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BDSA IR 25-2

SUSPENDED LAY-IN PANEL CEILING: 2022 CBC

History: Revised 110323 Under 2022 CBC
Last Revised 0318722 Under 2018 CBC
Crriginal lesue 05M 811

Disciplines: Structural

Division of the State Architect (DSA) documents referenced within this publication are available
on the DSA Forms ar DSA Publicalions wabpages.

PURPOSE

This Interpretation of Regulations (IR) provides guidelines for the design and installation of
metal suspension systems for lay-in cailings on projects under DSA jurisdiction. This IR does
not preclude the use of other systems, including proprietary systems as discussed in Section 4
below or custom designad systems, when approved by DSA,

SCOPE

This IR is applicable to the design, matenal requirements, gravity load support, seismic load
resistance, and interface with mechanical and electrical appurtenances of metal suspension
caeilings with lay-in panels. It covers cailing systems whasa total weight, including luminaires,
services, and other devices, does not exceed 4 pounds per sguare foot (PSF). Heavier systems,
facated systems, ceilings that support lateral loads from partitions, and fres-floating ceilings
supported by chains or cables are bayond the scope of this IR and require project-spacific
design and details.

Appendix A below provides a library of details ilustrating the requirements of this IR, The detail
library iz available in REVIT format for download via the link in Section 5.9.4 below. The
project’s design professional (DP) is responsible to select only the appropriate details that are
applicable o the project-specific scope defined on the construction drawings. The design
professional is also responsible to revise the library details to provide the project-specific
information where required as noted in brackets with bold and italicized text, such as “[DP TO
SPECIFY...]" INis not permiltad to reproduce the body of this IR on the construction
documents, except as described in Sections 5.9, 5.10, and Appendix A balow.

The primary focus of this IR is typical flatlevel ceilings with mineral or glass fiber tiles, troffer
light fixtures, and machanical registers thatl fit into the celling grid. Other types of installations
are also addressed but require additional design and detailing by the design professional to
produce a set of code compliant details that will be reviewed and approved by DSA, General
guidance is pravided for sloped ceilings (sea Section 2.7 below) and linear luminaires (see
Appendix B below).

BACKGROUND

Metal suspension ceiling systams with lay-in tiles are a commaon type of ceiling construction.
Prowiding guidelines fo clarify the design and construction of these systems in compliance with
code prescribed reguirements promotes consistency in detailing and construction documeants,
efficiency of plan review, and quality field installation.

Califomia Building Code (CBC) Section 1617A.1.21 modifies American Society of Civil
Engineers Standard 7 (ASCE 7), Seclion 13.5.6.2 by adding an exceplion to the and of Saclion
13.5.6.2.2 and adding Secfion 13.5.6.2.3. ASCE ¥ Section 13.5.5.2.2 reguires the design and
installation to comply with American Society for Testing and Materials (ASTM) standard
specifications CE35, CG36, and ES80.

IR 25-2 (Revisad 11/03/23) Page 1 of 70
DIVISION OF THE STATE ARCHITECT DEFPARTMENT OF GENERAL SERVICES STATE OF CALIFORMNIA

IR 25-2

(6 */'8016 (I*3*6 )46 &I)/3 07"

PRLS5(/+

*/Q1  (I*3* )4 8)i/3

-+

SUSPENDED LAY-IN PANEL CEILING: 2022 CBC

of 1-inch in all horizontal directions.
1.6.2.2 Flexible sprinkler hose fitting that can accommodate 1-inch of ceiling movemeant,

1.6.3 Slack safety wires shall be considered hanger wires for installation and tesiing
requirements.

1.6.4 Where Section 1.7.5 or 1.8.4 below require independent vertical support, the following
provisions apply:

1.6.4.1 The specified design (including attachment fo the structure above) shall be capable of
suppaorting four times the weight of the luminaire or servics,

1.6.4.2 Additional slack safety wires are not required.
1.7 Luminaires

All luminaires shall be positively altached to the ceiling suspension systems by mechanical
means per California Electrical Code (CEC) Article 410.36 and this section.

1.7.1 A minimum of two screws or approved fasteners capable of resisting a horizontal force
equal o the weight of the fixture are required at each light fi<lure per ASTMESE0 Section 5.3.1.
Ses Section 2.1.1 below for pendant luminaires.

1.7.2 Surface-mountad luminaires shall be attached to the main runner with at least two
positive clamping devices on each fixture, The clamping device shall completely surround the
supporting ceiling runner and be made of steel with a minimum thickness of #14-gauge.
Rotational spring catches are not permitted, A #12-gauge slack safety wire shall be connected
from each clamping device lo the structure above. Provide additional supports when luminaires
measure 8-feet or longer or exceed 56 pounds. Maximum spacing between supports shall not
exceed B-foat,

1.7.3 Luminaires waighing less than or egual to 10 pounds may ba supported directly on the
ceiling runners, but they shall have a minimum of one #12-gauge slack safety wire connected
from the luminaire housing to the structure above,

1.7.4 Luminaires waighing greater than 10 pounds but less than or equal to 56 pounds may be
supported directly on the ceiling runners, but they shall have a minimum of two #12-gauge slack
safely wiras connecled from the luminaire housing at diagonal corners to the structure above,

Exception: All luminaires greater than 2-feet wide by 4-feet long and no more than B-feet
long weighing less than 56 pounds shall have a #12-gauge slack safety wire at each comer.

1.7.5 Al luminaires weighing greater than 56 pounds shall be independantly supported by no
lz=s than four taut #12-gauge hanger wires (one at @ach corner) attached from the luminairg
housing (o the structure above or other approved hangers.

1.8 Services within the Ceiling

All flexible sprinkler hose fiting mounting brackets, ceiling-mounted air terminals, solar daylight
tubes, or other servicas shall be positively attached to the ceiling suspension systems by
mechanical means o resist a horizontal force equal to the weight of the companeant,

1.81 Screws or approved fasteners are required. A minimum of two attachments are required
al each componeant,

1.8.2 Flexible sprinkler hose fittings, ceiling-mountad air terminals, and other services weaighing
less than or equal to 20 pounds shall have one #12-gauge slack safety wire attached from the
terminal or service to the struciure above,

1.8.3 Flexible sprinkler hose fittings, ceiling-mountad air tarminals, and other services weaighing
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1. DESIGN AND INSTALLATION REQUIREMENTS
1.1 Ceiling System Components
Componants shall comply with ASTM CE35 and ASTM ES80 Section 5.1.

1.1.1 The ceiling grid system shall be rated heavy duty per ASTM ES80 Section 5.1.1 as
definad by ASTMCE35, Cross runners shall have a minimum load carrying capability of 16
pounds per linear foot par ASTM ES80 Section 5.3.3.

1.1.2 Main runners, cross runners, splices, expansion devices, and intersection connectors
shall be designad to carry @ meaan ultimate test load of not l2ss than 180 pounds in compression
and tension per ASTM ESB0 Section 5.1.2.

1.1.3 Hanger and brace wires shall conform to ASTM AG41 and the material properties
required by 1R 25-1; Maximum Alowable Load for Ceiling Wires. Hanger and brace wiras shall
be #12-gauge (0.106-inch diameter) or larger.

1.2 Suspension System Installation

Installation of the suspension systam shall comply with ASTM CE36 and ASTM ESB0 Section
52

1.2.1 Hanger wires shall be provided on a 4-foot by 4-foot grid spacing and shall be attached L_

to main runners. Rafer lo Appendix A Detail 2.35 below for a graphical illustration. Splicas in
hanger wirez shalldevelop 50 percent of the wire allowable load. Only one splice is permitted in
the enfire length of & hanger wire, Refer to Appendix A Detail 6,10 below for a graphical
illustration.

1.2.2 Hanger wires shall be provided at the ends of all main and cross runners within 8-inches
of the ceiling perimeter or within one-fourth of the length of the end runner, whichewver is least,
Parimater hanger wires ara not required when the langth of the end runner is B-inches orless.
Refer to Appendix A Detail 2.60 below for a graphical illustration.

1.2.3 Ceiling grid members shall be attached to two adjacent walls (attached condition) per
ASTM ES80 Section 5.2.3 and Figure 4. Cailing grid members shall ba at least 3/4-inch clear of
perimeter wall angles on the other walls (free condition) per ASTM ESB0 Section 5.2.3 and
Figure 5. Refer to Appendix A Detail 2.60 below for a graphical illustration,

1.2.4 If a wall or multiple walls are specified in a plan configuration that is not orthogonal to the
ceiling grid system, the runner to wall connections shall be as follows. If the following provisions
cannaot be met, then a project-spacific layout of main and cross runners and their connections
shall be designed and specified on the construction drawings.

1.2.4.1 At least two adjacent perimeter walls shall be connected to the ceilling grnid as attached.

1.2.4.2 Main runners shall be orientad in Ihe direction that facilitales at least one end baing
connectad to a “attached™ wall condition.

1.2.4.3 One end of each main runner should be free and clear of the wall as required by
Section 1.2.3 above.

1.2.4.4 Opposite ends of some cross runner lines may have the same wall connection type
(i.e., atached-attached or free-free). This is parmitted with non-orthogonal configurations, but
the number of cross runner lines with like connections at each end should ba minimized.

1.2.5 The width of the perimeter supporting closure angle shall not be less than 2-inches
except as allowed by Section 1.2.6 below. Closure angle shall be screwed or otherwise
positivaly attached to the wall studs or other supporting structura {2.q., blocking).

1.2.6 The use of angles with widths less than Z-inches in conjunction with qualified proprietary
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more than 20 pounds but less than or equal to 56 pounds shall have two#12-gauge slack safety
wires (at disgonal comers) connacted from the terminal or service to the structure above,

1.8.4 Flexible sprinkler hose fitings, ceiling-mountad air terminals, and other services weighing
more than 58 pounds shall be independently supported directly from the structure above by no
less than four taut #12-gauge hanger wires attached from the terminal or service to the structure
above or other approved hangers.

1.8 Other Devices within the Ceiling

Miscallansous lightweight devices weighing 20 pounds or less, such as strobs lights, oocupancy
sensors, speakers, exit signs, eic., shall be attached to the ceiling grid per Section 1.8.1 above.

In addition, devices weighing more than 10 pounds shall have one #12-gauge slack safety wire

anchorad to the structure above par Saction 1.8.2 above.

2. ADDITIOMAL REQUIREMENTS
2.1 Alternate Luminaire Types

211 Where pendant luminaires are specified in areas with a suspended ceiling, the
construction documents shall include complete support details complying with IR 16-8: Pendant
Luminaires,

21.2 Where recessed linear luminaires are specified in areas with a suspended ceiling, refer
to Appendix B below for design and construction guidelines.

2.2 Fire-Resistance-Rated Ceilings

The construction documents shall include a manufacturer's installation detail and specify a
tested assembly number for fire-resistance-rated ceiling assemblies from a nationally
recognized testing laboratory.

221 The components and installation details shall conform in every respact with the listed
detail and number. Details shall clearly depict all components, including insulation materials,
framing, and attachment of the design so that the assembly can be constructed and inspected
accordingly.

2.2.2 Pop rivets, screws or other attachments are not acceptable unless specifically detailed in
the listed construction detail(s), or an approved listing by a State Fire Marshal recognized
laboratory.

2.3 Acousfical Ceiling Tile Panel Clearance

For ceiling installations utilizing acoustical tile panals of mineral or glass fiber, il is not

mandatory to provide 34-inch clearance between the acoustical tile panels and the wall on the
sides of the ceiling which are free to slip. See Section 2.4 below for other panel types. |
Clearance between the ceiling grid members and the walls as required by Section 1.2.3 above

is required regardless of the ceiling tile material.

2.4 Other Panel Types

Panels ather than mineral fiber and glass fiber acoustical tile shall weigh no maore than 0.5 PSF
and be positively attached to the ceiling runners by mechanical means, such as bolis, cables,
carabiners, d-shaped rings, screws, or rivets, Each attachment shall have an allowable design
strenglh to support the weight of the panel acting in any direction. A minimum of two
attachments are required for each panel. For ceiling installations ufilizing panels other than
mineral or glass fiber, 3/d-inch clearance shall be provided betwaen the cailing pansl and the
wall on tha sides of the ceiling area which are free o slip.

2.4.1 Other types of attachment, such as clips, snap-in devices, perforated lips, clamping

SUSPENDED LAY-IN PANEL CEILING: 2022 CBC

5. CONSTRUCTION DOCUMENTS

The canstruction documents shall clearly specify all suspendad ceiling systems, suppart details,
and lateral bracing reguiraments.

51 General Requirements

The items listed in this section shall be specified in the construction documents whare
applicable to the projact scopa. This list includes items common to most projacts but may not
include all information required for all projects. Additicnal information and details may be
required on the construction documents for project-speacific specialty conditions, configurations,
products, atc.

Except as indicated in Sections 5.9 and 5.10 and Appendix A below, it is not permitted to
repraduce this IR an the construction documents as a means of compliance,

5.2 Ceiling Systems

An acceptable ceiling grid system (or muliiple systems) shall be specified on the construction
documents. Each system specified must be classified as heavy duty and shall have a valid
evaluation report in accordance with IR A-5. The construction documents shall specify the
following for each specified grid system:

521 Manufacturar.

5.2.2 Product name.

5.2.3 Evaluation report number.

5.2.4 Main runner part, model, or catalog number.
5.2.5 Cross runner part, model, or catalog number.
5.2.6 Seismicwall clip (if used).

Whan manufacturer specific information {e.g., proprietary seismic wall clips, adjustabla wall
melding brackets, panel hold downs clips, etc.) is stated in the specifications, details on the
construction drawings shall be provided and coordingted to reflect the same manufacturer
spacific information.

5.3 Ceiling Suspension System

The cailing suspension system and its anchorage (o the structure shall be fully detailed, Whare
proprietary devices, clips, wall angles, brackets, efc. are specified, the details on the
constrection documents shall clearly specify the installation information necessary to show
compliance with all evaluation repart reguirements.

5.4 Ceiling Lateral Force Bracing

The ceiling lateral force bracing system, including bracing wires, comprassion struts, and
anchorage to the structure shall be fully detailed on the construction documeants. The bracing
assembly spacing at each floor level shall be clearly specified.

When a proprietary lateral force bracing system with a valid approval per IR A-5 (e.g., HZAI
OPM), the manufacturer's system-specific information and details (e.g., ceiling grid clip, bracing
members, conneciors, etc.) shall be included on the construction documents.

5.5 Expansion Joints and Seismic Separations Joints

Expansion joinis and seismic separation joints shall be fully detailed, and their locations shall be
shown on the reflected ceiling plans.
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5.6 Luminaires, Services and Other Devices

Details specifying required support and bracing of all luminaires, services, and other devices |
shall be provided as required to comply with this IR, Where pendant luminaires ara to be

installed in areas with a suspended ceiling, the construction documents shall include complete
support details complying with IR 16-9.

5.7 Supplementary Support Members

Details of trapeze or other supplementary support members necessary to maintain typical
hanger spacing while avoiding obstructions shall be shown on the construction documeants.,

5.8 Partition Bracing

Fartiion bracing shall be shown on the construction documents and be independent of the
ceiling system,

5.9 Ceiling Notes and Details in Appendix A

The ceiling notes and details provided in Appendix A below are deemed to meet the general
requirements of this IR, These noles and delalls shall nol be used for construction or inspection
except when incorporated in DSA-approved construction documents.

5.9.1 Use of the notes and details in Appendix A is not mandated by DSA; they are provided |
only as a convanience to the design professional for incorporation into the constrection
documents.

5.9.2 Use of other notes and details created by the design professional is always acceplable I
provided they comply with the CBC and this R,

59.3 While the Appendix & notes and details do not cover every condition that may occur on |
every project, they are infended to cover conditions common to most projects with suspended
cailings. It is anticipated thair use will facilitate a more efficient design, plan review, and

construction process.

5.9.4 An electronic drawing file of the Appendix A details in Revit LT™ 2024 format is available |
for download.

59.41 DSA provides this electronic drawing file to the design professional for convenience |
only, DSA is not responsible for issues of compatibility with particular computer systems or
conversion to other file formats.

5.9.4.2 The requiremenis of this IR are in no way changed or modified by providing the design |
professional with this electronic drawing file,

58.4.3 The electronic drawing file may not be currently up to date or in conformance with the |
published IR, The design professional shall verify and coordinate the information with the latest
publishiad IR.

5.9.4.4 Information contained in the file may be changed or updated by DSA, and DSA has no |
responsibility to notify or supply the registered design professional with these changes,

5.10 Ceiling Notes and Details: Conditions of Use

The conditions and reguirements for use of the ceiling notes and details in Appendix A below
are as follows:

5.10.1 The details give no consideration o suitability for use in a specific application,
compatibility with other building systems, appropriate use of materials or design, appearances,
ete. The design professionals listed on the form 0354 1 Applicafion for Approval of Plans and
Specifications shall review all such gualities, features, and properties © ensure code
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perimeter clips may be acceptable.

1.2.6.1 Propretary penmeter clips shall be attached o the supporting closure angle with a
minimum of two screws par clip.

1.2.6.2 Proprietary perimeter clips shall be installed around the enfire ceiling perimeter except
that a steel pop rivet may be used at the attached sides in lieu of clips when permitted by the
evaluation report,

1.2.6.3 The proprietary perimeter clip shall be qualified by approved test criteria of ASCE
Section 13.5.6.2.2.a, The qualified proprietary parimeter clip shall be in accordance with Section
4 below.

1.2.7 At the unattached walls (free condition) of the ceiling perimeter an interconnection
betwean the runners o prevent lateral spreading per ASTM ES80 Saction 5.2.4 shall be
provided. & metal stabilizer or a #16-gauge wire with a positive mechanical connection to the
runner may be used and placed within 8-inches of the wall. Where the perpendicular distance
from the wall to the first parallal runner is B-inches or less, the stabilizer or #16-gauge wire is nat
required. Refer to Appendix & Detail 2.60 below for a graphical illustration. The use of
proprietary perimeter clips to eliminate the need for stabilization is acceptable in accordance
with Section 4 balow.

1.3 Lateral Force Bracing Assembly Installation

Lateral force bracing assemblies consisting of a comprassion strut and four #12-gauge splayed
bracing wires orentad 90 degrees (in plan) from each other are required for all ceiling areas.
Refer to Appendix A Detail 2.35 below for a graphical illustration.

Exception: Lateral force bracing may be omitted for suspended ceiling systems with an area of
144 square feat or less when lateral restraint is provided at all perimeter walls in accordance
with CBC Section 1617A.1.21, ltem #4 and ASCE 7 Section 13.5.6, Exception 1.

1.3.1 Lateral force bracing assemblies shall be spaced per Table 1 below for all values of the
component importance factor (15) of the ceiling. Refer to Appendix A Details 2.10, 2.11, and 2.12
below for graphical illustrations. In cases where the brace assembly spacing changes over the
height of the building, each level of the reflectad ceiling plan shall indicate the required spacing.

IR 25-2

TABLE 1: LATERAL FORCE BERACE ASSEMBLY SPACING

Design Spectral Acceleration Brace Assembly Spacing
Parameter, (Sps) 2h <05 2k > 0.5
S—=t15 t——tr e
115 < 5pe 2 1.73 = == 8'-0" x 12°-07
S e —- -

Footroies:

a. Where, as defined in ASCE 7 Section 13.3.1:
z = haight in sinucture of point of altachrment of cailing with respect to the base,
h = awersge roaf height of the structure with respect to the base.

B, It ehall be permitled 1o use the brace assembly spacing for “2/h = 0,57 lor thetull building heighl,

1.3.2 There ghall be a brace assembly located at a distance of not more than one-half of the
spacing required by Table 1 above from each surrounding wall, expansion joint, and ceiling
edge at any verlical offsel. For exampla, where the brace spacing is 8-feel by 12-feet, the edge
distance shall be 4-feet in the direction of the 8-foot spacing and 6-feet in the direction of the 12-
foot spacing.
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devices, or spring-loaded devices or hooks, can be accepted when qualified by an evaluation
report per IR A-5, The attechment device shall be ssismically qualified in accordance with ASCE
T Saction 13.2.5 or 13.2.6,

2.4.2 An altermate means of compliance per California Administrative Code (CAC) Section 4-
304 may be used to achieve approval on & project-by-project basis of ofher means of
attachment without an evaluation report per IR A-5. Sea Procedure (PR) 18-01; Requeast for
Alfernate Design, Materials and Methods of Consfruction. The alternate means of attachment
shall have an allowable design strangth to support the weight of the panel acting in any direction
and shall ba capable of maintaining that strength if tha ceiling grid is distorted or out of level.

2.4.3 In lieu of direct restraint attachments, it is permitted {o provide a secondary means of
supporiing the panel in case of panel dropout or dislodgement due to ceiling grid distortion or
the ceiling grid becoming cut-of-level. The secondary attachment shall have an allowable design
sirength to support two times the weight of the panel acting in any direction. A slack wire or
cable connecting each panel 1o the cailing grid or struciure above are examples of secondary
means of support.

2.4.4 Special attachment details complying with one of the methods outlined above shall be
provided for the ceiling perimetar condition, whare panels are cut or altered and whara
nonstandard panel sizes or edge conditions oocur.

2.5 Exits

Ceilings over exit paths shall be installed in accordance with ASCE 7 Section 13.5.6.2.3, Item 1
as added by CBC Section 16174.1.21. A main or cross runner shall be installed on all sides of
each ceiling panal, luminaire, and service device. Splices or intersection of such runners shall
be attached with through connectors such as pop rivels, screws, pins, plates with end tabs, or
other approved conneciors.

2.6 Free-Floating Ceilings

Frea-floating ceilings (i.e., ceilings not attached to any walls) supported by wires in accordance
with this IR shall be braced in accordance with Section 1.3 above, regardless of the ceiling area,
unless it can be demonsirated the anticipated ceiling movemeant will not cause failure of the
ceiling componeants or failure of mechanical, electrical, plumbing, or fire and life safety
components and systems within the area of anticipated movement. The anticipated movement
can be assumead as the hanger suppons swinging to a 45-degrae angle from vertical in any plan
direction.

The perimater of free-floating ceilings shall be supported by & continuous runnar which is
spliced in accordance with ASTM ES80 Section 5.1.2.

2.7 Sloped Ceilings

Sloped ceilings with acoustical mineral or glass fiber tiles, surmounded on all sides by partition
walls are parmitted in accordance with the requirements of this section. Sloped cellings not
meeting the requirements of this secticn shall be custom designed and detailed.

2.7.1 The slope of the ceiling shall not exceed the manufacturar's published maximum slope
recommmendation nor 25 degreas from horizontal, whichever is less. The ceiling shall be square
or rectangular in plan. The structure above the sloped ceiling may be flat or sloped in a different
direction.

2.7.2 Tha slope shall occur across a single plana. The slope of the ceiling is to ba uniform from
the intersection of the wall at the lowest end of the ceiling to the intersection of the wall at the
uppermost end of the cailing, A gable or multifacetad cailing profile can be accomplished within
the parameters of these provisions by replacing a full height wall with a =offit at the ridge or
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compliance, appropriate integration with other building systems, and proper design for the
project-specific conditions,

5.10.2 When the details in Appendix A below are used, thay shall be incorporated into the
construction drawings submitted for DSA review and approval. Incorporation by reference alone
is not permitted, Only the notes and details applicable to the scope of the project shall be
incorporated in the construction documents (e.q., do not inclede wood connection datails in the
construction drawings for @ concrete struciure, do not include essential services building details
in the construction documents for & school project, ele.).

5103 Provided the content of the details is not changead, it is left to the discretion of the design
professional to reconfigure (i.e., renumber, resize, etc.) the details for integration into the
constrection drawings,

Exception: The design professional (DP) is required to provide additional information on all
details where so indicated in brackets with bold and rtalicized text, such as “[DP TO
SPECIFY...]". These brackels and noles lo the design professional shall be removed from the
details and replaced with the applicable information.

5.10.4 These details submitted as part of the construction documents during the plan review
procass will be subject to plan review as follows:

51041 It iz expected no plan review comment will be made on a detail incorporated into the
construction documents that is unaltered and found applicable to the project for which it is
siibmitted,

5.10.4.2 ‘Where a detail requires the designer to provide additional information to complete the
detail before applying it to the drawings, plan review will be limited to the following:

510.4.21 A review of the additional information provided.

5.10.4.2.2 A review to determing if the detail, with the addifional information, is applicable to
the project for which it is submitted,

51043 Where a detail incorporated into the construction documents has bean altered bayond
that described above, it will be subject to a full review for both detail content and applicability to
the project for which it is submittad,

510.5 Where conditions not covered by the detailz in Appendix A below cccur, project-zpecific
design and details shall be provided by the design professional. This includes, but is not imited

to, pandant luminaires, projector suppors, projector screens, cailing fans, free-floating ceilings,

atc.

6. TESTING
All field t2sting shall be performed in the presence of the project inspector or a spacial inspector.
6.1 New Installations

Fost-installed anchors in concrete used to support new cailing systems shall be tested in
accordance with this section.

6.1.1 Anchors for hanger wires shall be tested at a frequency of 10 percent. Power-actuated
fasteners in conorete shall be field tested for 200 pounds in tension, Test loads for other post-
installed anchors shall be tested in accordance with CBC Saction 181045,

6.1.2 Anchors for bracing wires shall be tested at a frequency of 50 percent in accordance with
CBC Section 191045,
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1.3.3 The slope of bracing wires shall not exceed 45 degrees from the horizontal plane and
wires shall be taut, Splices in bracing wires shall develop the wire allowable load, Only one
splice is parmitted in the entire length of a single brace wire. Refer o Appandix A Detail 6.10
below for a graphical illustration.

1.3.4 Compression struts shall meet the following requirements;

1.3.41 The strut shall be sized to adaquately resist the vartical companent of the cailing braca
force in combination with the vertical seismic force prescribed by ASCE 7 Section 13.2.1.2 and
have a maximum slenderness ratio (kIr) not to excead 300. The stnul sizes and maximum
lengths listed in Appendix A Detail 3.21 below are acceptable for ceilings complying with the
requirements of this IR.

1.3.4.2 Struts shall not be more than ane (horzontal) in six (vertical) out of plumk,
1.3.4.3 Struts shall be zeparated at least G-inches from all unbraced ducts, pipes, conduit, etc.

1.3.5 Ceiling sections in different planes or at different elevations shall have independent
positive bracing systems 1o resist lateral movement and seismic loads per ASTM ES80 Section
5.2.86.

1.3.6 Propretary lateral force bracing assemblies may be acceptable in accordance with
Section 4 below. Tha manufacturer, model number, and evaluation report number of the
proprietary lateral force bracing azsemblies shall be specified. Details of the attachment of the
proprietary assembly to ceiling grid members and floonroof streciure in accordance with the
evaluation report shall be provided on the construction documeants.

1.4 Attachment of Hanger and Bracing Wires

The construction documents shall require hanger and bracing wires to be installed in
accordance with this section.

1.4.1 Hanger wires shall be fastened with not less than three tight tums in 3-inches per ASTM
ESB0 Section 5.2,7.2. Hanger wire loops shall be tightly wrapped and sharply bent to prevent
anyvertical movemeant or rotation of the mamber within the loops. Refer to Appendix A Detail
£.10 below for a graphical illustration.

1.4.2 Bracing wires shall be fastenad with not less than four tight tums in 1-1/2-inches pear
ASCE Section 13.5.6.2.3, Item #4 as added by CBC Section 16174.1.21. Bracing wire loops
shall be tightly wrapped and sharply bent to prevent anyvertical movement or rotation of the
member within the loops. Refer to Appendix & Detail 4.10 below for & graphical illustration.

1.4.3 Hanger and bracing wire anchorage to the structure shall be installed in such a manner
that the axis of the anchor and clip aligns closely with the direction of the wire. For example,
bracing wire ceiling clips shall ba bant as shown in the details in Appandix A balow and rotalad
as required to align closely with the direction of the wire; lag screws or wood screws shall be
installed so they align closaly with the direction of the wire, etc

1.4.4 Ceiling hanger and bracing wires shall be separaled at least 6-inches from all unbraced
ducts, pipes, conduit, etc. per ASCS T Section 13.5.6.2.3, ltem #5 as added by CBC Section
1617A.1.21.

1.4.5 Hanger and bracing wiras shall not attach to or bend amund obstructions including but
not limited to piping, dectwork, conduit, and equipment. Provide trapeze or other supplementary
support members at obstructions to facilitate compliance with hanger spacing requirements,
Brace assemblies must be configured or located to avoid obstructions while maintaining
compliance with the maximum brace assembly spacing reguirements.

1.4.6 Additional hangers, struts, and brace assemblies shall be provided as required at all
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each slope transition line. The design must demonstrate the soffit construction provides strength
and stiffness in the plana of the ceiling equivalent to a full height wall,

2.7.3 Specific detailing of the sloped ceiling system is required. The requirements for a level
ceiling in this IR alzo apply to sloped ceilings. The library of details in Appendix A below does
not include details specific to sloped ceilings, but the details provided for level ceilings can ba
modifiad to meet the requirements of this section. The design professional shall review
manufacturer technical guides for recommended installation to assist in the development of site-
specific details,

274 DSA may require structural calculations to demonstrate the adequacy of the lateral
bracing system.

2.7.5 Slopad cailings shall comply with the following detailing requiremants:

2.7.51 Attachment of proprietary perimeter clips to the wallz shall comply with Section 1.2.6
above,

2.7.5.2 Main runners are to be installed parallel (up/down) 1o the direction of the ceiling slope.

2.7.5.3 Runners at the bottom/fower end of the slope shall be installed as the attached side per
Section 1.2.3 above.

2.7.54 FRunners at the top/higher end of the slope shall be installed as the frae side per
Section 1.2.3 abave.

2.7.5.5 Perimater wall angles at the top and bottomn of the slope are to be shimmed or installed
with adjustable wall mounting brackets such that the bottom leg of the anale aligns with the
plane of the ceiling. This is to ensure the 90-degree angle of the wall trim in relation to the
runner is maintained, Bending the leg(s) of the wall angle to match the slope of the ceiling is
prohibited.

2.7.5.6 Hanger wires, including slack wires, are to be installed vertical and plumb.

2.7.5.7 Compression struts are to be installed vertical and plumb in compliance with Section
1.3.4.2 abovea.

2.7.5.8 Brace wires are to be installed a maximum of 45 degrees from the horizontal plane.

2.7.5.9 Shims batween thea tiles and the gnid are required lo ensure panels are canterad to
resist sliding out.

2.7.5.10 Panel edge hold down clips are to be installed along the top of the grid to the ceiling
tilzs as follows:

2.7.510.1 For ceiling slope less than or equal to 15 degrees from horizontal: Clips ane to be
installed at each main runner and cross runner around the perimeter of the ceiling in the first
bay adjacent to the walls. See Appendix A Detail 2,20 balow.

2.7.510.2 For ceiling slope greater than 15 degrees but less than or egual to 25 degrees from
horizontal: Clips are to be installed per the illustration in Appendix A Detail 2.90 below.

2.7.511 A minimum 3/4" horizontal clearance of the runners fo the wall angle is to be
maintained at the free sides.

2.7.512 The use of a T/8-inch wall angle requires proprietary seismic clips. Each seismic clip
shall be attached to the wall angla with two screws.

2.7.6 Sloped free floating ceilings are beyond the scope of this IR. The design professional is
responsible to provide project-specific design (including supporting calculations) and details,
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6.2 Reuse of Existing Ceiling Hanger Wires and Bracing Wires

Existing hanger and bracing wires to be reused in the construction of new ceilings shall be
testad in accordanca with this saction.

6.2.1 All existing ceiling hanger wire assemblies shall be field tested o 200 pounds. If existing
hanger wires are spaced no more than 4'-0° on center each way and the first 20 tests pass, the
testing frequency can be reducead to 50 parcent.

6.2.2 All existing bracing wire assemblies shall be field tested to 440 pounds at a 45-degree
angle from horizontal and in the plan direction the wire will be reused. If the first 20 tests pass,
the tasting frequency can be reduced to 50 parcent.

6.2.3 Where a new wire is spliced to an existing wire, each spliced wire shall be field tested to
the loads given for existing assemblies above,

6.2.4 The testing frequency reductions given in Section 6.2 1 and 6.2.2 above are not
permitted for existing nonconforming buildings subject to rehabilitation in accordance with CAC
Section 4-307,

REFERENCES:

2022 California Code of Regulations [CCR) Title 24
Far 2 Califomia Building Code (CBC), Section 181741, 21
Part 3: California Electrical Code (CEC), Articla 410.36

This IR i5 intended for use by DS54 staff and by design professionals fo promaote statewide consistency for review and
approval of plans and specifications as wall &5 construction ovarsight of projects within the jurisdiction of DSA, which
mcludes State of California public schools (K-12), community colleges and state-owned or slate-leased essential
seracas buildings, This IR indicates an acceptable method for achigving compliance with applicable codes and
reguistions, although other methods proposed by design professionals may be considerad by DSA.

Thiz IR s subject 1o revigion al any time. Please check DEAS websile lor curently elfective R, Only 1IRS ligled on

the wabpage at wwew dos ca govidsal/publications at the time of project application submittal to DSA are considenad
apphicable.
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sreaks, soffits, or discontinuous areas.

danger wires that are out of plumb mare than one (horizontal) in six (vertical) shall have
-sloping wires. See ASTM CE36 Figure 1 and Appandix A Detail 440 below for
ible counter-sloping methods.

danger wire connaction to the structure above shall be capable of carrying not less

0-pound allowable load per ASTM ESB0 Section 5.2.7.2. —

Aftachment of the bracing wires to the structure above and to the main runners shall be
te for the lnad imposed, The ceiling weight (W) shall not be taken as less than 4 PSF for
ling seismic forces (Fa).

Post-installed anchors (e.g., expansion anchors, screw anchors, power-actuated

rs, el ) shall have a curreant evaluation reporl in accordance with IR A-5; Acceplance of
ts, Materials and Evaluation Reports. The specified embedment of post-installed anchors
ifted to be less than the minimum embedment noted in the Appendix A details below,

d it complies with the avaluation report and the design professional specifies the anchor
nonstrates its structural adeguacy.

Power-actuated fasteners in concrete are not permitted for bracing wires,

The DSA-approved construction documeants shall address the protaction of prestressing
3 whian post-installed anchors are specified in prestressed concrete. The construction
snits shall require field verification of the existing prestressing tendon or strand Iocations
ude the following:

1 MNotes on plans and details indicating where nondestructive scanning is required, and
reme caution should be exercised winle drlling.

¢ Minimum clearance dimensions betwean post-installed anchors and prestrassing

3 Motes giving direction in the event of damage to existing prestressing stesl, including
oppaga and immeadiate notification of the design professional.

(pansion Joint and Seismic Separation Joints
istruction documents shall spacify joints in the cailing system in accordance with this

cxpansion joints shall be provided in the ceiling at intersections of comidors and at

15 of corfdors and Iobbies or other similar areas, Refer 1o Appeandix A Details 2.30 and -

low for graphical illustrations.

-or ceiling areas exceeding 2,500 square feet, a seismic separation joint shall be
d 1o divide the ceiling into areas not exceeding 2,500 square feet in accordance with
=580 Section 5.2.9. Refer to Appendix A Detail 2.45 below for a graphical illustration.

iminaires, Services, and Other Devices

nairas, services, and other devices shall ba mountad in a manner that will nat
mise ceiling perfformance in accordance with ASTM ES80 Sections 5.3 and 5.4. |

~eiling panels shall not support any luminaires, services, or otherdevicas.

Fanetrations through the ceiling for sprinkler heads and ather similar devices that are not
Iy tied to the ceiling system in both horizontal directions shall provide one of the following
i ESED Section 5.2 .8.5:

2-inch ovarsizad ring, sleeve, or adapter through the cailing tile to allow free movement
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CEILING SYSTEM ALTERATION
I Existing Grid Cut or Altered

hen any porion of an axisting grid system is cut or allerad and any one of lhe conditions
scribed in the subsections below applies, the entire ceiling in the affected space shall be
aluated and upgraded as required to meet the requirements of the current CBC and this IR,
ith DSA concurrance, othar axisting lateral bracing systems may be deamed aguivalent o a 4-
1y brace wire and compression post lateral force bracing system.

1.1 The existing ceiling does not have lateral bracing assemblies (i.e,, 4-way brace wires and
mprassion post).

1.2 The existing ceiling has lateral bracing assemiblies (i.e., 4-way brace wires and
mprassion post) with spacing graater than 12-feet on center in either principal axis,

1.3 The area cut or altered exceeds 10 parcant of the entire ceiling area. The “entire” ceiling
the affected space is defined as the area of ceiling bounded by four walls or & combination of
ills and expansion joints or seismic separation joints.

¢ Existing Grid Not Cut or Alterad

aluation and associated upgrade to the ceiling gnd, suspension system, and lateral force
acing assamblies s not required when the cailing grid is not cut or alterad, and the scope of
¥k iz limited to the following:

£.1 Replacement of existing ceiling panals with like panels of equal or lesser waight.

£.2 Replacement of luminaires or air terminals with like units (i.e., equal size and aqual or
wer weight) placed in the same locations.

£.3 Replacement of anly the intemal lighting components (2.0., lens, ballast, or lamps) within
isting luminaires and the attachmant of the luminaire’s outer enclosure to existing grid is not
ered.

I Reuse of Existing Ceiling Wires

listing ceiling hanger and bracing wires may ba reused provided the following requirements
B met:

3.1 Wire gauge and spacing complies with the current applicable codes and this IR.

.2 DSA-approved construction drawings include a detail specifying the splice between a
w and existing wire. Acceptable wire splice defails are provided in Appendix A Detail §.10
e,

1.3 Wires are tested in accordance with Section 6.2 below.
ACCEPTANCE OF EVALUATION REFORTS

Hling grid systems and components with valid evaluation reports issued by gualified

aluation agencies, in accordance with IR A-5 are accepted by DSA, provided the system or
mponent mests the requirements of CBC Secfion 1617A.1.21, ASTM CH35, ASTM CE36, and
iTM EBBO Section 5. Where a qualified evaluation report is utllized, the installation shall

mply with all the requirements specified in the evaluation report (e.g., connections, member
es, perimeter details, special clips to wall angles, rigid braces, etc. ).

accordance with IR A-5, DS3& will accept Department of Health Care Access and Information
CAl) Preapproved Details (OFD) 2013 CBC Standard Suspended Ceiling Details for
woustical Tile or Lay-in Panel Ceilings” and HCAI Preapproval of Manufacturer Certification
PR
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