http://www.syska.net/Specs/Mechanical/15242M-Vibration%20Isolation.doc

SECTION 15242

VIBRATION ISOLATION

NOTE:
THIS SECTION MUST BE REVIEWED BY THE PROJECT ACOUSTICAL CONSULTANT.

EDIT TO SUIT JOB REQUIREMENTS

1.00 GENERAL

1.01 PRINCIPAL WORK IN THIS SECTION

A. Inertia bases.

B. Vibration isolation.

C. Seismic control for equipment.

1.02 PRODUCTS FURNISHED BUT NOT INSTALLED UNDER THIS SECTION

A. Section 03300 ‑ CONCRETE:  PLACEMENT OF ISOLATORS IN FLOATING FLOOR SLABS.

1.03 PRODUCTS INSTALLED BUT NOT FURNISHED UNDER THIS SECTION

A. Section 03300 ‑ CONCRETE:  SUPPLY OF CONCRETE FOR PLACEMENT BY THIS SECTION.

1.04 PERFORMANCE REQUIREMENTS

A. Provide vibration isolation on motor driven equipment over 0.5 HP, plus connected piping and ductwork.

B. Provide minimum static deflection of isolators for equipment as indicated.

1. Basement, Under 20 hp.

a. Under 400 rpm: [________]

b. 400 ‑ 600 rpm: 1 in.

c. 600 ‑ 800 rpm: 0.5 in.

d. 800 ‑ 900 rpm: 0.2 in.

e. 1100 ‑ 1500 rpm: 0.14 in.

f. Over 1500 rpm: 0.1 in.

2. Basement, Over 20 hp (15 kW)

a. Under 400 rpm: [________]

b. 400 ‑ 600 rpm: 2 in.

c. 600 ‑ 800 rpm: 1 in.

d. 800 ‑ 900 rpm: 0.5 in.

e. 1100 ‑ 1500 rpm: 0.2 in.

f. Over 1500 rpm: 0.15 in.

3. Upper Floors, Normal

a. Under 400 rpm: [________]

b. 400 ‑ 600 rpm: 3.5 in.

c. 600 ‑ 800 rpm: 2 in.

d. 800 ‑ 900 rpm: 1 in.

e. 1100 ‑ 1500 rpm: 0.5 in.

f. Over 1500 rpm: 0.2 in.

4. Upper Floors, Critical

a. Under 400 rpm: [________]

b. 400 ‑ 600 rpm: [________]

c. 600 ‑ 800 rpm: 3.5 in.

d. 800 ‑ 900 rpm: 2 in.

e. 1100 ‑ 1500 rpm: 1 in.

f. Over 1500 rpm: 0.5 in.

5. Upper floor locations shall be considered critical unless otherwise indicated.

C. Use concrete inertia bases for fans having static pressure in excess of 3.5 in. WC (0.85 kPA) or motors in excess of 40 HP (30 kW), and on base mounted pumps over 10 HP (7.5 kW).

1.05 SUBMITTALS

A. Shop Drawings:  Indicate inertia bases and locate vibration isolators, with static and dynamic load on each.

B. Product Data:  Catalog cuts and schedule of vibration isolator type with location and load on each.

2.00 PRODUCTS

2.01 MANUFACTURERS

NOTE:
USE MANUFACTURERS LISTED IN THE FOLLOWING LIST:

A. Vibration isolators and bases:

1. Mason Industries, Inc.

2. Peabody Noise Control, Inc.

3. M.W. Sausse Co.

4. Vibration Eliminator Co.

5. Vibration Mountings and Controls, Inc.

NOTE:
MAKE SURE THAT REQUIREMENTS INCLUDED IN 2.02 THROUGH THE END OF PART 2 DO NOT CONFLICT WITH MANUFACTURERS AND PRODUCTS SPECIFIED.  INCLUDE AS APPLICABLE FOR THIS JOB.  CHECK THE APPLICATION FOR THE VIBRATION ISOLATORS AND EQUIPMENT BASES WHICH ARE REQUIRED FOR THIS PROJECT.  DELETE TYPES WHICH ARE NOT REQUIRED.

2.02 VIBRATION ISOLATOR TYPES

A. Spring type:

1. Spring isolators shall incorporate following:

a. Minimum spring coil diameter of 0.8 of loaded operating height.

b. Corrosion resistance where exposed to corrosive environment with:

1) Springs cadmium plated and neoprene coated.

2) Hardware cadmium plated.

3) All other metal parts hot dip galvanized.

c. Reserve deflection (from loaded to solid height) of 50% of rated deflection.

d. Leveling device.

e. Acoustical base pad.

1) Ribbed or waffle neoprene.

2) 1/4 in. thick.

3) Maximum Shore‑A durometer of 50.

f. Designed and installed so that ends of springs remain parallel.

g. Non‑resonant with equipment forcing frequencies or support structure natural frequencies.

2. Type "A":  Similar to Mason Type SLF 

3. Type "B":  same as Type "A" except:

a. Provide built‑in resilient vertical limit stops.

b. Tapped holes in top plate for bolting to equipment.

c. Capable of supporting equipment at fixed elevation during equipment erection.

OPTION!  SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS:

OPTION 1

d. Similar to Mason Type SLR.

NOTE:
INCORPORATES SEISMIC RESTRAINT WHERE REQUIRED.

OPTION 2  TYPE

e. Incorporate seismic restraint in all directions.

f. Similar to Mason Type SSLFH.

NOTE:
HANGER ROD TYPE

4. Type "C":  spring hanger rod isolators shall incorporate the following:

a. Spring element seated on steel washer within neoprene cup.

b. Steel retainer box encasing spring and neoprene cup.

c. Minimum 1/2 in. clearance between retainer box and spring hanger rod.

d. Factory preloading to 75% of rated load.

e. Minimum 15O angular clearance between rod and retainer box.

f. Similar to Mason PC30.

5. Where operating weight differs from installed weight provide built‑in adjustable limit stops to prevent equipment rising when weight is removed.

a. Stops shall not be in contact during normal operation.

B. Elastomer mounting types:

1. Type "D":  Double deflecting type incorporating following:

a. Bolt holes for bolting to equipment base.

b. Bottom steel plates for bolting to sub‑base as required.

c. Unit type design molded in black oil‑resistant neoprene.

d. Neoprene compounded to meet following:

1) Not greater than 50 durometer.

2) Minimum tensile strength 2000 psi.

3) Minimum elongation 300%.

4) Maximum compression set of 25% of the original deflection.

e. Similar to Mason Type ND.

NOTE:
HANGER ROD TYPE.

2. Type "E":  Elastomer hanger rod isolators shall incorporate following:

a. Molded unit type neoprene element.

b. Compounding described in Type "D" above.

c. Steel retainer box encasing neoprene mounting.

d. Minimum 1/2 in. box.

e. Similar to Mason Type HD.

3. Type "F":  pad type elastomer mountings to incorporate following:

a. 5/16 to 3/8 in. minimum thickness.

b. 50 psi maximum loading.

c. Ribbed or waffled design.

d. 1/16 in. galvanized steel plate between multiple layers of pad thickness.

e. Suitable bearing plate to distribute load.

f. Similar to Mason Type W Series.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.  SPECIAL APPLICATION ONLY.

4. Type "G":  Pad type elastomer mountings to incorporate following:

a. Laminated canvas duck and neoprene.

b. Maximum loading 1000 psi.

c. Suitable bearing plate to distribute load.

d. Minimum thickness 3/8 in.

e. Similar to Mason Type HL.

5. Type "H":  Combination spring/elastomer hanger rod isolators to incorporate following:

a. Spring and neoprene isolator elements in steel box retainer.

b. Characteristics of spring and neoprene as described in Type "C" and Type "E" hanger isolators.

c. Similar to Mason PC30N.

2.03 EQUIPMENT BASES

A. Integral structural steel bases, Type "B‑1":

1. Reinforced as required to prevent base flexure at startup and misalignment of drive and driven units.

2. Fan bases complete with motor slide rails.

3. Drilled for drive and driven unit mounting template.

4. Similar to Mason Type MSL or WFSL.

B. Concrete inertia base, Type "B‑2":

1. Formed in structural steel frame.

2. Structural base reinforced as required to prevent flexure, misalignment of drive and driven unit or stress transferral into equipment.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.

3. Thickness:  per manufacturer's guidelines to prevent steel fatigue.

4. Fan bases complete with motor slide rails.

5. Pump bases to provide base elbow supports where necessary.

6. Bases complete with:

a. Height saving brackets.

b. Reinforcing.

c. Equipment bolting provisions.

d. Isolators provided by vibration control supplier.

1) Type as scheduled.

7. Base ready for concrete pour.

8. Inertia Base Weights:

a. Centrifugal Fans, except as noted:  One times weight of fan, motor and drive.

b. Air handling Units, except as noted:  one time weight of fan and coil cabinet, coils, fan, motor and drive.

c. Pumps:

1) 1‑1/2 times weight of pump, motor and base.

d. Temperature control air compressors: 

1) 2 times weight of compressor, motor and base. 

2) Weight can be reduced by weight of tank when tank mounted unit is provided.

9. Similar to Mason Type KSL

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.  COORDINATE WITH MANUFACTURER.  IF ALL INTERNAL COMPONENTS ARE ADEQUATELY ISOLATED, THE FOLLOWING MAY NOT BE REQUIRED.

C. Isolation Bases for roof top air conditioning units; Type "B‑3."

1. Factory‑fabricated isolation base:

a. Fit on top of roof curb.

b. Match underside of roof‑top unit.

c. Special extension extrusions if required to match curb and/or equipment base.

2. Construction:

a. Extruded aluminum.

b. Heliarc welded corners.

c. One piece, where possible.

1) As few joints as possible if multiple sections required.

d. Splicing kit for joining multiple sections.

3. Vibration Isolation

a. Cadmium plated springs.

1) Free standing.

2) Horizontal stiffeners for wind and seismic forces.

3) l in. static deflection minimum.

b. Snubbers:

1) Neoprene pads at corners.

2) Minimum clearance:  1/4 in.

4. Seals:

a. Continuous neoprene wind and water seals.

b. Seal between base and curb.

c. Seal between base and bottom of unit.

5. Hold‑down Hardware;

a. Wire rope:

1) Galvanized 6 x 19 plow steel hoisting rope.

b. U‑bolt clips, galvanized:

1) Fed. spec. FF‑C‑450, Type 1, Class 1.

c. Eyebolts, devices, etc. as required.

6. Similar to Mason Type CMAB.

D. Rails for Cooling Towers, Type "B‑4":

1. Structural top rails.

2. Steel base plates.

3. Spring Isolator Type "A".

4. Neoprene acoustical cup at top of springs.

5. Vertical limit stops.

6. Hold down bolts for tower base.

7. Seismic snubbers.

8. Similar to Mason Type SSRC.

NOTE:  SEISMIC REQUIREMENT ONLY IF CODES CALL FOR SEISMIC BRACING FOR THIS PROJECT.  THIS SECTION IS FOR EQUIPMENT ONLY.  FOR PIPING AND DUCTWORK SEE SECTION 15220:  SEISMIC BRACING.

2.04 
SEISMIC RESTRAINTS

A. Seismic restraint, Type I:

1. All directional type.

2. Steel and elastomeric.

3. Mason Type Z1225 or equal.

B. Seismic restraint, Type II:

1. Criteria:

a. Designed for seismic force criteria specified in Part 3.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.  INSERT NAME OF STATE.

b. Approved by State of              .

c. Submit application details for approval.

d. Coordinate with Section 15220:  SEISMIC BRACING.

3.00 EXECUTION

3.01 GENERAL

A. Isolate all mechanical equipment from building structure by means of noise and vibration isolators.

B. Install isolators in accordance with manufacturer's written instructions.

C. Vibration isolators must not cause any change of position of equipment or piping resulting in piping stresses or misalignment.

D. Make no rigid connections between equipment and building structure that degrade noise and vibration isolation system herein specified. 

1. Electrical conduit connections to isolated equipment shall be looped to allow free motion of isolated equipment.

NOTE:
COORDINATE WITH ELECTRICAL DEPARTMENT.

E. Do not use isolator leveling bolts as jacking screws.

F.  Verify that all installed isolators and mounting systems permit equipment motion in all directions.

3.02 SEISMIC CONTROL

A. General:

1. Provide seismic restraints for equipment per applicable code.

2. Design and provide restraints to prevent permanent displacement in any direction caused by lateral motion, overturning, or uplift.

3. Provide approved resilient restraining devices as required to prevent equipment motion in excess of 1/4 in.

4. Capable of safely accepting external forces without failure.

OPTION!  SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS:  DETERMINE SEISMIC FORCE CRITERIA FROM UBC SEISMIC ZONE AND BUILDING TYPE.  CRITERIA MAY BE DIFFERENT FOR HORIZONTAL AND VERTICAL.  EDIT TO INDICATE THIS.

OPTION 1

a. Seismic force criteria:  0.5g

OPTION 2

b. Seismic force criteria;  (Fill‑in)g.

5. Shall not short circuit vibration isolation systems or transmit objectionable vibration or noise.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.

a. Do not install seismic snubbers until equipment is operational.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.  INSERT "CALIFORNIA", OR NAME OF OTHER STATE IN WHICH PROJECT IS LOCATED.

B. Design:

1. Prepare designs, including arrangements, sizes and model numbers indicated or referenced in applicable standards.

2. Where designs, etc., are neither indicated nor referenced, submit such designs, together with supporting calculations prepared by Structural or Civil Engineer registered in State of __________.

a. Calculations shall substantiate seismic restraint capability to safely accept external forces without failure and maintain equipment in position.

C. Attachments to Structure:  See Section 15090:  SUPPORTS AND ANCHORS.

3.03 FLOOR MOUNTED EQUIPMENT

NOTE:
COORDINATE WITH PROJECT DIRECTOR AND ARCHITECT.

A. 4 in. thick concrete housekeeping pads:

1. Over entire floor area of floor supported equipment.

2. Support all vibration isolation devices and bases.

3. Key with hair pins as required to be integral with structural slab.

NOTE:
SEISMIC REQUIREMENT ONLY.

4. Incorporate approved seismic restraint anchor plates flush with top of housekeeping pad.

5. Increase to 8 in. for chillers and boilers.

B. Concrete per specifications describing requirements.

NOTE:
CHECK REACTIONS WHEN HIGH STATIC PRESSURE FANS MOUNTED ON "SOFT" SPRINGS.

3.04 EQUIPMENT ISOLATION

A. General:

1. Provide operating clearances:

a. 2 in. between concrete inertia bases and housekeeping pad.

b. 1 in. clearance between equipment or structural bases and housekeeping pad.

2. Position equipment, structural base and concrete bases on blocks or wedges at proper operating height.

3. Provide operating load conditions prior to transferring base isolator loads to springs and removing wedges.

4. Adjust or provide additional resilient restraints to flexibly limit startup equipment lateral motion to 1/4 in.

5. Prior to startup, clean out all foreign matter between bases and equipment. 

6. Verify that there are no isolation short circuits in the base, isolators or seismic restraints.

7. Position all corner or side seismic restraints with equipment operation for proper operating clearance:

a. Weld or bolt seismic restraints to seismic anchor plates in housekeeping pad.

8. Thrust restraint installation - install at center of thrust, precompress spring to close to final load allow 1/4" gap.

NOTE:
COORDINATE WITH ACOUSTICAL CONSULTANT

OPTION 1

B. Vibration isolation type and static deflection (minimum) as scheduled on Drawings.

NOTE:
SCHEDULE SHOWN FOR GENERAL INFORMATION.  MODIFY AND EXPAND AS REQUIRED FOR THIS PROJECT.  "KINETICS" TABLE 1 INCLUDED HERE FOR DESIGN INFORMATION ONLY.

OPTION 2

C. Vibration Isolator Schedule:

Equipment       
Base 

Isolator Base 
Static   
Noise Pad  

Type     
Type     
Deflection  
Type F  

Chillers ‑Absorption

      

‑ Centrifugal

    

‑ Reciprocating

Cooling Towers

       

‑ Forced draft

        

‑ Induced draft

Boilers ‑ Forced draft

        

‑ Natural draft

Circulating Pumps (Note 3)

5 hp and larger

Smaller than 5 hp 

Air Compressors (Note 1)

Fans (Note 2)

10 hp and larger

2 hp‑10 hp

2 hp

Schedule notes:

Note *1. 
Includes vacuum pump.

Note *2. 
Includes all floor ‑mounted fans and air handling units;

excludes fan coil units and unit heaters.

Note *3. 
Excludes line‑mounted circulators.

3.05 PIPING AND DUCTWORK ISOLATION

A. Isolate piping outside of shafts as follows:

1. Water and steam piping 1‑1/4 in. and larger in mechanical equipment rooms:

a. Within 50 ft. or 100 pipe diameters whichever is smaller, of connected rotating equipment and pressure reducing stations.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.

2. Steam pressure reducing stations:

a. Including vertical floor supported header piping.

3. Compressed air piping from compressor discharge to receiver.

4. Piping where exposed on roof.

B. Provide spring isolators on piping connected to isolated equipment as follows:

1. Up to 4 in. diameter, first 3 points of support.

2. 5 in. to 8 in. diameter, first 4 points of support.

3. 10 in. diameter and over, first 6 points of support.

4. Static deflection of first point shall be twice deflection of isolated equipment.

C. Locate isolators:

1. Close to building structure.

a. Hanger boxes butted to ceiling structure.

2. Between building structure and supplementary steel if required.

NOTE:
COORDINATE WITH PROJECT DIRECTOR AND STRUCTURAL ENGINEER.

D. Suspend isolators from rigid and massive support points:

1. See SECTION 15090:  SUPPORTS AND ANCHORS.

E. Supplementary steel to be sized for maximum deflection of 0.08 in. at center span.

F. Support water and steam piping in shafts and floor supports entering shaft with Type "F" isolators (2 layers) or Type "G" pad depending on piping loads and support point space conditions within shafts.

G. Guide and anchor piping in shafts as required with approved mounting designs incorporating Type "G" pad to prevent direct contact of piping with building structure.

H. Steam Piping:

1. Suspended:

a. Type "E" hanger isolators:

1) Minimum static deflection: 3/8 in.

2. Floor supported:

a. Type "D" isolators:

1) Minimum static deflection: 3/8 in.

2) Suitable heat shield for floor supported piping and vertical steam headers.

I. Water Piping:

1. Suspended:

a. Type "H" hanger rod isolators:

1) Minimum static deflection: 1 in.

2) Factory preloading for piping larger than 6 in. diameter.

2. Floor supported:

a. Type "B" isolators:

1) Minimum static deflection: 1 in.

3. Adjust isolators to eliminate all contact of isolated rod with hanger rod box retainer or short circuiting of spring.

NOTE:
WHEN RECEIVER IS REMOTE FROM COMPRESSOR.

J. Control Air Piping:

1. Compressor discharge piping to the receiver:

a. Two flexible connectors Type "FC‑2".

b. 90o to each other.

2. Piping between compressor discharge and receiver:

a. Type "C" isolator.

b. 3/8 in. deflection.

K. Wall and Floor Penetrations:

1. Isolate piping to freely pass through walls and floors without rigid restraint, except when required.

2. Provide sleeves and caulk airtight as specified in SECTION 15060:  PIPE AND PIPE FITTINGS.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.  REVIEW RECOMMENDATIONS OF ACOUSTICAL CONSULTANT FOR THIS PROJECT  EDIT TEXT ACCORDINGLY.

L. Duct Isolation:

1. High velocity ductwork in mechanical rooms:

a. Type "H" hangers.

2. Low velocity ductwork.

a. (Specify as recommended, or delete).

3.06 FIELD QUALITY CONTROL

A. Inspection by manufacturer's representative of all vibration isolating devices:

1. After installation of all devices.

2. Written report by manufacturer regarding:

a. Installation error.

b. Improper selection of devices.

c. Other fault that could effect performance of system.

B. Submit written report to Architect:

1. Include manufacturer's report:

a. Indicating required corrections.

2. Include report on steps to properly complete isolation work.

END OF SECTION

NOTE:
THIS SECTION MUST BE REVIEWED BY THE PROJECT ACOUSTICAL CONSULTANT.  COORDINATE WITH PROJECT DIRECTOR.  REVIEW THE WORK INCLUDED ARTICLE 1.01.  FOR EACH ITEM LISTED THERE MUST BE A CORRESPONDING ARTICLE IN PART 2 AND/OR PART 3.
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