
**************************************************************************
USACE /  NAVFAC /  AFCEC /  NASA           UFGS- 13 48 00. 00 10 ( Oct ober  2007)
                                        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Pr epar i ng Act i v i t y:   USACE              Super sedi ng
                                        UFGS- 13 48 00. 00 10 ( Apr i l  2006)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Januar y 2018
**************************************************************************

SECTI ON TABLE OF CONTENTS

DI VI SI ON 13 -  SPECI AL CONSTRUCTI ON

SECTI ON 13 48 00. 00 10

SEI SMI C PROTECTI ON FOR MECHANI CAL EQUI PMENT

10/07

PART 1   GENERAL

  1. 1   REFERENCES
  1. 2   SYSTEM DESCRI PTI ON
    1. 2. 1   Gener al  Requi r ement s
    1. 2. 2   Mechani cal  Equi pment
    1. 2. 3   Mechani cal  Syst ems
    1. 2. 4   Cont r act or  Desi gned Br aci ng
    1. 2. 5   I t ems Not  Cover ed By Thi s Sect i on
      1. 2. 5. 1   Fi r e Pr ot ect i on Syst ems
      1. 2. 5. 2   I t ems Requi r i ng No Sei smi c Rest r ai nt s
  1. 3   SUBMI TTALS

PART 2   PRODUCTS

  2. 1   EQUI PMENT REQUI REMENTS
    2. 1. 1   Ri gi dl y Mount ed Equi pment
    2. 1. 2   Nonr i gi d or  Fl exi bl y- Mount ed Equi pment
  2. 2   FLEXI BLE COUPLI NGS
  2. 3   FLEXI BLE BALL JOI NTS
  2. 4   FLEXI BLE MECHANI CAL JOI NTS
  2. 5   MANUFACTURED BALL JOI NTS
  2. 6   SWAY BRACI NG MATERI ALS

PART 3   EXECUTI ON

  3. 1   COUPLI NG AND BRACI NG
  3. 2   BUI LDI NG DRI FT
  3. 3   FLEXI BLE COUPLI NGS OR JOI NTS
    3. 3. 1   Bui l di ng Pi pi ng
    3. 3. 2   Under gr ound Pi pi ng
  3. 4   PI PE SLEEVES
  3. 5   SPREADERS
  3. 6   SWAY BRACES FOR PI PI NG
    3. 6. 1   Tr ansver se Sway Br aci ng
    3. 6. 2   Longi t udi nal  Sway Br aci ng

SECTI ON 13 48 00. 00 10  Page 1



    3. 6. 3   Ver t i cal  Runs
    3. 6. 4   Cl amps and Hanger s
  3. 7   SWAY BRACES FOR DUCTS
    3. 7. 1   Br aced Duct s
    3. 7. 2   Unbr aced Duct s

- -  End of  Sect i on Tabl e of  Cont ent s - -

SECTI ON 13 48 00. 00 10  Page 2



**************************************************************************
USACE /  NAVFAC /  AFCEC /  NASA           UFGS- 13 48 00. 00 10 ( Oct ober  2007)
                                        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Pr epar i ng Act i v i t y:   USACE              Super sedi ng
                                        UFGS- 13 48 00. 00 10 ( Apr i l  2006)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Januar y 2018
**************************************************************************

SECTI ON 13 48 00. 00 10

SEI SMI C PROTECTI ON FOR MECHANI CAL EQUI PMENT
10/07

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  sei smi c pr ot ect i on of  mechani cal  
equi pment ,  bui l di ng pi pi ng,  and ext er i or  ut i l i t i es.

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 Cr i t er i a Change Request  ( CCR) .

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

PART 1   GENERAL

**************************************************************************
NOTE:   The i nt ent  of  t hi s speci f i cat i on i s t o 
pr ovi de f or  adequat e r esi st ance t o l at er al  f or ces 
i nduced by ear t hquakes f or  mechani cal  equi pment  and 
syst ems descr i bed her ei n.   The desi gn sei smi c 
l at er al  f or ces ar e i n addi t i on t o t he " nor mal "  
gr avi t y f or ces ( wei ght )  act i ng on t he component s of  
a syst em.   Thi s gui de speci f i cat i on wi l l  be used i n 
conj unct i on wi t h Sect i on 13 48 00 SEI SMI C PROTECTI ON 
FOR MI SCELLANEOUS EQUI PMENT

Equi pment  i n t he f ol l owi ng sei smi c desi gn cat egor i es 
do not  r equi r e pr ot ect i on f r om sei smi c event s ( r ef er  
t o UFC 3- 310- 04 f or  def i ni t i on of  cat egor i es A 
t hr ough F) .
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  a.   Equi pment  i n Sei smi c Desi gn Cat egor i es A and B.

  b.   Equi pment  i n Sei smi c Desi gn Cat egor y C when 
t he i mpor t ance f act or  i s  equal  t o 1. 0.

  c.   Equi pment  i n Sei smi c Desi gn Cat egor i es D,  E,  
and F t hat  ar e mount ed at  1. 2 m 4 f eet  or  l ess above 
a f l oor  l evel  and wei gh 1780 N 400 l bs or  l ess and 
ar e not  cr i t i cal  t o t he cont i nued oper at i on of  t he 
structure.

  d.   Equi pment  i n Sei smi c Desi gn Cat egor i es C,  D,  
E,  and F wei ghi ng 95 N 20 l bs or  l ess or  
di st r i but i on syst ems wei ghi ng 7 N/ m 5 l b/ f t  or  l ess.

Thi s sect i on can be used f or  br aci ng det ai l s  of  
medi cal  equi pment  by edi t i ng t he speci f i cat i on 
accordingly.

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

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 s i 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  
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 publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

AMERI CAN I NSTI TUTE OF STEEL CONSTRUCTI ON ( AI SC)

AI SC 325 ( 2017)  St eel  Const r uct i on Manual

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

SMACNA 1981 ( 2008)  Sei smi c Rest r ai nt  Manual  Gui del i nes 
f or  Mechani cal  Syst ems,  3r d Edi t i on
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U. S.  DEPARTMENT OF DEFENSE ( DOD)

UFC 3- 310- 04 ( 2013;  wi t h Change 1)  Sei smi c Desi gn f or  
Buildings

1. 2   SYSTEM DESCRI PTI ON

1. 2. 1   Gener al  Requi r ement s

**************************************************************************
NOTE:   Desi gner  shoul d ver i f y t hat  speci f i ed det ai l s  
do not  i nt er f er e wi t h t he per f or mance of  t he 
cat hodi c pr ot ect i on syst em ( when used)  or  of  t he 
v i br at i on i sol at i on syst ems.

For  syst ems and equi pment  i n bui l di ngs t hat  have a 
per f or mance obj ect i ve hi gher  t han l i f e- saf et y,  t he 
desi gner  shoul d show a " G"  c l assi f i cat i on f or  t he 
i t ems under  SD- 02 Shop Dr awi ngs i n t he SUBMI TTALS 
par agr aph.   The Engi neer  of  Recor d ( EOR)  shoul d 
r evi ew t he det ai l s  of  t hese essent i al  syst ems and 
assess t hei r  i mpact  on t he st r uct ur al  suppor t i ng 
syst em of  t he essent i al  bui l di ng.

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

Appl y t he r equi r ement s f or  sei smi c pr ot ect i on measur es descr i bed i n t hi s 
sect i on t o t he mechani cal  equi pment  and syst ems l i s t ed bel ow.   St r uct ur al  
r equi r ement s shal l  be i n accor dance wi t h Sect i on 13 48 00 SEI SMI C 
PROTECTI ON FOR MI SCELLANEOUS EQUI PMENT.

1. 2. 2   Mechani cal  Equi pment

**************************************************************************
NOTE:   The desi gner  must  ensur e t hat  t he l i s t  bel ow 
i ncl udes al l  mechani cal  i t ems t o be br aced.   Del et e 
t he i t ems whi ch ar e not  par t  of  t he pr oj ect  and add 
i t ems whi ch ar e not  i ncl uded i n t he l i s t .

For  equi pment  and syst ems i n bui l di ngs wi t h a 
per f or mance obj ect i ve gr eat er  t han l i f e- saf et y,  t he 
desi gner  shoul d pr ovi de t wo separ at e l i s t s of  
equi pment  and syst ems:   1)   I t ems t hat  ar e essent i al  
t o t he hi gher  l evel  of  post - ear t hquake per f or mance,  
and 2)   I t ems t hat  ar e not  essent i al  but  ar e 
necessar y t o pr ovi de a l i f e- saf et y l evel  of  
ear t hquake pr ot ect i on.

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

Mechani cal  equi pment  t o be sei smi cal l y pr ot ect ed shal l  i ncl ude t he 
f ol l owi ng i t ems t o t he ext ent  r equi r ed on t he dr awi ngs or  i n ot her  sect i ons 
of  t hese speci f i cat i ons:

Boi l er s and f ur naces St or age Tanks f or  Oi l  and Wat er

Wat er  Heat er s St eam,  Wat er ,  Oi l  and Gas Pi pi ng
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Expansi on Ai r  Separ at or  Tanks Val ves and Fi t t i ngs f or  Pi pi ng

Heat  Exchanger s St eam- f ed Ki t chen Appl i ances

Wat er  Chi l l er  Uni t s Ther mal  St or age Uni t s

Cool i ng Tower s Ai r  and Ref r i ger ant  Compr essor s

Ref r i ger ant  Pi pi ng Ai r  Handl i ng Uni t s

Pumps wi t h Mot or s Lab Scr ubber s

Lar ge Commer ci al  Dr yer s Pol l ut i on Cont r ol  Equi pment

Gas Dr yer s Ducts

Fl ash Tanks Uni t  Heat er s

Accumul at or  Tank Exhaust  and Ret ur n Fans

[_____] Sol ar  Heat i ng Uni t s

1. 2. 3   Mechani cal  Syst ems

**************************************************************************
NOTE:   The desi gner  must  ensur e t hat  t he l i s t  bel ow 
i ncl udes al l  pi pi ng and mechani cal  syst ems whi ch ar e 
t o be i nst al l ed or  modi f i ed.   Del et e t he i t ems whi ch 
ar e not  par t  of  t he pr oj ect  and add i t ems whi ch ar e 
not  i ncl uded i n t he l i s t .

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

I nst al l  t he f ol l owi ng mechani cal  syst ems as r equi r ed on t he dr awi ngs and 
ot her  sect i ons of  t hese speci f i cat i ons and sei smi cal l y pr ot ect  t hem i n 
accor dance wi t h t hi s speci f i cat i on:

a.   Al l  Pi pi ng I nsi de t he Bui l di ng Except  as Speci f i cal l y  St at ed Bel ow  
Under  " I t ems Not  Cover ed By  Thi s Sect i on" .

b.   Chi l l ed Wat er  Di st r i but i on Syst ems Out si de of  Bui l di ngs.

c.   Fuel  Pi pi ng Out si de of  Bui l di ngs.

d.   Al l  Wat er  Suppl y Syst ems.

e.   St or m and Sani t ar y Sewer  Syst ems.

f .   Al l  Pr ocess Pi pi ng.

g.   Heat  Di st r i but i on Syst ems ( Suppl y,  Ret ur n,  and Condensat e Ret ur n)  
Out si de of  Bui l di ngs.

h.   Condenser  Wat er  Pi pi ng Out si de t he Bui l di ng.

i .   Pneumat i c Tube Di st r i but i on Syst em.
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j .   Col d St or age Ref r i ger at i on Syst ems 

k.   Fuel  St or age Tanks.

l .   Wat er  St or age Tanks.

m.   [ _____]

1. 2. 4   Cont r act or  Desi gned Br aci ng

**************************************************************************
NOTE:   Ret ai n t hi s par agr aph when t he Cont r act or  
wi l l  desi gn t he br aci ng.   The desi gner  wi l l  r ef er  
and/ or  modi f y t he l i s t i ngs above or  wi l l  l i s t  bel ow 
t he equi pment  and syst ems t o r ecei ve sei smi c 
br aci ng.   Del et e t hi s par agr aph when al l  br aci ng 
det ai l s  and l ocat i ons ar e i ndi cat ed on t he dr awi ngs.

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

Submi t  copi es of  t he desi gn cal cul at i ons wi t h t he dr awi ngs.   Cal cul at i ons 
shal l  be appr oved,  cer t i f i ed,  st amped and si gned by a r egi st er ed 
Pr of essi onal  Engi neer .   Cal cul at i ons shal l  ver i f y t he capabi l i t y  of  
st r uct ur al  member s t o whi ch br aci ng i s at t ached f or  car r y i ng t he l oad f r om 
t he br ace.   Desi gn t he br aci ng i n accor dance wi t h UFC 3- 310- 04 and 
addi t i onal  dat a f ur ni shed by t he Cont r act i ng Of f i cer .   Resi st ance t o 
l at er al  f or ces i nduced by ear t hquakes shal l  be accompl i shed wi t hout  
consi der at i on of  f r i c t i on r esul t i ng f r om gr avi t y l oads.   UFC 3- 310- 04 uses 
par amet er s f or  t he bui l di ng,  not  f or  t he equi pment  i n t he bui l di ng;  
t her ef or e,  cor r espondi ng adj ust ment s t o t he f or mul as shal l  be r equi r ed.   
Loadi ngs det er mi ned usi ng UFC 3- 310- 04 ar e based on st r engt h desi gn;  
therefore, AI SC 325 Speci f i cat i ons shal l  be used f or  t he desi gn.   The 
br aci ng f or  t he f ol l owi ng mechani cal  equi pment  and syst ems shal l  be 
devel oped by t he Cont r act or :   [ _____] .

1. 2. 5   I t ems Not  Cover ed By Thi s Sect i on

1. 2. 5. 1   Fi r e Pr ot ect i on Syst ems

Sei smi c pr ot ect i on of  pi pi ng f or  f i r e pr ot ect i on syst ems shal l  be i nst al l ed 
as speci f i ed i n Sect i ons 21 30 00 FI RE PUMPS,  21 13 13. 00 10 WET PI PE 
SPRI NKLER SYSTEM,  FI RE PROTECTI ON,  21 13 17. 00 10 DRY PI PE SPRI NKLER 
SYSTEM,  FI RE PROTECTI ON,  21 13 18. 00 10 PREACTI ON AND DELUGE SPRI NKLER 
SYSTEMS,  FI RE PROTECTI ON,  and 21 13 24. 00 10 AQUEOUS FI LM- FORMI NG FOAM 
( AFFF)  FI RE PROTECTI ON SYSTEM.

1. 2. 5. 2   I t ems Requi r i ng No Sei smi c Rest r ai nt s

**************************************************************************
NOTE:   Ret ai n onl y t hose i t ems f ound i n t he pr oj ect  
f or  t hi s l i s t  of  pi pes and duct s t hat  do not  r equi r e 
sei smi c r est r ai nt s.   For  f aci l i t i es desi gnat ed as 
cr i t i cal ,  hazar dous,  or  essent i al ,  del et e or  make 
except i ons f or  pi pi ng and duct s whi ch wi l l  r equi r e 
sei smi c r est r ai nt .

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

Sei smi c r est r ai nt s ar e not  r equi r ed f or  t he f ol l owi ng i t ems:

a.   Gas pi pi ng l ess t han 25 mm 1 i nch i nsi de di amet er .
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b.   Pi pi ng i n boi l er  and mechani cal  equi pment  r ooms l ess t han 32 mm 1- 1/ 4 
i nches i nsi de di amet er .

c.   Al l  ot her  pi pi ng l ess t han 64 mm 2- 1/ 2i nches i nsi de di amet er .

d.   Rect angul ar  ai r  handl i ng duct s l ess t han 0. 56 squar e met er s 6 squar e 
f eet  i n cr oss sect i onal  ar ea.

e.   Round ai r  handl i ng duct s l ess t han 711 mm 28 i nches i n di amet er .

f .   Pi pi ng suspended by i ndi v i dual  hanger s 300 mm 12 i nches or  l ess i n 
l engt h f r om t he t op of  pi pe t o t he bot t om of  t he suppor t i ng st r uct ur al  
member  wher e t he hanger  i s at t ached,  except  as not ed bel ow.

g.   Duct s suspended by hanger s 300 mm 12 i nches or  l ess i n l engt h f r om t he 
t op of  t he duct  t o t he bot t om of  t he suppor t i ng st r uct ur al  member ,  
except  as not ed bel ow.

I n exempt i ons f .  and g.  al l  hanger s shal l  meet  t he l engt h r equi r ement s.   I f  
t he l engt h r equi r ement  i s  exceeded by one hanger  i n t he r un,  t he ent i r e r un 
shal l  be br aced.   I nt er i or  pi pi ng and duct s not  l i s t ed above shal l  be 
sei smi cal l y pr ot ect ed i n accor dance wi t h t he pr ovi s i ons of  t hi s 
specification.

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  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 
desi gnat 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  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on 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 c t  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 c t  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.

Use t he " S"  c l assi f i cat i on onl y i n SD- 11 Cl oseout  
Submi t t al s.   The " S"  f ol l owi ng a submi t t al  i t em 
i ndi cat es t hat  t he submi t t al  i s  r equi r ed f or  t he 
Sust ai nabi l i t y  eNot ebook t o f ul f i l l  f eder al l y  
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mandat ed sust ai nabl e r equi r ement s i n accor dance wi t h 
Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.

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.

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y  Cont r ol  
appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he " G"  
desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  t he 
Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Coupl i ng and Br aci ng
Fl exi bl e Coupl i ngs or  Joi nt s
Equi pment  Requi r ement s
Cont r act or  Desi gned Br aci ng;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Coupl i ng and Br aci ng;  G[ ,  [ _____] ]
Equi pment  Requi r ement s;  G[ ,  [ _____] ]
Cont r act or  Desi gned Br aci ng;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

Fl exi bl e Bal l  Joi nt s.

PART 2   PRODUCTS

**************************************************************************
NOTE:   Appr opr i at e mat er i al s f or  st r uct ur al  suppor t s 
must  be used i n cor r osi ve envi r onment s.   Di ssi mi l ar  
met al s must  be i sol at ed.

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

2. 1   EQUI PMENT REQUI REMENTS

**************************************************************************
NOTE:   Sei smi c Cont r ol  does not  guar ant ee t hat  t he 
equi pment  i t sel f  i s  r ugged enough t o sur vi ve 
ear t hquake shaki ng.   When a pi ece of  equi pment  i s  
r equi r ed t o r emai n oper at i onal  af t er  an ear t hquake,  
t he manuf act ur er  shoul d be consul t ed r egar di ng t he 
capabi l i t i es of  t he equi pment  t o wi t hst and sei smi c 
loading.

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

Submi t  copi es of  t he desi gn cal cul at i ons wi t h t he det ai l  dr awi ngs.   
Cal cul at i ons shal l  be st amped by a r egi st er ed engi neer  and shal l  ver i f y t he 
capabi l i t y  of  st r uct ur al  member s t o whi ch br aci ng i s at t ached f or  car r y i ng 
t he l oad f r om t he br ace.
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2. 1. 1   Ri gi dl y Mount ed Equi pment

**************************************************************************
NOTE:   Ri gi dl y mount ed equi pment  i s  def i ned as 
havi ng a per i od of  v i br at i on of  0. 06 seconds or  l ess 
f or  t he equi pment  pl us i t s  mount i ng.   Equi pment  wi t h 
a f undament al  per i od gr eat er  t han 0. 06 seconds 
shoul d be assumed t o be f l exi bl y mount ed or  nonr i gi d 
and desi gned i n accor dance wi t h t he next  par agr aph 
below.

Li st  i t ems t hat  may r equi r e addi t i onal  
r ei nf or cement s ( i nt er nal l y)  t o pr event  per manent  
def or mat i on,  di s l ocat i ons,  separ at i on of  component s,  
or  ot her  damage,  whi ch woul d r ender  t he equi pment  
i noper at i ve f or  s i gni f i cant  per i ods of  t i me 
f ol l owi ng a sei smi c event  and t o meet  t he speci f i ed 
r equi r ement s ( such as boi l er s,  chi l l er s,  cool i ng 
t ower s,  et c. ,  whi ch consi st  of  a number  of  
i ndi v i dual  component s bui l t  i nt o an assembl y by t he 
manufacturers).

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

The f ol l owi ng speci f i c  i t ems of  equi pment :   [ _____]  t o be f ur ni shed under  
t hi s cont r act  shal l  be const r uct ed and assembl ed t o wi t hst and t he sei smi c 
f or ces speci f i ed i n UFC 3- 310- 04.   Each i t em of  r i gi d equi pment  shal l  be 
ent i r el y l ocat ed and r i gi dl y at t ached on one si de onl y of  a bui l di ng 
expansi on j oi nt .   Pi pi ng,  duct ,  el ect r i cal  condui t ,  et c. ,  whi ch cr oss t he 
expansi on j oi nt  shal l  be pr ovi ded wi t h f l exi bl e j oi nt s t hat  ar e capabl e of  
accommodat i ng di spl acement s equal  t o t he f ul l  wi dt h of  t he j oi nt  i n bot h 
or t hogonal  di r ect i ons.

Boilers
Chillers
Ai r - Handl i ng Uni t s
Cool i ng Tower s
Sur ge Tanks
[_____]

2. 1. 2   Nonr i gi d or  Fl exi bl y- Mount ed Equi pment

**************************************************************************
NOTE:   The appr opr i at e l at er al  f or ce coef f i c i ent ,  
based on t he gui del i nes i n Sect i on 13 48 00 SEI SMI C 
PROTECTI ON FOR MI SCELLANEOUS EQUI PMENT f or  nonr i gi d 
or  f l exi bl y- mount ed equi pment ,  shoul d be cal cul at ed 
and i nser t ed i n t he second br acket ed bl ank.

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

The f ol l owi ng speci f i c  i t ems of  equi pment  t o be f ur ni shed:   [ _____]  shal l  
be const r uct ed and assembl ed t o r esi st  a hor i zont al  l at er al  f or ce of  
[ _____]  t i mes t he oper at i ng wei ght  of  t he equi pment  at  t he ver t i cal  cent er  
of  gr avi t y of  t he equi pment .

2. 2   FLEXI BLE COUPLI NGS

**************************************************************************
NOTE:   Desi gner  shoul d i ncl ude r ef er ence t o ot her  
speci f i cat i on sect i ons cont ai ni ng pr ovi s i ons f or  
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pi pe pr essur e and t emper at ur e r at i ngs,  i f  deemed 
necessary.

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

Fl exi bl e coupl i ngs shal l  have same pr essur e and t emper at ur e r at i ngs as 
adj oi ni ng pi pe.

2. 3   FLEXI BLE BALL JOI NTS

Fl exi bl e bal l  j oi nt s shal l  have cast  or  wr ought  st eel  casi ng and bal l  par t s 
capabl e of  360- degr ee r ot at i on wi t h not  l ess t han 15- degr ee angul ar  
movement .   Fl exi bl e bal l  j oi nt s shal l  be cer t i f i ed t o be sui t abl e f or  t he 
ser vi ce i nt ended by t he manuf act ur er .   I nf or mat i on ver i f y i ng exper i ence at  
not  l ess t han 3 l ocat i ons of  2 year s '  sat i sf act or y oper at i on i n a s i mi l ar  
appl i cat i on shal l  be submi t t ed.

2. 4   FLEXI BLE MECHANI CAL JOI NTS

a.   Mechani cal  coupl i ngs f or  st eel  or  cast  i r on pi pe shal l  be of  t he s l eeve 
t ype and shal l  pr ovi de a t i ght  f l exi bl e j oi nt  under  al l  r easonabl e 
condi t i ons,  such as pi pe movement  caused by expansi on,  cont r act i on,  
s l i ght  set t l i ng or  shi f t i ng of  t he gr ound,  mi nor  var i at i ons i n t r ench 
gr adi ent s,  and t r af f i c  v i br at i ons.   Wher e per mi t t ed i n ot her  sect i ons 
of  t hese speci f i cat i ons,  j oi nt s ut i l i z i ng spl i t - hal f  coupl i ngs wi t h 
gr ooved or  shoul der ed pi pe ends may be used.

b.   Sl eeve- t ype coupl i ngs shal l  be used f or  j oi ni ng pl ai n- end pi pe 
sect i ons.   The coupl i ng shal l  consi st  of  one st eel  mi ddl e r i ng,  t wo 
st eel  f ol l ower s,  t wo gasket s,  and necessar y st eel  bol t s and nut s t o 
compr ess t he gasket s.

2. 5   MANUFACTURED BALL JOI NTS

Manuf act ur ed bal l  j oi nt s shal l  be as r ecommended by t he manuf act ur er  f or  
t he i nt ended use,  and shal l  be appr oved by t he Cont r act i ng Of f i cer  bef or e 
installation.

2. 6   SWAY BRACI NG MATERI ALS

Sway br aci ng mat er i al s ( e. g.  r ods,  pl at es,  r ope,  angl es,  et c. )  shal l  be as 
speci f i ed i n Sect i on 13 48 00 SEI SMI C PROTECTI ON FOR MI SCELLANEOUS 
EQUIPMENT.

PART 3   EXECUTI ON

3. 1   COUPLI NG AND BRACI NG

**************************************************************************
NOTE:   Unl ess ot her wi se det er mi ned by t he 
Cont r act i ng Of f i cer ,  A- E desi gns must  i ncl ude 
compl et e sei smi c det ai l s  showi ng coupl i ng 
r equi r ement s.   Gover nment  desi gner  shoul d f ur ni sh 
coupl i ng det ai l s  f or  Cont r act or  desi gned syst ems i f  
r equi r ed by t he pr oj ect .

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

a.   Submi t  det ai l  dr awi ngs,  as speci f i ed her e and t hr oughout  t hi s 
speci f i cat i on,  al ong wi t h cat al og cut s,  t empl at es,  and er ect i on and 
i nst al l at i on det ai l s ,  as appr opr i at e,  f or  t he i t ems l i s t ed.   Submi t t al s 
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shal l  be compl et e i n det ai l ;  shal l  i ndi cat e t hi ckness,  t ype,  gr ade,  
c l ass of  met al ,  and di mensi ons;  and shal l  show const r uct i on det ai l s ,  
r ei nf or cement ,  anchor age,  and i nst al l at i on wi t h r el at i on t o t he 
bui l di ng const r uct i on.

b.   Coupl i ng i nst al l at i on shal l  conf or m t o t he det ai l s  shown on t he 
dr awi ngs.   Pr ovi s i ons of  t hi s par agr aph appl y t o al l  pi pi ng wi t hi n a 
1. 5 m 5 f oot  l i ne ar ound out s i de of  bui l di ng unl ess bur i ed i n t he 
gr ound.   Pi pi ng gr ouped f or  suppor t  on t r apeze- t ype hanger s shal l  be 
br aced at  t he most  f r equent  i nt er val  as det er mi ned by appl y i ng t he 
r equi r ement s of  t hi s speci f i cat i on t o each pi pi ng r un on t he common 
support.

c.   Br aci ng component s shal l  be s i zed as r equi r ed f or  t he t ot al  l oad 
car r i ed by t he common suppor t s.   Br aci ng r i gi dl y at t ached t o pi pe 
f l anges,  or  s i mi l ar ,  shal l  not  be used wher e i t  woul d i nt er f er e wi t h 
t her mal  expansi on of  pi pi ng.

3. 2   BUI LDI NG DRI FT

**************************************************************************
NOTE:   Ref er  t o Sect i on 13 48 00 SEI SMI C PROTECTI ON 
FOR MI SCELLANEOUS EQUI PMENT t o det er mi ne t he 
expect ed dr i f t  of  t he bui l di ng.   I nser t  t he expect ed 
dr i f t  r at i o ( i n t er ms of  def l ect i on per  uni t  of  
hei ght )  i n t he bl ank space.

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

Joi nt s capabl e of  accommodat i ng sei smi c di spl acement s shal l  be pr ovi ded f or  
ver t i cal  pi pi ng bet ween f l oor s of  t he bui l di ng,  wher e pi pes pass t hr ough a 
bui l di ng sei smi c or  expansi on j oi nt ,  or  wher e r i gi dl y suppor t ed pi pes 
connect  t o equi pment  wi t h v i br at i on i sol at or s.   Hor i zont al  pi pi ng acr oss 
expansi on j oi nt s shal l  accommodat e t he r esul t ant  of  t he dr i f t s  of  each 
bui l di ng uni t  i n each or t hogonal  di r ect i on.   For  t hr eaded pi pi ng,  swi ng 
j oi nt s made of  t he same pi pi ng mat er i al  shal l  be pr ovi ded.   For  pi pi ng wi t h 
manuf act ur ed bal l  j oi nt s t he sei smi c dr i f t  shal l  be [ 0. 015]  [ _____]  met er s 
per  met er  f eet  per  f oot  of  hei ght  above t he base wher e t he sei smi c 
separ at i on occur s;  t hi s dr i f t  val ue shal l  be used i n pl ace of  t he expansi on 
gi ven i n t he manuf act ur er ' s sel ect i on t abl e.

3. 3   FLEXI BLE COUPLI NGS OR JOI NTS

3. 3. 1   Bui l di ng Pi pi ng

Fl exi bl e coupl i ngs or  j oi nt s i n bui l di ng pi pi ng shal l  be pr ovi ded at  bot t om 
of  al l  pi pe r i ser s f or  pi pe l ar ger  t han 90 mm 3- 1/ 2 i nches i n di amet er .   
Fl exi bl e coupl i ngs or  j oi nt s shal l  be br aced l at er al l y  wi t hout  i nt er f er i ng 
wi t h t he act i on of  t he f l exi bl e coupl i ng or  j oi nt .   Cast  i r on wast e and 
vent  pi pi ng need onl y compl y wi t h t hese pr ovi s i ons when caul ked j oi nt s ar e 
used.   Fl exi bl e bel l  and spi got  pi pe j oi nt s usi ng r ubber  gasket s may be 
used at  each br anch adj acent  t o t ees and el bows f or  under gr ound wast e 
pi pi ng i nsi de of  bui l di ng t o sat i sf y t hese r equi r ement s.

3. 3. 2   Under gr ound Pi pi ng

**************************************************************************
NOTE:   Thi s par agr aph may not  be r equi r ed f or  some 
Sei smi c Desi gn Cat egor y st r uct ur es.   The desi gner  
wi l l  coor di nat e t he r equi r ement s f or  sei smi c 
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i sol at i on of  pi pi ng wi t h t he st r uct ur al  and c i v i l  
desi gn dr awi ngs t o l ocat e f l exi bl e connect i ons as 
required.

The amount  of  annul ar  space wi l l  depend on t he 
st i f f ness of  t he f oundat i on assembl y and of  t he 
sur r oundi ng soi l ,  and t he di st ance bet ween t he 
f oundat i on wal l  and t he poi nt  out s i de t he bui l di ng 
wher e t he pi pe i s consi der ed t o be r est r ai ned.   The 
geot echni cal  engi neer  wi l l  det er mi ne t he pi pe l engt h 
necessar y t o pr ovi de f i x i t y.   As an appr oxi mat i on,  a 
val ue of  76 mm 3 i nches woul d be necessar y f or  a 
pi pe penet r at i on i n a one- st or y basement  i n sof t  
soil.

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

Under gr ound pi pi ng and 100 mm 4 i nch or  l ar ger  condui t ,  except  heat  
di st r i but i on syst em,  shal l  have f l exi bl e coupl i ngs i nst al l ed wher e t he 
pi pi ng ent er s t he bui l di ng.   The coupl i ngs shal l  accommodat e [ _____]  mm 
i nches of  r el at i ve movement  bet ween t he pi pe and t he bui l di ng i n any 
di r ect i on.   Addi t i onal  f l exi bl e coupl i ngs shal l  be pr ovi ded wher e shown on 
t he dr awi ngs.

3. 4   PI PE SLEEVES

**************************************************************************
NOTE:   The desi gner  wi l l  det er mi ne t he amount  of  
di f f er ent i al  movement  of  pi pi ng at  pi pe s l eeves 
passi ng t hr ough non- f i r e r at ed wal l s and par t i t i ons 
and wi l l  i ndi cat e on t he dr awi ngs t he amount  of  
c l ear ance r equi r ed bet ween t he pi pe and t he s l eeve 
based on def l ect i on of  t he pi pe bet ween sway br aces 
on ei t her  s i de of  t he wal l .

The desi gner  shoul d avoi d pi pe penet r at i ons t hr ough 
f i r e r at ed assembl i es.

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

Pi pe sl eeves i n i nt er i or  non- f i r e r at ed wal l s shal l  be s i zed as i ndi cat ed 
on t he dr awi ngs t o pr ovi de c l ear ances t hat  wi l l  per mi t  di f f er ent i al  
movement  of  pi pi ng wi t hout  t he pi pi ng st r i k i ng t he pi pe s l eeve.   Pi pe 
s l eeves i n f i r e r at ed wal l s shal l  conf or m t o t he r equi r ement s i n Sect i on 
07 84 00 FI RESTOPPI NG.

3. 5   SPREADERS

**************************************************************************
NOTE:   Ref er  t o UFC 3- 310- 04 f or  gui dance on 
separ at i on bet ween pi pes and r equi r ement s f or  
spreaders.

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

Spr eader s shal l  be pr ovi ded bet ween adj acent  pi pi ng r uns t o pr event  cont act  
dur i ng sei smi c act i v i t y whenever  pi pe or  i nsul at ed pi pe sur f aces ar e l ess 
t han [ 100] [ _____]  mm [ 4] [ _____]  i nches apar t .   Spr eader s shal l  be appl i ed 
at  same i nt er val  as sway br aces at  an equal  di st ance bet ween t he sway 
br aces.   I f  r ack t ype hanger s ar e used wher e t he pi pes ar e r est r ai ned f r om 
cont act  by mount i ng t o t he r ack,  spr eader s ar e not  r equi r ed f or  pi pes 
mount ed i n t he r ack.   Spr eader s shal l  be appl i ed t o sur f ace of  bar e pi pe 
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and over  i nsul at i on on i nsul at ed pi pes ut i l i z i ng hi gh- densi t y i nser t s and 
pi pe pr ot ect i on shi el ds i n accor dance wi t h t he r equi r ement s of  Sect i on 
23 07 00 THERMAL I NSULATI ON FOR MECHANI CAL SYSTEMS.

3. 6   SWAY BRACES FOR PI PI NG

Sway br aces shal l  be pr ovi ded t o pr event  movement  of  t he pi pes under  
sei smi c l oadi ng.   Br aces shal l  be pr ovi ded i n bot h t he l ongi t udi nal  and 
t r ansver se di r ect i ons,  r el at i ve t o t he axi s of  t he pi pe.   The br aci ng shal l  
not  i nt er f er e wi t h t her mal  expansi on r equi r ement s f or  t he pi pes as 
descr i bed i n ot her  sect i ons of  t hese speci f i cat i ons.

3. 6. 1   Tr ansver se Sway Br aci ng

**************************************************************************
NOTE:   Pi pi ng can be ei t her  r i gi d or  f l exi bl e.   
Ri gi d pi pi ng has a per i od of  v i br at i on of  0. 06 
seconds or  l ess.   Pi pi ng syst ems wi t h spaci ng 
bet ween br aces t hat  exceeds al l owabl e spaci ng f or  
r i gi d pi pi ng wi l l  be deemed f l exi bl e and wi l l  be 
desi gned accor di ngl y.

The desi gner  shoul d pr ovi de r equi r ement s f or  br aci ng 
PVC pi pes.

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

Tr ansver se sway br aci ng f or  st eel  and copper  pi pe shal l  be pr ovi ded as 
speci f i ed i n Sect i on 13 48 00 SEI SMI C PROTECTI ON FOR MI SCELLANEOUS 
EQUI PMENT.   Al l  r uns ( l engt h of  pi pe bet ween end j oi nt s)  shal l  have a 
mi ni mum of  t wo t r ansver se br aces.   Tr ansver se sway br aci ng f or  pi pes of  
mat er i al s ot her  t han st eel  and copper  shal l  be pr ovi ded at  i nt er val s not  t o 
exceed t he hanger  spaci ng as speci f i ed i n Sect i on 22 00 00 PLUMBI NG,  
GENERAL PURPOSE.

3. 6. 2   Longi t udi nal  Sway Br aci ng

**************************************************************************
NOTE:   Locat e l ongi t udi nal  sway br aces on t he 
dr awi ngs f or  syst ems subj ect  t o t her mal  expansi on 
because i ndi scr i mi nat e pl acement  of  sway br aces may 
i nt er f er e wi t h expansi on r equi r ement s.

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

Longi t udi nal  sway br aci ng shal l  be pr ovi ded at  12 m 40 f oot  i nt er val s 
unl ess ot her wi se i ndi cat ed.   Al l  r uns ( l engt h of  pi pe bet ween end j oi nt s)  
shal l  have one l ongi t udi nal  br ace mi ni mum.   Sway br aces shal l  be 
const r uct ed i n accor dance wi t h t he dr awi ngs.   Br anch l i nes,  wal l s,  or  
f l oor s shal l  not  be used as sway br aces.

3. 6. 3   Ver t i cal  Runs

Run i s def i ned as l engt h of  pi pe bet ween end j oi nt s.   Ver t i cal  r uns of  
pi pi ng shal l  be br aced at  not  mor e t han 3 m 10 f oot  ver t i cal  i nt er val s.   
Br aces f or  ver t i cal  r uns shal l  be above t he cent er  of  gr avi t y of  t he 
segment  bei ng br aced.   Al l  sway br aces shal l  be const r uct ed i n accor dance 
wi t h t he dr awi ngs.   Sway br aces shal l  at t ach t o t he st r uct ur al  syst em and 
shal l  not  be connect ed t o br anch l i nes,  wal l s,  or  f l oor s.
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3. 6. 4   Cl amps and Hanger s

Cl amps or  hanger s on uni nsul at ed pi pes shal l  be appl i ed di r ect l y t o pi pe.   
I nsul at ed pi pi ng shal l  have c l amps or  hanger s appl i ed over  i nsul at i on i n 
accor dance wi t h Sect i on 23 07 00 THERMAL I NSULATI ON FOR MECHANI CAL SYSTEMS.

3. 7   SWAY BRACES FOR DUCTS

3. 7. 1   Br aced Duct s

Br aci ng det ai l s  and spaci ng f or  r ect angul ar  and r ound duct s shal l  be i n 
accor dance wi t h [ SMACNA 1981,  i ncl udi ng Appendi x E] [ UFC 3- 310- 04 
pr ocedur es] .   However ,  t he desi gn sei smi c l oadi ngs f or  t hese i t ems shal l  
not  be l ess t han l oadi ngs obt ai ned usi ng t he pr ocedur es i n UFC 3- 310- 04.

3. 7. 2   Unbr aced Duct s

Hanger s f or  unbr aced duct s shal l  be at t ached t o t he duct  wi t hi n 50 mm 2 
i nches of  t he t op of  t he duct  [ wi t h a mi ni mum of  t wo #10 sheet  met al  
scr ews]  [ i n accor dance wi t h SMACNA 1981] .   Unbr aced duct s shal l  be 
i nst al l ed wi t h a 150 mm 6 i nch mi ni mum cl ear ance t o ver t i cal  cei l i ng hanger  
wires.

        - -  End of  Sect i on - -
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