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SECTION 230548 - VIBRATION ISOLATION OF MECHANICAL SYSTEMS

1.1

1.2

1.3

PART 1 - GENERAL

DESCRIPTION

A.

B.

Furnish and install vibration control devices, materials, and related items. Perform all
work as shown on the Drawings and as specified herein to provide complete vibration
isolation systems in proper working order.

See Specification Section 230550 - Wind Restraint for Mechanical Systems.

MATERIAL AND EQUIPMENT

A.

All vibration isolation mounts shall be supplied by one of the following approved
manufacturers:

1. Mason Industries Inc. (Hauppauge, NY) M.L
2. Kinetics Noise Control Inc. (Dublin, OH) K.N.C.
3. Vibration Mountings & Controls Group. (Butler, NJ)  VMC Group

4. Vibration Eliminator Co. (Long Island City, NY) V.E.C.

QUALITY ASSURANCE

A.

Coordinate the size, location and special requirements of vibration isolation equipment
and systems with other trades. Coordinate plan dimensions with size of housekeeping
pads.

Provide vibration isolators of the appropriate sizes, with the proper loading to meet the
specified deflection requirements.

Supply and install any incidental materials such as mounting brackets, attachments and
other accessories as may be needed to meet the requirements stated herein even if not
expressly specified or shown on the Drawings, without claim for additional payment.

Verify correctness of equipment model numbers and conformance of each component
with manufacturer's specification.

Should any rotating equipment cause excessive noise or vibration when properly installed
on the specified isolators, the Contractor shall be responsible for re-balancing,
realignment, or other remedial work required to reduce noise and vibration levels.
Excessive is defined as exceeding the manufacturer's specifications for the unit in
question.

Upon completion of work, the Architect or the Architect's Representative shall inspect
the installation and shall inform the installing contractor of any further work that must be
completed. Make all adjustments as directed by the Architect that result from the final
inspection. This work shall be done before vibration isolation systems are accepted.
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1.4 SUBMITTALS

A.

B.

Refer to related sections elsewhere for procedural instruction for submittals.

Before ordering any products, submit shop drawings of the items listed below. The shop
drawings must be completed when submitted and must be presented in a clear, easily
understood form. Incomplete or unclear presentation of shop drawings may be reason for
rejection of the submittal.

A complete description of products to be supplied, including product data, dimensions,
specifications, and installation instructions.

Detailed selection data for each vibration isolator supporting equipment, including:

1. The equipment identification mark.

2. The isolator type.

3. The actual load.

4. The static deflection expected under the actual load.

5. The specified minimum static deflection.

6. Steel rails, steel base frames, and concrete inertia bases showing all steel work,

reinforcing, vibration isolator mounting attachment method, and location of
equipment attachment bolts.

7. Special details necessary to convey complete understanding of the work to be
performed.

Submission of samples may be requested for each type of vibration isolation device.
After approval, samples will be returned for installation at the job if requested. All costs
associated with submission of samples shall be borne by the Contractor.

PART 2 - PRODUCTS

2.1 VIBRATION ISOLATOR TYPES

A.

General:

1. All springs installed out-of-doors shall be zinc electroplated or powder-coated
after fabrication. Hardware and other metal parts shall be cadmium-plated or
galvanized. Galvanizing shall meet ASTM Salt Spray Test Standards and
Federal Test Standard No. 14.

2. All isolators installed out-of-doors shall have base plates with bolt holes for
fastening the isolators to the support members.

3. Isolator types are scheduled to establish minimum standards. At the Contractor's
option, labor-saving accessories can be an integral part of isolators supplied to
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provide initial lift of equipment to operating height, hold piping at fixed
elevations during installation and initial system filling operations, and similar
installation advantages. Accessories and seismic restraint features must not
degrade the isolation performance of the isolators.

Static deflection of isolators shall be as provided in the EXECUTION section and
as shown on the Drawings. All static deflections stated are the minimum
acceptable deflection for the mounts under actual load. Isolators selected solely
on the basis of rated deflections are not acceptable and will be disapproved.

B. Type FSN (Floor Spring and Neoprene):

L.

Spring isolators shall be freestanding and laterally stable without any housing.
Spring diameter shall be not less than 0.8 of the compressed height of the spring
at the rated load. Springs shall have a minimum additional travel-to-solid equal
to 50% of the rated deflection. Springs shall be so designed that the ratio of
horizontal stiffness to vertical stiffness is approximately 1 (one). All mounts
shall have leveling bolts. The spring element in the isolator shall be set in a
neoprene cup and have a steel washer or a flat surface in contact with the
neoprene to distribute the load evenly over the bearing surface of the neoprene.
Alternatively, each isolator shall be mounted on a Type NP isolator. If the NP
isolator is used, a rectangular bearing plate of appropriate size shall be provided
to load the pad uniformly within the manufacturer's recommended range. If the
isolator is to be fastened to the building and the NP isolator is used, grommets
shall be provided for each bolt hole in the base plate. If the basic spring isolator
has a neoprene friction pad on its base and a NP isolator is to be added to the
base, a galvanized steel, stainless steel or aluminum bearing plate shall be used
between the friction pad and the NO isolator. If the isolator is outdoors, bearing
plates shall not be made of galvanized steel. The NP isolator, beating plate and
friction pad shall be permanently adhered to one another and to the bottom of the
isolator base plate.

Type FSN isolators shall be one of the following products with the appropriate
neoprene pad (if used) selected from Type NP or approved equal:

a. Type SLF M.L
b. Type FDS K.N.C.
c. Series A VMC Group

C. Type FSNTL (Floor Spring and Neoprene Travel Limited):

L.

Spring isolators shall be freestanding and laterally stable. Spring diameter shall
not be less than 0.8 of the compression height of the spring at the rated load.
Spring shall have a minimum additional travel-to-solid equal to 50% of the rated
deflection. Springs shall be so designed that the ratio of horizontal stiffness to
vertical stiffness is approximately one (1). All mounts shall have leveling bolts.
All mounts shall have vertical travel limit stops to control extension when weight
is removed. The travel limit stops shall be capable of serving as blocking during
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erection of the equipment. A minimum clearance of 1/4 in. shall be maintained
around restraining bolts and between the limit stops and the spring to avoid
interference with the spring action.

The spring element in the isolator shall be set in a neoprene cup and have a steel
washer or a flat surface in contact with the neoprene to distribute the load evenly
over the bearing surface of the neoprene. Alternatively, each isolator shall be
mounted on a Type NP isolator. If the NP isolator is used, a rectangular bearing
plate of appropriate size shall be provided to load the pad uniformly within the
manufacturer's recommended range. If the isolator is to be fastened to the
building and the NP isolator is use, grommets shall be provided for each bolt hole
in the base plate.

If the basic spring isolator has a neoprene friction pad on its base and a NP
isolator is to be added to the base, a galvanized steel, stainless steel or aluminum
bearing plate shall be used between the friction pad and the NP isolator. If the
isolator is outdoors, bearing plates shall not be made of galvanized steel. The NP
isolator, bearing plate and friction pad shall be permanently adhered to one
another and to the bottom of the isolator base plate.

Type FSNTL isolators shall be one of the following products, with the
appropriate neoprene pad (if used) selected from Type NP or approved equal:

a. Type SLR M.L
b. Type FLS K.N.C.
c. Series AWR VMC Group

D. Type FN (Floor Neoprene):

1.

Neoprene isolators shall be neoprene-in-shear type with steel reinforced top and
base. All metal surfaces shall be covered with neoprene. The top and bottom
surfaces shall be ribbed. Bolt holes shall be provided in the base and the top
shall have a threaded fastener. The mounts shall include leveling bolts that may
be rigidly connected to the equipment.

Type FN isolators shall be one of the following products or approved equal:

a. Type ND M.L
b. Type RD K.N.C.
c. Series RD VMC Group

E. Type NP (Neoprene Pad):

1.

Neoprene pad isolators shall be one layer of 1/4 in. to 3/8 in. thick ribbed or
waffled neoprene. The pads shall be sized so that they will be loaded within the
manufacturer's recommended range.
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2. Type NP isolators shall be one of the following products or approved equal:
a. Type W M.L
b. Type NPS K.N.C.
c. Series Shear Flex VMC Group
F. Type DNP (Double Neoprene Pad):
1. Neoprene pad isolators shall be formed by two layers of 1/4 in. to 3/8 in. thick

ribbed or waffled neoprene, separated by a galvanized steel, stainless steel or
aluminum plate. If the isolator is outdoors, the plate shall not be made of
galvanized steel. These layers shall be permanently adhered together. The pads
shall be sized so that they will be loaded within the manufacturer's recommended

range.
2. Type DNP isolators shall be formed from one of the following products or
approved equal:
a. Type WSW M.L
b. Type NPS K.N.C.
c. Series Shear Flex VMC Group

G. Type HSN (Hanger Spring and Neoprene):

1. Vibration isolator hangers shall consist of a free standing and laterally stable steel
spring and a neoprene element in series, contained within a steel housing. Spring
diameters and hanger housing lower hole size shall be large enough to permit the
hanger rod to swing through a 30° arc before contacting the housing.
Alternatively, other provisions shall be made to allow for a 30° arc of movement
of the bottom hanger rod without contacting the isolator housing. Spring
diameter shall not be less than 0.8 of the compressed height of the spring at the
rated load. Spring elements shall have a minimum additional travel-to-solid
equal to 50% of the rated deflection. The neoprene element shall be designed to
have a 0.3 in. minimum static deflection. The deflection of both the spring
element and the neoprene element shall be included in determining the overall
deflection of Type HSN isolators.

2. Type HSN isolators shall be one of the following products or approved equal:
a. Type 30N M.L
b. Type SRH or SFH K.N.C.

c. Type RSH or RFH VMC Group
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H. Type HN (Hanger Neoprene):

1.

Vibration isolator hangers shall consist of a neoprene-in-shear element contained
within a steel housing. A neoprene neck brushing shall be provided where the
hanger rod passes through the hanger housing to prevent the rod from contacting
the hanger housing. The diameter of the hole in the housing shall be sufficient to
permit the hanger rod to swing through a 30° arc before contacting the hanger
housing.

Type HN isolators shall be one of the following products or approved equal:

a. Type HD M.L
b. Type RH or FH K.N.C.
c. Type RHD or RFD VMC Group

2.2 EQUIPMENT BASES

A. Type BSF (Base-Steel Frame):

L.

Steel base frames shall consist of structural steel section sized, spaced, and
connected to form a rigid base which will not twist, rack, deform, or deflect in
any manner which will negatively affect the operation of the supported
equipment or the vibration isolation mounts. Frames shall be adequately sized to
support basic equipment units and motors plus any associated pipe elbow
supports, duct elbow supports, electrical control elements, or other components
closely related and requiring resilient support in order to prevent vibration
transfer to the building structure. The depth of steel frame shall be at least 1/10
the longest dimension of the base and not less than 6 in. The base footprint shall
be large enough to provide stability for supported equipment.

Frame bases shall include side mounting brackets for attachment to vibration
isolators. Mounting brackets shall be located on the sides of the base that are

parallel to the axis of rotation of the supported equipment.

Type BSF bases shall be supplied by the isolator manufacturer and shall be one
of the following products or approved equal:

a. Type WFSL M.L
b. Type SFB or SRB K.N.C.

c. Series WFB VMC Group

B. Type BIB (Base-Inertia Base):

1.

Concrete inertia bases shall be formed of stone-aggregate concrete (150 Ib./cu.
ft.) and appropriate steel reinforcing cast between welded or bolted perimeter
structural steel channels. Inertia bases shall be built to form a rigid base that will
not twist, rack, deform, deflect, or crack in any manner that would negatively
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affect the operation of the supported equipment or the vibration isolation mounts.
Inertia bases shall be adequately sized to support basic equipment units and
motors plus any associated pipe elbow supports, duct elbow supports, electrical
control elements, or other components closely related and requiring resilient
support in order to prevent vibration transfer to the building structure. Inertia
base depth shall be at least 1/12 the longest dimension of the inertia base and not
less than 6 in. The base footprint shall be large enough to provide stability for
supported equipment. Inertia bases shall include side mounting brackets for
attachment to vibration isolators. Mounting brackets shall be located on the sides
of the base that are parallel to the axis of rotation of the supported equipment.

2. The steel frame and reinforcement shall be supplied by the vibration isolator
manufacturer.
3. Frame and reinforcement for Type BIB bases shall be one of the following

products or approved equal:

a. Type KSL M.L
b. Type CIB-L or CIB-H K.N.C.
c. Series WPF VMC Group

23 RESILIENT PENETRATION SLEEVE/SEAL

A.

Resilient penetration sleeve/seals shall be field-fabricated from a pipe or sheet metal
section that is 1/2 in. to 3/4 in. larger than the penetrating element in all directions around
the element, and shall be used to provide a sleeve through the construction penetrated.
The sleeve shall extend 1 in. beyond the penetrated construction on each side. The space
between the sleeve and the penetrating element shall be packed with glass fiber or
mineral wool to within 1/4 in. of the ends of the sleeve. The remaining 1/4 in. space on
each end shall be filled with acoustical sealant to form an airtight seal. The penetrating
element shall be able to pass through the sleeve without contacting the sleeve. Refer to
details on Drawings.

24 RESILIENT LATERAL SUPPORTS

A.

These units shall either be a standard product of the vibration isolation mounting
manufacturer, or be custom fabricated from standard components. These units shall
incorporate neoprene isolation elements similar to Type FN that are specifically designed
to provide resilient lateral bracing of ducts or pipe.

Resilient lateral supports shall be one of the following products or approved equal:

1. Type ADA M.L

2. Type RGN K.N.C.

3. Type MDPA VMC Group



L’Dor Assisted Living Vibration Isolation of Mechanical Systems
West Clarkstown Road, New City, NY Section 230548 - 8

2.5

2.6

2.7

FLEXIBLE DUCT CONNECTIONS

A. Flexible duct connections shall be heavy glass fabric, double neoprene coated,
approximately 30 oz. per sq. yd. The clear space between connected parts shall be a
minimum of 3 in. and the connection shall have a minimum of 1.5 in. of slack material.
Materials for flex connection shall be fire retardant, water and milder resistant, and
comply with UL standard 214.

B. Flexible duct connections shall be one of the following products or approved equal:
1. Ventfabrics, Inc. "Ventglass".
FLEXIBLE PIPE AND PUMP CONNECTIONS (DOUBLE SPHERE)

A. Flexible pipe connections shall be fabricated of multiple plys of nylon cord, fabric, and
neoprene; and shall be vulcanized so as to become inseparable and homogeneous.
Flexible connections shall be formed in a double sphere shape, and shall be able to accept
compressive, elongating, transverse, and angular movements. The flexible connections
shall be selected and specifically fitted, if necessary, to suit the system temperature,
pressure, and fluid type. In addition, suitable flexible connections should be selected
which do not require rods or cables to control extension of the connector.

B. Connectors for pipe sizes 2 in. or smaller shall have threaded female union couplings on
each end. Larger sizes shall be fitted with metallic flange couplings.

C. Flexible pipe connections shall be one of the following or approved equal:
1. Type Twin Sphere Metraflex
2. Type MFTNC or MFTFU M.L

FLEXIBLE PIPE AND PUMP CONNECTIONS (BRAIDED STAINLESS STEEL)

A. Braided stainless steel pump and pipe connector(s) shall be constructed of annular
corrugated stainless steel close-pitch hose with stainless steel overbraid. The corrugated
metal hose, braid(s) and a stainless steel ring-ferrule/band (material gauge not less than
.048 in.) shall be integrally seal-welded using a 100% circumferential, full-penetration
TIG weld. Fittings shall be attached using a 100% circumferential TIG weld.

B. Braided stainless steel pump and pipe connector(s) must be suitable for operating
temperatures up to 850°F. The rated working pressure of the braided metal hose must
have a minimum 4:1 safety factor.

C. Each braided stainless steel connector shall be individually leak tested by the
manufacturer using air-under-water or hydrostatic pressure.

D. Braided stainless steel connectors shall carry a three (3) year warranty when installed in
accordance with all specifications and installation instructions as described by the
manufacturer.
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End fittings shall be flat-faceplate steel flanges with 150# ANSI drilling, and outside
diameter, carbon steel MPT ends, flanged by Schedule 40 grooved ends or increasing
ends.

Acceptable Manufacturers: Flexhose Pumpsaver or equivalent Keflex, Metraflex,
Mason-Mercer.

2.8 THRUST RESTRAINTS

A.

Thrust restraints shall consist of a spring element in series with a neoprene pad. The unit
shall be designed to have the same deflection due to thrust-generated loads as specified
for the isolators supporting the equipment. The spring element shall be contained within
a steel frame and be designed so it can be pre-compressed at the factory to allow for a
maximum of 1/4 in. movement during starting or stopping of the equipment. Allowable
movement shall be field-adjustable. The assembly shall be furnished complete with rods
and angle brackets for attachment to both equipment and the adjacent fixed structural
anchor. The thrust restraints shall be installed on the discharge of the fan so that the
restraint rods are in tension. Assemblies that place the rods in compression are not
acceptable. The holes in the spring restraint brackets through which the restraint rods
pass must be oversized to prevent contact between the brackets and rods.

Thrust restraints shall be one of the following products or an approved equal:

1. Type WB M.L
2. Type HSR K.N.C.
3. Type HTR VMC Group

2.9 GROMMETS

A.

Grommets shall be specially formed to prevent bolts from directly contacting the isolator
base plate, and shall be sized so that they will be loaded within the manufacturer's
recommended load range.

Grommets shall either be custom made by combining a neoprene washer and sleeve, or
be one of the following products or an approved equal:

1. Type Isogrommets MBIS, Inc. (Bedford Heights, OH)
2. Type WB Barry Controls (Brighton, MA)
3. Type HG Mason Industries Inc., (Hauppauge, NY)

2.10 ACOUSTICAL SEALANT

A.

Sealants for acoustical purposes as described in this specification shall be silicone or one
of the non-setting sealants indicated below:

1. Acoustical sealant D.A.P.
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2. BR-96 Pecora
3. Acoustical sealant Tremco
4. Acoustical sealant U.S.G.

PART 3 - EXECUTION

3.1 APPLICATION

A. General:

1. Refer to the PRODUCTS section of this specification for vibration isolation
devices identified on the Drawings or specified herein.

2. The static deflection of all isolators specified herein are the minimum acceptable
deflections for the mounts under actual load. Isolators selected solely on the
basis of rated deflection are not acceptable and will be disapproved.

B. Major Equipment:

L. Unless otherwise shown or specified on Drawings, all floor-mounted major
equipment shall be set on 6 in. high concrete housekeeping pads.

2. Types and minimum static deflections of vibration isolation devices for major
equipment items shall be as specified hereunder.

3. Flexible duct connections shall be installed at all fan unit intakes, fan unit
discharges, and wherever else shown on the Drawings.

4. Flexible pipe connections shall be installed at all pipe connections to vibration-
isolated equipment and as indicated on Drawings in the positions shown on the
Drawings.

5. Electrical connections to vibration-isolated equipment shall be flexible, as called
for in the electrical portion of the specification.

6. Thrust restraints shall be installed on all suspended fans and on all floor-mounted
fans developing 4 in. or more of static pressure, unless the horizontal component
of the thrust force can be demonstrated to be less than 10% of the equipment
weight.

C. Equipment Vibration Isolation Schedule:
TYPE VIBRATION MINIMUM STATIC | EQUIPMENT
ISOLATOR TYPE | DEFLECTION (In.) BASE
Chiller FSNTL 75 —
Base Mounted Pumps (Note 1) FSN 75 BIB
Inline Pumps HSN 75 -——-
Boilers DNP NA —
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Vibration Isolation of Mechanical Systems

TYPE

VIBRATION MINIMUM STATIC | EQUIPMENT
ISOLATOR TYPE | DEFLECTION (In.) BASE

Inline Fans

HSN 1.5 -—--

NOTE 1: Equipment base and vibration isolators can be deleted where pumps are provided on slabs on
grade and if pumps are placed on concrete inertia slab isolated from surrounding floor slab.

D.

Miscellaneous Mechanical Equipment:

L.

Pipes:

Miscellaneous pieces of mechanical equipment such as converters, pressure
reducing stations, dryers, strainers, storage tanks, condensate receiver tanks and
expansion tanks which are connected to isolated piping systems shall be
vibration-isolated from the building structure by Type NP or Type HN isolators
(selected for .01 in. static deflection) unless their position in the piping system
requires a higher degree of isolation as called for under "Pipe Isolation".

All chilled water, condenser water, hot water, steam main and engine exhaust
piping shall be isolated from the building structure within the following limits:

a. Within mechanical rooms.

b. Within 50 ft. total pipe length of connected vibration-isolated equipment
(chillers, pumps, air handling units, pressure reducing stations, etc.).

c. Piping shall be isolated from the building structure by means of vibration
isolators, resilient lateral supports, and resilient penetration sleeve/seals.

d. Isolators for the first three support points adjacent to connected
equipment shall achieve one half the specified static deflection of the
isolators supporting the connected equipment. When the required static
deflection of these isolators is greater than 1/2 in., Type FSN or Type
HSN isolators shall be used. When the required static deflection is less
than or equal to 1/2 in., Type FN or Type HN isolators shall be used. All
other pipe support isolators within the specified limits shall be either
Type FN or Type HN achieving at least 1/4 in. static deflection.

e. Where lateral support of pipes is required within the specified limits, this
shall be accomplished by use of resilient lateral supports.

f. Pipes penetrating the building construction shall be isolated from the
building structure by use of resilient penetration sleeve/seals.

g. Provide flexible pipe connections as called for under "Major Equipment"
above and wherever shown on the Drawings.
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32 INSTALLATION OF VIBRATION ISOLATION EQUIPMENT
A. General:

1. Locations of all vibration isolation devices shall be selected for ease of inspection
and adjustment as well as for proper operation.

2. Installation of vibration isolation equipment shall be in accordance with the
manufacturer's instructions.

B. Isolators:

1. All vibration isolators shall be aligned squarely above or below mounting points
of the supported equipment.

2. Isolators for equipment with bases shall be located on the sides of the bases
which are parallel to the equipment shaft unless this is not possible because of
physical constraints.

3. Locate isolators to provide stable support for equipment, without excess rocking.
Consideration shall be given to the location of the center of gravity of the system
and the location and spacing of the isolators. If necessary, a base with suitable
footprint shall be provided to maintain stability of supported equipment, whether
or not such a base is specifically called for herein.

4. If a housekeeping pad is provided, the isolators shall bear on the housekeeping
pad and the isolator base plates shall rest entirely on the pad.

5. Hanger rods for vibration-isolated support shall be connected to structural beams
or joists, not the floor slab between beams and joists. Provide suitable
intermediate support members as necessary.

6. Vibration isolation hanger elements shall be positioned as high as possible in the
hanger rod assembly, but not in contact with the building structure, and so that
the hanger housing may rotate a full 360° about the rod axis without contacting
any object.

7. Parallel running pipes may be hung together on a trapeze, when allowed by
Section 232010 that is isolated from the building. Isolator deflections must be
the greatest required by the provisions for pipe isolation for any single pipe on
the trapeze. Do not mix isolated and un-isolated pipes on the same trapeze.

8. Pipes, ducts and equipment shall not be supported from other pipes, ducts and
equipment.
9. Resiliently isolated pipes, ducts and equipment shall not come in rigid contact

with the building construction or rigidly supported equipment.

10. The installed and operating heights of equipment vibration-isolated with Type
FSNTL isolators shall be identical. Limit stops shall be out of contact during
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11.

C. Bases:

normal operation. Adjust isolators to provide 1/4 in. clearance between the limit
stop brackets and the isolator top plate, and between the travel limit nuts and
travel limit brackets.

Adjust all leveling bolts and hanger rod bolts so that the isolated equipment is
level and in proper alignment with connecting ducts or pipes.

No equipment unit shall bear directly on vibration isolators unless its own frame
is suitable rigid to span between isolators and such direct support is approved by
the equipment manufacturer. This provision shall apply whether or not a base
frame is called for on the schedule. In the case that a base frame is required for
the unit because of the equipment manufacturer's requirements, and is not
specifically called for on the equipment schedule, a base frame recommended by
the equipment manufacturer shall be provided at no additional expense.

Unless otherwise indicated, there is to be a minimum operating clearance of 1 in.
between steel rails, steel frame base or inertia bases and the floor beneath the
equipment. The isolator mounting brackets shall be positioned and the isolators
adjusted so that the required clearance is maintained. The clearance space shall
be checked by the Contractor to ensure that no construction debris has been left
to short circuit or restrict the proper operation of the vibration isolation system.

D. Flexible Duct Connections:

1.

Sheet metal ducts and plenum openings shall be squarely aligned with the fan
discharge, fan intake, or adjacent duct section prior to installation of the flexible
connection, so that the clear length is approximately equal all the way around the
perimeter. Flexible duct connections shall not be installed until this provision is
met. There shall be no metal-to-metal contact between connected sections, and
the fabric shall not be stretched taut.

E. Flexible Pipe Connections:

L.

Install flexible pipe connections in strict accordance with the manufacturer's
instructions.

F. Thrust Restraints:

L.

Thrust restraints shall be attached on each side of the fan at the vertical centerline
of thrust. The two rods of the thrust restraints shall be parallel to the thrust force.
This may require custom brackets or standoffs. The body of the thrust restraint
shall not come in contact with the connected elements. Thrust restraints shall be
adjusted to constrain equipment movement to the specified limit.

G. Grommets:

1.

Where grommets are required at hold down bolts of isolators, bolt holes shall be
properly sized to allow for grommets. The hold down bolt assembly shall
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include washers to distribute load evenly over the grommets. Bolts and washers
shall be galvanized.

H. Resilient Penetration Sleeve/Seals:

1. Maintain an airtight seal around the penetrating element and prevent rigid contact
between the penetrating element and the building structure. Fit the sleeve tightly
to the building construction and seal airtight on both sides of the construction
penetrated with acoustical sealant.

END OF SECTION



