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6.4 MECHANICAL, ELECTRICAL, AND PLUMBING COMPONENTS

6.4.6 DUCTWORK

‘6.4.6.2 AIR DIFFUSERS

This category covers suspended air diffusers or mechanical registers, typically part of a

suspended ceiling system.

TYPICAL CAUSES OF DAMAGE

= Air diffusers may be a falling hazard if they are not supported independent of the
ceiling. The diffuser may separate from the attached duct and fail to operate as

intended.
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Damage Examples
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Figure 6.4.6.2-1 Air diffusers fell to the floor; ducts hanging through ceiling grid as a result of the
1994 Northridge Earthquake (FEMA 74, 1994).
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Figure 6.4.6.2-2 HVAC diffuser attached to the structure with four vertical hangers; ceiling
system was damaged beyond repair in the 2001 Peru Earthquake but none of
the diffusers or lights fell. Ceiling was demolished prior to photo (Photo
courtesy of Eduardo Fierro, BFP Engineers).

SEISMIC MITIGATION CONSIDERATIONS

= Requirements for ceiling mounted services in suspended acoustic ceilings are covered in
ASTM E580, Standard Practice for Installation of Ceiling Suspension Systems for
Acoustical Tile and Lay-in Panels in Areas Subject to Earthquake Ground Motions (ASTM,
2010). Air diffusers and other ceiling-mounted services weighing less than 20 |b must
have positive attachment to the ceiling grid. In addition to positive attachment to the
grid, services weighing between 20 |b and 56 Ib must have two 12 gauge safety wires
connected to the structure above or to the ceiling hanger wires to prevent them from
falling. Two diagonally opposite vertical safety wires can keep them from posing a risk
to occupants below. Services weighing above 56 Ib must be supported directly from the

structure above by approved hangers; in some cases this can be accomplished with 4
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taut 12 gauge wires, one located at each corner of the service. While ASTM E580 does
not require safety wires for items weighing less than 20 Ib, use of at least one wire may
be good practice considering the number of diffusers that have come down in recent
earthquakes.

=  Only intermediate duty or heavy duty grid may be used to support suspended acoustic
ceilings with lights and mechanical services attached. For Seismic Design Category D, E
& F, only heavy duty grid may be used. See Section 6.3.4.1 for additional ceiling
requirements. For an existing unbraced ceiling, the addition of four diagonal wire
braces at each corner of diffusers will limit horizontal movement of the diffuser and
prevent impact with other suspended items. Diffuser restraints should be coordinated
with the lateral restraints for the ceiling grid and may require engineering expertise.

= Do not brace diffusers to ducts, piping, or other nonstructural items.

Mitigation Details

See Figure 6.3.4.1-10 for
connection to structure

Ceiling framing
(provide runners on 4
sides of service; for
Seismic Design
Category D, E&F
must be heavy duty
runners)

Safety wire,
see note below

~ IS / 1 )

Provide positive ~ /s p
attachment from EYEbOIt or metal ,,/
_ : tab with hole connected e

grid to service to diffuser

Intermediate or heavy duty ceiling
grid. See Example 6.3.4.1 for ceiling
supports and bracing

Notes:

» For services < 20# provide 1 - #12 gauge safety wire (may be slack)

» For services 20# - 56# provide 2- #12 gauge safety wires (may be slack)
» For services > 56# provide 4 taut wires or other direct support to structure

Figure 6.4.6.2-3 Ceiling-mounted diffuser (NE, ER).
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