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SECTI ON 23 05 48

VI BRATI ON AND SEI SM C CONTROLS FOR HVAC PI PI NG AND EQUI PVENT
08/ 08
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NOTE: This gui de specification covers the
requi renents for vibration-isolation systens for
ai r-condi tioni ng equi pnent.

Provi sions of the follow ng specifications should be
coordi nated wi th equi pnent sel ection,
speci fications, and the draw ngs.

For equi prent speeds under 250 revol utions per
mnute (rpn), special consideration is required.

This specification is arranged to be used in either
of the follow ng two ways:

The part entitled, "Vibration-Isolation Systens

Application,"” and selected or rewitten text

t hereunder nmay be published as part of the bound
specification. Draw ng schedul es shall include

applicable data listed under Part 2.

O, the part entitled, "Vibration |Isolation-Systens
Application," may be del eted when required
appl i cabl e content is schedul ed on the draw ngs.

Drawi ng schedul es shall include the follow ng data:
equi prent nunber; mass of inertia block if different
fromthat specified or if not specified; mninum
nunber of isolators for conplex applications; |owest
equi pnent rpny inpeller size; power; isolation
provisions in the formof "C ClB-1.75" which

i ncl udes mounting, base, and m ni num defl ection in
mllinmeter inches. This nethod is reconmended in
view of anticipated need to rewite or suppl enent
this basic specification to ensure suitability of
provi sions for specific project applications.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information
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Renmove information and requirements not required in
respective project, whether or not brackets are
present.

Conmrent s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnitted as
a Criteria Change Request (CCR)
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PART 1 GENERAL

1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
this paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a RID outside of the Section's

Ref erence Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
the i ssue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.
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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.

ACOUSTI CAL SOCI ETY OF AMERI CA (ASA)

ASA S2. 40 (1984; R 2001) Mechani cal Vibration of
Rot ati ng and Reci procating Machinery -
Requirements for Instrunments for Measuring
Vi bration Severity

ASA S2.71 (1983; R 2006) Cuide to the Eval uation of
Human Exposure to Vibration in Buildings

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE HVAC APP | P HDBK (2007) HVAC Appli cations Handbook, |-P
Edition
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ASHRAE HVAC APP SI HDBK (2007) HVAC Applications Handbook, S
Edition

NATI ONAL ENVI RONMENTAL BALANCI NG BUREAU ( NEBB)

NEBB PROCEDURAL STANDARDS (2005) Procedural Standards for TAB
(Testing, Adjusting and Bal anci ng)
Envi ronnment al Syst ens

1.2 GENERAL REQUI REMENTS
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NOTE: |If Sections 23 00 00 AlR SUPPLY,

DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEMS and
Section 23 05 15 COVWMON PI PI NG FOR HVAC are not
included in the project specification, applicable
requi renents therefromshould be inserted and the
foll owi ng paragraphs deleted. Vibration isolation
consi derations for systems other than A/ C equi pnent
shoul d be addressed in each respective section

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

Section 23 00 00 AR SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEMS
applies to work specified in this section to the extent applicable.

Section 23 05 15 COVMON PI PI NG FOR HVAC applies to work specified in this
section to the extent applicable.

Al'l vibration-control apparatus nust be the product of a single
manuf act uri ng source, where possible. Human exposure |evels should be
consi dered using ASA S2. 71 and NEBB PROCEDURAL STANDARDS

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

NOTE: Select the follow ng paragraphs if text under
"Vibration-lsolation Systens Application" is deleted
and required isolation provisions are schedul ed on

t he draw ngs.

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

Schedul ed isolation nounting is in millinmeter inches and is a m nimum
static deflection.

Spans referred to in Part 2, "Vibration-Isolation Systens Application,"
must mean | ongest bay di mensi on.

Det erm ne exact nounting sizes and nunber of isolators by the isolator
manuf act urer based on equi pnent that will be installed. Check equi pnent
revolutions per mnute (rpm and spring deflections to verify that
resonance cannot occur.

Installation Drawi ngs for vibration isolator systens must include equi pnent
and perfornmance requirenents.

Indicate within Qutline Drawings for vibration isolator systens overal
physi cal features, dinmensions, ratings, service requirements, and wei ghts
of equi prent .

Equi pnrent and Performance Data for vibration isolator systenms nust include
equi pnent base design; inertia-block mass relative to support equi pnent
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1.

wei ght; spring |loads and free, operating, and solid heights of spring;
spring diameters; nonmetallic isolator |oading and defl ection; disturbing
frequency; natural frequency of nounts; deflection of working nmenber; and
antici pated anmount of physical novenent at the reference points.

3 SUBM TTALS

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmttals
required for the project. Submittals should be kept
to the minimumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G" if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submittal tags nay be used following the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO for Area Ofice; "RO for
Resident Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the subnmittal for
the Government.] Submt the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Submit Installation Drawi ngs and Qutline Drawi ngs in accordance
wi th paragraph entitled, "General Requirenents," of this section.

SD- 03 Product Data

Submit Equi prent and Performance Data in accordance w th paragraph
entitled, "CGeneral Requirenments," of this section.

Submit Manufacturer's catalog data for the followi ng itens:
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Mount i ngs

Bases

| sol ators

FI oor - Mount ed Pi pi ng
Vertical Piping

SD-06 Test Reports

Submit test reports for deflection tests in accordance with the
paragraph entitled, "Type of Vibration-lsolation Provisions," of
this section. |Include within reports the follow ng information:

Type of Isol ator
Type of Base

Al | owabl e Defl ection
Measur ed Defl ection

PART 2 PRODUCTS

2.1 TYPE OF VI BRATI ON- | SOLATI ON PROVI SI ONS

EE R R R S I R R I R I R S R R R R R S R R I R R R R R R R R O

NOTE: Use only those standards as necessary.

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

Design for vibration isolation using [ NEBB PROCEDURAL STANDARDS] [
ASHRAE HVAC APP SI HDBK, ASHRAE HVAC APP | P HDBK, Chapter 37,] as
applicable to the follow ng sections.

Test reports for testing vibration isolation nust be subnmitted for each

Type of Isolator and each Type of Base, and meet referenced standards
contained within this section. Include in test reports Allowable Deflection
and Measured Deflection also neeting referenced standards within this
section.

2.1.1 Mat eri al s

Rubber must be natural rubber. El astomer nust be chloroprene. Shore A
dur onet er neasurenent of both materials and range between 40 and 60.

Inorganic materials such as preconpressed, high-density, fibrous glass
encased in a resilient moisture-inmpervious nmenbrane may be used in lieu of
speci fied natural rubber and el astoners. Where this substitution is nade,
speci fied defl ections nust be nodified by the manufacturing source to
accommodat e physical characteristics of inorganic materials and to provide
equal or better vibration isolation.

Weat her - exposed netal vibration-isolator parts nust be corrosion
protected. Chl oroprene coat springs.

2.1.2 Mount i ngs
Mount i ngs nust be:
[ Type A: Conposite pad, with 6.3 mllineter 0.25-inch thick el astoner
top and bottom |l ayers, nolded to contain a pattern with nonslip

characteristics in all horizontal directions. Elastomer |oading nust
not exceed 275 kil opascal 40 pounds per square inch (psi). M ninmm
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overal |l thickness must be 25 millinmeter 1 inch. Maximum defl ections up
to 6.3 millinmeter 0.25-inch are allowed.]

[ Type B: Double [rubber-in-shear] [el astoner-in-shear] with nolded-in
steel reinforcenent in top and bottom  Maxi mum defl ections up to 12.7
mllineter 0.50 inch are allowed.]

[Type C. Free-standing laterally stable open-spring type for
deflections over 12.7 mllimeter 0.50 inch, with built-in bearing and
| eveling provisions, 6.3 mllimeter 0.25-inch thick Type A base

el ast omer pads, and accessories. Qutside dianmeter of each spring nust
be equal to or greater than 0.9 tines the operating height of the
spring under rated | oad.]

[Type Di Partially housed type, containing one or nore vertically
restrained springs with at least 12.7 mllimeter 0.50 inch clearance
mai nt ai ned around springs, with adjustable limt stops, 6.3 nillineter
0. 25-inch thick Type A base el astonmer pads, and accessories.]

[ Type E: Pendul um suspension configuration with free-standi ng stable
spring with resilient horizontal and vertical restraints to allow
maxi mum novenents of 6.3 millimeter 0.25 inch in each direction, 6.3
mllineter 0.25-inch thick Type A base el astoner pads.]

[ Type F: Conbination [spring and rubber-in-shear] [elastomner-in-shear]
steel franmed for hanger-rod mounting. Mninumtotal static deflection
must be 25 millinmeter 1 inch.]

EE R R R S I R R I R I R I R S R R R R S R R I R I R R R R R R

NOTE: Use air springs where springs are not
practical. Consider use where spring deflection
exceeds 89 millinmeter 3.5 inches. Munt equi pnent
on type base with "outrigger" brackets. Detai
dependabl e air supply and connection provisions

i ncl udi ng hose connections where necessary.

Servo-controlled air spring isolators with natura
frequencies for nost applications can be provided.
System | oads can range from 227 to 226, 796 kil ogram
500 to 500, 000 pounds. Servo-nechanisns wll

mai ntai n hei ght of isolated nass within 0.13
mllimeter 0.005 inch.

EE R R R I R S I R R I I O R R R R O S R R R R R R I I O R R I

[Type G Air spring with body constructed of reinforced el astoner
specifically suitable for application environnment. Select air spring to
provide a natural frequency equal to 127 nmillineter 5 inches of deflection
of conventional specified steel springs. Provide facilities for dead-|eve
adj ustment and hei ght-control of supported equipnent.]

2.1.3 Bases
Bases nust be:

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

[Type R Rails, [connected] [disconnected] mll-rolled structura
steel, of sufficient dinmension to preclude deflection at mdpoint of
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unsupported span in excess of 1/1,440th of the span between isol ators,
power transm ssion, conmponent msalignment, and any overhung wei ght.
VWere Type R bases are specified and the equi pment proposed requires
addi ti onal base support, use a Type S base.]

[Type S: Structural -steel bases commpn to a supported assenbly, nade
fromwel ded-joint mll-rolled structural steel with cl osed-perineter
configuration, isolators attached to outrigger supports.]

Hei ght of steel nenbers nust be sufficient to provide stiffness
required to maintain equi pnent nanufacturer's recommended al i gnnment and
duty efficiency of power-transm ssion conmponents. Height of stee
menber nust not result in nenber deflection at nidpoint of unsupported
span of more than 1/1,440th of the span between isolators. M ninum

hei ght nust be 127 millimeter 5 inches.

EE R R R S I R R R O I R R R R O S R R I R I R R R R R R R

NOTE: The foll owi ng concrete inertia-block

t hi ckness and nass criteria are of necessity,
general in scope and should be reviewed for each
application and rewitten to reflect specific job
condi ti ons.

Mass of inertia block may range fromone to three
times the wei ght of supported equipnent. Usually a
l1to lratiois satisfactory and 1-1/2 to 1 ratio is
not unusual. It is very difficult to achieve an
equal wei ght between equi pnent and inertia base on
air-handling units, especially where they nmay be

| arge size

Due to nore conplex form ng and i sol at or
construction required, blocks with recessed

i sol ator-nmounting provisions are nore expensive and
shoul d be specified only to elimnate hazard to

per sonnel

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

[ Type CIB: Concrete inertia blocks nust be comopn to the entire
assenbly, and have wel ded-joint construction, mll-rolled

structural -steel perinmeters, welded-in No. 4 reinforcing bars 200
mllineter 8 inches on center each way near the bottom of the bl ock
outrigger-isolator mounting provisions, anchor bolts, and be filled with
20. 68 Megapascal 3,000 psi cured-strength concrete.]

Configuration of inertia bases nmust be rectangul ar to accommopdate
equi pnment supported.

M ni mum t hi ckness of inertia base, in addition to providing suitable
mass, must be sufficient to provide stiffness to nmaintain equi pnment
manuf acturer's recommended al i gnment and duty efficiency of

power -transm ssion conponents. M ninmumthickness nust be sufficient to
result in base deflection at m dpoint of unsupported span of not nore
than 1/1,440th of the span between isolators. M nimmthickness, the
precedi ng requirements not withstanding, nmust be 8 percent of the

| ongest base di nensi on.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Punp bases should be as stiff as practi cal
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300 millimeter 12-inch thick bases are comon. To
attain stiffness, mass to 1-1/2 tinmes wei ght of
assenbly may be considered. Mbodify thickness in the
foll owi ng paragraph as required.

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O

Punps with flexible couplings nmust not have inertia bases | ess than 200
mllinmeter 8 inches thick.

M ni mum mass of concrete inertia block nust be equal in weight to supported
equi prent .

2.2 VI BRATI ON- | SOLATI ON SYSTEMS APPLI CATI ON

Vi bration isolation design per [NEBB PROCEDURAL STANDARDS] [
ASHRAE HVAC APP SI HDBK, ASHRAE HVAC APP | P HDBK, Chapter 37,] [ASA S2.40].

EE R R R S R I R R I R S R R R R R S R I R I R R R S R R S R R O

NOTE: The following enpirical recommendati ons are
based on floors 102 to 152 millinmeter 4 to 6 inches
thi ck and w thout subbase or "housekeepi ng" pad.
Spring deflections may be reduced for floors which
are 200 mllimeter 8 inches thick. "Basenment bel ow
grade" is considered as on "undisturbed earth." "On
grade" is considered as on sone fill.

Revi ew "provi si ons" for each application

Where isolator deflection is specified for inside

| ocations and project equipnment application is
roof - nount ed and weat her - exposed; add 13 millineter
1/2 inch to specific deflection, use Type D
isolators and type U, R, or S bases.

Reci procati ng conpressor-condenser (rcc) criteria
are for inside location, with water-cool ed condenser
integral ly nounted.

Extrene care should be used in isolating
field-erected cooling-tower nechanical - equi pnent
supports. Too much nmechani cal - equi pnment support
novenent may reduce propeller to fan ring cl earance,
normal Iy about 13 nmillineter 1/2 inch, to 0. Type U
i sol ators cannot be used on certain units because
construction may be such that adequately spaced
support points are not available. Recommendations
specified are for package units only. Review al
structural -steel supports and vibration-isolation
provisions with cooling-tower and vibration-isolator
manuf acturers for field-erected cooling towers with
nmountings to be applied as foll ows:

Type A under basin al one which may suffice in 50
percent of cases

Type D the under basin or structural -steel supports

only, with deflections sinilar to those specified
for package tower springs
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2.

2.

Type E under nechani cal - equi pnent supports wi th Type
A under basin 75 to 100 nmillineter 3 to 4 inch Type
E defl ection

Wherever practical, avoid putting punps on vibration
i sol ators.

Where defl ections exceed 90 mllineter 3.5 inches,
consi der air springs

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

2.

2.

1

2

Centrifugal Water Chiller Package Locations

Reci

ON GRADE ON GRADE ON GRADE

BASEMENT 6096 MM 9144 MM 12192 MM
TYPE BELOW GRADE FLOOR- SPAN FLOOR- SPAN FLOOR- SPAN
EQUI PMENT PROVI SI ONS* PROVI SI ONS* PROVI SI ONS* - PROVI SI ONS*

Hermetic A-U-6.3 B- U- 13 D-S-44.5 D-S-63
Qoen Type B-U-9.7 DU 25 D-ClB-44.5 D-CIB-63
*TYPE OF MOUNTI NG BASE, AND M NI MUM DEFLECTION IN M LLI METER
ON GRADE ON GRADE ON GRADE
BASEMENT 20- FOOT 30- FOOT 40- FOOT

TYPE BELOW GRADE FLOOR- SPAN FLOOR- SPAN FLOOR- SPAN
EQUI PMENT PROVI SI ONS* PROVI SI ONS*  PROVI SI ONS*  PROVI SI ONS*

Hernetic A-U-0. 25 B-U-0. 50 D-S-1.75 D-S-2.5
Open Type B-U-0. 38 DU 1.0 D-ClB-1.75 DCB-2.5
*TYPE OF MOUNTI NG, BASE, AND M NI MUM DEFLECTI ON | N | NCHES
procating Water Chiller Package Locations
ON GRADE ON GRADE ON GRADE
BASEMENT 6096 WM 9144 W 12192 MMV

TYPE BELOW GRADE FLOOR- SPAN FLOOR- SPAN FLOOR- SPAN
EQUI PMENT PROVI SI ONS* PROVI SI ONS* PROVI SI ONS* - PROVI SI ONS*

500 to

750 rpm D- U- 25 D- U- 38 D-S-63 D- Cl B-69
750 rpm

and over D U 25 D- U 25 D-R-50 D- Cl B-63

*TYPE OF MOUNTI NG BASE, AND M NI MUM DEFLECTI ON I N M LLI METER

ON GRADE ON GRADE ON GRADE
BASEMENT 20- FOOT 30- FOOT 40- FOOT
TYPE BELOW GRADE FLOOR- SPAN FLOOR- SPAN FLOOR- SPAN
EQUI PMENT PROVI SI ONS* PROVI SI ONS* PROVI SI ONS* - PROVI SI ONS*

500 to
750 rpm D-U1.0 D-U1.5 D-S-2.5 D-CB-2.75

750 rpm
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ON GRADE ON GRADE ON GRADE
BASEMENT 20- FOOT 30- FOOT 40- FOOT
TYPE BELOW GRADE FLOOR- SPAN FLOOR- SPAN FLOOR- SPAN
EQUI PMENT PROVI SI ONS* PROVI SI ONS* PROVI S| ONS*  PROVI SI ONS*
and over DU1.0 DU1.0 DR-2.0 D-CIB-2.5

*TYPE OF MOUNTI NG BASE, AND M NI MUM DEFLECTI ON | N | NCHES
2.2.3 Absorption Water Chiller Package Locations

ON GRADE ON GRADE ON GRADE

BASENMENT 6096 MMV 9144 MM 12192 MM
TYPE BELOW GRADE FLOOR- SPAN FLOOR- SPAN FLOOR- SPAN
EQUI PVMENT PROVI SI ONS* PROVI SI ONS*  PROVI SI ONS*  PROVI SI ONS*

St andard A-U-6 D U- 25 D- U- 38 D- U- 69
*TYPE OF MOUNTI NG, BASE, AND M NI MUM DEFLECTION I N M LLI METER

ON GRADE ON GRADE ON GRADE
BASEMENT 20- FOOT 30- FOOT 40- FOOT
TYPE BELOW GRADE FLOOR- SPAN FLOOR- SPAN FLOOR- SPAN
EQUI PMENT PROVI SI ONS* PROVI SI ONS* PROVI SI ONS* - PROVI SI ONS*

St andar d A-U0. 25 DU1.0 DU1.5 D-U2.75
*TYPE OF MOUNTI NG BASE, AND M NI MUM DEFLECTI ON | N | NCHES
2.2. 4 Reci procati ng Conpressor/ Condenser Locations
ON GRADE ON GRADE ON GRADE
BASEMENT 6096 MM 9144 WM 12192 WM

TYPE BELOW GRADE FLOOR- SPAN FLOOR- SPAN FLOOR- SPAN
EQUI PMENT PROVI SI ONS*  PROVI SI ONS* PROVI SI ONS* - PROVI SI ONS*

500 to
750 rpm D- U- 25 D- U- 38 D-U- 63 D- Cl B-69
750 to
and over D U- 25 D- U 25 D- U-50 D- Cl B-63

*TYPE OF MOUNTI NG BASE, AND M NI MUM DEFLECTI ON I N M LLI METER

ON GRADE ON GRADE ON GRADE
BASEMENT 20- FOOT 30- FOOT 40- FOOT
TYPE BELOW GRADE FLOOR- SPAN FLOOR- SPAN FLOOR- SPAN
EQUI PMENT PROVI SI ONS* PROVI SI ONS* PROVI SI ONS* - PROVI SI ONS*

500 to
750 rpm D-U1.0 D-U1.5 D-U2.5 D-ClB-2.75
750 to
and over DU1.0 DU1.0 DU2.0 D-CIB-2.5

*TYPE OF MOUNTI NG BASE, AND M NI MUM DEFLECTI ON I N | NCHES
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2.

2

2.

.5

6

Reci procating Refrigeration Conpressor

ON GRADE
6096 MM

Locati ons

ON GRADE
9144 MM

ON GRADE
12192 MM

BELOW GRADE FLOOR- SPAN FLOOR- SPAN FLOOR- SPAN

EQUI PMENT PROVI SI ONS* PROVI SI ONS* PROVI SI ONS* - PROVI SI ONS*

BASEMENT
TYPE
500 to
750 rpm C U 25
750 rpm
and over C U 25

*TYPE OF MOUNTI NG BASE, AND M NI MUM DEFLECTI ON I N M LLI METER

C- U 38

C U 25

ON GRADE
20- FOOT

C U 63

C- U-50

ON GRADE
30- FOOT

C-C B-69

C-Cl B-63

ON GRADE
40- FOOT

BELOW GRADE FLOOR- SPAN FLOOR- SPAN FLOOR- SPAN

EQUI PMENT PROVI SI ONS* PROVI SI ONS* PROVI SI ONS* - PROVI SI ONS*

BASEMENT
TYPE
500 to
750 rpm GCU1.0
750 rpm
and over CU1.0

CGuU1.5

CU1.0

CGu25

CuU20

CGaB-2.75

CdaB-2.5

*TYPE OF MOUNTI NG BASE, AND M NI MUM DEFLECTI ON | N | NCHES

ON GRADE
6096 MM

ON GRADE
9144 MM

ON GRADE
12192 MM

BELOW GRADE FLOOR- SPAN FLOOR- SPAN FLOOR- SPAN

EQUI PMENT PROVI SI ONS* PROVI SI ONS*  PROVI SI ONS*  PROVI SI ONS*

Centrifugal Punp Locations
BASENMENT

TYPE

C ose-

coupl e

t hr ough

3728 watt None

Bedpl at e-

nount ed

t hr ough

3728 watt None

5592 wat t None

*TYPE OF MOUNTI NG BASE, AND M NI MUM DEFLECTION IN M LLI METER

-R-8.9

G- B-25

C A B-25

ON GRADE
20- FOOT

C S 25

C-Cl B-38

CS-25

C-CB-44.5

CCaB-44.5 CCB-44.5

ON GRADE
30- FOOT

ON GRADE
40- FOOT

BELOW GRADE FLOOR- SPAN FLOOR- SPAN FLOOR- SPAN

EQUI PMENT PROVI SI ONS* PROVI SI ONS* PROVI SI ONS* - PROVI SI ONS*

BASEMENT
TYPE
Cl ose-
coupl e
t hr ough
5 hp None

-R-0.35

CGS1.0
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2.

. 2.

2.

7

8

ON GRADE ON GRADE ON GRADE
BASEMENT 20- FOOT 30- FOOT 40- FOOT
TYPE BELOW GRADE FLOOR- SPAN FLOOR- SPAN FLOOR- SPAN
EQUI PMENT PROVI SI ONS* PROVI SI ONS* PROVI SI ONS* - PROVI SI ONS*

Bedpl at e-

nount ed

t hr ough

5 hp None CCdB1.0 CdB-1.5 C-CB-1.75
7-1/2 hp None CCdB1.0 CddB1.75 CddB-2.5

*TYPE OF MOUNTI NG BASE, AND M NI MUM DEFLECTI ON I N | NCHES

- Cool ed Condensing Unit Locations
6096 MM 9144 W 12192 WM
ROOF- SPAN ROOF- SPAN ROOF- SPAN

TYPE EQUI PMENT PROVI SI ONS* PROVI SI ONS* PROVI SI ONS*

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 MOUNTI NG BASE, AND M NI MUM DEFLECTION IN M LLI METER

20- FOOT 30- FOOT 40- FOOT
ROOF- SPAN ROOF- SPAN ROOF- SPAN
TYPE EQUI PMENT  PROVI SI ONS* PROVI SI ONS* PROVI SI ONS*

Through 5 hp

over 900 rpm B-U- 0.5 DU 1.0 DU 1.75
Over 5 hp

to 500 rpm B-U- 0.5 DU1.75 DU2.5
500 rpm and over B-U-0.5 DU1.0 DU1.75

*TYPE OF MOUNTI NG, BASE, AND M NI MUM DEFLECTI ON I N | NCHES

Low Pressure Suspended Air-Handling Unit (AHU) Locations

Vi bration-isolation provisions apply to ceiling-suspended Air Mving and
Condi tioni ng Associ ati on C ass A packaged central -station units.

6096 MM 9144 MM 12192 MM
ROOF- SPAN ROOF- SPAN ROOF- SPAN
TYPE EQUI PVENT PROVI SI ONS* PROVI SI ONS* PROVI SI ONS*

Through 3728 watt F- U 25 F- U 25 F- U 25

5592 watt and over
250 to 500 rpm F-U-44.5 F-U-44.5 F-U-44.5
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6096 MM 9144 MM 12192 MM

ROOF- SPAN ROOF- SPAN ROOF- SPAN
TYPE EQUI PMENT  PROVI SI ONS* PROVI SI ONS* PROVI SI ONS*
500 rpm and over F- U 25 F-U31.8 F-U39.4

*TYPE OF MOUNTI NG BASE, AND M NI MUM DEFLECTI ON I N M LLI METER

20- FOOT 30- FOOT 40- FOOT
ROOF- SPAN ROOF- SPAN ROOF- SPAN
TYPE EQU PMENT  PROVI SI ONS* PROVI SI ONS* PROVI SI ONS*
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-U1.25 F-U 1.55

*TYPE OF MOUNTI NG BASE, AND M NI MUM DEFLECTI ON | N | NCHES
2.2.9 Low Pressure AHU Locati ons

Vi bration-isolation provisions apply to floor-nmounted Air Myving and
Condi tioni ng Associ ati on C ass A packaged central -station units.

ON GRADE ON GRADE ON GRADE

BASEMENT 6096 MM 9144 MM 12192 MM
TYPE BELOW GRADE FLOOR- SPAN FLOOR- SPAN FLOOR- SPAN
EQUI PMENT PROVI SI ONS* PROVI SI ONS* PROVI SI ONS* - PROVI SI ONS*

Thr ough
3728 watt B-U-8.9 C U 25 C U 25 C U 25

5592 watt

and over

250 to

500 rpm B-U-8.9 C-U-44.5 C- U 44.5 C-U44.5

500 rpm B-U-8.9 C U 25 C- U 38
*TYPE OF MOUNTI NG BASE, AND M NI MUM DEFLECTION IN M LLI METER
ON GRADE ON GRADE ON GRADE
BASEMENT 20- FOOT 30- FOOT 40- FOOT

TYPE BELOW GRADE FLOOR- SPAN FLOOR- SPAN FLOOR- SPAN
EQUI PMENT PROVI SI ONS* PROVI SI ONS*  PROVI SI ONS* - PROVI SI ONS*

Thr ough
5 hp B-U-0. 35 CGuU1.0 CGuU1.0 CGU1.0

7-1/2 hp

and over

250 to

500 rpm B-U- 0. 35 CU1.75 CU1.75 CU1.75
500 rpm B- U-0. 35 CU1.0 CGU1.5

*TYPE OF MOUNTI NG BASE, AND M NI MUM DEFLECTI ON I N | NCHES
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ON GRADE ON GRADE ON GRADE
BASEMENT 20- FOOT 30- FOOT 40- FOOT
TYPE BELOW GRADE FLOOR- SPAN FLOOR- SPAN FLOOR- SPAN
EQUI PMENT PROVI SI ONS* PROVI SI ONS* PROVI SI ONS* - PROVI SI ONS*

2.2.10 Medi um And Hi gh- Pressure AHU Locati ons

Vi bration-isolation provisions apply to floor-munted Air Mving and
Condi tioning Associ ation C asses B and C packaged central -station units.

ON GRADE ON GRADE ON GRADE
BASEVENT 20- FOOT 30- FOOT 40- FOOT
TYPE BELOW GRADE FLOOR- SPAN FLOOR- SPAN FLOOR- SPAN
EQUI PVMENT PROVI SI ONS* PROVI SI ONS*  PROVI SI ONS*  PROVI SI ONS*

Thr ough

20 hp

250 to

300 rpm B- U-0. 35 CuU25 CuU25 CU3.5

300 to
500 rpm B-U-0. 35 CU1.75 CU1.75 CuU25

500 rpm
and over B- U-0.35 CU1.0 CU1.0 CU1.75

Over 20 hp
250 to
300 rpm B- U-0. 35 CuU25 C-CB-3.5 C-CB-3.5

300 to
500 rpm B-U-0. 35 CGuU25 CaB-2.5 CAaB-3.5

500 rpm
and over B- U- 0. 35 CU1.0 C-dB-1.75 CCIB-2.5

*TYPE OF MOUNTI NG BASE, AND M NI MUM DEFLECTI ON | N | NCHES
2.2.11 Ai r-Movi ng Devi ce Locations

Vi bration-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].

ON GRADE ON GRADE ON GRADE

BASENMENT 6096 MMV 9144 MM 12192 MM
TYPE BELOW GRADE FLOOR- SPAN FLOOR- SPAN  FLOOR- SPAN
EQUI PVMENT PROVI SI ONS* PROVI SI ONS*  PROVI SI ONS*  PROVI SI ONS*

Thr ough

14.9

Ki | owat t

250 to

300 rpm B-U-8.9 C U-63 C U-63 C U89

300 to
500 rpm B-U-8.9 CU44.5 CU44.5 C U-63

SECTI ON 23 05 48 Page 16



ON GRADE ON GRADE ON GRADE

BASEMENT 6096 MM 9144 MM 12192 MM
TYPE BELOW GRADE FLOOR- SPAN FLOOR- SPAN FLOOR- SPAN
EQUI PMENT PROVI SI ONS* PROVI SI ONS*  PROVI SI ONS* - PROVI SI ONS*

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

Over 14.9

Ki | owat t

250 to

300 rpm B-U- 8.9 C U-63 C-Cl B-89 C-Cl B-89

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

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

*TYPE OF MOUNTI NG BASE, AND M NI MUM DEFLECTI ON I N M LLI METER

ON GRADE ON GRADE ON GRADE
BASENVENT 20- FOOT 30- FOOT 40- FOOT
TYPE BELOW GRADE FLOOR- SPAN FLOOR- SPAN FLOOR- SPAN
EQUI PVMENT PROVI SI ONS* PROVI SI ONS* PROVI SI ONS*  PROVI SI ONS*

Thr ough

20 hp

200 to

300 rpm B- U-0.35 Cs 25 CSs 25 C-s 3.5

300 to
500 rpm B-U-0. 35 CGS1.75 CGS1.75 CGS-2.5

500 rpm
and over B- U- 0. 35 CS-1.0 CS 1.5 CS-1.75

Over 20 hp
250 to
300 rpm B-U-0.35 CS 275 CCdB35 GCddB-5.0

300 to
500 rpm B-U-0. 35 CS1.75 CaB-2.5 CAaB-3.5

500 rpm
and over B- U- 0. 35 CS-1.0 CCB1.75 CCB-2.5

*TYPE OF MOUNTI NG BASE, AND M NI MUM DEFLECTI ON I N | NCHES

ON GRADE ON GRADE ON GRADE

BASEMENT 6096 MM 9144 MM 12192 MM
TYPE BELOW GRADE FLOOR- SPAN FLOOR- SPAN FLOOR- SPAN
EQUI PMENT PROVI SI ONS* PROVI SI ONS* PROVI SI ONS* - PROVI SI ONS*

Thr ough
14.9

ki | owat t
200 to
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ON GRADE ON GRADE ON GRADE
BASENMENT 6096 MM 9144 WM 12192 MM
TYPE BELOW GRADE FLOOR- SPAN FLOOR- SPAN FLOOR- SPAN
EQUI PVENT PROVI SI ONS* PROVI SI ONS* PROVI SI ONS*  PROVI SI ONS*
300 rpm B-U-8.9 C S-63 C S-63 C S-89
300 to
500 rpm B-U-8.9 C-S-44.5 C-S-44.5 C S-63
500 rpm
and over B-U-8.9 C S- 250 C- S-38 C-S-44.5
Over 14.9
ki | owat t
250 to
300 rpm B-U-8.9 C-S-69.9 C-Cl B-89 C Cl B-127
300 to
500 rpm B-U-8.9 C-S-44.5 C-Cl B-63 C-Cl B-89
500 rpm
and over B-U-8.9 CS-25 C-ClB-44.5 C-CIB-63

*TYPE OF MOUNTI NG BASE, AND M NI MUM DEFLECTI ON I N M LLI METER

2.2.12 Cross- Fl ow Cool i ng Tower Locations

EE R R R S I R R I R I R I R S R R R R S R R I R I R R R R R R

NOTE: For bl ank spaces see notes at begi nning of

par agraph entitled,

"Vi bration-Isolation Syst

ens

Application. Design vibration isolators capable of
supporting towers exposed to wi nd | oading of 30

pounds per square f

oot 1437 pascal .

EE R R R S I R R R I O I R R R R I O S R R I R R R R R R R R O

6096 MV 9144 MM 12192 MV
ROCOF- SPAN ROOF- SPAN ROCOF- SPAN
TYPE EQUI PVENT  PROVI SI ONS* PROVI SI ONS* PROVI SI ONS*
Package under
t ower base
to 500 rpm B-U- 8.9 D U- 50 DU 63
500 rpm and over B-U-8.9 D- U 25 D-U-44.5

Fiel d erected
under tower
base; all rpm

Under nechani cal -
equi pnent
supporting

franme to 500 rpm

500 rpm and over

*TYPE OF MOUNTI NG BASE, AND M NI MUM DEFLECTI ON I N M LLI METER
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20- FOOT 30- FOOT 40- FOOT
ROOF- SPAN ROOF- SPAN ROOF- SPAN
TYPE EQUI PMENT  PROVI SI ONS* PROVI SI ONS* PROVI SI ONS*

Package under
t ower base
to 500 rpm B- U-0. 35 DU20 DU25

500 rpm and over B- U- 0. 35 D-U1.0 D-U1.75

Fiel d erected
under tower
base; all rpm

Under nechani cal -
equi pnent

supporting
frame to 500 rpm

500 rpm and over
*TYPE OF MOUNTI NG BASE, AND M NI MUM DEFLECTI ON I N | NCHES
2.2.13 Bl ow Through Cool i ng Tower Locations
6096 WM 9144 W 12192 MMV

ROOF- SPAN ROOF- SPAN ROOF- SPAN
TYPE EQUI PVENT PROVI SI ONS* PROVI SI ONS* PROVI SI ONS*

Under tower base
to 500 rpm B-U-8.9 C S-63 C S-89

500 rpm and over B-U- 8.9 G S-25 CS-44.5
*TYPE OF MOUNTI NG BASE, AND M Nl MUM DEFLECTION I N M LLI METER
20- FOOor 30- FOOTr 40- FOOT

ROOF- SPAN ROOF- SPAN ROOF- SPAN
TYPE EQUI PMENT  PROVI SI ONS* PROVI SI ONS* PROVI SI ONS*

Under tower base
to 500 rpm B-U- 0. 35 CGS 2.5 G S 3.5

500 rpm and over B-U-0. 35 GS 1.0 CS1.75
*TYPE OF MOUNTI NG BASE, AND M NI MUM DEFLECTI ON I N | NCHES

2.3 Pl PE AND DUCT VI BRATI ON | SOLATI ON

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

NOTE: Drawi ngs shoul d show pi pe and duct isolation
requi red by project conditions.

Hanger-rod | ength should be | ong enough to dissipate
conduct ed heat which might be detrinental to
el ast omer s.

Drawi ngs shoul d show type and spaci ng of pipe
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isolators in accordance with the foll ow ng guide:

Pi pe Size (DN) Di stance To Maxi mum Spaci ng
MIlimeter Be |sol ated Bet ween | sol ators
I ncl usi ve M1 linmeter MITineter

25 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 Size Di stance To Maxi mum Spaci ng
I nches Be |sol ated Bet ween | sol ators
I ncl usi ve Feet Feet

1 10 10

2 15 10

3 20 10

4 25 10

6 30 10

8 40 10

10 45 10

12 50 10

16 60 10

Coordi nate duct and pipi ng draw ngs and
specifications with respect to connected

vi bration-isol ated equi pnent defl ections, expansion
joints, and other flexible equipnment connections.

In addition to springs and rubber, high-density
fibrous-glass segnment pipe saddl es may be used for
vi bration isolation.

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

Type G Isolators nust be devices with in-series contained steel springs
and preforned fibrous-glass or chloroprene-el astoner el enents for
connecting to building-structure attachnents. Load devices by supported
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system during operating conditions to produce a m ni mum spring and
el astoner static deflection of 25 mllineter and 10 mllinmeter 1 inch and
3/ 8 inch, respectively.

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O

NOTE: Use Type H and Type J isolators where

necessary to support pipe beyond tabul ated di stance.
ER R IR I I R R R R R I I R R R R R I I I R R R R S I I R R R R I I I I R R R R I I R O I I I I R R R R R I I I

Type H.  Isolators nust be devices with contained chl oroprene-el ast oner

el ements for connecting to building-structure attachnments. Load devices by
supported system during operating conditions to produce a m ni mum el ast oner
static deflection of 10 millinmeter 3/8 inch

Type J: Isolators nust be devices with el astomers nmounted on

fl oor-supported colums or directly on the floor. Load devices by
supported system during operating conditions to produce a m ni mum el ast oner
static deflection of 10 millineter 3/8 inch

. 3.1 Fl oor - Mount ed Pi pi ng

Type Ki  Isolators nust be devices with springs nounted on floor-supported
columms or directly on the floor. Load devices by supported system during
operating conditions to produce a mninumspring static deflection of 25
mllinmeter 1 inch.

.3.2 Vertical Piping

EE R R R S I R R I R I R I R S R R R R S R R I R I R R R R R R

NOTE: For pipe approximately DNLOO 4 i nches and
| ar ger.

Do not use Type | typical vertical pipe attachments
on vibration-isol ated pipe.

EE R R R S I R R R I O I R R R R I O S R R I R R R R R R R R O

Type L: Isolators nust be pipe base-support devices with one or nore
contai ned steel springs. Load devices by supported system during operating
conditions to produce a minimumstatic deflection of 25 millineter 1 inch
Equi p devices with preconpression and vertical-limt features, as well as a
mnimumr 6.4 millimeter 1/4-inch thick el astoner sound pad and isol ation
washers, for nounting to floor.

Type M Isolators nust be el astoner nmounted basepl ate and riser pipe-guide
devices. El astomer elements nmust be contai ned doubl e acting, and

el astoners under rated | oad nust have a mininmumstatic deflection of 10
mllimeter 3/8 inch. Size isolator to accommpdate thernal insulation
within the stationary guide ring.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON
Install equipnent in accordance with nmanufacturer's recomrendati ons.
[Rails, structural steel bases, and concrete inertia blocks nust be raised

not less than 25 mllineter 1 inch above the floor and be | evel when
equi pnent supported i s under operating |oad.]
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[Vibration-isolation installation and deflection testing after equi pnent
start-up nust be directed by a competent representative of the
manuf act urer. ]

.2  TESTS AND REPORTS

[Vibration-isolation devices nmust be deflection tested. Submt test
reports in accordance with paragraph entitled, "Submttal Procedures,"”
substantiating that all equipnment has been isol ated as specified and that
m ni mum speci fi ed defl ections have been net. W©Make all neasurenents in the
presence of the Contracting Oficer.]

-- End of Section --
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