 100in. 106 in. 112m. 118 mn.
LBS. 3078 2736 2394 2052 1778 1607 1436 1265
2in. EMT 0.754 LEN. 106in. 1121in. 120in. 128 in. 136 in. 142 in. 150 in.

LBS. 3480 3045 2610 2262 2044 1827 1609

Page Table 2-38 Internal EMT Conduit Size (-) Pressure

291
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Example 4 mid-panel reinforcement

Page
2.70

——fp=—T

g

1
—r—+

H

e

r-—IH-

T

' or [
=
I
Reinf. Class Angle Channel or Zee Hat Section
WT WT WT
E1* H > T (MIN) H>B T (MIN) HxB xDxT(MIN)
LF LF LF
A 043 |UseC Use B Use F
1% %% 1.78 1/2x17ex% %18 ga 1.08
H 26.4 1V x¥% xh 1.31
2 %% 165 | 2T 2% 1 %% %20 ga 0.90
I €9 C2x%e 244 |2x1%kx12ga 1.60 2% | Y% 16 |44
2x X x b .
2% <t 210 [3x1%x16ga 1.05 exihem
H2 x%e 244 -
o |2x1x%x12¢a 245
J 80 C2x¥ 320 |2x1hxh 1.85 _
20 x2x¥x18 ga 1.53
2V %V (+) 2.10

Duct over 120 inches

o Check the short side using the tables for

duct less than 120 inches.

o In this case since we are using TDC/TDF

o Table 2-17 on page 2.46

we can use those specific tables.
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Duct over 120 inches

2in.wg 5 ft Joints 5 ft Joints w/2 Y2 ft Reinf. Spacing I
Static Joints/Reint. Tnt. Reinf.
Pos. or Neg. . . Alt.
Min Joint Toint - ol Alt. Al
Duct ga Reinl. | p it } ;n Rg:z: Joint | Tie Rod R.cilt{l'
Dimension & ’ Reinf. :
10 in. and under 26 N/R N/R
4954 20 IJTR (2)E 22 N/R N/R MPT F
oo 18 NR NIA
55— 60 1n. 20 JTR (2) H 22 JTR (2) C MPT G
61 —72in. 18 JTR (2)H 20 JITR 2)E MPT H
Page

Example 4 mid-panel reinforcement

Isage ——fj—— — ° "'Hﬂﬁi
T L.

H * T f
H H
; or [ {
f—— H—=] o
Reinf. Class Angle Channel or Zee Hat Section
WT WT WT
El* | HxT(MIN) H xB x T (MIN) H B x D> T (MIN)
LF LF LF
A 043 |UseC Use B Use F
1Y x%e 1.78 1Vax1/ex¥%x18ga | 108
ol 1, 3 1,
S Bl Y 165 ||V L3 1 %% %20 ga 0.90
. 6 C2x%e 244 |2x1%kx12ga 160 | %% 16 L4
Z2X]1X X a .
2% <t 210 [3x1%x16ga 1.05 S
w3
H 2% 244 2% 1 %% %12 g 2.45
J 80 |C2x¥ 320 [2x1%xh 1.85 2% %% x 18 |53
Z X2 X X 3 .
2% %% () 2.10 2 e






Example 4 solution

o The duct will be 18 gage

o The joints will be TDC/TDF

o The joint length is 56 inches

o 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.

o The mid-panel reinforcement for the 140 inch
side will be 2 Y2 x 2 %2 x 1/8 and will be tied
using 1 x 1 x 12 gage

Example 4 solution

o The 70 inch side will be reinforced using
only external reinforcement

o The reinforcement will be 2 x 2 x 1/8 and
installed on both sides of each joint

o This reinforcement will not be tied
o No mid-panel reinforcement is required
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TIE RODS LOCATED AT EQUAL
SUBDIVISIONS OF W BUT
NOT OVER 60" (1524 mm)

DUCT REINFORCEMENT

Page
2.117

AND T-25B.

SLIP-ON FLANGE (CONSULT MANUFACTURERS FOR
RATINGS)

Example 5 Round Duct

o Positive 10 in. w.g.

o 24 in. diameter

o Long seam or spiral

o Table 3-5in HVAC DCS

® Applies to positive pressure up through 10 in.

w.g.
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Table 3-5 Page 3.8
Unreinforced Round Duct to Positive 10 in. w.g.

Diameter, in. Longitudinal Seam Spiral Seam

4 28 28

6 28 28

8 28 28

10 28 28

12 28 28

14 28 28

16 26 26

18 26 26

20 24 26

22 24 26

24 24 26

30 22 24

36 22 24

42 22 24

Table 3-5 Page 3.8 2

Unreinforced Round Duct to Positive 10 in. w.g.
Diameter, in. Longitudinal Seam Spiral Seam

4 28 28

6 28 28

8 28 28

10 28 28

12 28 28

14 28 28

16 26 26

18 26 26

20 24 26

22 24 26

24 24 I 26 |I

30 22 24

36 22 24

42 22 24






Example 6 Round Duct

o Negative 10 in. w.g.

o 24 in. diameter

o Long seam Spiral
o Table 3-9 in HVAC DCS for long seam

o Table 3-13 in HVAC DCS for spiral

Stiffener Spacin

Neg. Pressure
10 in. wg Unstiff. 20 fit 12 fit 10 fit 51t
Diameter,in. |GA | R |CA R |CA R IGATR I GATI R oA ™M™
4 8 | NR | 28 | A | 28 | A | 28 | A | 28 | A | 28 | A
i i A |28 | A | 26| A |22 | A | 28] A
- Longitudinal Seam — T2 T ax T 2~ T = T~ = &
] Page 3.16 A |24 | A |26 | A |28 | A |28 | A
B 12 22 [NR |22 | A | 24 | A | 24 | A | 26 | A | 28 | A
14 20 | NR |22 | A |24 | A | 24 | A |26 | A |26 ]| A
16 18 | NR | 20 | A | 22 | A | 24 | A | 24 | A |26 | A
18 18 |NR |20 | A | 22 | A | 22 | A | 24 | A |24 | &
20 8 | NR | 20 | A | 22 | A | 22| A | 24 | A |24 | &
2 16 | NR | 18 | A | 20 | A | 22 | A | 24 | A | 24 | A
A A A A A
36 NA|NR |16 | C |18 | B |18 B |20 | A |22] A
2 NA|NR |16 | C |18 | B |18|B |20 B |2]|B
48 NA|NR |NA| E |16 | C |18|]cC |18 | B |20 B
54 NA|NR |[NA| E |16 | D |16 ]| cC |18 | cC |18 B
60 NA|NR |[NA| F |16 | E |16 | E |18 | C |18 ] C
66 NA|NR |[NA| G |NA| E |16 | E |18 | D | 18] C
7 NA|NR |[NA| G |NA| F |16 | E |18 | E | 18 | D
TR N/A NR N/A (g} N/A (8} N/A F 14 F 1R F
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Neg. Pressure Stiffener Spacing ;)
10 in. wg Unstiff. 20 ft 121t 10 ft 61t 51t
Diameter,in. | GA | R |GA | R |GA | R |GA | R |GA | R |GA | R
Spiral S NR | 28 | A | 28 | A | 28 | A | 28 | A | 28 | A

piral seam NR | 28 | A | 28 | A | 28 | A | 28 | A | 28 | A

P 3.24 NR | 26 | A | 28 | A | 28 | A | 28 | A | 28 | A
10 26 | NR | 26 | A | 28 | A | 28 | A | 28 | A | 28 | A
12 24 | NR | 24 | A | 26 | A | 28 | A | 28 | A | 28 | A
14 22 |NR | 24 | A | 26 | A | 26 | A | 28 | A | 28 | A
16 22 |NR | 24 | A | 24 | A | 26 | A | 28 | A | 28 | A
18 20 |NR | 22 | A | 24 | A | 24 | A | 26 | A | 28 | A
20 I8 | NR | 22 | A | 24 | & | 24 | A |26 | A | 26 | A

A A A A A
20 T R N R N T S R
36 NA  NA| 18 | C |20 | B | 2 | B |2 | A | 24| A
0 NA  NA| 18 | C |20 | B |2 | B |2 | B | 2|8
43 NA | NA| 18 | E |8 C |2 | C |2 8B 2|8
54 NA | NA| 18 | E |18 D |18 | cC |20]|cC |28
60 NA | NA| 16 | F |18 E |18 | E |20 cC|2]|c
66 NA  NA| 16 | G |18 E |18 | E |20 D] 2]|cC
72 NA | NA| 16| G |18 | F |18 | E |20 E | 2]|0D
78 NA | NA| 16 | G |16 G |18 | F |18 E| 2| E

Round Reinforcement

o Tables in the HVAC
DCS
® 3-2 Reinforcement

® 3-3 Attachment
Schedule

® 3-4 Rings Used as
Companion Flanges

® P36

P S ————— 9






Round Reinforcement

Reinforcement Size Duct Dia. in. Number of
Class WxHxT Attachments

A 1% 1%V 6 and under 4

B I Va1 Vax¥e 12 and under 6

C 1Yo x 1 ¥ x¥s 18 and under . 8

D 1 Vo 1% Vi 30 and under 12

E | 2% 2 % ¥s 54 and under . 16

I 2% 2%V 78 and under 20

G 3%3 %t 96 and under 24

Table 3-2 Angle Ring Size

NOTES:

Table 3-3 Ring Attachment Schedule

a. Rings may be attached to the duct wall using screws, rivets, or tack welds.

Page 3.6

Round Reinforcement

b. Companion Flanges used for reinforcement shall be:

Duct Dia. in. Flange Selection
up to 9 1 x 1 x7s*
1012 I Va1 VaxVe*
13-25 172 x 1% x%e
26 — 48 2x2xYe
49 — 60 2V x 2% x%s
61 — 96 Ix3Ix'a

Table 3-4 Companion Flange Joints
Used As Reinforcement

Page 3.6
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Oval Duct

o Approved for positive pressure only

® Can be used for negative pressure with
special designs

o Table 3-15 for gage

o Reinforce like rectangular

® Based on the flat span
OFlat span = major — minor

@ Based on reinforcement spacing

® Use at least one tie rod (Figure 3-7 p 3.32)

Oval Duct
l\'ll;:il&r\gilg]tfln(sif)n Longletau[ﬂmal Spiral Seam Fitting Gage
To 24 20 24 20
30 20 22 20
36 20 22 20
42 18 22 18
48 18 22 18
54 18 20 18
60 18 20 18
06 16 20 16
71 and up 16 18 16
Table 3-15 Flat Oval Duct Gage
Positive Pressure To 10 in. wg
Page 3.28
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Example 7 Oval Duct

o Flat Oval Duct 20" x 46" @+10 in. w.g.
® Major dimension = 46”
® Minor dimension = 20”
® Flat span (Major — Minor) = 26” (46" - 20”)
o First step determine gage
® Use Table 3-15
® Use Major dimension

Example 7 Oval Duct

l\'ll;:il&r\gilg]tfln(sif)n Longletau[ﬂmal Spiral Seam Fitting Gage
To|24 P ¥ 2p
3p b |] r 2p
3p ) r 2p
/ %
48 18 22 18
54 18 20 18
60 18 20 18
66 16 20 16
71 and up 16 18 16

Table 3-15 Flat Oval Duct Gage
Positive Pressure To 10 in. wqg

Page 3.28
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Example 7 Oval Duct

o Next determine the reinforcement

@ Based on the flat span (26”)
® Use the correct rectangular table
® Pick reinforcement spacing

® Determine reinforcement class

Example 7 Oval Duct

10 in. wg
Static

Reinforecement Code for Duct Gage Number

Pos. or Neg. No
Reinforcement

Duct Required Reinforcement Spacing Options
Dimension 0h | 86 6 fi 511 41t 3N [ 2%n | 20
® ® ORNONNORNORNORNORNONND)
8 in. and under 22 ga. C-20 C-p4 C-26 C-26 C-26 C-26

. - Not Required - - - . - -

9-10in. 20 ga. c20 | cp2 | c24 | Cc26 | C26 | C-26
1112 in. 18 ga. C-20 D-20 D2 D-24 C-26 C-26 C-26
13- 14in. 18 ga. D-20 | E-20 | E-fo | D22 | D24 | D26 | C-26
15 16in. 16 ga. E-18 E-18 | E-18 | E-p0 | E-20 E-24 | D-24 | D-26
17 - 18 in. 16 ga. F-18 F-18 F-18 F-R0 F-20 E-24 E-24 D-26
1920 in. G-16 | G-18 | G-18 | GJ8 | F-20 F-22 Eo4 | poog
21 -22in. H-16G | H-18G | H-18G | G8 | G-20 | F-2] Page 2.26
23 - 24 in. 1-16G | 1-18G | H-18G | H-MG | H-20G | G-22 F-24 F-24
25-26in. J-16G | 1-16G | H-18G | H-20G | G-22 | F-24 | F-24
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Example 7 Oval Duct Solution

o Using spiral duct
@ Build the duct from 22 gage material
® Reinforce the duct every 5 feet
® Use a G class reinforcement
O1%x1%x1/8 angle
® Use either type 1 or type 2 option for tie rod
OFigure 3-7 page 3.32

TYPE 1 HAS AN
INTERNALTIE ROD
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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
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