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SECTION 095300
SUSPENDED ACOUSTICAL CEILING SYSTEMS

LIGHT, INTERMEDIATE, AND HEAVY DUTY EXPOSED AND CONCEALED GRID SUSPENSION SYSTEMS WITH ACOUSTICAL CEILING UNITS.  USE SECTION 095153 FOR ATTACHED ACOUSTICAL CEILINGS AND FOR ADHESIVE APPLIED TILE ON SUSPENDED GYPSUM BOARD OR PLASTER CEILINGS.  BEFORE EDITING, SEE INFORMATION AT END OF SECTION.
PART 1   GENERAL

1.01
REFERENCES


A.
ASTM C 635 - Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings.


B.
ASTM C 636 - Installation of Metal Ceiling Suspension Systems for Acoustical Tile and Lay-in Panels.


C.
ASTM E 1414 - Standard Test method for Air-born Sound Attenuation Between Rooms Sharing a Common Ceiling Plenum.


D.
ASTM E 1264 - Standard Classification for Acoustical Ceiling Products.


E.
Ceilings and Interior Systems Contractors Association (CISCA) Acoustical Ceilings:  Use and Practice.


F.
UL - Fire Resistance Directory and Building Material Directory.

1.02
SYSTEM DESCRIPTION


A.
Suspended Ceiling System consisting of main runners and cross runner tees snapped together to form modules or grids for the installation of lay-in acoustical tiles or panels, air diffusers, and light fixtures.

IF MORE THAN ONE TYPE IS REQUIRED, MAKE SURE “TYPES” ARE INDICATED ON THE DRAWINGS.  CONCEALED GRID SUSPENSION SYSTEMS ARE USED WITH TILES.

B.
Structural Performance and Suspension System Types:

USE LIGHT DUTY FOR RESIDENTIAL WORK AND STRUCTURES WHERE CEILING LOADS OTHER THAN TILE OR PANELS ARE NOT ANTICIPATED.


1.
Type LD/EG:  Light duty, direct hung, exposed grid.  (Minimum load carrying capability of main runners:  5 lb/lin ft).



2.
Type LD/CG:  Light duty, direct hung, concealed grid.  (Minimum load carrying capability of main runners:  5 lb/lin ft).

USE INTERMEDIATE DUTY FOR CEILINGS BEARING MODERATE LOAD OF LIGHTS AND AIR DIFFUSERS.  THIS TYPE COMMONLY USED FOR INSTITUTIONAL PROJECTS.


3.
Type ID/EG:  Intermediate duty, direct hung, exposed grid.  (Minimum load carrying capability of main runner:  12 lb/lin ft).



4.
Type ID/CG:  Intermediate duty, direct hung, concealed grid.  (Minimum load carrying capability of main runners:  12 lb/lin ft).

USE HEAVY DUTY FOR HEAVY LOAD OF LIGHTS, AIR DIFFUSERS, ETC.


5.
Type HD/EG:  Heavy duty, direct hung, exposed grid.  (Minimum load carrying capability of main runners:  16 lb/lin ft).



6.
Type HD/CG:  Heavy duty, direct hung, concealed grid.  (Minimum load carrying capability of main runners:  16 lb/lin ft).

1.03
SUBMITTALS

DEPENDING ON IMPORTANCE, RETAIN OR DELETE SHOP DRAWINGS.

A.
Shop Drawings:  Reflected ceiling plans and details that indicate coordinating penetrations and ceiling mounted items, including the following:



1.
Ceiling suspension members.



2.
Method of attaching hangers to supporting building structure.



3.
Ceiling-mounted items including light fixtures; air outlets and inlets; sprinkler heads; and special moldings at walls, columns penetrations, and other junctures with adjoining construction.


B.
Product Data:  Manufacturer’s catalog sheets, specifications, and installation instructions for the following:



1.
Each suspension system type specified.



2.
Acoustical units specified.



3.
Integral access units.


C.
Samples:



1.
Suspension System Materials:  12 inches long of exposed suspension system, component members, including moldings, for each color and system type required.



2.
Acoustical Units:  12 inches square, each type, pattern, and color specified.


D.
Quality Control Submittals:



1.
Certification:  Manufacturer’s written statement, certifying that the suspension system meets or exceeds the specified structural requirements.

DELETE PARAGRAPH BELOW IF PROJECT IS NOT INTENDED FOR LEED CERTIFICATION.


E.
LEED Design Submittals:



1.
MR Credit 4.1 and MR Credit 4.2:  Identify manufacturer’s name, the percentage of post-consumer recycled content by weight, the pre-consumer recycled content by weight, and the cost of the product.


2.
MR Credit 5.1 and MR Credit 5.2:  Identify source, cost, and the fraction by weight that is considered regional.

SUBPARAGRAPH BELOW May be a source of credit depending on the materials selected; bamboo is available from Armstrong AND POSSIBLY OTHER MANUFACTURERS.


3.
MR Credit 6:  Identify the manufacturer’s name, the rapidly renewable content of the product submitted, and the cost of the product.

SUBPARAGRAPH BELOW May be a source of credit depending on the materials selected.



4.
MR Credit 7: Identify manufacturers’ name(s), percentage of FSC Certified Content, total cost of FSC Certified materials installed on the project, total cost of wood installed on the project, and provide Chain of Custody Documentation for each FSC certified product installed on the project.

SUBPARAGRAPH BELOW IS FOR LOW EMITTING MATERIALS – COMPOSITE WOOD & AGRIFIBER PRODUCTS.  SUBPARAGRAPH BELOW May be a source of credit depending on the materials selected; bamboo is available from Armstrong AND POSSIBLY OTHER MANUFACTURERS.


5.
EQ Credit 4.4: Identify each composite wood and agrifiber products installed in the building interior and document that it does not have any added urea-formaldehyde.  Provide a narrative description of any special circumstances or non-standard compliance paths taken.


F.
Contract Closeout Submittals:



1.
Maintenance Instructions:  Two copies of the manufacturer’s printed recommendations for cleaning and refinishing the acoustical units.  Include precautions regarding materials and methods which may be detrimental to finish and acoustical efficiency.

1.04
QUALITY ASSURANCE


A.
Installers Qualifications:  The persons installing the suspended acoustical ceiling system and their supervisor shall be personally experienced in suspended acoustical ceiling installation and shall have been regularly employed by a company installing systems for a minimum of 2 years.

IF FIRE RESISTANCE RATED ASSEMBLIES ARE REQUIRED, INCLUDE SECTION 014100 IN THE PROJECT MANUAL.REVISE PARAGRAPH BELOW IF SELECTING CLASS B MATERIALS.  CLASS B UNITS ARE THOSE WITH FLAME SPREAD NOT EXCEEDING 75 ON FACE SIDE.

B.
Surface Burning Characteristics:  Tested in accordance with ASTM E 84 and complying with ASTM E 1264 for Class A products.



1.
Flame Spread:  25 or less.



2.
Smoke Developed:  50 or less.

1.05
DELIVERY, STORAGE, AND HANDLING


A.
Deliver acoustical units and suspension system components to the Project Site in original, unopened packages and store them in a fully enclosed space protected against damage from moisture, direct sunlight, surface contamination, and other causes.


B.
Open ends of acoustical unit packages 24 hours before installation to stabilize moisture content and temperature.


C.
Handle acoustical units carefully to avoid chipping edges or damaging units in any way.

1.06
PROJECT CONDITIONS


A.
Environmental Requirements:  Comply with acoustical units manufacturer’s printed temperature and ventilation requirements before, during, and after installation.


B.
Space Enclosure:  Do not install interior acoustical units until space is enclosed and weatherproof, wet work in spaces is completed, and work above ceilings is complete.

1.07
MAINTENANCE


A.
Furnish extra materials described below to match products installed, are packaged with protective covering for storage, and are identified with appropriate labels.  Furnish quantities equal to 2 percent of acoustical units and exposed suspension system components installed.

PART 2   PRODUCTS

2.01
METAL SUSPENSION SYSTEM MATERIALS



A.
Provide manufacturer’s standard metal suspension systems of types, structural classifications, and finishes indicated that comply with applicable ASTM C 635 requirements.

 FOR SUSTAINABLE BEST PRACTICE, ADD SUBPARAGRAPH BELOW

    
B.
Recycled Content:  Provide products made from steel sheet with average recycled content such that post-consumer recycled content plus one-half of pre-consumer recycled content is not less than 25 percent.

REFER TO MANUFACTURER’S LITERATURE FOR THE VARIETY OF GRID DESIGNS AVAILABLE.  THE FOLLOWING TYPES ARE COMMONLY USED.

C.
Grid Materials:

CHANGE STEEL TO ALUMINUM IF PROJECT DESIGN.


1.
Double-web design main runners and cross-runner tees roll-formed from electrogalvanized cold rolled sheet steel with prefinished steel caps on flanges.




a.
Exposed Tees: 9/16 inch wide caps minimum and 15/16 inch wide caps maximum.

EDIT FOR FINISH TYPE BELOW.


2.
Grid Finish:  Prepainted white or color as selected from manufacturer’s standard colors.


D.
Accessories:



1.
Wall Moldings and Trim:  Steel or extruded aluminum of types and profiles indicated, or if not indicated, manufacturer’s standard prefinished moldings for edge penetrations that fit type of edge detail and suspension indicated.

USE SPLINES AND SPRING STEEL SPACERS FOR TILES IN CONCEALED SYSTEM.


2.
Splines:  Type and size required for the specified acoustical units.



3.
Spring Steel Spacers:  Designed to hold border acoustical units in compression.

HOLD-DOWN CLIPS REQUIRED FOR FIRE RATED LAY-IN SYSTEMS.  MAY BE USED FOR NON-RATED SYSTEMS AT OPTION OF DESIGNER.


4.
Hold-down Clips:  Designed to hold acoustical units in place and, where required, of special type to provide access to plenum.

USE IMPACT CLIPS ONLY IN COMBINATION WITH SPECIAL IMPACT RESISTANT ACOUSTICAL PANELS (SPECIFIED BY NAME).


5.
Impact Clips:  Manufacturer’s special spring-type clips, designed to re-position acoustical unit on impact.

USE ACCESS COMPONENTS FOR CONCEALED GRID SYSTEM.  DELETE IF HINGED ACCESS DOORS ARE SPECIFIED ELSEWHERE.


6.
Access Components:  Manufacturer’s special components for required access above ceiling line.



7.
Acoustical Sealant:  Manufacturer’s recommended paintable, permanently flexible shrink and stain resistant sealant.


E.
Attachment Devices:

CHECK TYPE OF ATTACHMENT OR HANGERS ON DRAWINGS.  DELETE TYPES NOT REQUIRED.


1.
Hanger Clips:  Galvanized steel clips or clamps specifically designed for attachment to structural steel.  Drive-on clips or clamps which depend on friction to hold the device are not acceptable.



2.
Welded Studs:  Low carbon steel copper flashed studs, 1/4 - 20 UNC, automatic short-cycle welded to a transformer-rectifier power source.  When surface on which studs are to receive fireproofing, furnish studs of length to extend one inch below fireproofing.



3.
Wire Hangers, Braces, and Ties:  Galvanized carbon steel, soft temper; prestretched.  Yield stress at least 3 times design load but not less than 12 gage, .106 diameter.



4.
Hanger Rods:  Mild steel, zinc coated, or protected with rust inhibitive paint.



5
Flat Hangers:  Mild steel, zinc coated, or protected with rust inhibitive paint.



6.
Hanger Tees:  Galvanized steel, 16 gage T-hangers for attachment to precast concrete decks.



7.
Expansion Anchors:  Double cinch type, of soft metal alloy.



8.
Bolts:  3/8 inch diameter, length as required for full threads of nut.



9.
Miscellaneous Fasteners:  Bolts, screws, and other fasteners recommended by suspension system manufacturer and necessary to install the Work.

SPECIFY TILE AND/OR PANELS BY TYPES (A, B, C), IF MORE THAN ONE TYPE IS REQUIRED, AND MODIFY ARTICLE BELOW AS NECESSARY.
2.02
ACOUSTICAL UNIT MATERIALS


A.
Standard for Acoustical Units:  Manufacturer’s standard units of configuration indicated that comply with ASTM E 1414 and ASTM E 1264, conforming to the following:

NRC AND CAC RANGES ARE MINIMUM REQUIREMENTS.  UPGRADE, IF REQUIRED, TO MATCH THE SPECIFIC MATERIALS DESIRED.


1.
Noise Reduction Coefficient (NRC) Range:  0.50 - 0.75.



2.
Ceiling Attenuation Class (CAC) Range:  30 - 34.

LR BELOW APPLIES TO MOST TILE AND PANEL FINISHES.  LOWER VALUES LISTED BY MANUFACTURERS FOR SPECIAL SURFACE FINISH OR TEXTURE.  CHECK MANUFACTURER’S LITERATURE.


3.
Light Reflectance Coefficient (LR):  0.75 or greater.

FOR SUSTAINABLE BEST PRACTICE, ADD SUBPARAGRAPH BELOW:


4.
Recycled Content: Provide acoustical panels with recycled content such that postconsumer recycled content plus one-half of pre-consumer content constitutes a minimum of 45-70% by weight. 


B.
Acoustical Units:

SELECT MINERAL BASE ACOUSTICAL UNIT(S) BELOW TO MEET PROJECT OR DESIGN REQUIREMENTS.  (TYPE III) AND (FORM 2) ARE COMMON TYPE PANEL PRODUCTS AVAILABLE FROM THE INDUSTRY.  PAINTED FINISH (TYPE III) IS THE ONLY FINISH AVAILABLE FOR TILES.  MANY PATTERNS WITH PAINTED FINISH ALSO AVAILABLE WITH SCRUBBABLE FINISH.  SEE MANUFACTURER’S LITERATURE.


1.
Mineral base with factory applied painted finish. (Type III).



2.
Mineral base with scrubbable pigmented or clear finish. (Type IX).

MINERAL BASE WITH MEMBRANE-FACED OVERLAY IS SUITED FOR AREAS WHERE ABUSE TO CEILING SURFACES IS A POSSIBILITY.  ALSO STAIN RESISTANT.  EXAMPLES ARE ARMSTRONG’S “ARMASHIELD” AND USG INTERIOR’S “CLEAN ROOM”.


3.
Mineral base with membrane-faced overlay. (Type IV).

SELECT FOR SUBPARAGRAPHS ABOVE TO COORDINATE WITH MINERAL BASE PANELS.  CONSULT MANUFACTURER’S LITERATURE FOR TYPE REQUIRED.



a.
Nodular, cast or molded. (Form 1).




b.
Water felted. (Form 2).




c.
Dry felted. (Form 3).

MINERAL BASE ACOUSTICAL UNIT (TYPE X) BELOW IS HIGHLY RESISTANT TO DIRT, GREASE, AND OTHER SEVERE CONDITIONS.  RECOMMENDED FOR USE IN CLEAN ROOMS, KITCHENS, CORRIDORS, ETC.  EXAMPLES ARE ARMSTRONG’S “FIRE GUARD ML” AND USG INTERIOR’S “AURATONE METAL FACE”.


4.
Mineral base with plastic or aluminum membrane-faced overlay, or both. (Type X).


C.
Panel Dimensions and Edge Details:

SELECT SIZE AND THICKNESS BELOW TO SUIT PROJECT.


1.
Size:  24 x 48 inches; thickness 5/8 inch.



2.
Size:  24 x 24 inches; thickness 5/8 inch.



3.
Size:  24 x 48 inches; thickness 3/4 inch.



4.
Size:  24 x 24 inches; thickness 3/4 inch.

SELECT EDGE TYPE TO SUIT PROJECT.


5.
Edges:  Square.



6.
Edges:  Wide reveal.



7.
Edges:  Narrow reveal.


D.
Tile Dimensions and Edge Details:

SELECT SIZE AND THICKNESS TO SUIT PROJECT.


1.
Size:  12 x 12 inches; thickness 5/8 inch.



2.
Size:  12 x 12 inches; thickness 3/4 inch.

SELECT EDGE TYPE TO SUIT PROJECT.  SQUARE EDGE TENDS TO GIVE POOR JOINT APPEARANCE.


3.
Edges:  Beveled, kerfed and rabbeted.



4.
Edges:  Square, kerfed and rabbeted.



5.
Edges:  Square, tongue and groove.


E.
Pattern Description:

SELECT ONE (OR MORE) OF THE PATTERNS LISTED BELOW.  OTHER PATTERNS ARE AVAILABLE, CONSULT MANUFACTURER’S LITERATURE. COMMONLY USED ARE PERFORATED AND FISSURED.


1.
Perforated, regularly spaced holes.



2.
Perforated, randomly space large holes.



3.
Perforated, small holes.



4.
Fissured.



5.
Lightly textured.



6.
Heavily textured.



7.
Smooth.



8.
Printed.



9.
Embossed.



10.
Surface scored.

ACCESS UNITS ARE FOR TILE INSTALLATIONS ONLY.

F.
Integral Access Units:  Provide 12 x 24 inch access units, formed from special suspension members and matching tile with edges modified to allow removal.

OTHER SURFACE TYPES, COMPOSITIONS, AND SPECIAL PURPOSE UNITS (BESIDES THOSE SPECIFIED) ARE AVAILABLE.  MANY ARE PROPRIETARY.  IF SUCH UNITS ARE REQUIRED (HIGH STC RATED OR GLASS FIBER, FOR EXAMPLE) EDIT SECTION AND INSERT BRAND NAME(S) AND DESCRIPTION.
PART 3   EXECUTION

3.01
EXAMINATION


A.
Examine substrates and structural framing scheduled to receive the ceiling system for compliance with requirements specified.  Do not install the Work until unsatisfactory conditions are corrected.

3.02
INSTALLATION OF SUSPENSION SYSTEM


A.
Install acoustical ceiling suspension system to comply with installation standard ASTM C 636, in accordance with the manufacturer’s printed instructions, and CISCA “Ceiling System Handbook”.


B.
Lay-out system to a balanced design with edge units no less than 50 percent of acoustical unit size.


C.
Hang suspension system independent of walls, columns, ducts, pipes, and conduit.


D.
Hangers:



1.
Attach hangers to supporting construction, spaced 4 feet oc maximum and within 6 inches of ends of main beams.  Where ducts or other items, including items provided under related contracts (if any), interfere with the spacing of hangers, install trapeze type hangers under the obstructing items to support ceiling hangers.



2.
Wrap hanger wire ends a minimum of three times horizontally, forming tight loops and turning ends upward.



3.
Do not kink or bend hangers as a means of leveling components.


E.
Attachment of Hangers to Supporting Construction:  Unless otherwise shown, secure the hangers to the construction as follows:



1.
Attachment to Existing Cast-in-Place Concrete:  Attach hangers to clip angles, fastened to the concrete with expansion bolts or drive pins.



2.
Attachment to Structural Steel Framing:  Clinch hanger around top of flange of steel member approximately 135 degrees.  If framing member supports roof planks or precast slabs, bolt hanger to center of web or weld to bottom flange.  Where applicable, hanger wires may be directly double wound around steel members with wires twisted together.



3.
Attachment to Steel Joists:  Secure hanger with special clip or clamp designed for such use.  Where applicable, hanger wires may be directly double wound around steel members with wires twisted together.



4.
Attachment to Precast Tees, Slabs, and Planks:  Insert “T” hangers through joints between the units.  Where concrete fill is required, lay out and install hangers prior to placing fill.



5.
Attachment to Steel Decks:  Secure hangers with welded studs.  Locate studs as close to the deck supports as possible.  Install studs in accordance with manufacturer’s printed instructions. After installation, clean stud welds and repair the affected areas of deck and studs with cold galvanizing compound.  Attach hangers to studs with double nuts.



6.
Attachment to Wood Framing (Except Trusses):  Secure hangers with threaded fasteners.



7.
Attachment to Wood Trusses:  Double wind hanger wire around bottom chord member and twist wire together securely.


F.
Suspension System Installation Tolerances:



1.
Form right angles at intersections of main and cross runners.



2.
Install main runners level to within 1/8 inch in 12 feet.  Install cross runners to within 1/32 inch of the required center distances (non-cumulative beyond 12 feet).



3.
Align vertical distance of exposed surfaces between intersecting runners to within 0.015 inch.



4.
Limit horizontal gaps in exposed surfaces of intersecting or abutting members to within 0.020 inch.


G.
Wall Moldings and Trim:  Install moldings and trim of type indicated where ceilings intersect vertical surfaces.  Use manufacturer’s recommended fasteners suited for secure attachment to the particular substrate.

RETAIN SEALANT IF AIR MOVEMENT, LIGHT LEAKS, AND SOUND LEAKS AT EDGES OF CEILING ARE NOT ACCEPTABLE.


1.
Sealant Bed:  Apply continuous ribbon of acoustical sealant, concealed on back of vertical leg of moldings before they are installed.



2.
Screw attach moldings to substrate at intervals not over 16 inches oc and not more than 3 inches from ends, leveling with ceiling suspension system to tolerance of 1/8 inch in 12 feet.  Miter corners accurately and connect securely.

3.03
INSTALLATION OF ACOUSTICAL UNITS


A.
Install acoustical units in accordance with the manufacturer’s printed instructions, unless otherwise shown or specified.



1.
Fit acoustical units in place, free from damaged edges or other defects detrimental to appearance and function.



2.
Install acoustical units level, in uniform plane, and free from twist, warp, and dents.



3.
Scribe and cut acoustical units to fit accurately at borders and at penetrations.

NEXT 4 SUBPARAGRAPHS ARE FOR TILE INSTALLATIONS ONLY.


4.
Where tiles are not supported by suspension members, install splines at unsupported joints.



5.
Keep border tiles in compression by inserting spring steel spacers between tiles and moldings.  Place one spacer bar at the center of each tile.

DELETE EITHER OR BOTH OF NEXT 2 SUBPARAGRAPHS BELOW DEPENDING ON PROJECT REQUIREMENTS.  MODIFY PERCENTAGE IN SUB-PARAGRAPH BELOW TO SUIT PROJECT REQUIREMENTS.


6.
Locate integral access units to provide uniformly distributed units equal to 20 percent of the total area of each ceiling.



7.
Install integral access units in locations shown on the drawings.

HOLD-DOWN CLIPS AND IMPACT CLIPS ARE FOR PANEL INSTALLATIONS ONLY.  DELETE EITHER (OR BOTH).  HOLD-DOWN CLIPS ARE REQUIRED FOR FIRE RATED SYSTEMS, BUT MAY ALSO BE USED FOR NON-RATED SYSTEMS TO MEET PROJECT REQUIREMENTS.  IMPACT CLIPS ARE USED ONLY WITH SPECIAL IMPACT RESISTANT PANELS.


8.
Hold-down Clips:  Install hold-down clips in areas shown on the drawings and in areas required for fire resistance ratings.  Space as recommended by panel manufacturer, or as shown or required.



9.
Impact Clips:  Install impact clip system in accordance with the manufacturer’s printed instructions.

3.04
CLEANING AND ADJUSTING


A.
Clean exposed surface of acoustical ceilings, including trim, wall moldings, and suspension members.  Comply with manufacturer’s printed instructions for cleaning and touch-up of minor finish damage.

END OF SECTION

THE REMAINDER OF THIS DOCUMENT IS FOR INFORMATION ONLY; NOT TO BE INCLUDED IN PROJECT SPECIFICATIONS.

This Section was developed based on literature, technical data, and specifications of the following companies and products:

Suspension Systems and Acoustical Units:  Armstrong World Industries, Inc., Celotex Corporation, and USG Interiors.

Tile Versus Panels:  In recent years, an even greater proportion of acoustical ceilings have been specified as panel systems.  Many special-use products are available today only in panel form. More and more tile products have been discontinued.  Panels are used with exposed suspension systems and tiles are used with concealed or semi-exposed suspension systems.

When editing the requirements for suspension systems and acoustical units, retain only those requirements that correlate with actual products.  Don’t assume that every combination light reflectance, acoustical rating, and size listed under each pattern, form, and type is available for acoustical units.  Similarly, correlate edge and joint details of acoustical units with main and cross-runner configurations to ensure that they are compatible with one another.

ASTM E 1264 “Standard Classification for Acoustical Ceiling Products” uses a designation for identifying panels and tiles.  “Type” and, sometimes, “Form” classify the various materials and finishes available.


(Example):

Type III - Mineral base with painted finish.





Form 2 - Water felted.
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