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FOREWORD

This First Edition of the SMACNA grease duct construction reinforcement standards was written as an aide to
designers of grease duct to easily choose stiffeners as reinforcement.

SMACNA expresses appreciation to the many who have offered suggestions for this manual. Suggestions for
future improvement are welcome. Special thanks is given to those who volunteered their time, gave special
knowledge and struggled with development of this manual that reflects the needs for a diversified
industry. Although standardization intrinsically involves selection, no intention of discrimination against the
use of any product or method that would serve a designer’s need equally or better exists.

SHEET METAL AND AIR CONDITIONING CONTRACTORS’
NATIONAL ASSOCIATION, INC.
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NOTICE TO USERS
OF THIS PUBLICATION

1. DISCLAIMER OF WARRANTIES
a) The Sheet Metal and Air Conditioning Contractors’ National Association (SMACNA) provides its product for informational
purposes.

b) The product contains "Data" which is believed by SMACNA to be accurate and correct but the data, including all information,
ideas and expressions therein, is provided strictly "AS IS," with all faults. SMACNA makes no warranty either express or implied
regarding the Data and SMACNA EXPRESSLY DISCLAIMS ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR
PARTICULAR PURPOSE.

¢) By using the data contained in the product user accepts the Data "AS IS" and assumes all risk of loss, harm or injury that may
result from its use. User acknowledges that the Data is complex, subject to faults and requires verification by competent
professionals, and that modification of parts of the Data by user may impact the results or other parts of the Data.

d) IN NO EVENT SHALL SMACNA BE LIABLE TO USER, OR ANY OTHER PERSON, FOR ANY INDIRECT, SPECIAL OR CONSEQUENTIAL
DAMAGES ARISING, DIRECTLY OR INDIRECTLY, OUT OF OR RELATED TO USER’S USE OF SMACNA'’S PRODUCT OR
MODIFICATION OF DATA THEREIN. This limitation of liability applies even if SMACNA has been advised of the possibility of such
damages. IN NO EVENT SHALL SMACNA’S LIABILITY EXCEED THE AMOUNT PAID BY USER FOR ACCESS TO SMACNA’S
PRODUCT OR $1,000.00, WHICHEVER IS GREATER, REGARDLESS OF LEGAL THEORY.

e) User by its use of SMACNA's product acknowledges and accepts the foregoing limitation of liability and disclaimer of
warranty and agrees to indemnify and hold harmless SMACNA from and against all injuries, claims, loss or damage arising,
directly or indirectly, out of user’s access to or use of SMACNA’s product or the Data contained therein.

2. ACCEPTANCE

This document or publication is prepared for voluntary acceptance and use within the limitations of application defined herein,
and otherwise as those adopting it or applying it deem appropriate. It is not a safety standard. Its application for a specific
project is contingent on a designer or other authority defining a specific use. SMACNA has no power or authority to police or
enforce compliance with the contents of this document or publication and it has no role in any representations by other parties
that specific components are, in fact, in compliance with it.

3. AMENDMENTS

The Association may, from time to time, issue formal interpretations or interim amendments, which can be of significance
between successive editions.

4. PROPRIETARY PRODUCTS

SMACNA encourages technological development in the interest of improving the industry for the public benefit. SMACNA does
not, however, endorse individual manufacturers or products.

5. FORMAL INTERPRETATION

a) A formal interpretation of the literal text herein or the intent of the technical committee or task force associated with the
document or publication is obtainable only on the basis of written petition, addressed to the Technical Resources Department
and sent to the Association’s national office in Chantilly, Virginia. In the event that the petitioner has a substantive is agreement
with the interpretation, an appeal may be filed with the Technical Resources Committee, which has technical oversight
responsibility. The request must pertain to a specifically identified portion of the document that does not involve published text
which provides the requested information. In considering such requests, the Association will not review or judge products or
components as being in compliance with the document or publication. Oral and written interpretations otherwise obtained
from anyone affiliated with the Association are unofficial. This procedure does not prevent any committee or task force
chairman, member of the committee or task force, or staff liaison from expressing an opinion on a provision within the
document, provided that such person clearly states that the opinion is personal and does not represent an official act of the
Association in any way, and it should not be relied on as such. The Board of Directors of SMACNA shall have final authority for
interpretation of this standard with such rules or procedures as they may adopt for processing same.
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b) SMACNA disclaims any liability for any personal injury, property damage, or other damage of any nature whatsoever,
whether special, indirect, consequential or compensatory, direct or indirectly resulting from the publication, use of, or reliance
upon this document. SMACNA makes no guaranty or warranty as to the accuracy or completeness of any information published
herein.

6. APPLICATION

a) Any standards contained in this publication were developed using reliable engineering principles and research plus
consultation with, and information obtained from, manufacturers, users, testing laboratories, and others having specialized
experience. They are subject to revision as further experience and investigation may show is necessary or desirable.
Construction and products which comply with these Standards will not necessarily be acceptable if, when examined and tested,
they are found to have other features which impair the result contemplated by these requirements. The Sheet Metal and Air
Conditioning Contractors’ National Association and other contributors assume no responsibility and accept no liability for the
application of the principles or techniques contained in this publication. Authorities considering adoption of any standards
contained herein should review all federal, state, local, and contract regulations applicable to specific installations.

b) In issuing and making this document available, SMACNA is not undertaking to render professional or other services for or on
behalf of any person or entity. SMACNA is not undertaking to perform any duty owed to any person or entity to someone else.
Any person or organization using this document should rely on his, her or its own judgement or, as appropriate, seek the advice
of a competent professional in determining the exercise of reasonable care in any given circumstance.

7. REPRINT PERMISSION

Non-exclusive, royalty—free permission is granted to government and private sector specifying authorities to reproduce only
any construction details found herein in their specifications and contract drawings prepared for receipt of bids on new
construction and renovation work within the United States and its territories, provided that the material copied is unaltered in
substance and that the reproducer assumes all liability for the specific application, including errors in reproduction.

8. THE SMACNA LOGO

The SMACNA logo is registered as a membership identification mark. The Association prescribes acceptable use of the logo and
expressly forbids the use of it to represent anything other than possession of membership. Possession of membership and use
of the logo in no way constitutes or reflects SMACNA approval of any product, method, or component. Furthermore,
compliance of any such item with standards published or recognized by SMACNA is not indicated by presence of the logo.
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Purpose of This Manual

Rectangular grease duct is commonly constructed of 16 ga carbon steel (including hot rolled steel, cold
rolled steel, galvanized steel and aluminized steel.) Typical ranges of static pressure class required are
2.5 in. wg to 10 in wg. positive or negative static pressure. 11 in. wg is also included for 0 — 12
inch widths. At the request of its members, SMACNA saw a need to create gage/reinforcement
tables to make the selection process of grease ducts for reinforcement less tedious. This
manual has gage/reinforcements requirements for grease duct for operating temperatures up to
500°F (galvanized steel is not recommended over 400°F) and maximum static pressures capacity of 2.5
in. wg, 3in. wg, 4in. wg, 6 in. wg. 8 in. wg and 10 in. wg., positive and negative pressures. The
tables include an allowance of 5.2 lbs/ft? (which is equivalent to 1.0 in. wg) for duct wrap and other
loads.

Gage/Reinforcements for grease duct can also be determined from other SMACNA manuals including
the Rectangular Industrial Duct Construction Standards, I-P Second Edition — August, 2004.

Reinforcements

Table 1 gives the maximum static pressure capacity of 16 gage grease duct for operating temperatures
up to 500°F (400°F for galvanized steel). The maximum static pressure capacity is given for widths up to
96 inches and reinforcement spacing requirements of “use unreinforced”, 2 ft, 2.5 ft, 3 ft, 4 ft, 5 ft and
6 ft reinforcement spacings.

Tables 2 through 7 list the type of reinforcement and spacing for each of the maximum static
pressure classes 2.5 in. wg, 3 in. wg, 4 in. wg, 6 in. wg, 8 in. wg and 10 in wg. The reinforcement types
are defined in Table 8.
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Duct Reinforcement Spacing Options (ft.)

Dimension Unreinforced 2 2.5 3 4 5 6
0- 12in. 11 Use Unreinforced

13 -18in. 4 10 8 6 Use Unreinforced
19-24in. 1 10 8 6 4 3 2.5
25-30in. 10 8 6 4 3 2.5
31-36in. 10 8 6 4 3 2.5
37-42in. 10 8 6 4 3 2.5
43 -48in. 10 8 6 4 3 2.5
49 — 54 in. 10 8 6 4 3 2.5
55-60in. 10 8 6 4 3 2.5
61-66in. 10 8 6 4 3 2.5
67—72in. 10 8 6 4 3 2.5
73-78in. 10 8 6 4 3 2.5
79 -84 in. 10 8 6 4 3 2.5
85-90in. 10 8 6 4 3 2.5
91-96in. 10 8 6 4 3 2.5

Table 1. Maximum Static Pressure Capacity, in. wg, for Carbon Steel Grease Ducts for Operating
Temperatures to 500°F (400°F For Galvanized Duct)

Notes:

1. Maximum static pressure capacities include an allowance of 5.2 Ibs/ft? to account for
the weight of duct wrap and other loading.

2. Each side can be independently reinforced. It is NOT required to wrap angle on all four
sides or for reinforcements to coincide

3. Table 1is for carbon steel (including hot rolled steel, cold rolled steel, galvanized to
400°F and aluminized steel)

4. Pressure capacities are for positive and negative grease duct

Example 1: 16 gage carbon steel duct, 12 in. x 12 in., 10 in. wg

Solution: Use Table 1. Maximum Static Pressure Capacity, in. wg, for Carbon Steel Grease Ducts for
Operating Temperatures to 500°F (400°F For Galvanized Duct). Maximum Pressure capacity, in. wg, for
Carbon Steel Grease Ducts for Operating Temperatures to 500°F (400°F For Galvanized Duct). This size
can be used up to 11 in. wg without any reinforcement.

Example 2: 16 gage carbon steel duct, 48 in. x 12 in, - 4 in. wg

Solution: From Table 1. Maximum Static Pressure Capacity, in. wg, for Carbon Steel Grease Ducts for
Operating Temperatures to 500°F (400°F For Galvanized Duct), the 12 in. side can be used up to 11 in.
wg without any reinforcement Also from Table 1., 16 gage duct, 48 inches wide can be used up to 4 in.

w.g. with reinforcements at 4 ft. max spacing. From Table 4. Reinforcement Code for 16 gage carbon
steel with a 4 in. wg Maximum Static Pressure Capacity, there are two solutions that should be
considered for the 48 in. side; either an R4 stiffener at 4 ft spacing or an R3 stiffener at 3 ft spacing.

SMgeNn . i ) .
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A R3 stiffener at 2.5 ft or 2 ft could also be used but since the R3 stiffener at 3 ft spacing meets
the reinforcement requirement, it would generally be selected or more stiffeners than necessary
would be used. Once the reinforcement type is selected for the stiffener, Table 8. Stiffener Data for
Structural GR CS-36ksi is used to get the stiffener dimension and other data. There are several
options for both the type R3 stiffener and for the type R4 stiffener. For the R3 stiffener, an 1 % x 1
% x u inch angle is selected and would need to be fastened to the grease duct every 3 ft. An
alternative would be for the R4 stiffener of a 2 x 2 x 3/16 inch angle fastened to the grease duct every 4
ft.

Example 3: 16 gage carbon steel duct, 48 in. x 48 in, - 6 in. wg

Solution: From Table 1. Maximum Static Pressure Capacity, in. wg, for Carbon Steel Grease Ducts for
Operating Temperatures to 500°F (400°F For Galvanized Duct), 16 gage duct, each 48 inches wide can
be used up to 6 in. wg. with reinforcements at 3 ft. max spacing so reinforcements are required on
all four sides. From Table 5. Reinforcement Code for 16 gage carbon steel with a 6 in. wg Maximum
Static Pressure Capacity there are two solutions that should be considered for the 48 in. sides; either
an R4 stiffener at 3 ft spacing or an R3 stiffener at 2 ft spacing.

Once the reinforcement type is selected for the stiffener, Table 8. Stiffener Data for Structural GR
CS- 36ksi is used to get the stiffener dimension and other data. There are several options for both
the type R3 stiffener and for the type R4 stiffener. For the R3, an 1 % x 1 % x % inch angle is selected
and would need to be fastened to the grease duct every 2 ft. An alternative for the R4 would be a 2 x
2 x 3/16 inch angle fastened to the grease duct every 3 ft.

Reinforcement Code for 16 Gage Carbon Steel Maximum Static Pressure Capacity Tables

Tables 2 through Table 7 are organized by maximum static pressure capacity and provide the type of
reinforcement stiffener required for 16 ga carbon steel based on static pressure and spacing. Table 8
provides the stiffener data.

Attaching Reinforcement Stiffeners

Figure 2 through 4 shows how the reinforcement stiffeners should be attached. Use 2-inch welds
with 8-inch spacing on alternating heel — toe.

Flange Joints

See Figure 5 for flanged joints with a maximum height (H) of % inch and an alternative to make
welding easier.

SMgeNn . i ) .
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2.5 m.-wg Reinforcement Code for 16 gage carbon steel
Static
Pos. or Neg.
Duct Reinforcement Spacing

Dimension Unreinforced 6 ft 5 ft 4 ft 3 ft 2.5ft 2 ft

0-12in. OK Use Unreinforced

13-18in. OK Use Unreinforced

19-24in. R1 R1 R1 R1 R1 R1
25-30in. R2 R2 R2 R1 R1 R1
31-36in. Z R3 R3 R2 R2 R2 R2
37-42in. 9|_ R3 R3 R3 R2 R2 R2
43 -48in. R4 R4 R3 R3 R3 R2
49 - 54 in. D R4 R4 R4 R3 R3 R3
55-60in. ™ R5 R5 R4 R4 R4 R3
61—-66in. (£ . R6 R5 R5 R4 R4 R4
67 —72in. oQ R6 R6 R5 R5 R4 R4
73-78in. - R7 R6 R6 R5 R5 R4
79-84in. M R7 R7 R6 R6 R5 R5
85-90in. Q- R8 R7 R7 R6 R6 R5
91-96in. R8 R8 R7 R6 R6 R6

Table 2. Reinforcement Code for 16 Gage Carbon Steel with a 2.5 in. wg Maximum Static Pressure
Capacity

Notes:

1. Maximum static pressure capacities include an allowance of 5.2 Ibs/ft? to account for
the weight of duct wrap and other loading.

2. Each side can be independently reinforced. It is NOT required to wrap angle on all four
sides or for reinforcements to coincide

3. Table 2 is for carbon steel (including hot rolled steel, cold rolled steel, galvanized to
400°F and aluminized steel.)

4. See Table 8 for Stiffener Data.
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3in. ‘_Ng Reinforcement Code for 16 gage carbon steel

Static

Pos. or Neg.
Duct Reinforcement Spacing
Dimension Unreinforced 6 ft 5 ft 4 ft 3ft 2.5 ft 2 ft
0-12in. OK Use Unreinforced

13-18in. OK Use Unreinforced

19-24in. R1 R1 R1 R1 R1
25-30in. R2 R2 R2 R1 R1
31-36in. Z R3 R2 R2 R2 R2
37-42in. 9'_ R3 R3 R3 R2 R2
43 -48in. R4 R3 R3 R3 R3
49 - 54 in. U R4 R4 R4 R3 R3
55-60in. ™ R5 R4 R4 R4 R3
61—-66in. 2. R6 R5 R4 R4 R4
67 —72in. oQ R6 R6 R5 R5 R4
73 -78in. ) R7 R6 R6 R5 R5
79 -84 in. M R7 R6 R6 R6 R5
85—-90in. Q‘ R8 R7 R6 R6 R6
91-96in. R8 R8 R7 R6 R6

Table 3. Reinforcement Code for 16 Gage Carbon Steel with a 3 in. wg Maximum Static Pressure
Capacity

Notes:

1. Maximum static pressure capacities include an allowance of 5.2 Ibs/ft? to account for
the weight of duct wrap and other loading.

2. Each side can be independently reinforced. It is NOT required to wrap angle on all four
sides or for reinforcements to coincide

3. Table 3 is for carbon steel (including hot rolled steel, cold rolled steel, galvanized to
400°F and aluminized steel.)

4. See Table 8 for Stiffener Data.
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4in. ‘,Ng Reinforcement Code for 16 gage carbon steel

Static

Pos. or Neg.
Duct Reinforcement Spacing
Dimension Unreinforced 6 ft 5 ft 4 ft 3 ft 2.5 ft 2 ft
0-12in. OK Use Unreinforced

13-18in. OK Use Unreinforced

19-24in. R1 R1 R1 R1

25-30in. R2 R2 R2 R1
31-36in. R3 R2 R2 R2
37-42in. ¢ R3 R3 R3 R2
43 -48in. O/ R4 R3 R3 R3
49 - 54 in. 0 R4 R4 R4 R3
55-60in. @® . R5 R4 R4 R4
61— 66 in. {Q R6 R5 R4 R4
67 —72in. O R6 R5 R5 R5
73—-78in. GO/ R7 R6 R6 R5
79 -84 in. R7 R6 R6 R6
85-90in. R8 R7 R6 R6
91-96in. R8 R7 R7 R6

Table 4. Reinforcement Code for 16 Gage Carbon Steel with a 4 in. wg Maximum Static Pressure
Capacity

Notes:

1. Maximum static pressure capacities include an allowance of 5.2 Ibs/ft? to account for
the weight of duct wrap and other loading.

2. Each side can be independently reinforced. It is NOT required to wrap angle on all four
sides or for reinforcements to coincide

3. Table 4 is for carbon steel (including hot rolled steel, cold rolled steel, galvanized to
400°F and aluminized steel.)

4. See Table 8 for Stiffener Data.
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6in. wg Reinforcement Code for 16 gage carbon steel

Static
Pos. or Neg.
Duct Reinforcement Spacing
Dimension Unreinforced 6 ft 5 ft 4 ft 3 ft 2.5 ft 2 ft
0-12in. OK Use Unreinforced
13-18in. R1 R1 R1
19-24in. R1 R1 R1
25-30in. R2 R2 R2

31-36in. ¢ R3 R3 R2
37-42in. (o) R3 R3 R3
43 - 48 in. /{0 R4 R4 R3

49 — 54 in. R4 R4 R4

55-60 in. @@/ RS RS R4

61— 66 in. 00 R6 RS RS

67-72in. Q R6 R6 RS
73-781n. (04 R7 R6 R6
79-84 in. R7 R7 R6
8590 in. RS R7 R7
91-96 in. RS RS R7

Table 5. Reinforcement Code for 16 Gage Carbon Steel with a 6 in. wg Maximum Static Pressure
Capacity

Notes:

1. Maximum static pressure capacities include an allowance of 5.2 Ibs/ft? to account for
the weight of duct wrap and other loading.

2. Each side can be independently reinforced. It is NOT required to wrap angle on all four
sides or for reinforcements to coincide

3. Table 5 is for carbon steel (including hot rolled steel, cold rolled steel, galvanized to
400°F and aluminized steel.)

4. See Table 8 for Stiffener Data.
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8in.wg Reinforcement Code for 16 gage carbon steel

Static
Pos. or Neg.
Duct Reinforcement Spacing
Dimension Unreinforced 6 ft 5 ft 4 ft 3 ft 2.5 ft 2 ft
0-12in. OK Use Unreinforced
13-18in. R1 R1
19-24in. R2 R1
25-30in. R2 R2

31-36in. ¢ R3 R3
37-42in. (o) R3 R3
43-480n. /0 R4 R4

49 - 54 in. R4 R4

55— 60 in. &62/9 R5 R5
61— 66 in. 0 R6 RS

67—-72in. @ R6 R6

73-78in. (04 R7 R6

79—-84in. R8 R7
85-90in. R8 R7
91-96in. R8 R8

Table 6. Reinforcement Code for 16 Gage Carbon Steel with a 8 in. wg Maximum Static Pressure
Capacity

Notes:

1. Maximum static pressure capacities include an allowance of 5.2 Ibs/ft? to account for
the weight of duct wrap and other loading.

2. Each side can be independently reinforced. It is NOT required to wrap angle on all four
sides or for reinforcements to coincide

3. Table 6 is for carbon steel (including hot rolled steel, cold rolled steel, galvanized to
400°F and aluminized steel.)

4. See Table 8 for Stiffener Data.
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10in. .
0in. wg Reinforcement Code for 16 gage carbon steel

Static
Pos. or Neg.
Duct Reinforcement Spacing
Dimension Unreinforced | 6 ft 5 ft 4 ft 3ft 2.5 ft 2 ft
0-12in. OK Use Unreinforced
13-18in. R1
19-24in. R2
25-30in. R2

31-36in. ¢ R3
37-42in. (o) R3
43 - 48 in. /o R4
49 — 54 in. R4

55— 60 in. @d:/o R5
61—66in. O R6

67—-72in. @ R6

73-781n. (04 R7

79-84in. R7
85-90in. R8
91-96in. R8

Table 7. Reinforcement Code for 16 Gage Carbon Steel with a 10 in. wg Maximum Static Pressure

Capacity
Notes:
1. Maximum static pressure capacities include an allowance of 5.2 Ibs/ft? to account for
the weight of duct wrap and other loading.
2. Each side can be independently reinforced. It is NOT required to wrap angle on all four
sides or for reinforcements to coincide
3. Table 7 is for carbon steel (including hot rolled steel, cold rolled steel, galvanized to
400°F and aluminized steel.)
4. See Table 8 for Stiffener Data.
e
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Table 8. Stiffener Data for Structural GR CS-36ksi
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Reinforcement Stiffeners are
attached using a 2-inch weld on
8-inch alternating heel — toe

WELDS MUST
OCCUR ON
BOTH SIDES
OF EACH END
OF STIFFENER

DUCT PANEL

Figure 1 Unfixed Reinforcement Stiffeners (Heel Down)

Reinforcement Stiffeners are
attached using a 2-inch weld on
8-inch alternating heel — toe

WELDS MUST OCCUR
ON BOTH SIDES OF ¥
EACH END OF STIFFENER

Figure 2 Fixed Reinforcement Stiffeners (Back to Back - Heel Down)
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Reinforcement Stiffeners are
attached using a 2-inch weld on
8-inch alternating heel — toe

WELDS MUST OCCUR
ON BOTH SIDES OF
EACH END OF STIFFENER

Figure 3 Fixed Reinforcement Stiffeners (Framed - Heel Down)

Reinforcement Stiffeners are
attached using a 2-inch weld on
8-inch alternating heel — toe

WELD
_ WO
PARALLEL
28
Vo EDGES

WELDS MUST
OCCUR ON
BOTH SIDES
OF EACH END
OF STIFFENER

Figure 4 Fixed Reinforcement Stiffeners (Back to Back - Heel Down)
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S

1

Figure 5a Even Flange Joint Maximum Height (H = 'z inch)

Also permitted:

H+12in. MAX 1B 1

Figure 5b Uneven Flange Joint (H Defined By Shorter Flange)
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