MACC Generic Specs 072007

SECTION 22 05 48.00 20

VECHANI CAL SOUND, VI BRATI ON, AND SEI SM C CONTRCL
04/ 06

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

Al R- CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE (ARI)

ARl 370 (2001) Sound Rating of Large Qutdoor
Refrigerating and Air-Conditioning
Equi pnent

ARl 575 (1994) Met hod of Measuring Machi nery Sound

Wthin an Equi pnrent Space

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON ( Al SC)

Al SC 350 (1999) Load and Resi stance Factor Design
(LRFD) Specification for Structural Steel
Bui | di ngs

AMERI CAN WELDI NG SOCI ETY ( AWS)
AWS D1.1/D1. 1M (2006) Structural Welding Code - Steel

ASTM | NTERNATI ONAL (ASTM

ASTM A 123/ A 123M (2002) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

ASTM A 36/ A 36M (2005) Carbon Structural Steel

ASTM C 94 (1994) Ready- M xed Concrete

ASTM D 2240 (2005) Rubber Property - Duroneter Hardness

ASTM D 471 (1998e1) Rubber Property - Effect of
Li qui ds

ASTM E 84 (2005) Surface Burning Characteristics of

Bui l ding Materials

SHEET METAL AND Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATl ON
( SMACNA)

SMACNA HVAC Duct Const Stds (1995, 2nd Ed) HVAC Duct Construction
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Standards - Metal and Fl exi bl e

SMACNA Sei smic Restraint Mhl (1998, 2nd Ed) Seisnmic Restraint Mnual
Qui del i nes for Mechani cal Systens

.2 RELATED REQUI REMENTS

The provisions of Section 23 03 00.00 20 BASI C MECHANI CAL MATERI ALS AND
METHODS apply to this section

.3 DEFI NI TI ONS

.3.1 Deci bel s dB

Measure of sound level. Decibels are referenced to either 20 uPa for sound
pressure |levels or one pWfor sound power |levels. dBA is the overall "A"
wei ght ed sound | evel.

. 3.2 Machi nery

The vibration or noise produci ng equi pment that nust be isol ated.

.3.3 Manuf act ur er

The fabricator or supplier of vibration-isolation or seismc-protection
mat eri al s and equi pnent. For mechanical equi pnent and nmachinery the term
machi nery manufacturer will be used.

.3.4 M cropascal uPa

10 to the mi nus 6 power newtons per square neter.

.3.5 Pi cowatt pW

10 to the mnus 12 power watts.

.4  SYSTEM DESCRI PTI ON

4.1 Spring Isolator Data

For each type and size of spring isolator, submt the spring outside

di anmeter, deflection, operating spring height, unloaded spring height,
solid spring height, the ratio of the outside dianeter to the operating
spring height, the load to deflection ratio of the springs, and wei ght and
sizes of structural steel nenbers.

. 4.2 Machi nery Manufacturer's Sound Data

For each piece of indicated nmachinery to be vibration isolated, the

cal cul at ed sound power test data or sound pressure test data as levels in
dB in the eight octave bands between 63 and 8,000 Hz. Refer sound power

| evel s to one pWand sound pressure levels to 20 uPa. Subnit the overal

"A" wei ghted scale sound pressure level in dB. Subnit the standard test
procedure used to obtain the sound power or pressure data for the
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applicable vibration isolation equi pnent size.
1.4.3 Machi nery

For each item of machinery, conmpare spring static deflections with the
specified mninumstatic deflection, to show that the cal cul ated spring
static deflections are not |ess than the mninumstatic deflections
specified. Rated spring static deflections are not acceptable in |ieu of
cal cul ated spring static deflections. Wen seismc protection is required,
substantiating cal cul ati ons are required.

1.4.4 Machi nery Over 300 Pounds

For machinery items over 300 pounds, provide cal culations for shear
pul | -up, primary overturning, and secondary overturning.

1.4.5 Machi nery Vibration Criteria
TABLE 1A

Vi bration Isolator Types and M ninmum Static Defl ection
(MSD, inches) for 4-8 inch slab on grade and col um support ed.

Col um Slab on earth 31-40 feet 41-50 feet
Spaci ng and 0-30 feet
Equi pnent Type VBD Type VBD Type VBD
(Note (1)) (Note (1)) (Note (1))
Centri fugal
Chillers or
Heat Punps
Hermetic Type SV-B 1.75 SV-B 2.5 SVv-B 3.5
Open Type Sv-1 1.75 SV-1 2.5 SV-1 3.5

Reci procating Air
or Refrigeration

Conpr essors
500 to 750 rpm S-R 1.75 SR 2.5 SR 3.5
751 rpmand up SR 1.5 S-R 2.5 S-R 3.5

Reci procati ng
Chillers or

Heat Punps
500 to 750 rpm SV-R 1.75 SV-R 2.5 SV-R 3.5
751 rpmand up SV-R 1.5 SV-R 2.5 SV-R 3.5
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TABLE 1A

Vi bration Isolator Types and M ninmum Static Defl ection
(MSD, inches) for 4-8 inch slab on grade and col unm support ed.

Col um Slab on earth 31-40 feet 41-50 feet
Spaci ng and 0-30 feet
Equi pnent Type VBD Type VBD Type VBD
(Note (1)) (Note (1)) (Note (1))
Packaged Boilers SV 1.0 sV 2.5 SV-R 3.5
O osed Coupl ed
Punps
Up to 7-1/2 hp S-1I 1.0 S| 1.0 S| 1.0
Over 7-1/2 hp S| 1.5 S| 2.5 S| 2.5
Base Mount ed
Punps
Up to 20 hp S| 1.5 S| 2.5 S| 2.5
20 to 75 hp S| 1.5 S| 2.5 S| 3.5
Over 75 hp S| 2.5 S| 3.5 S| 3.5
Cool i ng Towers and SV with deflections specified for centrifugal
Evaporative Condensers bl owers when springs are supported on beans.
Use selection listed for columm supported
floors with up to 30 foot columm spaci ng when
springs are located on colums or bearing
wal | s
Factory
Assenbl ed Air
Handl i ng
Equi pnent
AH, AC and HV
Units
(Note (2))
Suspended
Units
Up to 5 hp H 1.0 H 1.0 H 1.0
Over 5 hp
Up to 400 rpm H 1.75 H 1.75 H 1.75
Cver 401 rpm H 1.0 H 1.5 H 2.5

Fl oor Mount ed
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Vi bration Isolator Types and M ninmum Static Defl ection

TABLE 1A

(MSD, inches) for 4-8 inch slab on grade and col unm support ed.

Col um Slab on earth
Spaci ng and 0-30 feet
Equi pnent Type VBD
(Note (1))
Units
Up to 5 hp S 1.0
Over 5 hp
Up to 400 rpm S-R 1.75
Over 401 rpm SR 1.0
Centri fugal
Bl ower s
175 - 224 rpm S-B 4.75
225 - 299 rpm S-B 3.75
300 - 374 rpm S-B 2.75
375 - 499 rpm S-B 2.5
Cver 500 rpm S-B 1.75
Tubul ar
Centri fugal
and Axial Fans
(Note (2))
Suspended

Fl oor Mount ed

Arrangenents 1 & 9

Uility Fans
(Note (2))

Suspended

Fl oor - Mount ed

H gh Pressure Fans
(Cver 6 Inch
Wat er - Col umm
Static Pressure)
and O her

Hwi th deflection specified for centrifugal

bl ower s

31-40 feet
Type VSD
(Note (1))

S 1.0
S-R 1.75
S-R 1.5
S-B 4,75
S-B 4,75
S-B 4.5
S-B 3.5
S-B 2.5

41-50 feet
Type VSD
(Note (1))
S 1.0
S-R 2.5
S-R 2.5
S-B 4,75
S-B 4,75
S-B 4,75
S-B 4.5
S-B 3.5

S-B with deflections specified for

centri fugal

bl ower s

072007

Hwi th deflections specified for centrifugal

bl ower s but

S-Rwith deflections not specified for
not to exceed 2.75

centri fugal
i nches

HR r ecommended f or

not to exceed 2.75 inches

bl ower s but

thrust effects
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TABLE 1A

Vi bration Isolator Types and M ninmum Static Defl ection

(MSD,

Col um
Spaci ng

Slab on earth
and 0-30 feet
Equi pnent Type VBD
(Note (1))
Machi neri es

Pr oduci ng Thrust

(Note (2))

I nt er nal
Conbusti on
Engi nes and
Engi ne
Driven Equip

750 rpm and S 1.5
over

Di mer Banks and
Transforners

Up to 1000 NM
| bs.

0.35

Over 1000 I bs. SV 1.0

NOTES: (1)

inches) for 4-8 inch slab on grade and col utm support ed.

31-40 feet 41-50 feet
Type VSD Type VSD
(Note (1)) (Note (1))
S 2.5 S 3.5
NM 0. 35 S 3.5
SV 1.0 SV 1.0

Equi pnent Vi bration |sol ation Schedul e Desi gnati ons

(Hyphenat ed desi gnati ons are conbi nati ons of the follow ng:)

st eel

Spring isolators (suspended equi pnent and pi pi ng).

bases.

Wher e

requi red, provide w th adjustable prel oadi ng devi ces.

B - Welded structura
H -

HR - Thrust restraints
| -

NM - Neoprene nounts.
NP - Neoprene pads.

R - Structural stee
S -

SV -

Concrete inertia bases with stee

rail

forns.

for equi pnent nounts.

Freestandi ng spring isolators (floor-nobunted equi pnent).

Freestandi ng spring isolators (floor-nobunted equi pnent).
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TABLE 1A

Vi bration Isolator Types and M ninmum Static Defl ection
(MSD, inches) for 4-8 inch slab on grade and col unm support ed.

Col um
Spaci ng

Equi pnent

SX -

Slab on earth 31-40 feet 41-50 feet
and 0-30 feet

Type VSD Type VSD Type VSD

(Note (1)) (Note (1)) (Note (1))
Freestandi ng spring isolators wth adjustabl e cushioned
vertical stops and cushi oned horizontal stops
(floor-nounted equi pnent). Protected spring isolators SX
may be substituted wherever S or SV is specified and
shal |l neet all requirenents.

(2) Fans

a.

When fan notors are 75 hp or larger, use the deflection
requi renents for the next wi der columm spacing. Except
for building slab on grade a m ninmumof 2.5 inches should
be used unless larger deflections are specified in the
centrifugal blower table.

Provi de sway brace isolators for tubular centrifugal and
axi al fans when the fan pressure exceeds 4 inches water
col um.

Provide inertia bases for all fans in lieu of structura
steel bases or rails specified above when the fan pressure
exceeds 4 inches water colum.

Wth attaching brackets, suspension spring isolators

bri dge between the structure and the thrust-producing
machi nery such as hi gh-pressure fan. Both types H and HR
normal Iy provide reaction in tension, while types S, 9V,
and SX normal ly provide reaction in conpression. Thrust
restraints are | owcost and effective conponents

avail abl e from manufacturers. Use thrust restraints to
elimnate the need for or reduce the magnitude of inertia
mass when the nmass is only used to reduce the

di spl acenent effects of the thrust.
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1.4.6 Machi nery Airborne Sound Level Criteria

TABLE 2A
Sound Data Schedul e

Equi pnent | Maxi num Sound Power Level (dB)

| Cctave Band Level Center Frequency (Hz)

|63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000

| | | | | | | |
Air Handling Unit | 94| 90| 89| 89| 89 | 84 | 8 | 79
Make-Up Air Fan I 91 I 91 I 80 I 84 I 82 I 76 I 71 I 65
Ai r Conditioning Unitl 100 I 96 I 90 I 89 I 86 I 80 I 75 I 72
Boi | er I 75 I 72 I 72 I 75 I 76 I 63 I 55 I 50
Chill er I 98 I 98 I 96 I 95 I 93 I 94 I 88 I 81
Cool i ng Tower I 110 I 110 I 105 I 102 I 98 I 95 I 92 I 87
Ai r Conpressor I 90 I 89 I 92 I 93 I 92 I 92 I 90 I 81
Punp I 85 I 80 I 82 I 82 I 80 I 77 I 74 I 72
Fan I 55 I 50 I 48 I 47 I 48 I 46 I 42 I 37

1.4.6.1 Basic Criteria
For each piece of nachinery in the human work environnent, do not exceed
t he maxi mum airborne sound | evels 84 dB A-wei ghted scal e, continuous or
intermttent, or 140 dB peak sound pressure-level, inpact or inpulse, noise.

1.4.6.2 Sound Dat a Schedul e

TABLE 2A
Sound Data Schedul e

Equi pnent | Maxi num Sound Power Level (dB)
| Cctave Band Level Center Frequency (Hz)
| 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
| | | | | | | |

Air Handling Unit | 94| 90| 89| 89| 89 | 84 | 82 | 79
| | | | | | | |

Make-Up Air Fan | 91| 91| 80| 84| 82 | 76 | 71 | 65
| | | | | | | |

Air Conditioning Unit| 100 | 96| 90| 89| 8 | 80 | 75 | 72
| | | | | | | |

Boi | er | 75| 72| 72| 75| 76 | 63 | 55 | 50
| | | | | | | |

Chiller | 98] 98] 96| 95| 93 | 94 | 88 | 81
| | | | | | | |
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TABLE 2A
Sound Data Schedul e

Equi pnent | Maxi num Sound Power Level (dB)
| Cctave Band Level Center Frequency (Hz)
| 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000

Cool i ng Tower | 110 | 110 | 105 | 102 | 98 | 95 | 92 | 87
| | | | | | | |

Ai r Conpressor | 90 ] 89| 92| 93| 92 | 92 | 90 | 81
| | | | | | | |

Punp | 85| 8| 82| 82| 80 | 77 | 74 | 72
| | | | | | | |

Fan | 55| 50| 48| 47| 48 | 46 | 42 | 37

1.4.7 Seismc Protection Criteria

Use a Horizontal Force Factor mnimum 60 percent of the machi nery wei ght
consi dered passing through the machinery center of gravity in any

hori zontal direction, as indicated. Unless vibration isolation is required
to protect nmachi nery agai nst unacceptable structure transmtted noise or

vi bration, protect the structure or machinery from earthquakes by rigid
structurally sound attachnment to the | oad-supporting structure. Protect
each piece of vibration-isolated nachinery with protected spring isolators
or separate seismc restraint devices. Determne by calculations the
nunber and size of seismc restraints needed for each nmachinery. Verify
seismc restraint vendor's cal cul ations by a registered professiona

engi neer. Provide seismc snubbers and protected spring isolators rated in
three principle axes. Verify ratings by independent |aboratory testing, by
anal ysis of an independent |icensed structural engi neer

1.4.8 \Welding
AWS D1.1/D1. 1M,
1.5 SUBM TTALS
Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for Contractor Quality Control
approval. The follow ng shall be submitted in accordance with Section
01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
I nertia bases
Machi nery bases
Pl at f or ms
Rail s

Saddl es
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SD- 03 Product Data
| sol ators
Fl exi bl e connectors
Fl exi bl e duct connectors
Pi pe gui des
Sei smi ¢ snubbers
Vertical stops
Thrust restraints
Inertia bases
Machi nery bases
Machi nery foundati ons and subbases
Pl atf orns
Rails
Saddl es
Machi nery manufacturer's sound data
SD- 05 Design Data
Inertia bases
Machi nery bases
Pl atf orns
Rails
Saddl es
Each item of nachinery
Each item of nachi nery over 300 pounds
Submit design calculations for inertia bases, nachi nery bases,
platforns, rails, and saddles, either by the nachinery
manuf acturer for the recomended nachi nery nounting or by the
vi bration-isol ati on equi pnent manufacturer.
SD- 06 Test Reports

Sei sm ¢ snubbers
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Equi pnent vibration tests
Equi pnent sound | evel tests
Protected spring isolators
Submit seismic protection rating in three principal axes
certified by an independent | aboratory or anal yzed by an
i ndependent |icensed structural engineer
SD- 08 Manufacturer's Instructions
Vi bration and noi se isolation conponents
Sei snic protection conponents
1.6 QUALITY ASSURANCE
1.6.1 Vi bration |solator Procurenment
For each piece of nachinery to be isolated fromvibration, supply all the
mat eri al s and equi pnrent as a coordi nated package by a single manufacturer
or by the machi nery nanufacturer. Select isolators that provide uniform
defl ecti on even when nmachinery weight is not evenly distributed. This
requi renent does not include the flexible connectors or the hangers for the
associ at ed pi pi ng and duct wor k.
1.6.2 Unitized Machi nery Assenblies
Mounting of unitized assenblies directly on vibration isolation springs is
acceptable if machi nery manufacturer certifies that the end supports of the
assenbl i es have been designed for such installation
PART 2 PRODUCTS
2.1 CORROSI ON PROTECTI ON FOR STEEL PARTS
ASTM A 123/ A 123N hot -di pped gal vani zed, or equival ent manufacturer
standard coatings. Were steel parts are exposed to the weather, provide
gal vani zed coating of at |east 2 ounces of zinc per square foot of surface.
Coat springs wth neoprene.

2.2 NECOPRENE

ASTM D 471 and ASTM D 2240, Grade Duroneter 40, 50, or 60, and oi
resi stant.

2.3 FLOOR- MOUNTED | SOLATORS
2.3.1 Neoprene |sol ati on Pads
Provi de pads at least 1/4 inch thick with cross-ribbed or waffle design.

For concentrated | oads, provide steel bearing plates bonded or cold
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cenented to the pads.
. 3.2 Neoprene |sol ators

Provi de nol ded neoprene isolators having steel base plates with nmounting
hol es and, at the top, steel nmounting plates with nounting holes or
threaded inserts. Provide el enents of type and size coded wth nol ded
letters or color-coded for capacity identification. Enbed netal parts
conpl etely in neoprene.

.4 SPRI NG | SCLATORS AND PROTECTED SPRI NG | SOLATORS

Provide spring isolators or protected spring isolators that are adjustable
and laterally stable with free-standing springs of horizontal stiffness at
m ni mum 80 percent of the vertical (axial) stiffness. For machine-attached
and fl oor-attached restraining elenents, separate from netal -to-netal
contact by neoprene cushions 1/8 inch thick mninmum Provi de neoprene
acoustic friction pads at least 1/4 inch thick

4.1 Springs

Provi de springs with base and conpression plates, to keep spring ends
paral l el during and after deflection to operating height. Provide outside
coil dianmeters at |least 0.8 of the operating height. At operating height,
springs shall have additional travel to conplete (solid) conpression equa
to at | east 50 percent of the operating deflection

. 4.2 Mount i ng and Adj ust ment

Provi de base and conpression plates with nounting holes or threaded
fittings. Bolt leveling adjustment bolts to nachinery or base.

.5 SUSPENSI ON | SOLATORS

Provi de hangers with suspension isolators encased in open steel brackets.
| sol ate hanger rods fromisolator steel brackets wi th neoprene-lined
openi ng.

.5.1 Suspensi on Neoprene |solators

Provi de doubl e-defl ection elements with mninmur 3/8 inch deflection.

.5.2 Suspension Spring Isolators

Provi de hangers with springs and nol ded neoprene el enents in series.
Provide isolators with adjustable spring-preloadi ng devices where required
to maintain constant pipe elevations during installation and when pipe
operational |oads are transferred to the springs.

.6 MACHI NERY BASES , PLATFORMS , RAILS SADDLES

ASTM A 36/ A 36N and Al SC 350.
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2.

7 I NERTI A BASES

ASTM A 36/ A 36l steel, ASTM C 94 3,000 psi) concrete.

. 8 FLEXI BLE CONNECTORS FOR PI PI NG

Straight or el bow flexible connectors rated for tenperatures, pressures,
and fluids to be conveyed. Provide flexible connectors with the strength 4
times operating pressure at hi ghest system operating tenmperature. Provide
el bow fl exible connectors with a permanently set angle.

.8.1 El ast oneri c Fl exi bl e Connectors

Fabricated of multiple plies of tire cord fabric and el astonmeric naterials
with integral reinforced elastoneric flanges w th gal vani zed nal |l eable iron
back up rings.

.8.2 Met al Fl exi bl e Connectors

Fabricated of Grade E phosphor bronze, nonel or corrugated stainless stee
tube covered with conparable bronze or stainless steel braid restraining
and pressure cover.

.9 FLEXI BLE DUCT CONNECTORS

Provi de fl exi ble duct connectors fabricated in accordance with
SMACNA HVAC Duct Const Stds.

.10 SEI SM C SNUBBERS FOR EQUI PMENT

Factory-fabricated, omi-directional with factory set air gaps between 1/8
inch minimmand 1/4 inch naxi mum Load capacity of each snubber at 50
percent neoprene el enent deflection shall be 1.0g mninum Provide

repl aceabl e neoprene elenments 3/4 inch mnimumthi ckness.

11 Pl PE GUI DES

Factory-fabricated. Weld steel bar guides to the pipe at a naxi mum radi al
spaci ng of 60 degrees. The outside dianeter around the guide bars shall be
snal l er than the inside dianeter of the guide sleeve in accordance with
standard field construction practice. For pipe tenperatures bel ow 60
degrees F, provide netal sleeve, ninimmnr one pound per cubic foot density

i nsul ati on.

.12 THRUST RESTRAI NTS

Adj ustabl e spring thrust restraints, able to resist the thrust force with
at |least 25 percent unused capacity. The operating spring deflection shal
be not |ess than 50 percent of the static deflection of the isolation
supporting the nmachinery.

.13 SEI SM C PROTECTI ON COVPONENTS FOR PI PI NG AND DUCTWORK

Section 23 03 00.00 20 BASI C MECHANI CAL MATRI ALS AND METHODS
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SMACNA Sei smic Restraint wnl.
PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 Vi bration and Noi se |sol ati on Conponents

Install vibration-and-noise isolation nmaterials and equi prent as indicated
and in accordance with machi nery nanufacturer's instructions.

3.1.2 Suspension Vibration Isolators

Provi de suspension isolation hangers for piping, suspended equi prent, and
suspended equi pnment platforns in mechani cal equi pnment roons, as indicated
and as specified. For operating |load static deflections of 1/4 inch or

| ess, provide neoprene pads or single deflection neoprene isolators. For
operating | oad static deflections over 5/16 to 3/8 inch, provide

doubl e-defl ecti on neoprene el enent isolators. For operating load static
defl ections over 3/8 inch, provide isolators with spring and neoprene

el enents in series.

3.1.3 Vertical Stops

For machinery affected by wind pressure or having an operational weight
different frominstalled weight, provide resilient vertical limt stops
whi ch prevent spring extension when weight is renmoved. Provide vertica
stops for machinery containing liquid, such as water chillers, evaporative
coolers, boilers, and cooling towers. Spring isolated or protected spring
i sol ated machi nery nust rock and nove freely within [imts of stops or
seismc restraint devices.

3.1. 4 Thrust Restraints

Where required, provide pairs of thrust restraints, symetrically installed
on both sides of the steady state |line of thrust.
3.1.5 Fl exi bl e Pi pe and Duct Connectors

Install flexible connectors in accordance with the manufacturer's
instructions. Wen liquid pulsation danpening is required, flexible
connectors with spherical configuration my be used. Provide restraints
for pipe connectors at punps to prevent connector failure upon punp startup

3.1.6 Sei snm ¢ Snubbers
Provi de snubbers as close as possible to each vibration isolator as
indicated. After installing and |eveling of the machi nery, adjust snubbers
in accordance with the snubber manufacturer's instructions.

3.1.7 Machi nery
Provi de vibration isolators, flexible connectors and seism ¢ snubbers in

accordance with manufacturer's recomendati ons. Machinery with spring
i solators or protected spring isolators shall rock or nmove freely within

SECTI ON 22 05 48.00 20 Page 14



MACC Generic Specs 072007

limts of stops or seisnic snubber restraints.

3.1.7.1 Stability
I solators shall be stable during starting and stopping of machi nery w thout
traverse and eccentric novenent of nachinery that woul d danage or adversely
af fect the machinery or attachnents.

3.1.7.2 Lateral Mbtion

The installed vibration isolation systemfor each piece of floor or ceiling
nount ed machi nery shall have a nmaxi mum | ateral notion under nachinery start
up and shut down conditions of not nore than 1/4 inch. Restrain notions in
excess by approved spring nountings.

3.1.7.3 Unbal anced Machi nery
Provi de foundation suspension systens specifically designed to resi st
hori zontal forces for machinery with | arge unbal anced hori zontal forces.
Vi bration isolator systens shall conformto the machi nery nanufacturer's
reconmendat i ons.

3.1.7.4 Nonr ot ati ng Machi nery
Mount nonrotating nachinery in systens which includes rotating or vibrating
machi nery on isolators having the sane deflection as the hangers and
supports for the pipe connected to.

3.1.7.5 Unitized Machi nery Assenblies

TABLE 3A

Vi bration Isolator Types and M ninmum Static Defl ection
(MSD, inches) for 4-8 inch slab on grade and col um support ed.

Col um Slab on earth 31-40 feet 41-50 feet
Spaci ng and 0-30 feet
Equi pnent Type VBD Type VBD Type VBD
(Note (1)) (Note (1)) (Note (1))
Centri fugal
Chillers or
Heat Punps
Hermetic Type SVv-B 1.75 SV-B 2.5 SVv-B 3.5
Open Type Sv-1 1.75 SV-1 2.5 SV-1 3.5

Reci procating Air
or Refrigeration
Conpr essors

500 to 750 rpm S-R 1.75 S-R 2.5 S-R 3.5
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TABLE 3A

072007

Vi bration Isolator Types and M ninmum Static Defl ection
(MSD, inches) for 4-8 inch slab on grade and col unm support ed.

Col um Slab on earth 31-40 feet 41-50 feet
Spaci ng and 0-30 feet
Equi pnent Type VBD Type VBD Type VBD
(Note (1)) (Note (1)) (Note (1))
751 rpmand up SR 1.5 S-R 2.5 S-R 3.5
Reci procati ng
Chillers or
Heat Punps
500 to 750 rpm SV-R 1.75 SV-R 2.5 SV-R 3.5
751 rpmand up SV-R 1.5 SV-R 2.5 SV-R 3.5
Packaged Boilers SV 1.0 sV 2.5 SV-R 3.5
C osed Coupl ed
Punps
Up to 7 1/2 hp S-1I 1.0 S| 1.0 S| 1.0
Over 7 1/2 hp S| 1.5 S| 2.5 S| 2.5
Base Mount ed
Punps
Up to 20 hp S| 1.5 S| 2.5 S| 2.5
20 to 75 hp S 1.5 S| 2.5 S| 3.5
Over 75 hp S 2.5 S| 3.5 S| 3.5

Cool i ng Towers and
Evaporative Condensers

SV with deflections specified for centrifugal
bl owers when springs are supported on beans.
Use deflection listed for colum supported
floors with up to 30 foot col umm spaci ng
when springs are | ocated on columms or
bearing walls

Factory
Assenbl ed Air
Handl i ng

Equi pnent

AH, AC and HV
Units

(Note (2))
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TABLE 3A

072007

Vi bration Isolator Types and M ninmum Static Defl ection

( MsD,
Col um Slab on earth
Spaci ng and 0-30 feet
Equi pnent Type VBD
(Note (1))
Suspended
Units
Up to 5 hp H 1.0
Over 5 hp

Up to 400 rpm H
Cver 401 rpm H
FI oor Mount ed
Units

Up to 5 hp S

Over 5 hp
Up to 400 rpm S-
COver 401 rpm S

Centri fugal
Bl ower s

175 - 224 rpm S-B
225 - 299 rpm S-B
300 - 374 rpm S-B
375 - 499 rpm S-B
Cver 500 rpm S-B

Tubul ar
Centri fugal
and Axi al Fans
(Note (2))
Suspended
Fl oor Mount ed

Arrangenents 1 & 9

Uility Fans
(Note (2))

Suspended

=
\l
o

=
\l
o

75
75
75

PN WS

.75

Hwith deflection specified for
centri fugal

31-40 feet
Type VSD
(Note (1))

H 1.0
H 1.75
H 1.5
S 1.0
S-R 1.75
S-R 1.5
S-B 4,75
S-B 4,75
S-B 4.5
S-B 3.5
S-B 2.5

bl ower s

inches) for 4-8 inch slab on grade and col utm support ed.

41-50 feet
Type VSD
(Note (1))
H 1.0

H 1.75
H 2.5
S 1.0
S-R 2.5
S-R 2.5
S-B 4,75
S-B 4,75
S-B 4,75
S-B 4.5
S-B 3.5

S-B with deflections specified for

centri fugal

bl ower s

Hwi th deflections specified for
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TABLE 3A

Vi bration Isolator Types and M ninmum Static Defl ection
(MSD, inches) for 4-8 inch slab on grade and col unm support ed.

Col um Slab on earth 31-40 feet 41-50 feet
Spaci ng and 0-30 feet
Equi pnent Type VBD Type VBD Type VBD
(Note (1)) (Note (1)) (Note (1))
centrifugal blowers but not to exceed
2.75 inches
FI oor - Mount ed S-Rwith deflections not specified for
centrifugal blowers but not to exceed
2.75 inches
H gh Pressure Fans HR recomended for mnim zing undesirable
(Cver 6 Inch thrust effects

Wat er - Col um
Static Pressure)
and O her

Machi neri es

Pr oduci ng Thrust
(Note (2))

I nt er nal
Conbusti on
Engi nes and
Engi ne
Driven Equip

750 rpm and S 1.5 S 2.5 S 3.5
over

Di mer Banks and
Transforners

Up to 1000 NM 0.35 NM 0.35 S 3.5
| bs.
Over 1000 Ibs. SV 1.0 SV 1.0 SV 1.0

NOTES: (1) Equipnent Vibration Isolation Schedul e Designations
(Hyphenat ed desi gnati ons are conbi nati ons of the follow ng:)

B - Welded structural steel bases.

H - Spring isolators (suspended equi pnent and piping). Were
requi red, provide w th adjustable prel oadi ng devi ces.

HR - Thrust restraints
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TABLE 3A

Vi bration Isolator Types and M ninmum Static Defl ection

(MSD,

Col um
Spaci ng

Equi pnent

NM

NP

SV

SX

(2)

inches) for 4-8 inch slab on grade and col utm support ed.

Slab on earth 31-40 feet 41-50 feet
and 0-30 feet

Type VSD Type VSD Type VSD
(Note (1)) (Note (1)) (Note (1))
- Concrete inertia bases with steel forms.

- Neoprene nounts.

- Neoprene pads.

- Structural steel rail for equi pnent nounts.

- Freestanding spring isolators (floor-nounted equi pnent).
- Freestanding spring isolators (floor-nounted equi pnent).

- Freestanding spring isolators with adjustable
cushi oned vertical stops and cushioned horizontal stops
(floor-nounted equi pnent). Protected spring isolators
SX may be substituted wherever S or SV is specified and
shal |l neet all requirenents.

Fans

When fan notors are 75 hp or larger, use the deflection
requi renents for the next wi der columm spacing. Except
for building slab on grade a m nimum of 2.5 inches
shoul d be used unless |arger deflections are specified
in the centrifugal blower table.

Provi de sway brace isolators for tubular centrifugal and
axi al fans when the fan pressure exceeds 4 inches
wat er col um.

Provide inertia bases for all fans in lieu of structura
steel bases or rails specified above when the fan
pressure exceeds 4 inches water columm.

Wth attaching brackets, suspension spring isolators
bri dge between the structure and the thrust-producing
machi nery such as hi gh-pressure fan. Both types H and
HR normal |y provide reaction in tension, while types S,
SV, and SX normally provide reaction in conpression.
Thrust restraints are | ow cost and effective conponents
avail abl e from manufacturers. Use thrust restraints to
elimnate the need for or reduce the nagnitude of
inertia mass when the mass is only used to reduce the
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TABLE 3A

Vi bration |Isolator Types and M ninmum Static Deflection
(MSD, inches) for 4-8 inch slab on grade and col unm support ed.

Col um Slab on earth 31-40 feet 41-50 feet

Spaci ng and 0-30 feet

Equi pnent Type VBD Type VBD Type VBD
(Note (1)) (Note (1)) (Note (1))

di spl acenent effects of the thrust.

Unitized assenblies such as chillers with evaporator and condenser, and top
nount ed centrifugal conpressor or unitized absorption refrigeration

machi nes, structurally designed with end supports, may be nounted on stee
rails and springs in lieu of steel bases and springs. Were the slab or
deck is less than 4 inches thick, provide spring isolation units with the
defl ection double that of the vibration isolation schedule, up to a maxi num
static deflection of 5 inches.

3.1.7.6 Roof and Upper Fl oor Munted Machi nery
TABLE 3A

Vi bration Isolator Types and M ninmum Static Defl ection
(MSD, inches) for 4-8 inch slab on grade and col um support ed.

Col um Slab on earth 31-40 feet 41-50 feet
Spaci ng and 0-30 feet
Equi pnent Type VBD Type VBD Type VBD
(Note (1)) (Note (1)) (Note (1))
Centri fugal
Chillers or
Heat Punps
Hermetic Type SVv-B 1.75 SV-B 2.5 SVv-B 3.5
Open Type Sv-1 1.75 SV-1 2.5 SV-1 3.5

Reci procating Air
or Refrigeration

Conpr essors
500 to 750 rpm S-R 1.75 S-R 2.5 S-R 3.5
751 rpmand up SR 1.5 S-R 2.5 S-R 3.5

Reci procati ng
Chillers or
Heat Punps
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TABLE 3A

Vi bration Isolator Types and M ninmum Static Defl ection
(MSD, inches) for 4-8 inch slab on grade and col unm support ed.

Col um Slab on earth 31-40 feet 41-50 feet
Spaci ng and 0-30 feet
Equi pnent Type VBD Type VBD Type VBD
- (Note (1)) (Note (1)) (Note (1))
500 to 750 rpm SV-R 1.75 SV-R 2.5 SV-R 3.5
751 rpmand up SV-R 1.5 SV-R 2.5 SV-R 3.5
Packaged Boilers SV 1.0 sV 2.5 SV-R 3.5
O osed Coupl ed
Punps
Up to 7 1/2 hp S-1I 1.0 S| 1.0 S| 1.0
Over 7 1/2 hp S| 1.5 S| 2.5 S| 2.5
Base Mount ed
Punps
Up to 20 hp S| 1.5 S| 2.5 S| 2.5
20 to 75 hp S| 1.5 S| 2.5 S| 3.5
Over 75 hp S| 2.5 S| 3.5 S| 3.5
Cool i ng Towers and SV with deflections specified for centrifugal
Evaporative Condensers bl owers when springs are supported on beans.
Use deflection listed for colum supported
floors with up to 30 foot col umm spaci ng
when springs are | ocated on columms or
bearing walls
Factory
Assenbl ed Air
Handl i ng
Equi pnent
AH, AC and HV
Units
(Note (2))
Suspended
Units
Up to 5 hp H 1.0 H 1.0 H 1.0
Over 5 hp
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TABLE 3A

Vi bration Isolator Types and M ninmum Static Defl ection

(MSD,

Col um
Spaci ng

Equi pnent

Up to 400 rpm

Over 401 rpm

FI oor Mount ed
Units

Up to 5 hp

Over 5 hp
Up to 400 rpm
Over 401 rpm

Centri fugal
Bl ower s

175 -
225 -
300 -
375 -
Over

224 rpm
299 rpm
374 rpm
499 rpm
500 rpm

Tubul ar
Centri fugal
and Axi al Fans
(Note (2))
Suspended
Fl oor Mount ed

Arrangenents 1

Uility Fans
(Note (2))

Suspended

Fl oor - Mount ed

Slab on earth
and 0-30 feet

Hwith deflection specified for
centri fugal

31-40 feet
Type VSD
(Note (1))

H 1.75
H 1.5
S 1.0
S-R 1.75
S-R 1.5
S-B 4,75
S-B 4,75
S-B 4.5
S-B 3.5
S-B 2.5

bl ower s

inches) for 4-8 inch slab on grade and col utm support ed.

41-50 feet
Type VSD
(Note (1))
H 1.75
H 2.5
S 1.0
S-R 2.5
S-R 2.5
S-B 4,75
S-B 4,75
S-B 4,75
S-B 4.5
S-B 3.5

S-B with deflections specified for

Type VMSD

(Note (1))

H 1.75
H 1.0
S 1.0
SR 1.75
SR 1.0
S-B 4.75
S-B 3.75
S-B 2.75
S-B 2.5
S-B 1.75
& 9

centri fugal

bl ower s

Hwi th deflections specified for

centri fugal

bl ower s but

2.75 inches

not to exceed

S-Rwith deflections not specified for

centri fugal

bl ower s but

2.75 inches

SECTI ON 22 05 48.00 20 Page 22

not to exceed

072007



MACC Ceneric Specs 072007

TABLE 3A

Vi bration Isolator Types and M ninmum Static Defl ection
(MSD, inches) for 4-8 inch slab on grade and col unm support ed.

Col um Slab on earth 31-40 feet 41-50 feet

Spaci ng and 0-30 feet

Equi pnent Type VBD Type VBD Type VBD
(Note (1)) (Note (1)) (Note (1))

H gh Pressure Fans HR recomended for mnim zing undesirable

(Cver 6 Inch thrust effects

Wat er - Col um
Static Pressure)
and O her

Machi neri es

Pr oduci ng Thrust
(Note (2))

I nt er nal
Conbusti on
Engi nes and
Engi ne
Driven Equip

750 rpm and S 1.5 S 2.5 S 3.5
over

Di mer Banks and
Transforners

Up to 1000 NM 0.35 NM 0.35 S 3.5
| bs.
Over 1000 Ibs. SV 1.0 SV 1.0 SV 1.0

NOTES: (1) Equipnent Vibration Isolation Schedul e Designations
(Hyphenat ed desi gnati ons are conbi nati ons of the follow ng:)

B - Welded structural steel bases.

H - Spring isolators (suspended equi pnent and pi ping).
Where required, provide wth adjustabl e prel oading
devi ces.

HR - Thrust restraints

I - Concrete inertia bases with steel forns.

NM - Neoprene nounts.

NP - Neoprene pads.
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TABLE 3A

Vi bration Isolator Types and M ninmum Static Defl ection

(MSD,

Col um
Spaci ng

Equi pnent

SV

SX

(2)

inches) for 4-8 inch slab on grade and col utm support ed.

Slab on earth 31-40 feet 41-50 feet
and 0-30 feet

Type MSD Type MSD Type MSD
(Note (1)) (Note (1)) (Note (1))
- Structural steel rail for equi pnent nounts.

- Freestanding spring isolators (floor-nounted equi pnent).
- Freestanding spring isolators (floor-nounted equi pnent).

- Freestanding spring isolators with adjustable cushi oned
vertical stops and cushi oned horizontal stops
(floor-nounted equi pnent). Protected spring isolators
SX may be substituted wherever S or SV is specified and
shal |l neet all requirenents.

Fans

When fan notors are 75 hp or larger, use the deflection
requi renents for the next wi der columm spacing. Except
for building slab on grade a m nimum of 2.5 inches
shoul d be used unless |arger deflections are

specified in the centrifugal blower table.

Provi de sway brace isolators for tubular centrifugal and
axi al fans when the fan pressure exceeds 4 inches
wat er col um.

Provide inertia bases for all fans in lieu of
structural steel bases or rails specified above when
the fan pressure exceeds 4 inches water colum.

Wth attaching brackets, suspension spring isolators
bri dge between the structure and the thrust-producing
machi nery such as hi gh-pressure fan. Both types H and
HR normal |y provide reaction in tension, while types S,
SV, and SX nornmally provide reaction in conpression.
Thrust restraints are | ow cost and effective conponents
avail abl e from manufacturers. Use thrust restraints

to elimnate the need for or reduce the nagnitude of
inertia mass when the mass is only used to reduce

t he di spl acenment effects of the thrust.

SECTION 22 05 48.00 20 Page 24



MACC Ceneric Specs 072007

3.1.8 Pi pi ng and Hi gh Pressure Ductwork

Provide vibration isolation for piping and high pressure ductwork with over
6 inches water colum. The isolator deflections shall be equal to or
greater than the static deflection of the vibration isolators provided for
t he connected nachinery as foll ows:

3.1.8.1 H gh Pressure Ductwork

For a distance of 50 feet from fans, exhausters and bl owers.
3.1.8.2 Pi pi ng Connected to Vibration |Isolated Machi nery

For a distance of 50 feet or 50 pipe dianeters, whichever is greater.
3.1.8.3 St eam Pressure Reduci ng Val ves

Connected piping for a distance of 50 feet or 50 pipe di aneters, whichever
is greater.

3.1.8.4 Condenser Water
For the full length of the piping.
3.1.8.5 Chilled, Hot, and Dual Tenperature Piping

For risers frompunps and for the first 20 feet of the branch connection of
the main supply and return piping at each floor

3.1.9 Water and Steam Di stribution Piping Application

Resiliently support piping with conbination spring and neoprene isol ation
hangers. Provide spring elenents with 5/8 inch static deflection; instal
the hanger with spacing so that the first harnonic natural frequency is not
| ess than 360 Hz. Provide doubl e-defl ecti on neoprene el enents. For the
first two isolation hangers fromthe rotating equi pnent of 3 1/2 inch and
snal | er piping systens, ensure a deflection equal to the

equi pnent-i solation static deflection. For the first four piping isolation
hanger supports fromrotating equi pment of 4 inch and |arger piping
systens, use resilient hanger-rod isolators at a fixed elevation regardl ess
of |l oad changes. |Incorporate an adjustable prel oading device to transfer
the load to the spring element within the hanger nounting after the piping
system has been filled with water

3.1.10 Pi pe Hanger and Support Installation
3.1.10.1 Pi pe Hangers
Provi de eye-bolts or swivel joints for pipe hangers to pernmit pipe thernal

or mechani cal novenment w t hout angul ar misalignnment of hanger vibration
i sol ator.

SECTI ON 22 05 48.00 20 Page 25



MACC Ceneric Specs 072007

3.1.10.2 H gh Tenperatures

Wher e neoprene el enents of vibration isolator may be subjected to high pipe
tenperatures, above 160 degrees F, provide netal heat shields or thernal
i sol at ors.

3.1.10.3 Val ves

Provide vibration isolation hangers and supports at nodul ating, pressure
reduci ng, or control valves which will induce fluid pulsations. Wen
required or indicated, isolate valves with flexible connectors.

3.1.10. 4 Machi nery Wthout Flexible Connections

When piping is not connected to vibrating nachinery with flexible
connectors, provide the first four hangers with isolation el enents desi gned
for deflections equal to equi pnent vibration isolator deflections
(including static, operating, and start-up).

3.1.10.5 Twel ve I nch and Larger Pipe

Suspend 12 inch and | arger pipe vibration hangers fromresilient hanger rod
isolators. Resilient hanger rod isolators shall be capable of supporting
pi pe during installation at a fixed el evation regardl ess of |oad changes.
Provi de an adjustabl e preloading device to transfer the load to isolation
el ement after operational load is applied. Provide 12 inch and | arger pipe
supports with unrestrained stable springs for one inch deflection and with
built-in leveling device and resilient vertical limt stops to prevent
spring elongation when partial load is renoved. Provide isolators capable
of providing rigid anchoring during erection of piping so that it can be
erected at a fixed elevation

3.1.10.6 Pi pe Risers

Provi de pipe riser supports with bearing plates and two |ayers of 1/4 inch
thick ribbed or waffl ed neoprene pad | oaded to not nore than 50 psi.
Separate isolation pads with 1/4 inch steel plate. Weld pipe riser clanps
at anchor points to the pipe and to pairs of vertical acoustical pipe
anchor nountings which shall be rigidly fastened to the steel fram ng

3.1.10.7 Supports at Base of Pipe Risers

Pi pi ng isolation supports at the base of risers shall be two layers of 1/2
i nch thick heavy-duty neoprene pad separated by 1/4 inch thick steel plate.
Use bearing plates sized to provide a pad | oading of not nore than 500 psi.
Wel d the stanchi on between the pipe and isolation support to the pipe and
weld or bolt to the isolation support. Bolt isolation support to the floor
slab with resilient sleeves and washers. Where supplenentary steel is
required to support piping, provide a maxi nrum deflection of 0.08 inches at
the m d-span of this steel under the load. R gidly support piping fromthe
suppl enentary steel with the supplenentary steel isolated fromthe building
structure with isolators.
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3.1.10.8 Pi pe Anchors

Attach each end of the pipe anchor to an omni-directional pipe isolator
which in turn shall be rigidly fastened to the steel fram ng or structura
concrete. Provide a tel escoping pipe isolator of two sizes of steel tubing
separated by a mininmumr 1/2 inch thick pad of heavy-duty neoprene or
heavy-duty neoprene and canvas. Provide vertical restraints by simlar
material to prevent vertical travel in either direction. The load on the

i solation material shall not exceed 500 psi.

3.1. 11 H gh Pressure Ductwork Hanger and Support Installation

Provi de ductwork with vibration isolation hangers and supports where
required or indicated. Connect ductwork to equi pnent with flexible duct
connectors. Segment ductwork with flexible duct connectors.

3.1.11. 1 Duct Ri sers

Provi de duct riser supports within shafts with suitable bearing plates and
two layers of 1/4 inch thick ribbed or waffl ed neoprene pad | oaded to not
nore than 50 psi. Separate isolation pads with 1/4 inch steel plate.

3.1.11.2 Supports at Base of Duct Risers

For duct isolation supports at the base of risers, provide two |ayers of
1/2 inch thick heavy-duty neoprene pad separated by 1/4 inch thick stee
plate. Use bearing plates sized to provide a pad | oading of not nore than
500 psi. Weld the stanchion between the duct and isolation support to the
pi pe, and weld or bolt to the isolation support. Bolt isolation support to
the floor slab with resilient sleeves and washers. Were suppl enentary
steel is required to support ducts, provide a nmaxi num deflection of 1/4 inch
at the nidspan of this steel under the supported load. Rigidly support
duct fromthe suppl enentary steel and the supplenmentary steel isolators.

3.1.11. 3 Duct Anchors

Attach each end of the duct anchor to an omi-directional isolator which in
turn shall be rigidly fastened to the steel framing or structural concrete
as indicated. Vertical restraints shall be provided by simlar naterial
arranged to prevent vertical travel in either direction. The load on the

i solation material shall not exceed 500 psi.

3.1.12 Equi pnent Room Sound | sol ation

Do not allow direct contact between pipe or ducts and walls, floor slabs,
roofs, ceilings or partitions of equiprment roons.

3.1.12.1 Pi pe Penetrations

Provi de gal vani zed Schedul e 40 pi pe sl eeves and tightly pack annul ar space
bet ween sl eeves and pipe with insulation having a flane spread rati ng not
nore than 25 and a snoke devel oped rating not nore than 50 when tested in
accordance with ASTM E 84, maxi num effective tenperature 1000 degrees F
bul k density 6 pounds/cu. ft. mninmum Provide uninsulated pipe with a one
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inch thick mineral fiber sleeve the full length of the penetration and sea
each end with an interior or exterior and weather resistant non-hardening
conpound. Provide sealant and mneral -fiber sleeve of a flane spread
rating not nore than 25 and a snbke devel oped rating not nore than 50 when
tested in accordance with ASTM E 84.

3.1.12. 2 Duct Penetrations

Pack openings around ducts with mneral fiber insulation the full |ength of
the penetration having a flanme spread rating not nore than 25 and a snoke
devel oped rating not nore than 50 when tested in accordance with ASTM E 84.
At each end of duct opening provide sealing collars and seal with an
interior or exterior and weather resistant non-hardeni ng conpound.

3.1.12.3 Ducts Passing Through Equi prent Roons

Provide with sound insulation equal to the sound attenuation value of the
wal |, floor, or ceiling penetrated.

3.1.13 Machi nery Foundati ons and Subbases

Provi de cast in place anchor bolts as recommended by the nachinery
manuf act urer.

3.1.13.1 Machi nery Subbases

Provi de concrete subbases at | east 4 inches high for floor nounted

equi pnment except el evators. Rest subbases on structural floor and
reinforce with steel rods interconnected with floor reinforcing bars by tie
bars hooked at both ends. Provide at |least 2 inch clearance between
subbases and inertia bases, steel bases, and steel saddles w th nachinery

i n operation.

3.1.13.2 Conmon Machi nery Foundati ons
Mount el ectrical nmotors on the sane foundations as driven nachinery.
Support piping connections, strainers, valves, and risers on the sane
foundati on as the punps.

3.1.13.3 Foundati on and Subbase Concrete
Cast concrete foundati ons and subbases of ASTM C 94 3,000 psi concrete
reinforced with steel bars as indicated or reconmended by nmchinery
manuf act urer.

3.1.13. 4 Anchor Bolts and G out

Secure nachinery to foundations and inertia bases with anchor bolts. G out
equi pmrent with baseplates, the full area under baseplates with prem xed
non-shrinking grout. After grout has set, renpve wedges, shins, and jack
bolts and fill spaces with grout.
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3.1.14 I nertia Bases

Install inertia bases in accordance with the recomendati ons of the
machi nery nmanufacturer or inertia base nmanufacturer, as applicable.

3.1.15 Seism c Restraints for Piping and Ductwork

Provi de seismic restraints in accordance with SVACNA Seisnmic Restraint Ml.
3.1.16 Suspended Machi nery Pl atfornms

Provide with vibration-isolation hangers.
3.1.17 El ectrical Connections

Provide flexible conduit or nmultiple conductor cabl e connections for
machinery with sufficient extra length to permt m ni mum di spl acenent in
any direction without damage.

3.1.18 Systens Not To Be Vibration Isolated

Do not provide vibration isolation for electrical raceways and conduits or
for fire protection, storm sanitary, and donestic water piping systens
whi ch do not include punps or other vibrating, rotating, or pulsating

equi pnent i ncluding control and pressure reducing val ves.

3.2 FI ELD QUALI TY CONTRCL

Provi de equi pnent and apparatus required for perform ng i nspections and
tests. Notify Contracting O ficer 14 days prior to machinery testing.
Rebal ance, adjust, or replace machinery with noise or vibration levels in
excess of those given in the machinery specifications, or machinery

manuf acturer's data.

3.2.1 Fi el d I nspections

Prior to initial operation, inspect the vibration isolators and seismc
snubbers for confornmance to draw ngs, specifications, and manufacturer's
data and instructions. Check for vibration and noi se transnission through
connections, piping, ductwork, foundations, and walls. Check connector

al i gnment before and after filling of system and during operation. Correct
m sal i gnment wi t hout danage to connector and in accordance with

manuf acturer's recomendati ons.

3.2.2 Spring Isolator |nspection
After installation of spring isolators or protected spring isolators, and
seismc restraint devices, the machinery shall rock freely on its spring
isolators within limts of stops or seismc restraint devices. Elimnate
or correct interferences.

3.2.3 Tests

Adj ust, repair, or replace isolators as required to reduce vibration and
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noi se transmni ssions to specified | evels.
3.2.3.1 Equi pnent Vi bration Tests

Performvibration tests to determ ne confornance with vibration isol ation
schedul e specified

3.2.3.2 Equi pnent Sound Level Tests

Measure continuous or intermttent steady state noise with a sound | evel
neter set for |ow response. Measure inpact or inmpulse noise as dB peak
sound pressure level (20 uPa) with an inmpact noi se analyzer. Measure work
di stance from person to machi nery noise center. Performsound |level tests
to determ ne conformance with sound | evel schedul e specifi ed.

a. Interior Machinery Sound

In accordance with ARl 575, neasure the sound data for air
conditioning and refrigeration nmachinery, such as fans, boilers,
val ves, engines, turbines, or transforners. Measure the sound
pressure | evels around nechani cal and el ectrical nachinery |ocated
in equi pmrent spaces, 3 feet horizontally fromthe edge closest to
the acoustical center of the machinery at points 3 feet and 5.5
feet above floor. Take neasurenents at the center of each side of
the machinery. Locate the nicrophone at |least 3 feet fromthe
observer and neasuring instrunents. Cbserver shall not be between
the machi nery and the nmeasuring instrunent.

b. Exterior Machinery Sound

Measure sound data in accordance with AR 370 for nachinery radiating
noi se outside the building in such applications as grade
installations, area-ways, wall and roof installations for cooling
towers, refrigerant condensers, engine driven generator sets,
fans, air conditioning nachinery, heat punps, evaporative coolers,
exhaust silencers, and air intakes.

-- End of Section --
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