Requirements for Ductwork Restraints
Definitions and Locating Requirements

SMACNA has developed a set of restraint placement criteria based on analytical review,
practical experience, and historical analysis.
generally based on the SMACNA criteria, with the only exceptions being an extrapolation
of the data to higher seismic force levels and an increase in allowable spacing where
restraint hardware capacity (as illustrated in the SMACNA guide) would be exceeded.

With respect to the conceptual restraint arrangement illustrations, the SMACNA concepts

are appropriate and are referenced here.

In general, ductwork is restrained in lengths called “runs.” Therefore before getting into a
detailed review of the restraint systems it is imperative that a definition of “run” as well as

other key terms be addressed.

Definitions

Axial In the direction of the axis of the duct.

Lateral Side to side when looking along the axis of the duct.

Restraint Any device that limits the motion of a duct in either the lateral or axial direction.

Run A more or less straight length of duct where offsets are limited to not more than S/16
where S is the maximum permitted lateral restraint spacing (a function of ductwork size
and seismic forces) and the total length is greater than S/2.

various conditions are listed in Chapter D4.)

S =MAXIMUM ALLOWED LATERAL

GREATER THAN Si16

i RESTRAINT SPACING PER CHAPTER D4

J

The criteria presented in this manual is

(Note: S dimensions for
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RUN OF DUCT

Short Run A run as defined above where the total length is less than S/2 and where it is

connected on both ends to other runs or short runs.
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Drop A length of duct that normally extends down from an overhead run and connects to
a piece of equipment, usually through some type of flex connector. The drop can also
extend horizontally. In order to qualify as a drop, the length of this pipe must be less than

S/2. If over S/2, the length of pipe would be classified as a run.

LATERAL RESTRAINT J
AT END OF RUN

EQUIPMENT MAX DROP

Restraint Requirements

LENGTH PER
CHAPTER D4

'

FLEX CONNECTOR
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1) Full runs (greater in length than S/2) must be restrained in both the axial and lateral 2

direction. If the run is not a short run or a drop, it must, as a minimum, be laterally (/)
restrained at the last support location on each end. @)
LESS THAN THE MAXIMUM ALLOWED LATERAL SPACING E
Z
\'d
LATERAL RESTRAINT ON
LAST SUPPORT OF RUN
— ] /
A e L ENOTH OE RON LATERAL RESTRAINT ON
LAST SUPPORT OF RUN

RUN OF DUCT
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2) If a run is longer than “S,” intermediate restraints are required to limit the spacing to

that permitted by the building code (see table in Chapter D4).

MULTIPLE RESTRAINTS ON LONG RUNS

MAX LATERAL SPACE
S PER CHAPTER D4

|

|

|—7 MAX AXIAL SPACE S5 PER CHAPTER D4 4‘

3) Axial restraints attached to the run of duct along its length must be connected using a

positive connection between the duct and the restraint.

4) Short runs or drops need only have one lateral and one axial restraint.

@ LATERAL FOR @ AXIAL FOR @
AXIAL FOR @ LATERAL FOR (2)
|
<eFT | ©
T AXIAL FOR @
< S/e -] — LATERAL FOR @
| ©)
<2 FF
—-—< 8/84—‘ @

5) If a lateral restraint is located within 2 feet of a corner (based on a measurement to the
duct centerline) or is immediately adjacent to the duct for larger ducts, it can be used

as an axial restraint on the intersecting run.

i

<2FT

BOTH RESTRAINTS COUNT

AS AXIAL RESTRAINTS ON
ONE AXIS AND LATERAL

RESTRAINTS ON THE OTHER

6) Larger ducts cannot be restrained with restraints located on smaller branches.

!
| -
<2FT
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LARGE DUCT

\ SMALL

DUCT

7) Within a run, the type of restraint used must be consistent. For example, mixing a
strut with cable restraints is not permitted.

MISMATCHED
STRUT
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8) With longer hanger rods, rod stiffeners are likely to be required. Refer to the
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appropriate table in Chapter D4 to determine: (1) if needed, (2) what size stiffener
material is appropriate, and (3) how frequently it needs to be clamped to the hanger
rod.

ROD STIFFENER
CABLE WHEN REQUIRED

9) In addition to possibly requiring rod stiffeners, when struts are used to restrain
ductwork, the size of the hanger rod and its anchorage also become critical. Again
refer to the appropriate table in Chapter D4 to determine the minimum allowable size
for the hanger rod and anchor.

ROD STIFFENER
WHEN REQUIRED
STRUT VERIFY THAT ROD
SIZE AND ANCHOR
ARE ADEQUATE
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10) In some cases, it may be possible to locate the ducts close enough to the support
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structure (12") to eliminate the need for restraint. (Refer to the building code review
chapter (D2) to determine if this exemption is applicable.) If it is applicable, the 12~

dimension is measured as shown below.

12
T

— 127

A

11) When using the above rule it is critical that all support locations in a run conform. If
even one location exceeds 12", the run cannot be exempted from restraint.

[ o

o]

. 4, T } .
T—— NON-MOMENT _/‘“ OVER 12"
CONNECTIONS MAX 12"
REQUIRED

& 3 a

g

o s
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