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Standard Practice for
Application of Ceiling Suspension Systems for Acoustical
Tile and Lay-in Panels in Areas Requiring Seismic Restraint

This standard is issued under the fixed designation E 580; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope 2. Referenced Documents

1.1 This practice covers acoustical ceiling suspension sys- 2.1 ASTM Standards:
tems and their additional requirements for application in areas C 635 Specification for the Manufacture, Performance, and
subject to light to moderate seismic disturbance such as Testing of Metal Suspension Systems for Acoustical Tile
Uniform Building Code Seismic Zone 2, the BOCA Basic and Lay-in Panel Ceilings
National Building Code where Ais less than 0.20 but greater  C 636 Practice for Installation of Metal Ceiling Suspension
than 0.10, and the Standard Building Code (SBC) wheresA Systems for Acoustical Tile and Lay-in Parfels
less than 0.20 but greater than 0.05. This practice also covers2.2 Other Standards:
areas subject to moderate to severe seismic disturbance such aslational Electric Code, 1993
Uniform Building Code Seismic Zones 3 and 4, the BOCA Uniform Building Code, 199%
Basic National Building Code where As greater than 0.20, BOCA Basic Building Code, 1993
and the SBC where Ais greater than 0.20. The application of ) , o
this practice is to be determined by local authorities. Currend: Aréas Subject to Light to Moderate Seismic
seismic maps published by recognized authorities such as those Disturbance
previously mentioned, should be consulted. Related material 3.1 Suspension System Components
such as Open File 82-103and MS-812 Seismicity M&may 3.1.1 The actual average weight of the ceiling system,
also be consulted. including grid, panel or tile, light fixtures, and air terminals
1.2 Specification C 635 and Practice C 636 cover suspermust be 2.5 Ib/f(12.2 kg/nf) or less. All other services must
sion systems and their application without special regard tde supported independently from the ceiling system. For
seismic restraint needs. They remain applicable and should eilings that have an average weight greater than 2.5, i
followed when this practice is specified. ceiling may be installed as specified in Section 4. Other
1.3 This practice is not intended to stifle research andleviations or variations must be substantiated by verifiable
development of new products or methods which may simplifyengineering data.
this specified application method. A variation, however, must 3.1.2 The main runners and cross runners of the ceiling
be substantiated by verifiable engineering data. system and their splices, intersection connectors, and expan-
1.4 Aceiling area of 144 %(13.4 m?) or less, surrounded by sion devices shall be designed and constructed to carry a mean
walls that connect directly to the structure above shall beultimate test load of not less than 60 Ib (27.2 kg) in tension
exempt from this practice. with a 5° misalignment of the members in any direction and in
1.5 This standard does not purport to address all of thecompression. Instead of a 5° misalignment, the load may be
safety concerns, if any, associated with its use. It is thepplied with a 1-in. (25.4-mm) eccentricity on a sample not
responsibility of the user of this standard to establish appro-more than 24 in. (609 mm) long on each side of the splice.
priate safety and health practices and determine the applica- 3.1.3 Evaluation of test results shall be made on the basis of
bility of regulatory limitations prior to use. the mean values resulting from tests of not fewer than three
identical specimens, provided the deviation of any individual

test result from the mean value does not excedd %.
 This practice is under the jurisdiction of ASTM Committee E33 on Environ-
mental Acoustics and is the direct responsibility of Subcommittee E33.04 om———————
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3.2 Suspension System Application
3.2.1 All perimeter closure angles or channels shall provide
a support ledge of approximatelg in. (22.2 mm) or greater.
3.2.2 The end of a grid member (or tile) that rests on the
ledge or molding shall have at le&tin. (9.5-mm) clearance
from an edge or wall as shown in Fig. 1. Reveal (shadow) edg
wall closures should accommodate these clearances as sho
in Fig. 2. Ends of main runners and cross members shall be tied
together to prevent their spreading. —= T MIN. 38"
3.2.3 Direct concealed suspended ceiling systems shall have PMIN. 7/8"
positively connected stabilizer struts or mechanically con-
nected cross runner at a maximum spacing of 60 in. (1524 mm) Spacer bar, or other
perpendicular to the main runners (see Fig. 3). Stabilizer bars suitable system, to keep

L. . perimeter components
shall occur within 24 in. (609 mm) of each wall. from spreading apar.

3.2.4 Suspension Wire Application /
3.2.4.1 Suspension wires of soft, annealed, galvanized steg/
wire shall not be smaller than No. 12 gage spaced at 4 ft (121
mm) on center or No. 10 gage at 5 ft (1524 mm) on center
along each main runner unless calculations justifying the
increased spacing are provided.
3.2.4.2 Each vertical wire shall be attached to the ceiling
suspension member and to the support above with a minimu
of three turns with a connection device capable of carrying not 4 MIN. 3/8°
less than a 100-Ib (45.4-kg) allowable load. /- -
3.2.4.3 Suspension wires Shal! not hang more thz.m ONeIN S s - Light to Moderate Treatment of Cross Runners and Main
out of plumb_ unless countersloping wires are prOV'qed- . Runners at Terminal Ends When Using Reveal (Shadow) Edge
3.2.4.4 Wires shall not attach to or bend around interfering Wall Closures
material or equipment. A trapeze or equivalent device shall be
used where obstructions preclude direct suspension. Trapefeent of the structure during a seismic event. The objective is
suspensions shall be a minimum of back-to-bakkim. (31.75  to have a free-floating ceiling. Nothing may be installed which
mm) cold-rolled channels for spans exceeding 48 in. (121®revents the ceiling system from moving. All ceiling penetra-
mm). tions (columns, sprinklers, etc.) and independently supported
3.2.4.5 For perimeter closure angles that provide a suppoftxtures or services are to be considered as perimeter closures
ledge of less thais in. (22.2 mm), the terminal ends of each that also must allow the noted clearances by using suitable
cross runner or main runner shall be independently supportegscutcheons or closure details.
within 8 in. (203 mm) from each wall or ceiling discontinuity ~ 3.2.6 For essential facilities, perimeter support of each cross
as shown in Fig. 3. This support may be a No. 12-gage hangétnner and main runner, as mentioned in 3.2.4.5, is required. In
wire or other support that prevents the grid from falling. Thisaddition, a¥z-in. (12.7-mm) grid end clearance from a wall
wire does not need to be vertical but should not have a slopghould be maintained.
greater than one in six out of plumb3&-in. (9.5-mm) gridend 3.3 Light Fixture Application
clearance from a wall should be maintained. 3.3.1 All lighting fixtures shall be positively attached to the
3.2.5 The intent of the preceding provisions is to provide arfuspended ceiling system by mechanical means as specified in

unrestrained ceiling system that will accommodate the movethe National Electrical Code, Section 410-16(c) unless inde-
pendently supported. The attachment device, a minimum of
two per fixture, shall have a capacity of 100 % of the lighting
Spacer bar, or other fixture weight acting in any direction.
suitable system, to keep 3.3.2 Surface-mounted lighting fixtures shall be attached to
perimeter components . . " . .
from spreading apart. the ceiling system with positive clamping devices that com-
pletely surround the supporting members. Safety wires shall be
attached between the clamping device and the adjacent ceiling
[ MIN. 38" hanger or to the structure above. In no case shall the fixture
N— exceed the design carrying capacity of the supporting mem-
bers.
[] © 3.3.3 Pendant-hung lighting fixtures shall be supported
—‘_1 directly from the structure above using No. 9-gage wire or an
— —MIN. 38" approved alternate support without using the ceiling suspen-
MIN. 778" sion system for direct support.
FIG. 1 Light to Moderate Treatment of Cross Runners, Main 3.3.4 Lighting fixtures weighing less than 56 Ib (25.3 kg)
Runners, and Wall Closures at Terminal Ends shall have, in addition to the requirements outlined in 3.3, two
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ya 8MAX —————— 4. Areas Subject to Severe Seismic Disturbance
/ V. 4.1 Suspension System Components
4.1.1 Only intermediate and heavy-duty main tees, as de-
fined in Specification C 635, may be used, except where no
12-ga. hanger wire loads other than ceiling panels or tiles less than 1.25 38t
e oopparts kg/mP) are supported by the members.
4.1.2 The main runners and cross runners of the ceiling
) 1208 hanger system and their splices, intersection connectors, and expan-
structure above sion devices shall be designed and constructed to carry a mean
andhung ultimate test load of not less than 180 Ib (81.6 kg) or twice the
veraly (107 actual load, whichever is greater, in tension with a 5° misalign-
N B from the perimeter. ment of the members in any direction and in compression.
N }\ Instead of a 5° misalignment, the load may be applied with a
! 2.) 12-ga. hanger . .. .
N " . wite anchored to 1-in. (25.4-mm) eccentricity on a sample not more than 24 in.
A0 MAK e[ permeterwal (609 mm) long on each side of the splice. The connectors at
s 1 \\‘\“ o \‘j‘\ ;‘;"’;ngjﬁaf;é?’ %ﬂ:ﬁﬁg g/np(l intersections all shall be of the mechanical inter-
\ rom the wall, bu .
/ ‘ \ the wall attachment 4.1.3 Evaluation of test results shall be made on the basis of
N " wire must not exceed i
3 X a 1/6 slope (10°). the mean values resulting from test of not fewer than three
\ \ ) identical specimens, provided the deviation of any individual
M,N.M.% % test result from the mean value does not excedd %.
% 4.2 Suspension System Application
1%[ \\ /j / 4.2.1 Unless perimeter members are a structural part of the
/:] ¥ U approved system, wall angles or channels shall be considered
2 as aesthetic closers and shall have no structural value assessed
_ to themselves or their method of attachment to the walls.
Spacer bar, or other suitable system,

{0 keep perimeter components from 4.2.2 Main runners and cross runners may be attached to the

spreading apart. {Required regardiess perimeter members on two adjacent walls. A clearanéé of.
- of ledge width) _ (12.70 mm) shall be maintained between the main and cross
FIG. 3 Light to Moderate Treatment of Cross Runners and Main runner ends and the perimeter members on the two remaining

Runners at Terminal Ends When Support Ledge of Perimeter

Closure is Less Than Minimum 7 in. walls (see Fig. 4, C-C). Ends of main runners and cross

members shall be tied together to prevent their spreading.
4.2.3 Direct concealed suspended ceiling systems shall have

No. 12-gage hangers connected from the fixture housing to tHeOSitively connected stabilizer struts or mechanically con-
structure above. These wires may be slack. nected cross runners at a maximum spacing of 60 in. (1524

3.3.5 Lighting fixtures weighing 56 Ib (25.3 kg) or more mm) perpendicular to the main runners. Stabilizer bars shall
shall be supported directly from the structure above byPCCUr within 24 in. (609 mm) of each wall.
approved hangers. 4.2.4 Suspension Wire Application (s€&. 4):

3.3.6 Rigid conduit is not permitted for attachment of the 4.2.4.1 Suspension wires of soft, annealed, galvanized steel
fixtures. wire shall not be smaller than No. 12 gage spaced at 4 feet

3.4 Services Within the Ceiling (1219 mm) on center or No. 10 gage at 5 ft (1524 mm) on

3.4.1 Ceiling mounted air terminals or services Weighingcenteralong each main runner unless calculations justifying the
less than 20 Ib (9.1 kg) shall be positively attached to thdncreased spacing are provided.
ceiling suspension main runners or cross runners. 4.2.4.2 Each vertical wire shall be attached to the ceiling

3.4.2 Air terminals or services weighing more than 20 Ibsuspension member and to the support above with a minimum
(9.1 kg) but not more than 56 Ib (25.3 kg) shall have, inof three turns with a connection device capable of carrying not
addition to the requirements in 3.4.1, two No. 12-gage hanger€ss than a 100-Ib (45.4-kg) allowable load.
connected from the terminal or service to the ceiling system 4.2.4.3 Suspension wires shall not hang more than one in six
hangers or to the structure above. These wires may be slacleut of plumb unless countersloping wires are provided.

3.4.3 Air terminals or services weighing more than 56 Ib 4.2.4.4 Wires shall not attach to or bend around interfering
(25.3 kg) shall be supported directly from the structure abovenaterial or equipment. A trapeze or equivalent device shall be
by approved hangers. used where obstructions preclude direct suspension. Trapeze

3.5 Partition Application to Suspended Ceilings suspensions shall be a minimum of back-to-back-ih.

3.5.1 The ceiling system cannot be used to provide laterg|31.75-mm) cold-rolled channels for spans exceeding 48 in.
support for walls or partitions. Walls or partitions may be (1219 mm).
attached to the ceiling grid provided they allow the ceiling 4.2.4.5 Where substantiating design calculations are not
membrane to move laterally to accommodate the requiregrovided, horizontal restraints shall be effected by four No.
clearance as specified in Section 4. 12-gage wires secured to the main runner within 2 in. (50.8
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See next image D-D below
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or less -
Strut stabilizer
; 172" Q//or similar device 12 Ga. splayed
p : ) A7 brace wires
Ny J4  / K )45° or less
/] ] Cross runner . S
/] 4 N ;Main beam
Nail [
Lateral bracing 6'-0" or less

Same references as shown on C-C from wall - 12°-0" on center
FIG. 4 Moderate to Severe Treatment

mm) of the cross runner intersection and splayed 90° from eacteiling. A strut fastened to the main runner shall be extended to
other at an angle not exceeding 45° from the plane of th@nd fastened to the structural members supporting the roof or
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floor above. The strut shall be adequate to resist the vertical 4.3.6 Lighting fixtures weighing 56 Ib (253 kg) or more
component induced by the bracing wires. These horizontaghall be supported directly from the structure above by
restraint points shall be placed 12 ft (3658 mm) on center irapproved hangers.
both directions with the first point within 6 ft (1829 mm) from  4.3.7 Rigid conduit is not recommended for attachment of
each wall. Attachment of the restraint wires to the structurghe fixtures.
above shall be adequate for the load imposed. See Fig. 4. 4.4 Services Within the Ceiling

4.2.4.6 Lateral force bracing members shall be spaced a 4-4-1 Ceiling-mounted air terminals or services weighing
minimum of 6 in. (152 mm) from all horizontal piping or duct '€sS than 20 Ib (9.1 kg) shall be positively attached to the
work that is not provided with bracing restraints for horizontal €€iliNg suspension main runners or to cross runners with the
forces. Bracing wire shall be attached to the grid and to th&2Me carrying capacity as the main runners.

structure in such a manner that they can support a design Ioezd4";'('2 Air terminals r?r servlices wekighirr\]g"r?]ore than 29. lb
of not less than 200 Ib (90.6 kg) or the actual design load{©-1 Kg) but not more than 56 Ib (253 kg) shall have, in addition

whichever is greater, with a safety factor of 2. to the requirements in 4.4.1, two _No. 12-gage h_angers con-

4247 The terminal end of h d nected from the terminal or service to the ceiling system
o € fterminal end of eacn cross runner an m"?"ﬂangers or to the structure above. These wires may be slack.

runner shall be supported independently, a maximum of 8 In. 4 4 3 Ajr terminals or services weighing more than 56 Ib

(203 mm) _from each wall or ceiling dlscontln_uny with No. (253 kg) shall be supported directly from the structure above
12-gage wire or approved wall support. See Fig. 4. by approved hangers.

4.3 Light Fixture Application 4.5 Partition Application to Suspended Ceilings

4.3.1 All lighting fixtures shall be positively attached to the 4.5.1 Where the ceiling system provides lateral support for
suspended ceiling system by mechanical means as specifiedpermanent or relocatable partitions, the connection of the
the National Electrical Code, Section 410-16(c) unless indepatrtition to the ceiling system, the ceiling system members and
pendently supported. The attachment device, a minimum dheir connections, and the lateral force bracing shall be
two per fixture, shall have a capacity of 100 % of the lightingdesigned to support the reaction force of the partition from
fixture weight acting in any direction. prescribed loads applied perpendicular to the partition. The

4.3.2 Surface-mounted lighting fixtures shall be attached iartition loads shall be in addition to any lateral ceiling loads
the ceiling system with positive clamping devices that Com_prescribed by the applicable building code. Partition connec-

pletely surround the supporting members. Safety wires shall bionS shall be engineered to suit the individual partition
plication and shall be shown or defined in the drawings or

attached between the clamping device and the adjacent ceili e
hanger or to the structure above. In no case shall the fixturgP€cifications.
exceed the design carrying capacity of the supporting meng. Substantiation

bers. 5.1 Each ceiling system manufacturer shall furnish tension
4.3.3 When intermediate-duty systems are used, No. 12and compression force capabilities of main runner splices,

gage hangers shall be attached to the grid members within 3 igross runner connections, and expansion devices.

(76.2 mm) of each corner of each fixture. Tandem fixtures may 5.2 All tests shall be conducted or witnessed by an approved

utilize common wires. Where heavy-duty systems are usedndependent testing agency.

supplemental hangers are not required if a 48-in. (1219 mm%_ Drawings and Specifications

modular pattern is followed.
4.3.4 Pendant-hung lighting fixtures shall be supported 6.1 The drawings shall clearly identify all systems and shall
diréctlly from the structure above using No. 9-gage wire or andefinelor ShIOfW all supporting detaili, lighting fixture haga?h'
; . iy ent, lateral force bracing, partition bracing, etc. Such defini-
ap proved alternat_e support without using the ceiling suspe ion may be by referencegtopthe standard gr approved system
ston systgm for d|.rect suppo-rt. ) in whole or in part. Deviations or variation shall be shown or
4.3.5 Lighting fixtures weighing less than 56 Ib (253 k@) §efined in detail.

shall have, in addition to the requirements outlined in 4.3.4,
two No. 12-gage hangers connected from the fixture housing té. Keywords
the structure above. These wires may be slack. 7.1 ceiling grid; earthquake; seismic; suspended ceiling
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