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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  v i br at i on- i sol at i on syst ems f or  
ai r - condi t i oni ng equi pment .

Pr ovi s i ons of  t he f ol l owi ng speci f i cat i ons shoul d be 
coor di nat ed wi t h equi pment  sel ect i on,  
speci f i cat i ons,  and t he dr awi ngs.

For  equi pment  speeds under  250 r evol ut i ons per  
mi nut e ( r pm) ,  speci al  consi der at i on i s r equi r ed.

Thi s gui de speci f i cat i on i s ar r anged t o be used i n 
ei t her  of  t he f ol l owi ng t wo ways:

The par t ,  EQUI PMENT,  and sel ect ed or  r ewr i t t en t ext  
t her eunder  may be publ i shed as par t  of  t he bound 
specification.

Or ,  t he par t ,  VI BRATI ON I SOLATI ON- SYSTEMS 
APPLI CATI ON,  may be del et ed when r equi r ed appl i cabl e 
cont ent  i s schedul ed on t he dr awi ngs.

I ncl ude t he f ol l owi ng dat a i n dr awi ng schedul es:

Equi pment  number ;

Mass of  i ner t i a bl ock i f  di f f er ent  f r om t hat  
speci f i ed or  i f  not  speci f i ed;

Mi ni mum number  of  i sol at or s f or  compl ex appl i cat i ons;

Lowest  equi pment  r pm;

I mpel l er  s i ze;  power ;

I sol at i on pr ovi s i ons i n t he f or m of  " C- CI B- 1. 75"  
whi ch i ncl udes mount i ng,  base,  and mi ni mum 
def l ect i on i n mi l l i met er  i nches.

Thi s met hod i s r ecommended i n v i ew of  ant i c i pat ed 
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need t o r ewr i t e or  suppl ement  t hi s basi c 
speci f i cat i on t o ensur e sui t abi l i t y  of  pr ovi s i ons 
f or  speci f i c  pr oj ect  appl i cat i ons.

Adher e t o UFC 1-300-02  Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Criteria Change Request (CCR) .

**************************************************************************

PART 1   GENERAL

**************************************************************************
NOTE:   I f  Sect i ons 23 30 00 HVAC AI R DI STRI BUTI ON 
and Sect i on 23 05 15 COMMON PI PI NG FOR HVAC ar e not  
i ncl uded i n t he pr oj ect  speci f i cat i on,  appl i cabl e 
r equi r ement s t her ef r om shoul d be i nser t ed and t he 
f ol l owi ng par agr aphs del et ed.   Vi br at i on i sol at i on 
consi der at i ons f or  syst ems ot her  t han A/ C equi pment  
shoul d be addr essed i n each r espect i ve sect i on.

**************************************************************************

Section 23 30 00  HVAC AIR DISTRIBUTION applies to work specified in this 
section to the extent applicable.

Section 23 05 15  COMMON PIPING FOR HVAC applies to work specified in this 
section to the extent applicable.

1.1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
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speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

ACOUSTICAL SOCIETY OF AMERICA (ASA)

ASA S2.71 (1983; R 2006) Guide to the Evaluation of 
Human Exposure to Vibration in Buildings

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS (ASHRAE)

ASHRAE HVAC APP IP HDBK (2016) HVAC Applications Handbook, I-P 
Edition

ASHRAE HVAC APP SI HDBK (2019) HVAC Applications Handbook, SI 
Edition

NATIONAL ENVIRONMENTAL BALANCING BUREAU (NEBB)

NEBB MASV (2006) Procedural Standards for 
Measurements and Assessment of Sound and 
Vibration

1.2   ADMINISTRATIVE REQUIREMENTS

Within ten [_____] working days of Contract Award, submit equipment and 
performance data  for vibration isolator systems including equipment base 
design; inertia-block mass relative to support equipment weight; spring 
loads and free, operating, and solid heights of spring; spring diameters; 
nonmetallic isolator loading and deflection; disturbing frequency; natural 
frequency of mounts; deflection of working member; and anticipated amount 
of physical movement at the reference points.

Ensure the data includes information on the following:

a.  Mountings

b.  Bases

c.  Isolators

d.  Floor-Mounted Piping

e.  Vertical Piping

Five [_____] working days prior to commencement of installation, submit 
installation drawings  for vibration isolator systems including equipment 
and performance requirements.

Indicate within outline drawings  for vibration isolator systems, overall 
physical features, dimensions, ratings, service requirements, and weights 
of equipment.
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1.3   SUBMITTALS

**************************************************************************
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .   The Gui de Speci f i cat i on 
t echni cal  edi t or s have cl assi f i ed t hose i t ems t hat  
r equi r e Gover nment  appr oval ,  due t o t hei r  compl exi t y 
or  cr i t i cal i t y,  wi t h a " G. "   Gener al l y,  ot her  
submi t t al  i t ems can be r evi ewed by t he Cont r act or ' s 
Qual i t y Cont r ol  Syst em.   Onl y add a “ G”  t o an i t em,  
i f  t he submi t t al  i s  suf f i c i ent l y i mpor t ant  or  
compl ex i n cont ext  of  t he pr oj ect .

For  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s t o i ndi cat e t he appr ovi ng 
aut hor i t y.   Codes f or  Ar my pr oj ect s usi ng t he 
Resi dent  Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy,  
Ai r  For ce,  and NASA pr oj ect s.

 The " S"  c l assi f i cat i on i ndi cat es submi t t al s 
r equi r ed as pr oof  of  compl i ance f or  sust ai nabi l i t y  
Gui di ng Pr i nci pl es Val i dat i on or  Thi r d Par t y 
Cer t i f i cat i on and as descr i bed i n Sect i on 01 33 00 
SUBMI TTAL PROCEDURES.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

**************************************************************************

Government approval is required for submittals with a "G" or "S" 
classification.  Submittals not having a "G" or "S" classification are 
[for Contractor Quality Control approval.][for information only.  When 
used, a code following the "G" classification identifies the office that 
will review the submittal for the Government.]  Submit the following in 
accordance with Section 01 33 00  SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Installation Drawings [; G[, [____]] ]

Outline Drawings [; G[, [____]] ]

SD-03 Product Data

Equipment and Performance Data [; G[, [____]] ]

Isolators [; G[, [____]] ]

SD-06 Test Reports
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Type of Isolator [; G[, [____]] ]

Type of Base [; G[, [____]] ]

Allowable Deflection [; G[, [____]] ]

Measured Deflection [; G[, [____]] ]

1.4   QUALITY CONTROL

Ensure all vibration-control apparatus is the product of a single 
manufacturing source, where possible.  Human exposure levels should be 
considered using ASA S2.71  and NEBB MASV.

PART 2   PRODUCTS

2.1   SYSTEM DESCRIPTION

**************************************************************************
NOTE:   Sel ect  t he f ol l owi ng par agr aphs i f  t ext  under  
EQUI PMENT i s del et ed and r equi r ed i sol at i on 
pr ovi s i ons ar e schedul ed on t he dr awi ngs.

**************************************************************************

Scheduled isolation mounting is in  millimeters  inches  and is a minimum 
static deflection.

Spans referred to in paragraph EQUIPMENT, means longest bay dimension.

Determine exact mounting sizes and number of isolators by the isolator 
manufacturer based on equipment that will be installed.  Check equipment 
revolutions per minute (rpm) and spring deflections to verify that 
resonance cannot occur.

2.1.1   Design Requirements

**************************************************************************
NOTE:   Use onl y t hose st andar ds as necessar y.

**************************************************************************

Design for vibration isolation using [ NEBB MASV] [ ASHRAE HVAC APP SI HDBK, 
ASHRAE HVAC APP IP HDBK, Chapter 48,] as applicable to the following 
sections.

2.1.1.1   Mountings

Provide the following mountings:

[ Type A:  Composite pad, with  6.3 millimeter  0.25-inch  thick elastomer 
top and bottom layers, molded to contain a pattern with nonslip 
characteristics in all horizontal directions.  Elastomer loading is 
not to exceed  275 kilopascal  40 pounds per square inch (psi) .  Ensure 
minimum overall thickness is  25 millimeter  1 inch .  Maximum 
deflections up to  6.3 millimeter  0.25-inch  are allowed.

][ Type B:  Double [rubber-in-shear] [elastomer-in-shear] with molded-in 
steel reinforcement in top and bottom.  Maximum deflections up to  12.7 
millimeter  0.50-inch  are allowed.
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][ Type C:  Free-standing laterally stable open-spring type for 
deflections over  12.7 millimeter  0.50-inch , with built-in bearing and 
leveling provisions,  6.3 millimeter  0.25-inch  thick Type A base 
elastomer pads, and accessories.  Ensure outside diameter of each 
spring is equal to or greater than 0.9 times the operating height of 
the spring under rated load.

][ Type D:  Partially housed type, containing one or more vertically 
restrained springs with at least  12.7 millimeter  0.50-inch  clearance 
maintained around springs, with adjustable limit stops,  6.3 millimeter  
0.25-inch  thick Type A base elastomer pads, and accessories.

][ Type E:  Pendulum-suspension configuration with free-standing stable 
spring with resilient horizontal and vertical restraints to allow 
maximum movements of  6.3 millimeter  0.25-inch  in each direction,  6.3 
millimeter  0.25-inch  thick Type A base elastomer pads.

][ Type F:  Combination [spring and rubber-in-shear] [elastomer-in-shear] 
steel framed for hanger-rod mounting, with minimum total static 
deflection of  25 millimeter  1-inch .

]
**************************************************************************

NOTE:   Use ai r  spr i ngs wher e spr i ngs ar e not  
pr act i cal .   Consi der  use wher e spr i ng def l ect i on 
exceeds  89 mi l l i met er  3. 5- i nches.   Mount  equi pment  
on t ype base wi t h " out r i gger "  br acket s.   Det ai l  
dependabl e ai r  suppl y and connect i on pr ovi s i ons 
i ncl udi ng hose connect i ons wher e necessar y.

Ser vo- cont r ol l ed ai r  spr i ng i sol at or s wi t h nat ur al  
f r equenci es f or  most  appl i cat i ons can be pr ovi ded.  
Syst em l oads can r ange f r om 227 t o 226, 796 ki l ogr am 
500 t o 500, 000 pounds.   Ser vo- mechani sms wi l l  
mai nt ai n hei ght  of  i sol at ed mass wi t hi n 0. 13 
millimeter  0. 005- i nch.

**************************************************************************

[ Type G:  Air spring with body constructed of reinforced elastomer 
specifically suitable for application environment.  Select air spring 
to provide a natural frequency equal to  127 millimeter  5-inches  of 
deflection of conventional specified steel springs.  Provide 
facilities for dead-level adjustment and height-control of supported 
equipment.

] 2.1.1.2   Bases

Provide the following bases:

[ Type U:  Unit isolators without rails, structural-steel bases, or 
inertia blocks.

][ Type R:  Rails, [connected] [disconnected] mill-rolled structural 
steel, of sufficient dimension to preclude deflection at midpoint of 
unsupported span in excess of 1/1,440th of the span between isolators, 
power transmission, component misalignment, and any overhung weight.  
Where Type R bases are specified and the equipment proposed requires 
additional base support, use a Type S base.
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][ Type S:  Structural-steel bases common to a supported assembly, made 
from welded-joint mill-rolled structural steel with closed-perimeter 
configuration, isolators attached to outrigger supports.

] Ensure height of steel members is sufficient to provide stiffness 
required to maintain equipment manufacturer's recommended alignment 
and duty efficiency of power-transmission components.  Ensure height 
of steel member does not result in member deflection at midpoint of 
unsupported span of more than 1/1,440th of the span between 
isolators.  Minimum height is  127 millimeter  5-inches .

**************************************************************************
NOTE:   The f ol l owi ng concr et e i ner t i a- bl ock 
t hi ckness and mass cr i t er i a ar e of  necessi t y,  
gener al  i n scope and shoul d be r evi ewed f or  each 
appl i cat i on and r ewr i t t en t o r ef l ect  speci f i c  j ob 
conditions.

Mass of  i ner t i a bl ock may r ange f r om one t o t hr ee 
t i mes t he wei ght  of  suppor t ed equi pment .   Usual l y a 
1 t o 1 r at i o i s sat i sf act or y and 1- 1/ 2 t o 1 r at i o i s 
not  unusual .   I t  i s  ver y di f f i cul t  t o achi eve an 
equal  wei ght  bet ween equi pment  and i ner t i a base on 
ai r - handl i ng uni t s,  especi al l y wher e t hey may be 
l ar ge si ze.

Due t o mor e compl ex f or mi ng and i sol at or  
const r uct i on r equi r ed,  bl ocks wi t h r ecessed 
i sol at or - mount i ng pr ovi s i ons ar e mor e expensi ve and 
shoul d be speci f i ed onl y t o el i mi nat e hazar d t o 
personnel.

**************************************************************************

[ Type CIB:  Provide concrete inertia blocks common to the entire 
assembly, with welded-joint construction, mill-rolled structural-steel 
perimeters, welded-in No. 4 reinforcing bars  200 millimeter  8-inches  
on center each way near the bottom of the block, outrigger-isolator 
mounting provisions, anchor bolts.  Fill with  20.68 Megapascal  3,000 
psi  cured-strength concrete.

] Configure rectangular inertia bases to accommodate equipment supported.

Ensure minimum thickness of inertia base, in addition to providing 
suitable mass, is sufficient to provide stiffness to maintain 
equipment manufacturer's recommended alignment and duty efficiency of 
power-transmission components, and is sufficient to result in base 
deflection at midpoint of unsupported span of not more than 1/1,440th 
of the span between isolators.  Verify minimum thickness, the 
preceding requirements notwithstanding, is 8 percent of the longest 
base dimension.

**************************************************************************
NOTE:   Pump bases shoul d be as st i f f  as pr act i cal .   
300 mi l l i met er  12- i nch t hi ck bases ar e common.   To 
at t ai n st i f f ness,  mass t o 1- 1/ 2 t i mes wei ght  of  
assembl y may be consi der ed.   Modi f y t hi ckness i n t he 
f ol l owi ng par agr aph as r equi r ed.

**************************************************************************
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Ensure pumps with flexible couplings do not have inertia base less than  
200 millimeter  8-inches  thick, and the minimum mass of concrete inertia 
block is equal in weight to supported equipment.

2.2   EQUIPMENT

Vibration isolation design per [ NEBB MASV][  ASHRAE HVAC APP SI HDBK,  
ASHRAE HVAC APP IP HDBK,  Chapter 37].

**************************************************************************
NOTE:   The f ol l owi ng empi r i cal  r ecommendat i ons ar e 
based on f l oor s 102 t o 152 mi l l i met er  4 t o 6- i nches 
t hi ck and wi t hout  sub- base or  " housekeepi ng"  pad.   
Spr i ng def l ect i ons may be r educed f or  f l oor s whi ch 
are  200 mi l l i met er  8- i nches t hi ck.   " Basement  bel ow 
gr ade"  i s consi der ed as on " undi st ur bed ear t h. "   " On 
gr ade"  i s consi der ed as on some f i l l .

Revi ew " pr ovi s i ons"  f or  each appl i cat i on.

Wher e i sol at or  def l ect i on i s speci f i ed f or  i nsi de 
l ocat i ons and pr oj ect  equi pment  appl i cat i on i s 
r oof - mount ed and weat her - exposed;  add 13 mi l l i met er  
1/2-inch  t o speci f i c  def l ect i on,  use Type D 
i sol at or s and t ype U,  R,  or  S bases.

Reci pr ocat i ng compr essor - condenser  ( r cc)  cr i t er i a 
ar e f or  i nsi de l ocat i on,  wi t h wat er - cool ed condenser  
i nt egr al l y mount ed.

Ext r eme car e shoul d be used i n i sol at i ng 
f i el d- er ect ed cool i ng- t ower  mechani cal - equi pment  
suppor t s.   Too much mechani cal - equi pment  suppor t  
movement  may r educe pr opel l er  t o f an r i ng c l ear ance,  
nor mal l y about  13 mi l l i met er  1/ 2- i nch,  t o 0.   Type U 
i sol at or s cannot  be used on cer t ai n uni t s because 
const r uct i on may be such t hat  adequat el y spaced 
suppor t  poi nt s ar e not  avai l abl e.   Recommendat i ons 
speci f i ed ar e f or  package uni t s onl y.   Revi ew al l  
st r uct ur al - st eel  suppor t s and vi br at i on- i sol at i on 
pr ovi s i ons wi t h cool i ng- t ower  and vi br at i on- i sol at or  
manuf act ur er s f or  f i el d- er ect ed cool i ng t ower s wi t h 
mount i ngs t o be appl i ed as f ol l ows:

Type A under  basi n al one whi ch may suf f i ce i n 50 
per cent  of  cases.

Type D t he under  basi n or  st r uct ur al - st eel  suppor t s 
onl y,  wi t h def l ect i ons s i mi l ar  t o t hose speci f i ed 
f or  package t ower  spr i ngs.

Type E under  mechani cal - equi pment  suppor t s wi t h Type 
A under  basi n 75 t o 100 mi l l i met er  3 t o 4- i nch Type 
E def l ect i on.

Wher ever  pr act i cal ,  avoi d put t i ng pumps on vi br at i on 
isolators.

Wher e def l ect i ons exceed 90 mi l l i met er  3. 5 i nches, 
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consi der  ai r  spr i ngs.
**************************************************************************

2.2.1   Centrifugal Water Chiller Package Locations

TYPE
EQUIPMENT

BASEMENT
BELOW-GRADE
PROVISIONS*

ON/ABOVE
GRADE

6096 MM
FLOOR-SPAN
PROVISIONS*

ON/ABOVE
GRADE

9144 MM
FLOOR-SPAN
PROVISIONS*

ON/ABOVE
GRADE

12192 MM
FLOOR-SPAN
PROVISIONS*

Hermetic A-U-6.3 B-U-13 D-S-44.5 D-S-63

Open Type B-U-9.7 D-U-25 D-CIB-44.5 D-CIB-63

*TYPE OF MOUNTING, BASE, AND MINIMUM DEFLECTION IN MILLIMETER

TYPE
EQUIPMENT

BASEMENT
BELOW-GRADE
PROVISIONS*

ON/ABOVE
GRADE

20-FOOT
FLOOR-SPAN

PROVISIONS*

ON/ABOVE
GRADE

30-FOOT
FLOOR-SPAN

PROVISIONS*

ON/ABOVE
GRADE

40-FOOT
FLOOR-SPAN
PROVISIONS*

Hermetic A-U-0.25 B-U-0.50 D-S-1.75 D-S-2.5

Open Type B-U-0.38 D-U-1.0 D-CIB-1.75 D-CIB-2.5

*TYPE OF MOUNTING, BASE, AND MINIMUM DEFLECTION IN INCHES

2.2.2   Reciprocating Water Chiller Package Locations

TYPE
EQUIPMENT

BASEMENT
BELOW-GRADE
PROVISIONS*

ON/ABOVE
GRADE

6096 MM
FLOOR-SPAN
PROVISIONS*

ON/ABOVE
GRADE

9144 MM
FLOOR-SPAN
PROVISIONS*

ON/ABOVE
GRADE

12192 MM
FLOOR-SPAN
PROVISIONS*

500 to 750 rpm D-U-25 D-U-38 D-S-63 D-CIB-69

750 rpm and Over D-U-25 D-U-25 D-R-50 D-CIB-63

*TYPE OF MOUNTING, BASE, AND MINIMUM DEFLECTION IN MILLIMETER
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TYPE
EQUIPMENT

BASEMENT
BELOW-GRADE
PROVISIONS*

ON/ABOVE
GRADE

20-FOOT
FLOOR-SPAN

PROVISIONS*

ON/ABOVE
GRADE

30-FOOT
FLOOR-SPAN

PROVISIONS*

ON/ABOVE
GRADE

40-FOOT
FLOOR-SPAN
PROVISIONS*

500 to 750 rpm D-U-1.0 D-U-1.5 D-S-2.5 D-CIB-2.75

750 rpm and Over D-U-1.0 D-U-1.0 D-R-2.0 D-CIB-2.5

*TYPE OF MOUNTING, BASE, AND MINIMUM DEFLECTION IN INCHES

2.2.3   Absorption Water Chiller Package Locations

TYPE
EQUIPMENT

BASEMENT
BELOW-GRADE
PROVISIONS*

ON/ABOVE
GRADE

6096 MM
FLOOR-SPAN
PROVISIONS*

ON/ABOVE
GRADE

9144 MM
FLOOR-SPAN
PROVISIONS*

ON/ABOVE
GRADE

12192 MM
FLOOR-SPAN
PROVISIONS*

Standard A-U-6 D-U-25 D-U-38 D-U-69

*TYPE OF MOUNTING, BASE, AND MINIMUM DEFLECTION IN MILLIMETER

TYPE
EQUIPMENT

BASEMENT
BELOW-GRADE
PROVISIONS*

ON/ABOVE
GRADE

20-FOOT
FLOOR-SPAN
PROVISIONS*

ON/ABOVE
GRADE

30-FOOT
FLOOR-SPAN
PROVISIONS*

ON/ABOVE
GRADE

40-FOOT
FLOOR-SPAN
PROVISIONS*

Standard A-U-0.25 D-U-1.0 D-U-1.5 D-U-2.75

*TYPE OF MOUNTING, BASE, AND MINIMUM DEFLECTION IN INCHES

2.2.4   Reciprocating Compressor/Condenser Locations

TYPE
EQUIPMENT

BASEMENT
BELOW-GRADE
PROVISIONS*

ON/ABOVE
GRADE

6096 MM
FLOOR-SPAN
PROVISIONS*

ON/ABOVE
GRADE

9144 MM
FLOOR-SPAN
PROVISIONS*

ON/ABOVE
GRADE

12192 MM
FLOOR-SPAN
PROVISIONS*

500 to 750 rpm D-U-25 D-U-38 D-U-63 D-CIB-69

750 rpm and Over D-U-25 D-U-25 D-U-50 D-CIB-63

*TYPE OF MOUNTING, BASE, AND MINIMUM DEFLECTION IN MILLIMETER

TYPE
EQUIPMENT

BASEMENT
BELOW-GRADE
PROVISIONS*

ON/ABOVE
GRADE

20-FOOT
FLOOR-SPAN

PROVISIONS*

ON/ABOVE
GRADE

30-FOOT
FLOOR-SPAN

PROVISIONS*

ON/ABOVE
GRADE

40-FOOT
FLOOR-SPAN
PROVISIONS*

500 to 750 rpm D-U-1.0 D-U-1.5 D-U-2.5 D-CIB-2.75
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TYPE
EQUIPMENT

BASEMENT
BELOW-GRADE
PROVISIONS*

ON/ABOVE
GRADE

20-FOOT
FLOOR-SPAN

PROVISIONS*

ON/ABOVE
GRADE

30-FOOT
FLOOR-SPAN

PROVISIONS*

ON/ABOVE
GRADE

40-FOOT
FLOOR-SPAN
PROVISIONS*

750 rpm and Over D-U-1.0 D-U-1.0 D-U-2.0 D-CIB-2.5

*TYPE OF MOUNTING, BASE, AND MINIMUM DEFLECTION IN INCHES

2.2.5   Reciprocating Refrigeration Compressor Locations

TYPE
EQUIPMENT

BASEMENT
BELOW-GRADE
PROVISIONS*

ON/ABOVE
GRADE

6096 MM
FLOOR-SPAN
PROVISIONS*

ON/ABOVE
GRADE

9144 MM
FLOOR-SPAN
PROVISIONS*

ON/ABOVE
GRADE

12192 MM
FLOOR-SPAN
PROVISIONS*

500 to 750 rpm C-U-25 C-U-38 C-U-63 C-CIB-69

750 rpm and Over C-U-25 C-U-25 C-U-50 C-CIB-63

*TYPE OF MOUNTING, BASE, AND MINIMUM DEFLECTION IN MILLIMETER

TYPE
EQUIPMENT

BASEMENT
BELOW-GRADE
PROVISIONS*

ON/ABOVE
GRADE

20-FOOT
FLOOR-SPAN
PROVISIONS*

ON/ABOVE
GRADE

30-FOOT
FLOOR-SPAN
PROVISIONS*

ON/ABOVE
GRADE

40-FOOT
FLOOR-SPAN
PROVISIONS*

500 to 750 rpm C-U-1.0 C-U-1.5 C-S-2.5 C-CIB-2.75

750 rpm and Over C-U-1.0 C-U-1.0 C-R-2.0 C-CIB-2.5

*TYPE OF MOUNTING, BASE, AND MINIMUM DEFLECTION IN INCHES

2.2.6   Centrifugal Pump Locations

TYPE
EQUIPMENT

BASEMENT
BELOW-GRADE
PROVISIONS*

ON/ABOVE
GRADE

6096 MM
FLOOR-SPAN
PROVISIONS*

ON/ABOVE
GRADE

9144 MM
FLOOR-SPAN
PROVISIONS*

ON/ABOVE
GRADE

12192 MM
FLOOR-SPAN
PROVISIONS*

Close-couple 
through 3728 
watts

None -R-8.9 C-S-25 C-S-25

Bedplate-mounted 
through 3728 
watts

None C-CIB-25 C-CIB-38 C-CIB-44.5

5592 watt None C-CIB-25 C-CIB-44.5 C-CIB-44.5

*TYPE OF MOUNTING, BASE, AND MINIMUM DEFLECTION IN MILLIMETER
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TYPE
EQUIPMENT

BASEMENT
BELOW-GRADE
PROVISIONS*

ON/ABOVE
GRADE

20-FOOT
FLOOR-SPAN

PROVISIONS*

ON/ABOVE
GRADE

30-FOOT
FLOOR-SPAN

PROVISIONS*

ON/ABOVE
GRADE

40-FOOT
FLOOR-SPAN
PROVISIONS*

Close-couple 
through 5 hp

None -R-0.35 C-S-1.0 C-S-1.0

Bedplate-mounted 
through 5 hp

None C-CIB-1.0 C-CIB-1.5 C-CIB-1.75

7-1/2 hp None C-CIB-1.0 C-CIB-1.75 C-CIB-2.5

*TYPE OF MOUNTING, BASE, AND MINIMUM DEFLECTION IN INCHES

2.2.7   Air-Cooled Condensing Unit Locations

TYPE
EQUIPMENT

6096 MM
ROOF-SPAN

PROVISIONS*

9144 MM
ROOF-SPAN

PROVISIONS*

12192 MM
ROOF-SPAN

PROVISIONS*

Through 5 hp over 
900 rpm

B-U-13 D-U-25 D-U-44.5

Over 5 hp to 500 rpm B-U-13 D-U-44.5 D-U-63

500 rpm and over B-U-13 D-U-25 D-U-44.5

*TYPE OF MOUNTING, BASE, AND MINIMUM DEFLECTION IN MILLIMETER

TYPE
EQUIPMENT

20-FOOT ROOF-SPAN
PROVISIONS*

30-FOOT ROOF-SPAN
PROVISIONS*

40-FOOT ROOF-SPAN
PROVISIONS*

Through 5 hp over 900 
rpm

B-U-0.5 D-U-1.0 D-U-1.75

Over 5 hp to 500 rpm B-U-0.5 D-U-1.75 D-U-2.5

500 rpm and over B-U-0.5 D-U-1.0 D-U-1.75

*TYPE OF MOUNTING, BASE, AND MINIMUM DEFLECTION IN INCHES

2.2.8   Low-Pressure Suspended Air-Handling Unit (AHU) Locations

Vibration-isolation provisions apply to ceiling-suspended Air Moving and 
Conditioning Association Class A packaged central-station units.

TYPE
EQUIPMENT

6096 MM
ROOF-SPAN

PROVISIONS*

9144 MM
ROOF-SPAN

PROVISIONS*

12192 MM
ROOF-SPAN

PROVISIONS*

Through 3728 watt  F-U-25 F-U-25 F-U-25
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TYPE
EQUIPMENT

6096 MM
ROOF-SPAN

PROVISIONS*

9144 MM
ROOF-SPAN

PROVISIONS*

12192 MM
ROOF-SPAN

PROVISIONS*

5592 watt and over 
250 to 500 rpm

 F-U-44.5 F-U-44.5 F-U-44.5

500 rpm and over  F-U-25 F-U-31.8 F-U-39.4

*TYPE OF MOUNTING, BASE, AND MINIMUM DEFLECTION IN MILLIMETER

TYPE
EQUIPMENT

20-FOOT ROOF-SPAN
PROVISIONS*

30-FOOT
ROOF-SPAN

PROVISIONS*

40-FOOT
ROOF-SPAN

PROVISIONS*

Through 5 hp F-U-1.0 F-U-1.0 F-U-1.0

7-1/2 hp and over 250 
to 500 rpm

F-U-1.75 F-U-1.75 F-U-1.75

500 rpm and over F-U-1.0 F-U-1.25 F-U-1.55

*TYPE OF MOUNTING, BASE, AND MINIMUM DEFLECTION IN INCHES

2.2.9   Low-Pressure AHU Locations

Vibration-isolation provisions apply to floor-mounted Air Moving and 
Conditioning Association Class A packaged central-station units.

TYPE
EQUIPMENT

BASEMENT
BELOW-GRADE
PROVISIONS*

ON/ABOVE
GRADE

6096 MM
FLOOR-SPAN
PROVISIONS*

ON/ABOVE
GRADE

9144 MM
FLOOR-SPAN
PROVISIONS*

ON/ABOVE
GRADE

12192 MM
FLOOR-SPAN
PROVISIONS*

Through 3728 
watts

B-U-8.9 C-U-25 C-U-25 C-U-25

5592 watt and 
over to 250 to 
500 rpm

B-U-8.9 C-U-44.5 C-U-44.5 C-CIB-44.5

500 rpm B-U-8.9 C-U-25 C-U-38

*TYPE OF MOUNTING, BASE, AND MINIMUM DEFLECTION IN MILLIMETER

TYPE
EQUIPMENT

BASEMENT
BELOW-GRADE
PROVISIONS*

ON/ABOVE
GRADE

20-FOOT
FLOOR-SPAN

PROVISIONS*

ON/ABOVE
GRADE

30-FOOT
FLOOR-SPAN

PROVISIONS*

ON/ABOVE
GRADE

40-FOOT
FLOOR-SPAN

PROVISIONS*

Through 5 hp B-U-0.35 C-U-1.0 C-U-1.0 C-U-1.0

7-1/2 hp and over 
250 to 500 rpm

B-U-0.35 C-U-1.75 C-U-1.75 C-U-1.75

500 rpm B-U-0.35 C-U-1.0 C-U-1.5
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TYPE
EQUIPMENT

BASEMENT
BELOW-GRADE
PROVISIONS*

ON/ABOVE
GRADE

20-FOOT
FLOOR-SPAN

PROVISIONS*

ON/ABOVE
GRADE

30-FOOT
FLOOR-SPAN

PROVISIONS*

ON/ABOVE
GRADE

40-FOOT
FLOOR-SPAN

PROVISIONS*

*TYPE OF MOUNTING, BASE, AND MINIMUM DEFLECTION IN INCHES

2.2.10   Medium- and High-Pressure AHU Locations

Vibration-isolation provisions apply to floor-mounted Air Moving and 
Conditioning Association Classes B and C packaged central-station units.

TYPE
EQUIPMENT

BASEMENT
BELOW-GRADE
PROVISIONS*

ON/ABOVE
GRADE

6096 MM
FLOOR-SPAN
PROVISIONS*

ON/ABOVE
GRADE

9144 MM
FLOOR-SPAN
PROVISIONS*

ON/ABOVE
GRADE

12192 MM
FLOOR-SPAN
PROVISIONS*

Through 3728 
watts

B-U-8.9 C-U-25 C-U-25 C-U-25

5592 watt and 
over to 250 to 
500 rpm

B-U-8.9 C-U-44.5 C-U-44.5 C-CIB-44.5

500 rpm B-U-8.9 C-U-25 C-U-38

*TYPE OF MOUNTING, BASE, AND MINIMUM DEFLECTION IN MILLIMETER

TYPE
EQUIPMENT

BASEMENT
BELOW-GRADE
PROVISIONS*

ON/ABOVE
GRADE

20-FOOT
FLOOR-SPAN

PROVISIONS*

ON/ABOVE
GRADE

30-FOOT
FLOOR-SPAN

PROVISIONS*

ON/ABOVE
GRADE

40-FOOT
FLOOR-SPAN
PROVISIONS*

Through 20 hp
250 to 300 rpm

B-U-0.35 C-U-2.5 C-U-2.5 C-U-3.5

300 to 500 rpm B-U-0.35 C-U-1.75 C-U-1.75 C-U-2.5

500 rpm and over B-U-0.35 C-U-1.0 C-U-1.0 C-U-1.75

Over 20 hp
250 to 300 rpm

B-U-0.35 C-U-2.5 C-CIB-3.5 C-CIB-3.5

300 to 500 rpm B-U-0.35 C-U-2.5 C-CIB-2.5 C-CIB-3.5

500 rpm and over B-U-0.35 C-U-1.0 C-CIB-1.75 C-CIB-2.5

*TYPE OF MOUNTING, BASE, AND MINIMUM DEFLECTION IN INCHES

2.2.11   Air-Moving Device Locations

Vibration-isolation provisions apply to [housed] [unhoused] free-standing 
fans of any pressure rating, located in [field-erected [field-] [factory-] 
fabricated central-station units] [unhoused [return-air] [supply-air] 
service].
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TYPE
EQUIPMENT

BASEMENT
BELOW-GRADE
PROVISIONS*

ON/ABOVE
GRADE

6096 MM
FLOOR-SPAN
PROVISIONS*

ON/ABOVE
GRADE

9144 MM
FLOOR-SPAN
PROVISIONS*

ON/ABOVE
GRADE

12192 MM
FLOOR-SPAN

PROVISIONS*

Through 14.9 
kilowatt
250 to 300 rpm

B-U-8.9 C-U-63 C-U-63 C-U-89

300 to 500 rpm B-U-8.9 C-U-44.5 C-U-44.5 C-U-63

500 rpm and over B-U-8.9 C-U-25 C-U-25 C-U-44.5

Over 14.9 kilowatt
250 to 300 rpm

B-U-8.9 C-U-63 C-CIB-89 C-CIB-89

300 to 500 rpm B-U-8.9 C-U-63 C-CIB-63 C-CIB-89

500 rpm and over B-U-8.9 C-U-25 C-CIB-44.5 C-CIB-63

*TYPE OF MOUNTING, BASE, AND MINIMUM DEFLECTION IN MILLIMETER

TYPE
EQUIPMENT

BASEMENT
BELOW-GRADE
PROVISIONS*

ON/ABOVE
GRADE

20-FOOT
FLOOR-SPAN
PROVISIONS*

ON/ABOVE
GRADE

30-FOOT
FLOOR-SPAN
PROVISIONS*

ON/ABOVE
GRADE

40-FOOT
FLOOR-SPAN
PROVISIONS*

Through 20 hp
250 to 300 rpm

B-U-0.35 C-S-2.5 C-S-2.5 C-S-3.5

300 to 500 rpm B-U-0.35 C-S-1.75 C-S-1.75 C-S-2.5

500 rpm and over B-U-0.35 C-S-1.0 C-S-1.5 C-S-1.75

Over 20 hp
250 to 300 rpm

B-U-0.35 C-S-2.75 C-CIB-3.5 C-CIB-5.0

300 to 500 rpm B-U-0.35 C-S-1.75 C-CIB-2.5 C-CIB-3.5

500 rpm and over B-U-0.35 C-S-1.0 C-CIB-1.75 C-CIB-2.5

*TYPE OF MOUNTING, BASE, AND MINIMUM DEFLECTION IN INCHES

2.2.12   Cross-Flow Cooling Tower Locations

**************************************************************************
NOTE:   For  bl ank spaces see not es at  begi nni ng of  
par agr aph EQUI PMENT.   Desi gn vi br at i on i sol at or s 
capabl e of  suppor t i ng t ower s exposed t o wi nd l oadi ng 
of  1437 pascal  30 pounds per  squar e f oot .

**************************************************************************
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TYPE
EQUIPMENT

6096 MM
ROOF-SPAN

PROVISIONS*

9144 MM
ROOF-SPAN

PROVISIONS*

12192 MM
ROOF-SPAN

PROVISIONS*

Package under tower 
base to 500 rpm

B-U-8.9 D-U-50 D-U-63

500 rpm and over B-U-8.9 D-U-25 D-U-44.5

Field erected under 
tower base; all rpm

Under mechanicl 
equipment supporting 
frame to 500 rpm

500 rpm and over

*TYPE OF MOUNTING, BASE, AND MINIMUM DEFLECTION IN MILLIMETER

TYPE
EQUIPMENT

20-FOOT ROOF-SPAN
PROVISIONS*

30-FOOT
ROOF-SPAN

PROVISIONS*

40-FOOT
ROOF-SPAN

PROVISIONS*

Package under tower 
base to 500 rpm

B-U-0.35 D-U-2.0 D-U-2.5

500 rpm and over B-U-0.35 D-U-1.0 D-U-1.75

Field erected under 
tower base; all rpm

Under mechanical 
equipment supporting 
frame to 500 rpm

500 rpm and over

*TYPE OF MOUNTING, BASE, AND MINIMUM DEFLECTION IN INCHES

2.2.13   Blow-Through Cooling Tower Locations

TYPE
EQUIPMENT

6096 MM
ROOF-SPAN

PROVISIONS*

9144 MM
ROOF-SPAN

PROVISIONS*

12192 MM
ROOF-SPAN

PROVISIONS*

Under tower base to 
500 rpm

B-U-8.9 C-S-63 C-S-89

500 rpm and over B-U-8.9 C-S-25 C-S-44.5
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TYPE
EQUIPMENT

6096 MM
ROOF-SPAN

PROVISIONS*

9144 MM
ROOF-SPAN

PROVISIONS*

12192 MM
ROOF-SPAN

PROVISIONS*

*TYPE OF MOUNTING, BASE, AND MINIMUM DEFLECTION IN MILLIMETER

TYPE
EQUIPMENT

20-FOOT ROOF-SPAN
PROVISIONS*

30-FOOT
ROOF-SPAN

PROVISIONS*

40-FOOT
ROOF-SPAN

PROVISIONS*

Under tower base to 
500 rpm

B-U-0.35 C-S-2.5 C-S-3.5

500 rpm and over B-U-0.35 C-S-1.0 C-S-1.75

*TYPE OF MOUNTING, BASE, AND MINIMUM DEFLECTION IN INCHES

2.2.14   Pipe And Duct Vibration Isolation

**************************************************************************
NOTE:   Dr awi ngs shoul d show pi pe and duct  i sol at i on 
r equi r ed by pr oj ect  condi t i ons.

Hanger - r od l engt h shoul d be l ong enough t o di ssi pat e 
conduct ed heat  whi ch mi ght  be det r i ment al  t o 
elastomers.

Dr awi ngs shoul d show t ype and spaci ng of  pi pe 
i sol at or s i n accor dance wi t h t he f ol l owi ng gui de:

Pi pe Si ze
Millimeter
Inclusive

Di st ance t o
be I sol at ed
Millimeter

Maxi mum Spaci ng
Bet ween I sol at or s

Millimeter25 3048 3048

50 4572 3048

75 6096 3048

100 7620 3048

150 9144 3048

200 12192 3048

250 13716 3048

300 15240 3048

406 18288 3048

Pi pe Si ze
Inches

Inclusive

Di st ance t o
be I sol at ed

Feet

Maxi mum Spaci ng
Bet ween I sol at or s

Feet

1 10 10
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Pi pe Si ze
Inches

Inclusive

Di st ance t o
be I sol at ed

Feet

Maxi mum Spaci ng
Bet ween I sol at or s

Feet

2 15 10

3 20 10

4 25 10

6 30 10

8 40 10

10 45 10

12 50 10

16 60 10

Coor di nat e duct  and pi pi ng dr awi ngs and 
speci f i cat i ons wi t h r espect  t o connect ed 
vi br at i on- i sol at ed equi pment  def l ect i ons,  expansi on 
j oi nt s,  and ot her  f l exi bl e equi pment  connect i ons.

I n addi t i on t o spr i ngs and r ubber ,  hi gh- densi t y 
f i br ous- gl ass segment  pi pe saddl es may be used f or  
v i br at i on i sol at i on.

**************************************************************************

[ Type G:  Provide isolators with in-series contained steel springs and 
preformed fibrous-glass or chloroprene-elastomer elements for 
connecting to building-structure attachments.  Load devices by 
supported system during operating conditions to produce a minimum 
spring and elastomer static deflection of  25 millimeter and 10 
millimeter  1-inch and 3/8-inch , respectively.

]
**************************************************************************

NOTE:   Use Type H and Type J i sol at or s wher e 
necessar y t o suppor t  pi pe beyond t abul at ed di st ance.

**************************************************************************

[ Type H:  Provide isolators  with contained chloroprene-elastomer 
elements for connecting to building-structure attachments.  Load 
devices by supported system during operating conditions to produce a 
minimum elastomer static deflection of  10 millimeter  3/8-inch .

][ Type J:  Provide isolators with elastomers mounted on floor-supported 
columns or directly on the floor.  Load devices by supported system 
during operating conditions to produce a minimum elastomer static 
deflection of  10 millimeter  3/8-inch .

][ 2.2.14.1   Floor-Mounted Piping

Type K:  Provide isolators with springs mounted on floor-supported 
columns or directly on the floor.  Load devices by supported system 
during operating conditions to produce a minimum spring static 
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deflection of  25 millimeter  1-inch .

] 2.2.14.2   Vertical Piping

**************************************************************************
NOTE:   For  pi pe appr oxi mat el y DN100 4 i nches and 
larger.

Do not  use Type l  t ypi cal  ver t i cal  pi pe at t achment s 
on vi br at i on- i sol at ed pi pe.

**************************************************************************

[ Type L:  Provide isolators which are pipe base-support devices with 
one or more contained steel springs.  Load devices by supported system 
during operating conditions to produce a minimum static deflection of  
25 millimeter  1-inch .  Equip devices with precompression and 
vertical-limit features, as well as a minimum  6.4 millimeter  1/4-inch  
thick elastomer sound pad and isolation washers, for mounting to floor.

][ Type M:  Provide isolators which are elastomer mounted baseplate and 
riser pipe-guide devices, with contained double acting  elastomer 
elements which under rated load have a minimum static deflection of  10 
millimeter  3/8-inch .  Size isolator to accommodate thermal insulation 
within the stationary guide ring.

]
2.3   MATERIALS

Ensure rubber is natural rubber and elastomer is chloroprene.  Shore A 
durometer measurement of both materials and range between 40 and 60.

Inorganic materials such as precompressed, high-density, fibrous glass 
encased in a resilient moisture-impervious membrane may be used in lieu of 
specified natural rubber and elastomers.  Where this substitution is made, 
ensure specified deflections are modified by the manufacturing source to 
accommodate physical characteristics of inorganic materials and to provide 
equal or better vibration isolation.

Ensure weather-exposed metal vibration-isolator parts are corrosion 
protected.  Chloroprene coat springs.

2.4   TESTS, INSPECTIONS, AND VERIFICATIONS

Submit test reports for testing vibration isolation for each type of 
isolator  and each type of base .  Meet referenced standards contained 
within this section.  Include in test reports allowable deflection  and 
measured deflection  also meeting referenced standards within this section.

PART 3   EXECUTION

3.1   INSTALLATION

Install equipment in accordance with manufacturer's recommendations.

[ Ensure rails, structural steel bases, and concrete inertia blocks are 
raised not less than  25 millimeter  1-inch  above the floor and are level 
when equipment supported is under operating load.

][ Ensure vibration-isolation installation and deflection testing after 
equipment start-up is directed by a competent representative of the 
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manufacturer.

] [ 3.2   FIELD QUALITY CONTROL

3.2.1   Tests and Reports

Ensure vibration-isolation devices are deflection tested.  Submit test 
reports substantiating that all equipment has been isolated as specified 
and that minimum specified deflections have been met.  Make all 
measurements in the presence of the Contracting Officer.

]         -- End of Section --
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