
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
USACE /  NAVFAC /  AFCEC UFGS- 13 34 23. 12 10 ( May 2024)

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Pr epar i ng Act i v i t y:   USACE New

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 Apr i l  2024
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SECTI ON TABLE OF CONTENTS

DI VI SI ON 13 -  SPECI AL CONSTRUCTI ON

SECTI ON 13 34 23. 12 10

RELOCATABLE BUI LDI NG UNI TS ( RLB)

05/ 24

PART 1   GENERAL

  1. 1   REFERENCES
  1. 2   GENERAL REQUI REMENTS
    1. 2. 1   Rel ocat abl e Bui l di ng Type Opt i ons
    1. 2. 2   Use of  Eur o Codes
    1. 2. 3   Const r uct i on Conf i gur at i on
    1. 2. 4   Component s
    1. 2. 5   I nt er i or
    1. 2. 6   Basi c Modul e I nt er i or  Envel ope
    1. 2. 7   Fi r e Pr ot ect i on and Li f e Saf et y
    1. 2. 8   St r uct ur al  Per f or mance
      1. 2. 8. 1   Fl oor  Li ve Loads
      1. 2. 8. 2   Roof  Li ve Loads
      1. 2. 8. 3   Col l at er al  Loads
      1. 2. 8. 4   Wi nd Loads
      1. 2. 8. 5   Sei smi c
      1. 2. 8. 6   Load Combi nat i ons
      1. 2. 8. 7   Load Appl i cat i on
      1. 2. 8. 8   Def l ect i on Li mi t s
      1. 2. 8. 9   Ther mal  Movement s
      1. 2. 8. 10   Wi nd- Upl i f t  Resi st ance
      1. 2. 8. 11   Foundat i on Desi gn
    1. 2. 9   Heat i ng,  Vent i l at i ng,  and Ai r  Condi t i oni ng ( HVAC)
      1. 2. 9. 1   HVAC Uni t s
      1. 2. 9. 2   Ser vi ce Label i ng
      1. 2. 9. 3   Pr event i on of  Cor r osi on
      1. 2. 9. 4   Asbest os Pr ohi bi t i on
      1. 2. 9. 5   Ozone Depl et i ng Subst ances Used as Ref r i ger ant s
    1. 2. 10   El ect r i cal  Syst ems
      1. 2. 10. 1   Gener al
      1. 2. 10. 2   Compl i ance wi t h Codes
    1. 2. 11   Mi ni mum Expect ed Ser vi ce Li f e
  1. 3   SUBMI TTALS

SECTI ON 13 34 23. 12 10  Page 1



  1. 4   QUALI TY ASSURANCE
    1. 4. 1   Wel di ng
    1. 4. 2   St r uct ur al  St eel
    1. 4. 3   Fi r e- Resi st ance Rat i ngs
    1. 4. 4   Sur f ace- Bur ni ng Char act er i st i cs
    1. 4. 5   Fabr i cat i on
    1. 4. 6   Fi ni shes
    1. 4. 7   Pl umbi ng
      1. 4. 7. 1   Regul at or y Requi r ement s f or  Pl umbi ng
      1. 4. 7. 2   Accessi bi l i t y  of  Equi pment
    1. 4. 8   Mechani cal  Syst ems
    1. 4. 9   El ect r i cal
    1. 4. 10   I nt er i or  Fi ni shes
  1. 5   WARRANTY
    1. 5. 1   Manuf act ur er ' s War r ant y
    1. 5. 2   I nst al l er ' s War r ant y
    1. 5. 3   Cont i nuance of  War r ant y
  1. 6   MAI NTENANCE
    1. 6. 1   El ect r i cal  Syst em

PART 2   PRODUCTS

  2. 1   STANDARD PRODUCTS
    2. 1. 1   Shower  Assembl i es
    2. 1. 2   Lat r i ne Accessor i es
    2. 1. 3   Laundr y Dr ai ns
    2. 1. 4   Lavat or y Dr ai ns
    2. 1. 5   Fl oor i ng Syst ems
    2. 1. 6   Ext er i or  Wal l s,  Roof ,  and Under si de of  RLB Faci l i t i es
    2. 1. 7   Door s
      2. 1. 7. 1   I nt er i or  Door s
      2. 1. 7. 2   Ext er i or  Door s
      2. 1. 7. 3   Door  Har dwar e
      2. 1. 7. 4   Keys and Lockset s
      2. 1. 7. 5   Wat er  Cl oset  ( Toi l et )  Par t i t i ons
    2. 1. 8   I ce and Wat er  Shi el d
  2. 2   STRUCTURAL
    2. 2. 1   Fl oor  and Roof  Fr ami ng
    2. 2. 2   Fl oor  Decki ng
    2. 2. 3   Ext er i or  Wal l s
  2. 3   HEATI NG,  VENTI LATI ON,  AND AI R CONDI TI ONI NG ( HVAC)
    2. 3. 1   Ener gy Ef f i c i ent  Equi pment
    2. 3. 2   HVAC I dent i f i cat i on Pl at es
    2. 3. 3   I ndoor  Ai r  Qual i t y
      2. 3. 3. 1   Vent i l at i on Ai r
      2. 3. 3. 2   Lat r i ney Exhaust
    2. 3. 4   Ai r  Syst ems Equi pment
      2. 3. 4. 1   Exhaust  Fans
        2. 3. 4. 1. 1   Gener al  Per f or mance,  Component ,  and Ot her  Requi r ement s
        2. 3. 4. 1. 2   Bear i ngs and Lubr i cat i on
        2. 3. 4. 1. 3   Ant i - f r i c t i on Bear i ngs
        2. 3. 4. 1. 4   Sl eeve Bear i ngs
        2. 3. 4. 1. 5   Mot or s and Mot or  St ar t er s
        2. 3. 4. 1. 6   Guar ds and Scr eens
        2. 3. 4. 1. 7   Fan Dr i ves
        2. 3. 4. 1. 8   Sheaves
      2. 3. 4. 2   Mi ni - Spl i t - Syst em Ai r  Condi t i oner s [ Heat  Pumps]  ( Not  

Exceedi ng 11 kW40, 000 Bt u/ Hr )
      2. 3. 4. 3   Ener gy Ef f i c i ency

SECTI ON 13 34 23. 12 10  Page 2



      2. 3. 4. 4   Ai r - t o- Ref r i ger ant  Coi l
      2. 3. 4. 5   Compr essor
      2. 3. 4. 6   Ref r i ger at i on Ci r cui t
      2. 3. 4. 7   Uni t  Cont r ol s
      2. 3. 4. 8   Condensi ng Coi l
        2. 3. 4. 8. 1   Remot e Condenser  or  Condensi ng Uni t
        2. 3. 4. 8. 2   Ai r - Cool ed Condenser
      2. 3. 4. 9   Pr i mar y ( Suppl ement al )  Heat
      2. 3. 4. 10   El ect r i c Heat i ng
      2. 3. 4. 11   Ai r  Fi l t er s
      2. 3. 4. 12   Fans
    2. 3. 5   Fact or y Pai nt i ng
    2. 3. 6   Suppl ement al  Component s and Ser vi ces
    2. 3. 7   Condensat e Dr ai n Li nes
  2. 4   PLUMBI NG
    2. 4. 1   Mat er i al s
      2. 4. 1. 1   Pi pe Joi nt  Mat er i al s
      2. 4. 1. 2   Mi scel l aneous Mat er i al s
      2. 4. 1. 3   Pi pe I nsul at i on Mat er i al
    2. 4. 2   Pi pe Hanger s,  I nser t s,  and Suppor t s
    2. 4. 3   Val ves
    2. 4. 4   Fi xt ur es
      2. 4. 4. 1   Fl ush Tank Wat er  Cl oset s ( Toi l et s)
      2. 4. 4. 2   Wal l  Hung Lavat or i es
      2. 4. 4. 3   Ser vi ce Si nks
      2. 4. 4. 4   Shower  St al l s
    2. 4. 5   Backf l ow Pr event er s
    2. 4. 6   Dr ai ns
      2. 4. 6. 1   Shower  Dr ai ns
      2. 4. 6. 2   Tr ench Dr ai ns
    2. 4. 7   Tr aps
    2. 4. 8   Wat er  Heat er s
    2. 4. 9   Expansi on Tanks
    2. 4. 10   Pi pe Sl eeves
    2. 4. 11   Pi pe Hanger s ( Suppor t s)
    2. 4. 12   Heat  Tape
  2. 5   FI RE PROTECTI ON AND LI FE SAFETY
  2. 6   ELECTRI CAL
    2. 6. 1   Mat er i al s
    2. 6. 2   Panel boar ds
    2. 6. 3   Ci r cui t  br eaker s
    2. 6. 4   Recept acl es ( Socket - out l et s)
    2. 6. 5   Weat her pr oof  Recept acl es
    2. 6. 6   Gr ound- Faul t  or  Resi dual - Cur r ent  Devi ce ( RCD)  Recept acl es
    2. 6. 7   Ar c- Faul t  Recept acl es
    2. 6. 8   Cabl e Tr ays
    2. 6. 9   Lumi nai r es
      2. 6. 9. 1   Lumi nai r e Sampl es
      2. 6. 9. 2   Emer gency Li ght i ng
      2. 6. 9. 3   Swi t ches
        2. 6. 9. 3. 1   Toggl e Swi t ches
    2. 6. 10   Wi r e and Cabl e
      2. 6. 10. 1   Col or  Codi ng
    2. 6. 11   Gr oundi ng and Bondi ng
    2. 6. 12   Sur ge Pr ot ect i on Devi ce ( Spd)

PART 3   EXECUTI ON

  3. 1   RLB UNI T I DENTI FI CATI ON

SECTI ON 13 34 23. 12 10  Page 3



  3. 2   RLB ENVELOPE
  3. 3   HVAC
    3. 3. 1   I nst al l at i on
      3. 3. 1. 1   Condensat e Dr ai n Li nes
      3. 3. 1. 2   Equi pment  and I nst al l at i on
      3. 3. 1. 3   I nsul at i on
    3. 3. 2   Cl eani ng
    3. 3. 3   I dent i f i cat i on Syst ems
    3. 3. 4   Per f or mance Test s
  3. 4   PLUMBI NG
    3. 4. 1   Gener al  I nst al l at i on Requi r ement s
      3. 4. 1. 1   Wat er  Pi pe,  Fi t t i ngs,  and Connect i ons
        3. 4. 1. 1. 1   Ut i l i t i es
        3. 4. 1. 1. 2   Pi pe Dr ai ns
        3. 4. 1. 1. 3   Pl ast i c Pi pe
        3. 4. 1. 1. 4   Pi pe Sl eeves and Fl ashi ng
        3. 4. 1. 1. 5   Sl eeve Requi r ement s
        3. 4. 1. 1. 6   Wat er pr oof i ng
        3. 4. 1. 1. 7   Pi pe Penet r at i ons
      3. 4. 1. 2   Suppor t s
        3. 4. 1. 2. 1   Gener al
        3. 4. 1. 2. 2   Pi pe Hanger s,  I nser t s,  and Suppor t s
    3. 4. 2   Wat er  Heat er s
      3. 4. 2. 1   Rel i ef  Val ves
      3. 4. 2. 2   Expansi on Tank
    3. 4. 3   Fi xt ur es and Fi xt ur e Tr i mmi ngs
      3. 4. 3. 1   Backf l ow Pr event i on Devi ces
      3. 4. 3. 2   Access Panel s
      3. 4. 3. 3   Tr aps
    3. 4. 4   Pl umbi ng I dent i f i cat i on Tags
    3. 4. 5   Escut cheons
    3. 4. 6   Test s,  Fl ushi ng,  and Di si nf ect i on
      3. 4. 6. 1   Pl umbi ng Syst em
      3. 4. 6. 2   Test  of  Backf l ow Pr event i on Assembl i es
      3. 4. 6. 3   Def ect i ve Wor k
  3. 5   ELECTRI CAL
    3. 5. 1   Ser vi ce Ent r ance and Mai n Panel
    3. 5. 2   Li ght  Fi xt ur es
    3. 5. 3   Li ght ni ng Pr ot ect i on
    3. 5. 4   Tel ecom Ser vi ce Ent r ance
    3. 5. 5   Communi cat i on I nt er i or  Di st r i but i on Syst em
  3. 6   FI ELD QUALI TY CONTROL
    3. 6. 1   El ect r i cal  Syst ems Test
  3. 7   SHI PPI NG,  HANDLI NG AND STORAGE
    3. 7. 1   Del i ver y
    3. 7. 2   Handl i ng and St or age

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

SECTI ON 13 34 23. 12 10  Page 4



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
USACE /  NAVFAC /  AFCEC UFGS- 13 34 23. 12 10 ( May 2024)

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Pr epar i ng Act i v i t y:   USACE New

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 Apr i l  2024
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SECTI ON 13 34 23. 12 10

RELOCATABLE BUI LDI NG UNI TS ( RLB)
05/ 24

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s t he 
per f or mance,  mat er i al ,  and pr oduct i on r equi r ement s 
f or  Rel ocat abl e Bui l di ng ( RLB)  uni t s,  whi ch ar e 
habi t abl e pr ef abr i cat ed st r uct ur es t hat  ar e 
devel oped and manuf act ur ed t o be r eadi l y moved 
( t r anspor t abl e over  publ i c r oads) ,  er ect ed,  
di sassembl ed,  st or ed,  and r eused.   Excl uded f r om 
t hi s speci f i cat i on ar e t ensi on f abr i c st r uct ur es 
assembl ed f r om modul ar  component s and ai r  suppor t ed 
st r uct ur 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 
pr esent .

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

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,  

SECTI ON 13 34 23. 12 10  Page 5



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  
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.

AI R MOVEMENT AND CONTROL ASSOCI ATI ON I NTERNATI ONAL,  I NC.  ( AMCA)

AMCA 99 ( 2016)  St andar ds Handbook

AMCA 201 ( 2002;  R 2011)  Fans and Syst ems

AMCA 210 ( 2016)  Labor at or y Met hods of  Test i ng Fans 
f or  Aer odynami c Per f or mance Rat i ng

AMCA 211 ( 2013;  Rev 2017)  Cer t i f i ed Rat i ngs Pr ogr am 
Pr oduct  Rat i ng Manual  f or  Fan Ai r  
Per f or mance

AMCA 300 ( 2014)  Rever ber ant  Room Met hod f or  Sound 
Test i ng of  Fans

AMCA 301 ( 2014)  Met hods f or  Cal cul at i ng Fan Sound 
Rat i ngs f r om Labor at or y Test  Dat a

AMCA CRP ( Onl i ne)  Di r ect or y of  Pr oduct s Li censed 
Under  t he AMCA I nt er nat i onal  Cer t i f i ed 
Rat i ngs Pr ogr am

AI R- CONDI TI ONI NG,  HEATI NG AND REFRI GERATI ON I NSTI TUTE ( AHRI )

AHRI  210/ 240 ( 2023)  Per f or mance Rat i ng of  Uni t ar y 
Ai r - Condi t i oni ng and Ai r - Sour ce Heat  Pump 
Equi pment

AHRI  460 ( 2005)  Per f or mance Rat i ng of  Remot e 
Mechani cal - Dr af t  Ai r - Cool ed Ref r i ger ant  
COndenser s

AMERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABMA)

ABMA 9 ( 2015)  Load Rat i ngs and Fat i gue Li f e f or  
Bal l  Bear i ngs

ABMA 11 ( 2014)  Load Rat i ngs and Fat i gue Li f e f or  
Rol l er  Bear i ngs
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AMERI CAN I NSTI TUTE OF STEEL CONSTRUCTI ON ( AI SC)

AI SC 360 ( 2016)  Speci f i cat i on f or  St r uct ur al  St eel  
Bui l di ngs

AMERI CAN NATI ONAL STANDARDS I NSTI TUTE ( ANSI )

ANSI  Z21. 22/ CSA 4. 4 ( 2015;  R 2020)  Rel i ef  Val ves f or  Hot  Wat er  
Suppl y Syst ems

AMERI CAN SOCI ETY OF HEATI NG,  REFRI GERATI NG AND AI R- CONDI TI ONI NG 
ENGI NEERS ( ASHRAE)

ASHRAE 15 & 34 ( 2013)  ASHRAE St andar d 34- 2016 Saf et y 
St andar d f or  Ref r i ger at i on Syst ems/ ASHRAE 
St andar d 34- 2016 Desi gnat i on and Saf et y 
Cl assi f i cat i on of  Ref r i ger ant s- ASHRAE 
St andar d 34- 2016

ASHRAE 52. 2 ( 2017)  Met hod of  Test i ng Gener al  
Vent i l at i on Ai r - Cl eani ng Devi ces f or  
Removal  Ef f i c i ency by Par t i c l e Si ze

ASHRAE 90. 1 -  I P ( 2019)  Ener gy St andar d f or  Bui l di ngs 
Except  Low- Ri se Resi dent i al  Bui l di ngs

ASHRAE 90. 1 -  SI ( 2019)  Ener gy St andar d f or  Bui l di ngs 
Except  Low- Ri se Resi dent i al  Bui l di ngs

AMERI CAN SOCI ETY OF MECHANI CAL ENGI NEERS ( ASME)

ASME A112. 6. 1M ( 1997;  R 2017)  Fl oor  Af f i xed Suppor t s f or  
Of f - t he- Fl oor  Pl umbi ng Fi xt ur es f or  Publ i c 
Use

ASME A112. 6. 3 ( 2022)  Fl oor  Dr ai ns

ASME A112. 14. 1 ( 2003;  R 2017;  R 2022)  Backwat er  Val ves

ASME A112. 19. 2/ CSA B45. 1 ( 2018;  ERTA 2018)  St andar d f or  Vi t r eous 
Chi na Pl umbi ng Fi xt ur es and Hydr aul i c 
Requi r ement s f or  Wat er  Cl oset s and Ur i nal s

ASME A112. 19. 3/ CSA B45. 4 ( 2022)  St ai nl ess St eel  Pl umbi ng Fi xt ur es

AMERI CAN SOCI ETY OF SANI TARY ENGI NEERI NG ( ASSE)

ASSE 1003 ( 2020)  Per f or mance Requi r ement s f or  Wat er  
Pr essur e Reduci ng Val ves f or  Domest i c 
Wat er  Di st r i but i on Syst ems -  ( ANSI  
appr oved 2010)

ASSE 1012 ( 2023)  Per f or mance Requi r ement s f or  
Backf l ow Pr event er  wi t h an I nt er medi at e 
At mospher i c Vent

ASSE 1013 ( 2021)  Per f or mance Requi r ement s f or  
Reduced Pr essur e Pr i nci pl e Backf l ow 
Pr event i on Assembl i es
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AMERI CAN WATER WORKS ASSOCI ATI ON ( AWWA)

AWWA M14 ( 2024)  Manual :   Recommended Pr act i ce f or  
Backf l ow Pr event i on and Cr oss- Connect i on 
Cont r ol

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS A5. 1/ A5. 1M ( 2012)  Speci f i cat i on f or  Car bon St eel  
El ect r odes f or  Shi el ded Met al  Ar c Wel di ng

AWS D1. 1/ D1. 1M ( 2020;  Er r at a 1 2021)  St r uct ur al  Wel di ng 
Code -  St eel

AWS D1. 3/ D1. 3M ( 2018)  St r uct ur al  Wel di ng Code -  Sheet  
St eel

ASTM I NTERNATI ONAL ( ASTM)

ASTM A123/ A123M ( 2017)  St andar d Speci f i cat i on f or  Zi nc 
( Hot - Di p Gal vani zed)  Coat i ngs on I r on and 
St eel  Pr oduct s

ASTM A924/ A924M ( 2022a)  St andar d Speci f i cat i on f or  Gener al  
Requi r ement s f or  St eel  Sheet ,  
Met al l i c- Coat ed by t he Hot - Di p Pr ocess

ASTM B117 ( 2019)  St andar d Pr act i ce f or  Oper at i ng 
Sal t  Spr ay ( Fog)  Appar at us

ASTM B766 ( 2023)  St andar d Speci f i cat i on f or  
El ect r odeposi t ed Coat i ngs of  Cadmi um

ASTM C534/ C534M ( 2023)  St andar d Speci f i cat i on f or  
Pr ef or med Fl exi bl e El ast omer i c Cel l ul ar  
Ther mal  I nsul at i on i n Sheet  and Tubul ar  
For m

ASTM C564 ( 2020a)  St andar d Speci f i cat i on f or  Rubber  
Gasket s f or  Cast  I r on Soi l  Pi pe and 
Fi t t i ngs

ASTM D2564 ( 2020)  St andar d Speci f i cat i on f or  Sol vent  
Cement s f or  Pol y( Vi nyl  Chl or i de)  ( PVC)  
Pl ast i c Pi pi ng Syst ems

ASTM D2855 ( 2015)  St andar d Pr act i ce f or  Maki ng 
Sol vent - Cement ed Joi nt s wi t h Pol y( Vi nyl  
Chl or i de)  ( PVC)  Pi pe and Fi t t i ngs

ASTM D3138 ( 2004;  R 2016)  St andar d Speci f i cat i on f or  
Sol vent  Cement s f or  Tr ansi t i on Joi nt s 
Bet ween Acr yl oni t r i l e- But adi ene- St yr ene 
( ABS)  and Pol y( Vi nyl  Chl or i de)  ( PVC)  
Non- Pr essur e Pi pi ng Component s

ASTM D3311 ( 2017)  St andar d Speci f i cat i on f or  Dr ai n,  
Wast e,  and Vent  ( DWV)  Pl ast i c Fi t t i ngs 
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Pat t er ns

ASTM E1 ( 2014)  St andar d Speci f i cat i on f or  ASTM 
Li qui d- i n- Gl ass Ther momet er s

ASTM E84 ( 2023)  St andar d Test  Met hod f or  Sur f ace 
Bur ni ng Char act er i st i cs of  Bui l di ng 
Mat er i al s

ASTM E119 ( 2022)  St andar d Test  Met hods f or  Fi r e 
Test s of  Bui l di ng Const r uct i on and 
Mat er i al s

ASTM E136 ( 2024a)  St andar d Test  Met hod f or  Assessi ng 
Combust i bi l i t y  of  Mat er i al s Usi ng a 
Ver t i cal  Tube Fur nace at  750 Degr ees C

ASTM F409 ( 2022)  St andar d Speci f i cat i on f or  
Ther mopl ast i c Accessi bl e and Repl aceabl e 
Pl ast i c Tube and Tubul ar  Fi t t i ngs

ASTM F493 ( 2022)  St andar d Speci f i cat i on f or  Sol vent  
Cement s f or  Chl or i nat ed Pol y ( Vi nyl  
Chl or i de)  ( CPVC)  Pl ast i c Pi pe and Fi t t i ngs

BRI TI SH STANDARDS I NSTI TUTI ON ( BSI )

BS 1363- 1 ( 2023)  13 A Pl ugs,  Socket - Out l et s,  
Adapt or s and Connect i on Uni t s Par t  1

BS 1363- 2 13 A Pl ugs,  Socket - Out l et s,  Adapt or s and 
Connect i on Uni t s Par t  2

BS 7671 ( 2018)  Requi r ement s f or  El ect r i cal  
I nst al l at i ons

BS EN 13121- 3 ( 2016)  GRP Tanks and Vessel s f or  Use Above 
Gr ound — Par t  3:  Desi gn and Wor kmanshi p

BUI LDERS HARDWARE MANUFACTURERS ASSOCI ATI ON ( BHMA)

ANSI / BHMA A156. 1 ( 2021)  But t s and Hi nges

CSA GROUP ( CSA)

CSA B45. 5- 17/ I APMO Z124 ( 2017;  Er r at a 2017;  Er r at a 2018)  Pl ast i c 
Pl umbi ng Fi xt ur es

EUROPEAN UNI ON ( EU)

Di r ect i ve 2011/ 65/ EU ( 2011)  Rest r i ct i on of  t he Use of  Cer t ai n 
Hazar dous Subst ances i n El ect r i cal  and 
El ect r oni c Equi pment

EN 1990 Eur ocode ( 2023)  Basi s of  St r uct ur al  and 
Geot echni cal  Desi gn

EN 1991 Eur ocode ( 2005;  AMD:  Jan 2011)  Act i ons on 
St r uct ur es -  Par t  1- 4
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EN 1993 Eur ocode ( 2023)  Desi gn of  St eel  St r uct ur es

EN 1997 Eur ocode ( 2010;  AMD:  Jul  2014)  Geot echni cal  Desi gn

EN 1998 Eur ocode ( 2005;  AMD:  may 2013)  Desi gn of  St r uct ur es 
f or  Ear t hquake Resi st ance

EN 1999 Eur ocode ( 2023)  Desi gn of  Al umi num St r uct ur es

I LLUMI NATI NG ENGI NEERI NG SOCI ETY ( I ES)

I ES Li ght i ng Li br ar y I ES Li ght i ng Li br ar y

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)

I EEE C2 ( 2023)  Nat i onal  El ect r i cal  Saf et y Code

I NTERNATI ONAL CODE COUNCI L ( I CC)

I CC I BC ( 2024)  I nt er nat i onal  Bui l di ng Code

I CC I PC ( 2024)  I nt er nat i onal  Pl umbi ng Code

I PC D330 ( 1992)  Desi gn Gui de Manual

I NTERNATI ONAL ELECTRI CAL TESTI NG ASSOCI ATI ON ( NETA)

NETA ATS ( 2021)  St andar d f or  Accept ance Test i ng 
Speci f i cat i ons f or  El ect r i cal  Power  
Equi pment  and Syst ems

I NTERNATI ONAL ELECTROTECHNI CAL COMMI SSI ON ( I EC)

I EC 60884- 1 ( 2022)  PLugs and Socket - Out l et s f or  
Househol d and Si mi l i ar  Pur poses -  Par t  1:  
Gener al  Requi r ement s

I EC 60947- 4- 1 ( 2023)  Low- vol t age Swi t chgear  and 
Cont r ol gear ,  Par t  4- 1:  Cont act or s and 
Mot or  St ar t er s -  El ect r omechani cal  
Cont act or  and Mot or  St ar t er s

I EC 62053- 22 ( 2020)  El ect r i c i t y Met er i ng Equi pment  
( A. C. )  -  Par t i cul ar  Requi r ement s -  Par t  
22:  St at i c Met er s f or  Act i ve Ener gy 
( Cl asses 0, 2 S and 0, 5 S)

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS 
I NDUSTRY ( MSS)

MSS SP- 58 ( 2018)  Pi pe Hanger s and Suppor t s -  
Mat er i al s,  Desi gn and Manuf act ur e,  
Sel ect i on,  Appl i cat i on,  and I nst al l at i on

NATI ONAL ASSOCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM)

NAAMM AMP 500 ( 2006)  Met al  Fi ni shes Manual
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NAAMM HMMA 861 ( 2014)  Gui de Speci f i cat i ons f or  Commer ci al  
Hol l ow Met al  Door s and Fr ames

NAAMM HMMA 863 ( 2014)  Gui de Speci f i cat i ons f or  Det ent i on 
Secur i t y Hol l ow Met al  Door s and Fr ames

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA I CS 1 ( 2022)  St andar d f or  I ndust r i al  Cont r ol  and 
Syst ems:  Gener al  Requi r ement s

NEMA I CS 2 ( 2000;  R 2020)  I ndust r i al  Cont r ol  and 
Syst ems Cont r ol l er s,  Cont act or s,  and 
Over l oad Rel ays Rat ed 600 V

NEMA I CS 6 ( 1993;  R 2016)  I ndust r i al  Cont r ol  and 
Syst ems:   Encl osur es

NEMA MG 1 ( 2021)  Mot or s and Gener at or s

NEMA WD 1 ( 1999;  R 2020)  St andar d f or  Gener al  Col or  
Requi r ement s f or  Wi r i ng Devi ces

NEMA WD 6 ( 2021)  Wi r i ng Devi ces Di mensi ons 
Speci f i cat i ons

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 ( 2023;  ERTA 7 2023;  TI A 23- 15)  Nat i onal  
El ect r i cal  Code

NFPA 72 ( 2022;  ERTA 22- 1)  Nat i onal  Fi r e Al ar m and 
Si gnal i ng Code

NFPA 101 ( 2021;  TI A 21- 1)  Li f e Saf et y Code

NFPA 780 ( 2023)  St andar d f or  t he I nst al l at i on of  
Li ght ni ng Pr ot ect i on Syst ems

RUBBER MANUFACTURERS ASSOCI ATI ON ( RMA)

RMA I P- 20 ( 2007)  Speci f i cat i ons f or  Dr i ves Usi ng 
Cl assi cal  V- Bel t s and Sheaves.  
Speci f i cat i ons f or  A,  B,  C,  and D Cr oss 
Sect i ons

RMA I P- 22 ( 2007)  Speci f i cat i ons f or  Dr i ves Usi ng 
Nar r ow V- Bel t s and Sheaves ( Joi nt  
RMA/ MPTA) ,  4t h Edi t i on

STEEL DOOR I NSTI TUTE ( SDI / DOOR)

SDI / DOOR A250. 8 ( 2023)  Speci f i cat i ons f or  St andar d St eel  
Door s and Fr ames

U. S.  DEPARTMENT OF DEFENSE ( DOD)

UFC 1- 201- 01 ( 2022)  Non- Per manent  DoD Faci l i t i es i n 
Suppor t  of  Mi l i t ar y Oper at i ons

SECTI ON 13 34 23. 12 10  Page 11



UFC 3- 301- 01 ( 2023;  wi t h Change 1,  2023)  St r uct ur al  
Engi neer i ng

U. S.  DEPARTMENT OF HOUSI NG AND URBAN DEVELOPMENT ( HUD)

24 CFR 3280 ( 2019)  Manuf act ur ed Home Const r uct i on and 
Saf et y St andar ds

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

40 CFR 82 Pr ot ect i on of  St r at ospher i c Ozone

PL 109- 58 Ener gy Pol i cy Act  of  2005 ( EPAct 05)

UNDERWRI TERS LABORATORI ES ( UL)

UL 20 ( 2018;  Repr i nt  May 2023)  UL St andar d f or  
Saf et y Gener al - Use Snap Swi t ches

UL 67 ( 2018;  Repr i nt  Aug 2023)  UL St andar d f or  
Saf et y Panel boar ds

UL 174 ( 2004;  Repr i nt  Oct  2023)  UL St andar d f or  
Saf et y Househol d El ect r i c St or age Tank 
Wat er  Heat er s

UL 580 ( 2006;  Repr i nt  Mar  2019)  UL St andar d f or  
Saf et y Test s f or  Upl i f t  Resi st ance of  Roof  
Assembl i es

UL 723 ( 2020)  UL St andar d f or  Saf et y Test  f or  
Sur f ace Bur ni ng Char act er i st i cs of  
Bui l di ng Mat er i al s

UL 1449 ( 2021;  Repr i nt  Dec 2022)  UL St andar d f or  
Saf et y Sur ge Pr ot ect i ve Devi ces

UL 1699 ( 2017;  Repr i nt  Feb 2022)  UL St andar d f or  
Saf et y Ar c- Faul t  Ci r cui t - I nt er r upt er s

UL 1995 ( 2015;  Repr i nt  Aug 2022)  UL St andar d f or  
Saf et y Heat i ng and Cool i ng Equi pment

UL Fi r e Resi st ance ( 2014)  Fi r e Resi st ance Di r ect or y

1. 2   GENERAL REQUI REMENTS

1. 2. 1   Rel ocat abl e Bui l di ng Type Opt i ons

RLB uni t s and t he f i nal  assembl ed f aci l i t i es must  compl y wi t h UFC 1- 201- 01.   
The Faci l i t y  Level  i s  [ Tempor ar y] [ Semi - Per manent ]  as def i ned i n 
UFC 1- 201- 01.   Pr ovi de st r uct ur al  desi gner ' s qual i f i cat i ons,  el ect r i cal  
desi gner ' s qual i f i cat i ons,  mechani cal  desi gner ' s qual i f i cat i ons,  f i r e 
pr ot ect i on desi gner ' s qual i f i cat i ons,  RLB manuf act ur er  qual i f i cat i ons.  I n 
addi t i on pr ovi de er ect i on pl an,  er ect i on pr ocedur es,  qual i f i cat i ons of  
i nst al l er  and shi ppi ng,  handl i ng,  and st or age f or  each RLB t ype.   The l i s t  
bel ow def i nes t he def i ne RLB Types ( ar eas ar e nomi nal ,  not  acut al ) :
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a.   RLB Type A:  Si ngl e 14. 8 squar e met er s 160 SF uni t s t hat  can be 
connect ed t oget her  f or  use as bi l l et i ng or  as an admi ni st r at i ve space.

b.   RLB Type B:  Two 14. 8 squar e met er s 160 SF uni t s f or  use as l at r i ne,  
shower ,  and shave ( LSS)  uni t s.   Tot al  of  29. 7 squar e met er s 320 SF.  
These uni t s ar e t o be gr ound l evel  onl y.

c.   RLB Type C:  Si ngl e 14. 8 squar e met er s 160 SF uni t s f or  l aundr y uses.   
These uni t s ar e t o be gr ound l evel  onl y.

d.   RLB Type D:  Four  connect ed 14. 8 squar e met er s 160 SF uni t s t o cr eat e a 
59. 5 squar e met er s 640 SF pod.   Thi s pod i s f or  medi cal  r el at ed uses 
i ncl udi ng heal t h and dent al  c l i ni cs.   ( Ri sk cat egor y 2. )   These uni t s 
ar e t o be gr ound l evel  onl y.

e.   RLB Type E:  Four  connect ed 14. 8 squar e met er s 160 SF uni t s t o cr eat e a 
59. 5 squar e met er s 640 SF pod.   Thi s pod i s f or  medi cal  r el at ed uni t s 
compl yi ng wi t h Emer gency Ri sk cat egor y 4.   These uni t s ar e t o be 
gr ound l evel  onl y

f .   RLB Type F:  Four  connect ed 14. 8 squar e met er s 160 SF uni t s t o cr eat e a 
59. 5 squar e met er s 640 SF pod.   Thi s pod i s f or  gener al  t ypes of  
assembl y uses,  such as MWR,  r el i gi ous assembl y,  open space admi n,  
f i t ness cent er s,  DFAC,  and ot her s.

1. 2. 2   Use of  Eur o Codes

The f ol l owi ng Eur ocodes may be used f or  desi gn:  EN 1990 Eur ocode;  
EN 1991 Eur ocode;  EN 1993 Eur ocode;  EN 1997 Eur ocode;  EN 1998 Eur ocode;  
EN 1999 Eur ocode;  and Di r ect i ve 2011/ 65/ EU.

1. 2. 3   Const r uct i on Conf i gur at i on

Ar e t o be si ngl e l evel  r ect angul ar  conf i gur at i on.   Non- combust i bl e 
const r uct i on i n accor dance wi t h UFC 1- 201- 01,  except  t hat ,  f or  some 
del i ver y or der s,  t he Gover nment  may r equi r e t hat  t he Cont r act or  bui l d 
combust i bl e RLB uni t s i n accor dance wi t h t he Gover nment ' s own desi gn,  
whi ch wi l l  be r equi r ed t o compl y wi t h UFC 1- 201- 01 as combust i bl e RLB 
uni t s.   Adher e t o t he f ol l owi ng:

a.   Use of  Spr ay Pl ast i c Foam I nsul at i on ( SPFI )  i s  not  al l owed.  Use of  
pr e- i nsul at ed panel s ( wi t h any sur f ace – met al ,  wood,  pl ast i c or  
ot her )  cont ai ni ng f oam i nsul at i on i s not  al l owed.

b.   Pr ovi de mi ni mum cl ear  hei ght  f r om f i ni shed f l oor  t o under si de of  
cei l i ng assembl y no l ess t han 2134 mm84 i nches cl ear  cei l i ng hei ght .

c.   Pr ovi de a uni f or m pr ef i ni shed ext er i or .   The Cont r act i ng Of f i cer  wi l l  
sel ect  ext er i or  and i nt er i or  col or s f r om t he manuf act ur er ' s pr oposed 
col or  of f er i ngs.

d.   Types A and F ar e t o be capabl e of  bei ng st acked,  t wo hi gh,  di r ect l y 
on t op of  each ot her .

e.   Ver t i cal  c i r cul at i on bet ween st acked uni t s i s t o be accommodat ed by 
t he use of  i ndependent  sel f - suppor t i ng ext er i or  st ai r s,  handr ai l s and 
r ai l i ng assembl i es t hat  ar e code compl i ant  and f i el d i nst al l ed.
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f .   Uni t s must  be abl e t o be j oi ned t oget her  t o cr eat e any of  t he f i ve RLB 
t ypes i ndi cat ed.

g.   Pr ovi de uni t s wi t h a met hod t o l evel  and pl umb t hat  wi l l  be manual l y 
adj ust abl e wi t h dur abl e suppor t  pads,  i f  needed.   Rest r ai nt  anchor  
syst ems,  i f  used,  must  be cor r osi on r esi st ant .

h.   A sound t r ansmi ssi on coef f i c i ent  ( STC)  of  no l ess t han 25.

i .   Pr ovi de conceal ed bl ocki ng f or  accessor i es mount i ng devi ces,  and do 
not  have scr ews,  nai l s or  bol t s penet r at i ng t he i nt er i or .

j .   Fast ener s and connect i ons ar e t o have gal vani zed coat i ng t o r educe 
cor r osi on and r equi r es no mai nt enance.

k.   Pr e- assembl e uni t s i n t he f act or y and conf i r m component s,  i ncl udi ng 
wal l s,  f l oor ,  door s and r oof  ar e bui l t  squar e and pl umb and f i t  
t oget her  per  desi gn i nt ent .

1. 2. 4   Component s

Component s ar e t o be met r i c st andar d.   I ndi v i dual  component s,  as shi pped,  
cannot  exceed 90. 72 kg </ Met >200 l bs i n wei ght  and be abl e t o be pi cked up 
and handl ed and assembl ed by abl e bodi ed mi l i t ar y per sonnel .   The uni t  and 
t he uni t ' s  i ndi v i dual  component s must  be capabl e of  bei ng shi pped i n 
st andar d I SO i nt er modal  cont ai ner s.   Component s ar e t o be abl e t o be 
assembl ed or  di sassembl ed wi t hout  t he use of  cust om t ool s.

1. 2. 5   I nt er i or

Ut i l i t y  syst ems ar e t o be devel oped,  l ocat ed,  and manuf act ur ed t o be 
easi l y,  s i mpl y,  and qui ckl y connect ed t o t he RLB uni t ' s  ext er i or  f ace 
sur f ace.   Adher e t o t he f ol l owi ng:

a.   Pl umbi ng wi l l  not  be per mi t t ed on t he second f l oor  of  st acked RLB 
f aci l i t i es.

b.   Condui t s,  i f  used,  f or  wi r i ng and cabl es may be exposed on wal l s and 
cei l i ng.

c.   Pr ovi de el ect r i c br eaker  panel ,  ener gy ef f i c i ent  LED l i ght  f i x t ur es,  
and out l et s.

d.   Pr ovi de f i r e,  phone,  dat a condui t s and wi r i ng.

1. 2. 6   Basi c Modul e I nt er i or  Envel ope

The basi c modul e i nt er i or  envel ope si ze i s l i mi t ed t o no l ar ger  t han 2300 
mm92 i nches wi de by 5900 mm233 i nches l ong by 2300 mm92 i nches hi gh.   The 
mi ni mum r equi r ement s f or  i nsul at i on ar e:  Fl oor s R- 11+ i nsul at i on;  Wal l s 
R- 20+ i nsul at i on;  Roof  and cei l i ngs of  l ower  l evel  st acked uni t s R- 40 
i nsul at i on.

1. 2. 7   Fi r e Pr ot ect i on and Li f e Saf et y

Pr ovi de egr ess i n accor dance wi t h UFC 1- 201- 01.   Emer gency l i ght i ng and 
exi t  s i gns,  ar e t o be pr ovi ded at  each f aci l i t y  i n accor dance wi t h NFPA 101.   
Pr ovi de emer gency l i ght i ng and exi t  s i gn oper at i ng and mai nt enance manual s.
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Fi r e al ar m/ det ect i on syst ems condui t s ar e t o be mar ked f or  t hei r  use i n 
accor dance wi t h NFPA 72 and NFPA 101.   I nst al l at i on i s t o be done i n t he 
most  economi cal  and ef f i c i ent  way.

1. 2. 8   St r uct ur al  Per f or mance

Uni t s ar e t o be st r uct ur al l y sound and capabl e of  wi t hst andi ng t he ef f ect s 
of  sel f - wei ght  gr avi t y l oads,  and t he l oads and st r esses l i s t ed i n t he 
f ol l owi ng par agr aph,  wi t hi n t he l i mi t s and condi t i ons i ndi cat ed.

a.   Guy wi r es ar e not  per mi t t ed.

b.   Use Ri sk Cat egor y I I ,  except  f or  Uni t  Type E whi ch wi l l  be assi gned 
Ri sk Cat egor y I V,  unl ess ot her wi se r equi r ed by UFC 1- 201- 01.

c.   Compl y wi t h UFC 1- 201- 01.

Per manent l y mar k each component  t o ensur e cor r ect  coor di nat i on wi t h each 
envel ope.   Pr ovi de each shi ppi ng cont ai ner  wi t h a packi ng l i s t  t hat  i s  
r eadi l y v i s i bl e upon openi ng t he cont ai ner  and i ndi cat es how many 
cont ai ner s ar e i ncl uded i n t he shi pment .

1. 2. 8. 1   Fl oor  Li ve Loads

Modul e f l oor  f r ami ng syst ems must  be i n accor dance wi t h UFC 3- 301- 01.   The 
mi ni mum uni f or m l i ve l oad wi l l  be 4. 8 kPa100 psf .

1. 2. 8. 2   Roof  Li ve Loads 

Faci l i t y  r oof  f r ami ng syst ems must  be i n accor dance wi t h UFC 3- 301- 01 and 
be abl e t o suppor t  equi pment  and mat er i al s.   The mi ni mum uni f or m l i ve l oad 
f or  s i ngl e l evel  uni t s wi l l  be 0. 96 kPa20 psf .

1. 2. 8. 3   Col l at er al  Loads

I ncl ude an addi t i onal  dead l oad of  0. 50 kPa10 psf  t o r oof  l oads,  ot her  
t han t he wei ght  of  t he f aci l i t y  bui l di ng syst em.   Wal l  f r ami ng must  be 
capabl e of  suppor t i ng an addi t i onal  poi nt  l oad of  11 kg24 l bs at  wal l  f ace 
t o account  f or  shel ves or  equi pment .

1. 2. 8. 4   Wi nd Loads

Faci l i t y  st r uct ur al  el ement s,  i ncl udi ng component s and cl addi ng and mai n 
wi nd f or ce r esi st i ng syst ems,  must  be i n accor dance wi t h UFC 3- 301- 01 
usi ng t he f ol l owi ng mi ni mum cr i t er i a:  Exposur e Cat egor y C,  Basi c Wi nd 
Speed 177 kph110 mph f or  s i ngl e and st acked uni t s.

1. 2. 8. 5   Sei smi c

Si ngl e and st acked RLB f aci l i t i es wi l l  be capabl e of  wi t hst andi ng t he 
ef f ect s of  ear t hquake mot i ons det er mi ned i n accor dance wi t h UFC 3- 301- 01 
usi ng t he f ol l owi ng mi ni mum cr i t er i a:  Ss 0. 57,  S1 0. 27.

1. 2. 8. 6   Load Combi nat i ons

RLB f aci l i t i es must  be abl e t o wi t hst and t he most  cr i t i cal  ef f ect s of  l oad 
f act or s and l oad combi nat i ons as r equi r ed by UFC 3- 301- 01.
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1. 2. 8. 7   Load Appl i cat i on

RLB uni t s must  suppor t  t he wor st - case l oadi ng condi t i ons assumi ng uni t s 
ar e st acked t wo hi gh and connect ed si de- by- si de or  connect ed 
si de- by- si de.   Each uni t  wi l l  be abl e t o suppor t  dead,  l i ve wi nd,  sei smi c,  
and col l at er al  l oads assumi ng t he wor st - case posi t i on.

1. 2. 8. 8   Def l ect i on Li mi t s

RLB uni t s must  be i n accor dance wi t h UFC 3- 301- 01 wi t h r egar d t o 
def l ect i on l i mi t at i ons.   RLB f aci l i t i es must  wi t hst and desi gn l oads wi t h 
def l ect i ons no gr eat er  t han t he f ol l owi ng:

a.   Fl oor  and Roof  Fr ami ng:  ver t i cal  def l ect i on of  1/ 360 of  t he span.

b.   Wal l  Fr ami ng:  hor i zont al  def l ect i on of  1/ 240 of  t he span.

c.   Wal l  Cl addi ng:  hor i zont al  def l ect i on of  1/ 180 of  t he span.

1. 2. 8. 9   Ther mal  Movement s

Pr ovi de cl addi ng syst ems t hat  al l ow f or  t her mal  movement s r esul t i ng f r om 
t he maxi mum change ( r ange)  i n ambi ent  and sur f ace t emper at ur es,  67 degr ees 
C120 degr ees F ambi ent  and 100 degr ees C180 degr ees F mat er i al  sur f aces,  
pr event i ng buckl i ng,  openi ng of  j oi nt s,  over st r essi ng of  component s,  
f ai l ur e of  j oi nt  seal ant s,  f ai l ur e of  connect i ons,  and ot her  det r i ment al  
ef f ect s.   Base engi neer i ng cal cul at i ons on t he sur f ace t emper at ur es of  
mat er i al s due t o bot h sol ar  heat  gai n and ni ght t i me- sky heat  l oss.

1. 2. 8. 10   Wi nd- Upl i f t  Resi st ance

Pr ovi de r oof  c l addi ng assembl i es t hat  compl y wi t h UL 580 f or  Cl ass 60.

1. 2. 8. 11   Foundat i on Desi gn

The f oundat i on wi l l  be desi gned f or  a soi l  bear i ng capaci t y of  72 kPa1, 500 
PSF,  [ _____] .

1. 2. 9   Heat i ng,  Vent i l at i ng,  and Ai r  Condi t i oni ng ( HVAC)

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Base sel ect i on on t he pr oj ect  l ocat i on wi t h 
t he most  ext r eme t emper at ur e.

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

1. 2. 9. 1   HVAC Uni t s

HVAC uni t s ar e t o be abl e t o oper at e i n an ambi ent  t emper at ur e of  [ 50 
degr ees C122 degr ees F] , [ - 6. 67 degr ees C- 20degr ees F] , [ ____]  and have a 
seasonal  ener gy ef f i c i ency r at i o of  16 or  gr eat er .

1. 2. 9. 2   Ser vi ce Label i ng

Label  equi pment  wi t h l abel s made of  sel f - st i cki ng,  non- cor r osi ve met al  
desi gned f or  per manent  i nst al l at i on.  Label s ar e t o be i n accor dance wi t h 
t he t ypi cal  exampl es bel ow:

SERVI CE   LABEL AND TAG DESI GNATI ON
Duct l ess Mi ni  Spl i t    SU- XXX [ ______] ( I ndoor  Por t i on) ;
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CU- XXX [ ______] ( Out door  Por t i on)
Cont r ol  and i nst r ument  ai r    CONTROL AND I NSTR.
Exhaust  Fan Number    EF- XXX [ _____]

1. 2. 9. 3   Pr event i on of  Cor r osi on

Pr ot ect  met al l i c  mat er i al s agai nst  cor r osi on.   Manuf act ur er  i s t o pr ovi de 
r ust - i nhi bi t i ng t r eat ment  f or  component s exposed t o ambi ent  at mospher e and 
st andar d f i ni sh f or  t he equi pment  encl osur es f or  a mi ni mum of  t en year s.   
Do not  use al umi num i n cont act  wi t h ear t h,  and wher e connect ed t o 
di ssi mi l ar  met al .   Pr ot ect  al umi num by appr oved f i t t i ngs,  bar r i er  
mat er i al ,  or  t r eat ment .   Fer r ous par t s such as anchor s,  bol t s,  br aces,  
boxes,  bodi es,  c l amps,  f i t t i ngs,  guar ds,  nut s,  pi ns,  r ods,  shi ms,  
t hi mbl es,  washer s,  and mi scel l aneous par t s not  of  cor r osi on- r esi st ant  
st eel  or  nonf er r ous mat er i al s ar e t o be hot - di p gal vani zed i n accor dance 
wi t h ASTM A123/ A123Mf or  ext er i or  l ocat i ons and cadmi um- pl at ed i n 
conf or mance wi t h ASTM B766 f or  i nt er i or  l ocat i ons.

1. 2. 9. 4   Asbest os Pr ohi bi t i on

Do not  use asbest os and asbest os- cont ai ni ng pr oduct s,  or  ot her  hazar dous 
mat er i al .

1. 2. 9. 5   Ozone Depl et i ng Subst ances Used as Ref r i ger ant s

Mi ni mi ze r el eases of  Ozone Depl et i ng Subst ances ( ODS)  dur i ng r epai r ,  
mai nt enance,  ser vi c i ng or  di sposal  of  appl i ances cont ai ni ng ODS' s by 
compl yi ng wi t h appl i cabl e sect i ons of  40 CFR 82,  Subpar t  F as t hough ever y 
pr oj ect  s i t e wer e l ocat ed i n t he Uni t ed St at es.   The use of  R- 22 
r ef r i ger ant  f or  HVAC syst ems i s expr essl y pr ohi bi t ed.   Per sons conduct i ng 
r epai r ,  mai nt enance,  ser vi c i ng or  di sposal  of  equi pment  cont ai ni ng 
r ef r i ger ant s must  compl y wi t h t he f ol l owi ng:

a.   Do not  knowi ngl y vent  or  ot her wi se r el ease i nt o t he envi r onment ,  Cl ass 
I  or  Cl ass I I  subst ances used as a r ef r i ger ant .

b.   Do not  open appl i ances wi t hout  meet i ng t he r equi r ement s of  40 CFR 82,  
r egar di ng r equi r ed pr act i ces f or  evacuat i on and col l ect i on of  
r ef r i ger ant s,  and 40 CFR 82,  r egar di ng st andar ds of  r ecycl i ng and 
r ecover y equi pment .

c.   Onl y per sons who compl y wi t h 40 CFR 82,  r egar di ng t echni c i an 
cer t i f i cat i on,  can conduct  wor k on appl i ances cont ai ni ng r ef r i ger ant .

1. 2. 10   El ect r i cal  Syst ems

1. 2. 10. 1   Gener al

Except  as not ed ot her wi se,  el ect r i cal  wor k i s t o compl y wi t h 24 CFR 3280,  
Subpar t  I .   Addi t i onal l y,  RLB modul es ar e t o have a [ UL cer t i f i cat e of  
compl i ance]  Cer t i f i cat e of  I nspect i on as descr i bed i n t he UL Whi t e Book 
f or  Pr ef abr i cat ed Bui l di ngs ( QRAR) ,  Commer ci al  and I ndust r i al  
Pr ef abr i cat ed Bui l di ngs and Uni t s ( QRXA)  or  [ CE conf or mi t e 
Eur opeenne] equi val ent .

1. 2. 10. 2   Compl i ance wi t h Codes

[ Opt i on 1:  50Hz syst em.   Rel ocat abl e Bui l di ng Uni t s connect ed t o [ 415/ 240] ,  
[ 400/ 230] ,  or  [ 380/ 220] ,  50 Hz power  syst ems wi l l  compl y wi t h t he 
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el ect r i cal  r equi r ement s of  BS EN 13121- 3,  BS 7671 and i nt er nat i onal l y 
r ecogni zed host  nat i on el ect r i cal  code f or  t he r egi on i nst al l ed.   I n 
addi t i on,  t he 50 Hz power  syst em wi l l  compl y wi t h ar t i c l e 545 and ar t i c l e 
550 of  NFPA 70 as appl i cabl e.   I f  t her e i s a conf l i c t  BS 7671 wi l l  t ake 
pr ecedence over  ot her  codes l i s t ed above.   El ect r i cal  mat er i al  and 
equi pment  i s t o be I EC manuf act ur ed and t ype- t est ed by an i ndependent  
t est i ng l abor at or y.   The i ndependent  t est i ng l abor at or y must  be cer t i f i ed 
by t he Wor l dwi de Syst em f or  Conf or mi t y Test i ng and Cer t i f i cat i on of  
El ect r ot echni cal  Equi pment  and Component s ( I ECEE) .   Cont r act or  i s t o 
suppl y pr oduct - speci f i c  t est i ng cer t i f i cat i on and I ECEE cer t i f i cat i on f or  
I EC manuf act ur ed equi pment .   Af t er  const r uct i on submi t t al s ar e t o be sent  
t o USACE,  pr oduct - speci f i c  cer t i f i cat es wi l l  be ver i f i ed wi t h t he 
i ndependent  t est i ng agency.   Mat er i al  t est ed and mar ked by a Nat i onal l y 
Recogni zed Test i ng Labor at or y ( NRTL) ,  such as Under wr i t er s Labor at or i es 
( UL)  or  Canadi an St andar ds Associ at i on ( CSA)  may be used i n l i eu of  
I EC- manuf act ur ed,  t ype- t est ed mat er i al  as l ong as t he mat er i al / equi pment  
i s r at ed f or  use at  t he syst em vol t age and f r equency. ]

[ Opt i on 2:  60Hz syst em.   Rel ocat abl e Bui l di ng Uni t s connect ed t o [ 120] ,  
[ 120/ 240] ,  [ 208/ 120] ,  or  [ 208/ 480]  60 Hz syst ems wi l l  compl y wi t h NFPA 70.   
El ect r i cal  mat er i al  and equi pment  wi l l  be t est ed and mar ked by a 
Nat i onal l y Recogni zed Test i ng Labor at or y ( NRTL) ,  such as Under wr i t er s 
Labor at or i es ( UL)  or  Canadi an St andar ds Associ at i on ( CSA) .   Af t er  
const r uct i on submi t t al s ar e t o be sent  t o USACE,  pr oduct - speci f i c  
cer t i f i cat es wi l l  be ver i f i ed wi t h t he i ndependent  t est i ng agency. ]

1. 2. 11   Mi ni mum Expect ed Ser vi ce Li f e

The mi ni mum expect ed ser vi ce l i f e f or  RLB uni t s i s 15 year s f r om t he dat e 
of  accept ance by t he Gover nment ,  and subsequent  t o i ni t i al  assembl y,  t he 
er ect ed RLB uni t s wi l l  be abl e t o be di sassembl ed and r e- depl oyed t o ot her  
s i t es a mi ni mum of  3 t i mes wi t hi n t hat  t i me span wi t hout  degr adat i on.   
Ensur e manuf act ur er  suppl i ed document at i on i s suf f i c i ent l y det ai l ed such 
t hat  unt r ai ned per sonnel  wi l l  be abl e t o per f or m assembl y act i v i t i es.   RLB 
component s ( t o i ncl ude f i xt ur es,  equi pment ,  accessor i es,  or  r el at ed 
i t ems. )  ar e t o be new,  f r ee of  def ect s,  and meet  mi ni mum qual i t y st andar ds.

1. 3   SUBMI TTALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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 
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( 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 
and Ai r  For ce 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 and Ai r  
For ce 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"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat 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 he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

St r uct ur al  Desi gner ' s Qual i f i cat i ons;  G[ ,  [ _____] ]

El ect r i cal  Desi gner ' s Qual i f i cat i ons;  G[ ,  [ _____] ]

Mechani cal  Desi gner ' s Qual i f i cat i ons;  G[ ,  [ _____] ]

Fi r e Pr ot ect i on Desi gner ' s Qual i f i cat i ons;  G[ ,  [ _____] ]

Rl b Manuf act ur er  Qual i f i cat i ons;  G[ ,  [ _____] ]

Qual i f i cat i ons Of  I nst al l er ;  G[ ,  [ _____] ]

SD- 02 Shop Dr awi ngs

Det ai l  Dr awi ngs;  G[ ,  [ _____] ]

Er ect i on Pl an;  G[ ,  [ _____] ]

Lumi nai r e Dr awi ngs

St r uct ur al  Shop Dr awi ngs;  G[ ,  [ _____] ]

Panel boar ds;  G[ ,  [ _____] ]

Cabl e Tr ays;  G[ ,  [ _____] ]

Gr oundi ng And Bondi ng;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

UL Cer t i f i cat e Of  Compl i ance

Ce Conf or mi t e Eur opeenne
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Lumi nai r e War r ant y;  G[ ,  [ _____] ]

Cat al og Dat a;  G[ ,  [ _____] ]

Toi l et  Encl osur es;  G[ ,  [ _____] ]

Ai r - Condi t i oni ng Syst ems;  G[ ,  [ _____] ]

Heat i ng And Vent i l at i ng Uni t s;  G[ ,  [ _____] ]

Ci r cui t  Br eaker s;  G[ ,  [ _____] ]

Recept acl es ( Socket - Out l et s) ;  G[ ,  [ _____] ]

Cabl e Tr ay Desi gn;  G[ ,  [ _____] ]

Li ght  Sour ces;  G[ ,  [ _____] ]

Li ght  Sour ce;  G[ ,  [ _____] ]

Led Dr i ver s;  G[ ,  [ _____] ]

Emer gency Dr i ver s;  G[ ,  [ _____] ]

Emer gency Li ght i ng Egr ess Uni t s;  G[ ,  [ _____] ]

Exi t  Si gns;  G[ ,  [ _____] ]

Swi t ches;  G[ ,  [ _____] ]

Wi r e And Cabl e;  G[ ,  [ _____] ]

Sur ge Pr ot ect i on Devi ce ( Spd) ;  G[ ,  [ _____] ]

SD- 04 Sampl es

Roof  Panel s,  304. 8 mm 12 i nches l ong by act ual  panel  wi dt h;  G[ ,  
[ _____] ]

Wal l  Panel s,  304. 8 mm 12 i nches l ong by act ual  panel  wi dt h;  G[ ,  
[ _____] ]

Fast ener s;  G[ ,  [ _____] ]

Manuf act ur er ' s Col or  Char t s and Chi ps,  101. 6 mm by 101. 6 mm 4 by 4 
i nches;  G[ ,  [ _____] ]

Fl oor i ng Syst ems;  G[ ,  [ _____] ]

Ext er i or  Panel  Fi ni sh Mat er i al ;  G[ ,  [ _____] ]

Lumi nai r e Sampl es;  G[ ,  [ _____] ]

SD- 05 Desi gn Dat a

Lat er al  For ce Cal cul at i ons;  G[ ,  [ _____] ]

Phot omet r i c Pl an;  G[ ,  [ _____] ]
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I nt er i or  Fi ni shes Scheme;  G[ ,  [ _____] ]

St r uct ur al  Cal cul at i ons;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Mi l l  Test  Repor t s;  G[ ,  [ _____] ]

Ansi / I es Lm- 79 Test  Repor t ;  G[ ,  [ _____] ]

Ansi / I es Lm- 80 Test  Repor t ;  G[ ,  [ _____] ]

Ansi / I es Tm- 21 Test  Repor t ;  G[ ,  [ _____] ]

Ansi / I es Tm- 30 Test  Repor t ;  G[ ,  [ _____] ]

Emer gency Li ght  Test ;  G[ ,  [ _____] ]

600- Vol t  Wi r i ng Test ;  G[ ,  [ _____] ]

Gr ound- Faul t  Recept acl e Test ;  G[ ,  [ _____] ]

Ar c- Faul t  Recept acl e Test ;  G[ ,  [ _____] ]

Gr oundi ng Syst em Test ;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

Manuf act ur er  Qual i f i cat i ons;  G[ ,  [ _____] ]

SD- 08 Manuf act ur er ' s I nst r uct i ons

Shi ppi ng,  Handl i ng,  and St or age;  G[ ,  [ _____] ]

Er ect i on Pr ocedur es;  G[ ,  [ _____] ]

SD- 10 Oper at i on and Mai nt enance Dat a

Emer gency Li ght i ng And Exi t  Si gn Oper at i ng And Mai nt enance Manual s

El ect r i cal  Syst em;  G[ ,  [ _____] ]

SD- 11 Cl oseout  Submi t t al s

Manuf act ur er ' s War r ant y;  G[ ,  [ _____] ]

I nst al l er ' s War r ant y;  G[ ,  [ _____] ]

1. 4   QUALI TY ASSURANCE

1. 4. 1   Wel di ng

Qual i f y pr ocedur es and per sonnel  f or  wel di ng accor di ng t o AWS A5. 1/ A5. 1M,  
AWS D1. 1/ D1. 1M,  and AWS D1. 3/ D1. 3M or  Eur o code equi val ent .

1. 4. 2   St r uct ur al  St eel

Compl y wi t h AI SC 360,  f or  desi gn r equi r ement s and al l owabl e st r esses.
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1. 4. 3   Fi r e- Resi st ance Rat i ngs

Wher e i ndi cat ed,  pr ovi de mat er i al s i dent i cal  t o t hose of  assembl i es t est ed 
f or  f i r e r esi st ance per  ASTM E119 by a qual i f i ed t est i ng agency.   I dent i f y 
pr oduct s wi t h appr opr i at e mar ki ngs of  appl i cabl e t est i ng agency.   I ndi cat e 
desi gn desi gnat i ons f r om UL Fi r e Resi st ance or  f r om t he l i s t i ngs of  
anot her  qual i f i ed t est i ng agency.   Combust i on Char act er i st i cs must  conf or m 
t o ASTM E136.

1. 4. 4   Sur f ace- Bur ni ng Char act er i st i cs

Pr ovi de mat er i al s havi ng mat er i al  wi t h Cl ass A f i r e r at i ngs.   The 
sur f ace- bur ni ng char act er i st i cs must  be det er mi ned by t est i ng i dent i cal  
pr oduct s accor di ng t o ASTM E84by a qual i f i ed t est i ng agency.   I dent i f y 
pr oduct s wi t h appr opr i at e mar ki ngs of  appl i cabl e t est i ng agency showi ng:

a.   Fl ame- Spr ead I ndex:  25 or  l ess.

b.   Smoke- Devel oped I ndex:  450 or  l ess.

1. 4. 5   Fabr i cat i on

Fabr i cat e and f i ni sh r oof ,  f l oor ,  and wal l  component s and accessor i es at  
t he f act or y,  by manuf act ur er ' s st andar d pr ocedur es and pr ocesses t o 
f ul f i l l  i ndi cat ed per f or mance r equi r ement s.

1. 4. 6   Fi ni shes

Compl y wi t h NAAMM AMP 500 f or  r ecommendat i ons f or  appl y i ng and desi gnat i ng 
f i ni shes.   Appear ance of  f i ni shed wor k wi t h not i ceabl e var i at i ons i n same 
pi ece i s not  accept abl e.   Var i at i ons i n appear ance of  adj oi ni ng component s 
ar e accept abl e i f  t hey ar e wi t hi n t he r ange of  appr oved sampl es and ar e 
assembl ed or  i nst al l ed t o mi ni mi ze cont r ast .

1. 4. 7   Pl umbi ng

1. 4. 7. 1   Regul at or y Requi r ement s f or  Pl umbi ng

Pl umbi ng wor k wi l l  be i n accor dance UFC 1- 201- 01.   Ener gy consumi ng 
pr oduct s and syst ems wi l l  be i n accor dance wi t h [ PL 109- 58] ,  [
ASHRAE 90. 1 -  SI ] ,  or  [ ASHRAE 90. 1 -  I P] .

1. 4. 7. 2   Accessi bi l i t y  of  Equi pment

I nst al l  wor k so t hat  par t s r equi r i ng per i odi c i nspect i on,  oper at i on,  
mai nt enance,  and r epai r  ar e r eadi l y accessi bl e.

1. 4. 8   Mechani cal  Syst ems

Pr ovi de manuf act ur er ' s cer t i f i cat e of  compl i ance,  evi dence of  conf or mance 
t o [ UL cer t i f i cat e of  compl i ance] [  or  ] [ CE conf or mi t e Eur opeenne] .  Al so 
submi t  det ai l  dr awi ngs i n accor dance wi t h Sect i on 23 30 00 HVAC AI R 
DI STRI BUTI ON.

1. 4. 9   El ect r i cal

Pr ovi de manuf act ur er ' s cer t i f i cat e of  compl i ance,  evi dence of  conf or mance 
t o [ UL cer t i f i cat e of  compl i ance] [  or  ] [ CE Conf or mi t e Eur opeenne] ,  det ai l  
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dr awi ngs and cal cul at i ons i n accor dance wi t h UFC 1- 201- 01 APPENDI X A- 3,  
Lumi nai r e Dr awi ngs,  and phot omet r i c pl an i n accor dance wi t h Sect i on 
26 56 00 EXTERI OR LI GHTI NG.

1. 4. 10   I nt er i or  Fi ni shes

I nt er i or  wal l  and cei l i ng f i ni sh mat er i al s wi l l  be c l assi f i ed f or  f i r e 
per f or mance and smoke devel opment  i n accor dance wi t h I CC I BC Sect i on 
803. 1. 1 or  803. 1. 2,  except  as shown i n Sect i ons 803. 2 t hr ough 803. 13.   
Mat er i al s t est ed i n accor dance wi t h Sect i on 803. 1. 2 wi l l  not  be r equi r ed 
t o be t est ed i n accor dance wi t h Sect i on 803. 1. 1.

I nt er i or  wal l  and cei l i ng f i ni sh mat er i al s ar e t o be cl assi f i ed i n 
accor dance wi t h ASTM E84 or  UL 723.  Such i nt er i or  f i ni sh mat er i al s must  be 
cl assi f i ed i n t he f l ame spr ead and smoke- devel oped i ndex.   Cl ass A,  f l ame 
spr ead i ndex 0- 25;  smoke devel oped i ndex 0- 450.

1. 5   WARRANTY

Pr ovi de mat er i al  and wor kmanshi p war r ant i es meet i ng speci f i ed 
r equi r ement s.   Pr ovi de r evi s i on or  amendment  t o st andar d manuf act ur er  
war r ant y as r equi r ed t o compl y wi t h t he speci f i ed r equi r ement s.   Pr ovi de a 
manuf act ur er ' s war r ant y t hat  has no dol l ar  l i mi t ,  cover s f ul l  syst em 
wat er - t i ght ness,  dur abi l i t y  and wor kmanshi p t hat  has a mi ni mum dur at i on of  
[ 15] [ _____]  year s.

1. 5. 1   Manuf act ur er ' s War r ant y

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Consul t  wi t h t he end user  r egar di ng desi r ed 
l engt h of  war r ant y.   The f ol l owi ng i s gener al  
gui dance t o f aci l i t at e t he war r ant y di scussi on and 
deci s i on.   Faci l i t i es cont ai ni ng sensi t i ve equi pment  
or  oper at i ons r equi r e a war r ant y of  not  l ess t han 15 
year s.   Desi gner  may speci f y 1,  5 or  10 year  
manuf act ur er  war r ant y on f aci l i t i es of  mi nor  
i mpor t ance or  wher e t he l engt h of  use i s l ess t han 
15 year s.

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

Fur ni sh t he manuf act ur er ' s no- dol l ar - l i mi t  mat er i al s and assembl y 
wor kmanshi p war r ant y f or  t he f ol l owi ng:

a.   St r uct ur e -  i ncl udi ng st r uct ur al  component s,  f ast ener s,  moi st ur e and 
t her mal  pr ot ect i on,  ext er i or  f i ni shes,  r oof ,  door s,  and wi ndows.

b.   I nt er i or  -  i ncl udi ng f i ni shes,  f l oor i ng,  wal l s,  and cei l i ng.

c.   El ect r i cal  syst em -  i ncl udi ng panel boar ds,  c i r cui t  br eaker s,  l i ght i ng 
f i x t ur es,  wi r i ng,  el ect r i cal  and el ect r oni c devi ces.

d.   Mechani cal -  Heat i ng vent i l at i on and ai r  condi t i oni ng syst em -  
i ncl udi ng component s,  syst ems,  and devi ces.

e.   Pl umbi ng syst ems -  Pr ovi de Lumi nai r e war r ant y i n accor dance wi t h 
Sect i on  26 51 00 I NTERI OR LI GHTI NG,  and Sect i on 26 56 00 EXTERI OR 
LI GHTI NG f or  Panel boar ds,  c i r cui t  br eaker s,  wi r i ng,  el ect r i cal  and 
el ect r oni c devi ces i n accor dance wi t h Sect i on 26 20 00 I NTERI OR 
DI STRI BUTI ON SYSTEM.  
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f .   Communi cat i on Syst ems- i ncl udi ng wi r i ng,  dat a out l et s,  t r ay syst em and 
communi cat i on r acks.

Wr i t e t he war r ant y di r ect l y t o t he Gover nment  t o commence at  t he t i me of  
t he Gover nment ' s accept ance of  t he wor k.   The war r ant y must  st at e t hat :

a.   I f  wi t hi n t he war r ant y per i od l i s t ed mat er i al s,  as i nst al l ed at  t he 
f act or y or  suppl i ed by t he manuf act ur er  f or  f i el d i nst al l at i on becomes 
non- f unct i onal ,  shows evi dence of  moi st ur e i nt r usi on wi t hi n t he 
assembl y,  spl i t s,  t ear s,  cr acks,  del ami nat es,  separ at es at  t he seams,  
shr i nks,  or  shows evi dence of  excessi ve weat her i ng due t o def ect i ve 
mat er i al s or  i nst al l at i on wor kmanshi p,  t he r epai r  or  r epl acement  of  
t he def ect i ve and damaged mat er i al s and cor r ect i on of  def ect i ve 
wor kmanshi p i s t he r esponsi bi l i t y  manuf act ur er .   The manuf act ur er  i s 
r esponsi bl e f or  cost s associ at ed wi t h t he r epai r  or  r epl acement  wor k.

b.   When t he manuf act ur er  or  i t s appr oved r epai r  agent  f ai l s  t o per f or m 
t he r epai r s wi t hi n 72 hour s of  not i f i cat i on or  shi p r epai r  par t s 
wi t hi n 48 hour s,  emer gency t empor ar y r epai r s per f or med by ot her s wi l l  
not  voi d t he war r ant y.

1. 5. 2   I nst al l er ' s War r ant y

The i nst al l er  must  war r ant  f or  a per i od equal  t o t he manuf act ur er  war r ant y 
t hat  t he i nst al l at i on and mi nor  const r uct i on pr ocur ed under  t hi s cont r act  
ar e f r ee f r om def ect s i n i nst al l at i on wor kmanshi p,  t o i ncl ude t he 
st r uct ur es mai nt ai ni ng l evel ,  f i el d i nst al l ed i t ems.   The wor k war r ant ed 
i ncl udes si t e c i v i l  wor k per f or med,  and speci f i cal l y i ncl udes a war r ant y 
t hat  st r uct ur es i nst al l ed wi l l  r emai n l evel  ( al i gned wi t h a hor i zont al  
pl ane and pl umb wi t h t he ver t i cal  pl ane) .   Wr i t e t he war r ant y di r ect l y t o 
t he Gover nment .   The i nst al l er  i s  r esponsi bl e f or  cor r ect i on of  def ect i ve 
wor kmanshi p and r epl acement  of  mat er i al s damaged or  adver sel y af f ect ed by 
i nst al l at i on or  const r uct i on wor kmanshi p.   The i nst al l er  i s  r esponsi bl e 
f or  cost s associ at ed wi t h t he r epai r  or  r epl acement  wor k.

1. 5. 3   Cont i nuance of  War r ant y

Appr ove r epai r  or  r epl acement  wor k t hat  occur s wi t hi n t he war r ant y per i od 
and accompl i sh r epai r s i n a manner  so as t o ensur e or  r est or e,  as 
r equi r ed,  t he appl i cabi l i t y  of  t he Manuf act ur er ' s War r ant y f or  t he 
r emai nder  of  t he war r ant y per i od.   The Cont r act or  i s obl i gat ed t o pass 
t hese war r ant y r equi r ement s t hr ough t o RLB manuf act ur er s and i nst al l er s or  
suppl i er s of  mi nor  const r uct i on ser vi ces under  t hi s Cont r act ,  and i t  
guar ant ees obl i gat i ons t o t he Gover nment  under  subpar agr aph War r ant y.

1. 6   MAI NTENANCE

1. 6. 1   El ect r i cal  Syst em

Submi t  oper at i on and mai nt enance dat a i n accor dance wi t h Sect i on 01 78 23 
OPERATI ON AND MAI NTENANCE DATA and as speci f i ed her ei n.   Submi t  oper at i on 
and mai nt enance manual s f or  el ect r i cal  syst ems t hat  pr ovi de basi c dat a 
r el at i ng t o t he desi gn,  oper at i on,  and mai nt enance of  t he el ect r i cal  
di st r i but i on syst em f or  t he bui l di ng.   I ncl ude t he f ol l owi ng:

a.   Si ngl e l i ne di agr am of  t he " as- bui l t "  bui l di ng el ect r i cal  syst em.
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b.   Schemat i c di agr am of  el ect r i cal  cont r ol  syst em ( ot her  t han HVAC,  
cover ed el sewher e) .

c.   Manuf act ur er s '  oper at i ng and mai nt enance manual s on act i ve el ect r i cal  
equi pment .

PART 2   PRODUCTS

2. 1   STANDARD PRODUCTS

Pr ovi de st andar d pr oduct s ( i . e.  commer ci al  of f  t he shel f  RLB component s 
not  speci al l y manuf act ur ed f or  use i n t hi s cont r act )  such as har dwar e,  
i nt er i or  f i ni shes,  f i x t ur es,  and equi pment  t hat  have been i n sat i sf act or y 
commer ci al  or  i ndust r i al  use.   Damaged pr oduct s wi l l  not  be accept ed.   
Fl oor s,  cei l i ngs,  par t i t i ons,  wal l s and wal l  bases wi l l  have a smoot h,  
har d,  nonabsor bent  sur f ace assembl y.   I nt er i or  f i ni shes wi l l  have a l i ght  
col or ed semi - gl oss f i ni sh.   Pr ovi de manuf act ur er  qual i f i cat i ons,  i nt er i or  
f i ni shes scheme,  and cat al og dat a.

The t ypes of  i nt er i or  f i ni shes sel ect ed can not  i mpact  t he abi l i t y  of  t he 
uni t s t o be di sassembl ed and r el ocat ed.

2. 1. 1   Shower  Assembl i es

Pr ovi de 915 mm36 i nches by 915 mm36 i nches encl osed shower  assembl i es wi t h 
i ndi v i dual  cont r ol  val ves f or  hot  and col d wat er .   Pr ovi de an i nt er nal  
gr avi t y dr ai n syst em wi t h s i ngl e above f l oor  exi t  t hr ough ext er i or  wal l  of  
uni t .   Pr ovi de met hod of  pr oduci ng suf f i c i ent  hot  wat er  f or  al l  shower s t o 
r un si mul t aneousl y f or  10 mi nut es wi t h no decr ease i n wat er  f l ow or  change 
i n t emper at ur e.   Shower  assembl i es ar e t o pr ovi de a means of  obscur i ng t he 
vi ew of  t he occupant  wi t hi n t he shower  and bet ween adj acent  shower s.   
Pl umbi ng i s t o be sur f ace mount ed,  pr ot ect ed,  and accessi bl e.

The i nt er i or  of  t he shower  assembl y uni t  i s  t o r esi st  mol d and mi l dew 
gr owt h,  be easi l y sani t i zed,  wat er pr oof  and have dur abl e sur f ace.   The 
f l oor  i s t o be sl i p r esi st ant ,  r ei nf or ced,  and sl oped t o dr ai n.

2. 1. 2   Lat r i ne Accessor i es

Accessor i es such as [ gr ab bar s] ,  [ paper  di spenser s] ,  [ t oi l et  paper  r ol l  
hol der ] ,  [ soap di shes] ,  [ soi l ed f emi ni ne hygi ene pr oduct s r ecept acl e] ,  
[ ___ _] pr ovi ded on or  wi t hi n wal l s,  ar e t o be i nst al l ed and seal ed t o 
pr ot ect  st r uct ur al  el ement s f r om moi st ur e and mol d.   Accessor i es ar e t o be 
st ai nl ess st eel .

2. 1. 3   Laundr y Dr ai ns

Washi ng machi nes and si nks ar e t o dr ai n i nt o a cont i nuous t r ench dr ai n 
s i zed t o accommodat e l oad,  s l oped t o dr ai n and have one code compl i ant  
exi t  f r om RLB.   Si ze t r ench dr ai n t o accommodat e s i mul t aneous dr ai n of  al l  
washi ng machi nes and si nks.

2. 1. 4   Lavat or y Dr ai ns

Lavat or i es ar e t o be wal l  hung and have a c l ear  wor ki ng space of  not  l ess 
t han 915 mm36 i nches i n f r ont  and compl y wi t h par agr aph SHOWER DRAI NS  and 
have one code compl i ant  exi t  f r om RLB.
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2. 1. 5   Fl oor i ng Syst ems

Fl oor  cavi t i es ar e t o be i nsul at ed wi t h f l ame r et ar dant  i nsul at i on i n 
accor dance wi t h 24 CFR 3280.   Fl oor s,  cei l i ngs,  par t i t i ons,  wal l s and wal l  
bases ar e t o have a smoot h,  har d,  nonabsor bent  sur f ace assembl y and be 
f r ee of  shar p,  poi nt ed,  or  j agged edges.   Fl oor  t hi ckness may be t hi cker  
t o accommodat e shower  dr ai ns and sl oped base.

2. 1. 6   Ext er i or  Wal l s,  Roof ,  and Under si de of  RLB Faci l i t i es

Pr ef i ni shed non- cor r osi ve met al  or  f i ber gl ass sheat hi ng assembl y compl i ant  
wi t h UL Fi r e Resi st ance one hour  f i r e r esi st ant  r at i ng.   Wal l  assembl y be 
a wat er pr oof  and a ver mi n pr oof  assembl y.   Spr ay- f oam i nsul at i on i s 
pr ohi bi t ed.   Roof  assembl y i s t o be i nsul at ed wi t h f l ame r et ar dant  
i nsul at i on i n accor dance wi t h 24 CFR 3280.   Pr ovi de t he r oof  wi t h posi t i ve 
dr ai nage t o t he ext er i or  edge wi t hout  pondi ng.   Two- st or y uni t  assembl i es 
ar e t o be desi gned t o be squar e,  pl umb,  and at t ached t o t he uni t  bel ow.   
Pr ovi de sampl es f or  ext er i or  panel  f i ni sh mat er i al ,  manuf act ur er ' s col or  
char t s and chi ps,  r oof  panel s,  wal l  panel s,  f ast ener s.

2. 1. 7   Door s

2. 1. 7. 1   I nt er i or  Door s

Door s ar e t o be t i ght  evenl y f i t t i ng t o t he j amb,  head,  and t hr eshol d.   
When i n an open posi t i on,  i nt er i or  door s ar e t o r emai n st at i onar y.   Each 
door  i s t o be an i ndust r y st andar d 915 mm36 i nches by 2032 mm80 i nches by 
44 mm1. 75 i nches i nsul at ed pr ef i ni shed hol l ow met al  door  wi t h a mi ni mum 
RSI - 0. 6 ( R3. 5)  r at ed i nsul at i on.

Door  assembl i es ar e t o compl y wi t h NAAMM HMMA 861 and NAAMM HMMA 863 and 
be SDI / DOOR A250. 8 cer t i f i ed.   Pr e- hung door  and f r ame i s t o be r at ed f or  
hi gh use and moder at e i mpact  r esi st ance,  and f r ame i s t o be 14 gauge 
mi ni mum wi t h a consi st ent  f r ame pr of i l e.   Door  assembl i es ar e t o be 
equi pped wi t h t hr ee si l encer s per  l eaf .

2. 1. 7. 2   Ext er i or  Door s

Each door  i s t o be an i ndust r y st andar d 915 mm36 i nches by 2032 mm80 i nches
 by 44 mm1. 75 i nches i nsul at ed pr ef i ni shed hol l ow met al  door  wi t h a 
mi ni mum RSI - 0. 6 ( R3. 5)  r at ed i nsul at i on.   Door  assembl i es ar e t o compl y 
wi t h NAAMM HMMA 861 and NAAMM HMMA 863 and be SDI / DOOR A250. 8 cer t i f i ed or  
equi val ent .   Pr ovi de ext er i or  door  and f r ame assembl y.

Pr e- hung door  and f r ame i s t o be r at ed f or  hi gh use and moder at e I mpact  
r esi st ance,  f r ame i s t o be 14 gauge mi ni mum and have a consi st ent  f r ame 
pr of i l e.   Exi t  door s ar e t o have a t hr eshol d and be f ul l y weat her  st r i pped 
and have a pr ot ect i ve r ai n shi el d at  door  head.

2. 1. 7. 3   Door  Har dwar e

Door  Har dwar e i s t o be appr opr i at e Gr ade 1 har dwar e compl i ant  or  
equi val ent  wi t h 08 71 00 DOOR HARDWARE,  ANSI / BHMA A156. 1,  SDI  and NFPA.  
The har dwar e set  i s t o consi st  of  t he f ol l owi ng:

a.   1 ½ pai r  Hi nges #A5111.

b.   1 each l ockset ,  Gr ade 1,  Lockset s ar e t o be ci pher  combi nat i on l ocks 
or  an appr oved equal  wi t h l ever s and key over r i de at  al l  bui l di ng 
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ent r ances.

c.   Combi nat i on or  appr oved equal .

d.   1 each door  c l oser  #C02061.

e.   1 each t hr eshol d #J32130.

[ 2. 1. 7. 4   Keys and Lockset s

[ Pr ovi de l abel ed mat chi ng keys,  har dwar e schedul es f or  each RLB uni t  t ype,  
a mast er  key syst em,  f i ve ext r a keys,  and f or  each f i ve RLB uni t s,  a 
l ockabl e pr ef i ni shed met al  key cabi net  s i zed t o accommodat e t he ext r a keys 
f or  f i ve RLB uni t s r egar dl ess of  t ype. ]

[ Ext er i or  door  hi nges and l ock set s ar e t o be st ai nl ess st eel  wi t h BHMA 630 
f i ni sh.   I nt er i or  door  hi nges ar e t o be st eel  wi t h BHMA 600 f i ni sh. ] [   
Ext er i or  door  assembl y i s t o compl y wi t h wal l  r at i ng and have compl i ant  
har dwar e and l ockset s i nst al l ed wi t h a 62 mm2. 75 i nch backset . ]

] 2. 1. 7. 5   Wat er  Cl oset  ( Toi l et )  Par t i t i ons

Each wat er  c l oset  i s t o occupy a separ at e compar t ment  wi t h non- cor r osi ve 
pr i vacy par t i t i ons and a l ockabl e door  encl osi ng t he f i xt ur es t o ensur e 
pr i vacy.   Compar t ment s c l ear  i nt er i or  di mensi on i s t o be no l ess t han 915 
mm36 i nches wi de by 1820 mm60 i nches deep.   Door  i s t o have one r obe hook 
and gr avi t y,  st ai nl ess st eel  pi ano 14 gauge,  cam cl ose hi nges.   Pr ovi de 
t oi l et  encl osur es.

Sol i d Phenol i c Cor e Par t i t i ons and door  assembl i es ar e t o have a 
hi gh- pr essur e mat t e sur f ace f i ni sh as an i nt egr al  par t  of  t he cor e 
mat er i al  and have st r uct ur al  i nt egr i t y t o r esi st  def l ect i on,  war pi ng,  
cr acki ng or  spal l i ng.

2. 1. 8   I ce and Wat er  Shi el d

Roof  per i met er  edges and al l  ext er i or  penet r at i ons ( e. g.  door s,  vent s,  
l i ght i ng,  and power  out l et s)  ar e t o be equi pped wi t h i ce and wat er  shi el ds 
and seal ant .

2. 2   STRUCTURAL

2. 2. 1   Fl oor  and Roof  Fr ami ng

The f l oor  and r oof  f r ami ng ar e t o meet  t he r equi r ement s of  UFC 1- 201- 01.   
Fl oor  f r ami ng i s t o be spaced accor di ng t o t he span l i mi t at i ons of  t he 
f l oor  decki ng.   Spl i c i ng of  t he f l oor  f r ami ng i s not  accept abl e.   A 
f r ami ng member  i s t o be pl aced ar ound t he ent i r e per i met er  of  t he RLB 
f aci l i t y  f l oor .   Pr ovi de st r uct ur al  shop dr awi ngs,  mi l l  t est  r epor t s,  and 
st r uct ur al  cal cul at i ons i ncl udi ng l at er al  f or ce cal cul at i ons.

2. 2. 2   Fl oor  Decki ng

The f l oor  decki ng i s t o meet  t he r equi r ement s of  UFC 1- 201- 01.   The 
decki ng i s t o be pl aced per pendi cul ar  t o t he j oi st  span.   Al l  decki ng must  
be i nst al l ed and secur ed so t hat  t he ends t er mi nat e on st r uct ur al  member s 
f or  pr oper  secur i ng.
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2. 2. 3   Ext er i or  Wal l s

The ext er i or  wal l  f r ami ng must  meet  t he r equi r ement s of  UFC 1- 201- 01.

2. 3   HEATI NG,  VENTI LATI ON,  AND AI R CONDI TI ONI NG ( HVAC)

2. 3. 1   Ener gy Ef f i c i ent  Equi pment

Exhaust  f ans and duct l ess mi ni  spl i t s ar e t o compl y wi t h t he ener gy 
ef f i c i ency r equi r ement s i n UFC 1- 201- 01,  l ocal  l aw,  and l ocal  bui l di ng 
codes.

2. 3. 2   HVAC I dent i f i cat i on Pl at es

I n addi t i on t o st andar d manuf act ur er ' s i dent i f i cat i on pl at es,  pr ovi de 
engr aved l ami nat ed phenol i c i dent i f i cat i on pl at es f or  each pi ece of  
mechani cal  equi pment .   I dent i f i cat i on pl at es ar e t o desi gnat e t he f unct i on 
of  t he equi pment .   Let t er s ar e t o be upper  case.

2. 3. 3   I ndoor  Ai r  Qual i t y

Pr ovi de equi pment  and component s t hat  compl y wi t h t he r equi r ement s of  
UFC 1- 201- 01 unl ess mor e st r i ngent  r equi r ement s ar e speci f i ed.

2. 3. 3. 1   Vent i l at i on Ai r

Vent i l at i on ai r  i s  t o be suppl i ed t o each r oom i n accor dance wi t h 
UFC 1- 201- 01 unl ess mor e st r i ngent  r equi r ement s ar e speci f i ed.

2. 3. 3. 2   Lat r i ney Exhaust

Pr ovi de exhaust  i n accor dance wi t h UFC 1- 201- 01 unl ess mor e st r i ngent  
r equi r ement s ar e speci f i ed.   Exhaust  i s t o be cont i nuous or  i nt er l ocked 
wi t h a l i ght  swi t ch.   Use of  a sensi bl e heat  r ecover y uni t  i s  t o be 
i nvest i gat ed t o det er mi ne i f  t hey ar e l i f e cycl e cost  ef f ect i ve when t he 
1. 0 per cent  dr y bul b occur r ence exceeds 32 degr ees C90 degr ees F or  when 
t he 99 per cent  dr y bul b t emper at ur e occur r ence i s l ess t han 10 degr ees C 
50 degr ees F. [   Par agr aph SENSI BLE HEAT RECOVERY UNI T. ]

[ A cr oss- f l ow,  ai r - t o- ai r  ( z- duct )  heat  exchanger  must  r ecover  t he heat  i n 
t he exhaust  and suppl y ai r  st r eams.   Z- duct s must  be const r uct ed ent i r el y 
of  sheet  met al . ]

2. 3. 4   Ai r  Syst ems Equi pment

2. 3. 4. 1   Exhaust  Fans

2. 3. 4. 1. 1   Gener al  Per f or mance,  Component ,  and Ot her  Requi r ement s

Fans must  have cer t i f i ed per f or mance r at i ngs as evi denced by conf or mance 
t o t he r equi r ement s of  AMCA 211,  and must  be l i s t ed i n AMCA CRP,  or  must  
be cur r ent l y el i gi bl e f or  such l i s t i ng.   Fans must  gener al l y be i n 
accor dance wi t h AMCA 99 unl ess super seded by ot her  r equi r ement s st at ed 
el sewher e her ei n.   Det er mi ne per f or mance dat a f or  f ans i n accor dance wi t h 
AMCA 210.   Sel ect  f ans t o mi ni mi ze t he exposur e of  per sonnel  wor ki ng i n or  
occupyi ng t he i mmedi at e i nst al l at i on ar ea.   The t ot al  sound power  l evel  of  
t he f an t est s must  not  exceed 85 dBA when t est ed per  AMCA 300 and r at ed 
per  AMCA 301,  or  i t  must  be pr ovi ded wi t h an appr opr i at e at t enuat i on 
devi ce or  devi ces.   Schedul ed f an per f or mance i s t he per f or mance r equi r ed 
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under  speci f i ed or  i ndi cat ed i nst al l at i on condi t i ons wi t h speci f i ed or  
i ndi cat ed accessor i es.   The net  i nst al l ed ai r  per f or mance of  t he f an,  wi t h 
accessor i es/ appur t enances i n pl ace,  must  be suf f i c i ent  t o meet  t he 
schedul ed per f or mance wi t hi n t he l i mi t s of  t he f an r at i ng cer t i f i cat i on 
t ol er ance.

Af f i x t he manuf act ur er ' s pr oduct  i dent i f i cat i on namepl at e t o each uni t .   
Appl y addi t i onal  r equi r ement s f or  speci f i c  ser vi ce or  gener i c t ype or  
c l ass of  f an.   I f  non- uni f or m ai r  f l ow condi t i ons ar e l i kel y t o be 
encount er ed,  cont act  t he f an manuf act ur er  t o ensur e t hat  t he f an i s r at ed 
f or  t he addi t i onal  f an i nl et  and out l et  ef f ect .   I nst al l  f ans t o mi ni mi ze 
f an syst em ef f ect  i n accor dance wi t h AMCA 201.   Fans must  be l i s t ed i n t he 
Di r ect or y of  Pr oduct s l i censed t o use AMCA seal .

2. 3. 4. 1. 2   Bear i ngs and Lubr i cat i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sl eeve t ype bear i ngs ar e t o be speci f i ed or  
i ndi cat ed on dr awi ngs wher e l ow noi se l evel s as 
out l i ned i n Sect i on 23 35 19. 00 20 I NDUSTRI AL 
VENTI LATI ON AND EXHAUST SECTI ON ar e r equi r ed.

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

Pr eci s i on ant i - f r i c t i on or  s l eeve t ype wi t h pr ovi s i ons f or  sel f - al i gnment  
and f or  r adi al  and t hr ust  l oads i mposed by t he ser vi ce.   Pr ovi de 
wat er - cool ed bear i ngs wher e r equi r ed f or  t he ser vi ce or  r ecommended by t he 
manuf act ur er .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  one of  t he f ol l owi ng:  Cont i nuous 
8- hour  ser vi ce 20, 000,  Cont i nuous 24- hour  ser vi ce 
40, 000,  Cont i nuous 24- hour  ser vi ce 80, 000 ( ext r eme 
r el i abi l i t y) .

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

2. 3. 4. 1. 3   Ant i - f r i c t i on Bear i ngs

Const r uct ed of  st eel  al l oys wi t h a cer t i f i ed L- 10 mi ni mum r at ed l i f e of  
[ 20, 000] [ 40, 000] [ 80, 000]  hour s under  l oad condi t i ons i mposed by t he 
ser vi ce.   Rat ed and sel ect ed i n accor dance wi t h ABMA 9 and ABMA 11.   
Pr ovi de wi t h dust - t i ght  seal s f or  envi r onment  and l ubr i cant  pr essur es 
encount er ed;  cast  f er r ous met al  housi ng,  bol t ed- spl i t  pi l l ow bl ock t ype 
wher e l ocat ed wi t hi n f an casi ngs;  gr ease l ubr i cat ed wi t h pr ovi s i ons t o 
pr event  over heat i ng due t o excess l ubr i cant ;  sur f ace bal l  check t ype 
gr ease suppl y f i t t i ngs.   Pr ovi de manual  or  aut omat i c gr ease pr essur e 
r el i ef  f i t t i ngs v i s i bl e f r om nor mal  mai nt enance l ocat i ons.   I ncl ude 
l ubr i cat i on ext ensi on t ubes wher e r equi r ed t o f aci l i t at e saf e mai nt enance 
dur i ng oper at i on and f i l l  t ubes wi t h l ubr i cant  pr i or  t o equi pment  
oper at i on.   Pr el ubr i cat ed,  seal ed,  ant i - f r i c t i on bear i ngs,  whi ch conf or m 
t o above speci f i ed mat er i al s and L- 10 l i f e r equi r ement s,  may be pr ovi ded 
f or  f ans r equi r i ng l ess t han 0. 37 kW1/ 2 hor sepower .

2. 3. 4. 1. 4   Sl eeve Bear i ngs

Pr emount ed,  sel f - al i gni ng,  cont i nuous oi l  suppl y,  s i ngl e or  doubl e r i ng 
l ubr i cat ed,  i nser t  t ype,  wi t h pr ovi s i ons f or  shaf t  expansi on and such 
t hr ust  as may be i mposed by ser vi ce l oads.   Pr ovi de wat er  cool i ng f or  
shaf t  sur f ace speed exceedi ng 6. 1 m/ s1200 f eet  per  mi nut e.   Pr ovi de each 
sl eeve bear i ng wi t h appr oxi mat el y t han 473 ml 16 ounce capaci t y const ant  
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l evel  oi l er  and oi l  l evel  gage.   I ncl ude on sl eeve bear i ng submi t t al  dat a:  
Bear i ng manuf act ur i ng sour ce,  t ype,  l ubr i cant ,  c l ear ances,  " L/ D"  r at i o,  
ant i f r i c t i on met al ,  bel t  angl e,  shaf t  speed,  shaf t  cr i t i cal  speed,  Br i nel l  
har dness at  j our nal ,  and shaf t  sur f ace f i ni sh at  j our nal  i n mi cr o- i nches.

2. 3. 4. 1. 5   Mot or s and Mot or  St ar t er s

Power  ( kW) Vol t age ( V) Type St ar t er

Up t o 5 1/ 2 208- 230 Acr oss- t he- l i ne magnet i c

5 1/ 2 t o 11 del t a 208- 230 Acr oss- t he- l i ne magnet i c 
par t  wi ndi ng or  wye

11 t o 22 3/ 8 del t a 400- 460 Acr oss- t he- l i ne magnet i c 
par t  wi ndi ng or  wye

Above 11 208- 230 Par t  wi ndi ng or  wye del t a

Above 22 1/ 2 400- 460 Par t  wi ndi ng or  wye del t a

Mot or  ( HP) Vol t age ( V) Type St ar t er

Up t o 7 1/ 2 208- 230 Acr oss- t he- l i ne magnet i c

7 1/ 2 t o 15 del t a 208- 230 Acr oss- t he- l i ne magnet i c 
par t  wi ndi ng or  wye

15 t o 30  del t a 400- 460 Acr oss- t he- l i ne magnet i c 
par t  wi ndi ng or  wye

Above 15 208- 230 Par t  wi ndi ng or  wye del t a

Par t  wi ndi ng or  wye del t a 400- 460 Par t  wi ndi ng or  wye del t a

Conf or m t o NEMA MG 1,  NEMA I CS 1,  and NEMA I CS 2.   Mot or s l ess t han 0. 75 kW
one hp must  meet  NEMA Hi gh Ef f i c i ency r equi r ement s.   Mot or s 0. 75 kWone hp 
and l ar ger  must  meet  NEMA Pr emi um Ef f i c i ency r equi r ement s.   Mot or s ar e not  
t o exceed 1800 r pm,  unl ess ot her wi se i ndi cat ed,  and must  be 
var i abl e- speed,  [ [ open]  [ dr i p pr oof ]  encl osur e]  [ t ot al l y encl osed f an 
cool ed]  [ expl osi on pr oof ]  t ype.   Pr ovi de [ manual ]  
[ magnet i c- acr oss- t he- l i ne]  [ r educed vol t age]  [ par t - wi ndi ng]  [ wye- del t a]  
t ype mot or  st ar t er s wi t h [ gener al - pur pose NEMA 1]  [ weat her  r esi st ant  NEMA 
3R]  [ wat er t i ght  NEMA 4]  [ moi st ur e and dust  t i ght  NEMA 12]  encl osur e i n 
accor dance wi t h NEMA I CS 6.   Pr ovi de si ngl e- phase mot or s wi t h i nher ent  
t her mal  over l oad pr ot ect i on wi t h manual  r eset .   Pr ovi de t hr ee- phase mot or s 
wi t h t her mal  over l oad pr ot ect i on i n t he cont r ol  panel .   Pr ovi de 
per manent l y l ubr i cat ed or  gr ease- l ubr i cat ed bal l  or  r ol l er  bear i ngs;  
auxi l i ar y l ubr i cat i on and r el i ef  f i t t i ngs on out si de of  f an casi ng;  
ar r ange gr ease l i nes t o mi ni mi ze pr essur e on bear i ng seal s.   Mot or  power  
must  not  be l ess t han br ake power  r equi r ed wi t h bl ades set  at  maxi mum 
pi t ch angl e at  t he ai r  del i ver y f r om t he i ndi cat ed amount  down t o 50 
per cent .

2. 3. 4. 1. 6   Guar ds and Scr eens

Const r uct  guar ds and scr eens t o pr ovi de,  as appl i cabl e,  r equi r ed st r engt h 
and cl ear ance wi t h mi ni mal  r educt i on i n f r ee ar ea at  f an i nl et s and 
di schar ges.   Cool i ng access panel s f or  t achomet er  r eadi ngs ease of  
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sect i onal  di sassembl y f or  mai nt enance and i nspect i on f unct i ons wher e guar d 
t ot al  wei ght  exceeds 22. 70 kg50 pounds.   Weat her  pr ot ect i on wher e 
component s ar e weat her  exposed.   I nst al l ed guar ds and scr eens must  not  
negat e noi se cont r ol  and vi br at i on i sol at i on pr ovi s i ons. [   For  bur n 
pr ot ect i on,  i nsul at e sur f aces when ser vi ce t emper at ur es exceed 60 degr ees C
140 degr ees F. ]

2. 3. 4. 1. 7   Fan Dr i ves

Di r ect  or  V- bel t  t ype as appr opr i at e.   V- bel t  dr i ves must  conf or m t o 
RMA I P- 20 and RMA I P- 22.   Dr i ves must  be appl i ed i n accor dance wi t h t he 
manuf act ur er ' s publ i shed r ecommendat i ons,  unl ess speci f i ed ot her wi se.   
Base power  r at i ng of  a V- bel t  dr i ve on maxi mum pi t ch di amet er  of  sheaves.   
Pr ovi de cl assi cal  bel t  sect i on adj ust abl e sheave t ype,  wi t h a mi ni mum 
ser vi ce f act or  of  1. 5 f or  dr i ves wi t h mot or s r at ed up t o and i ncl udi ng 22 
kW30 hp.   Pr ovi de cl assi cal  sect i on or  nar r ow sect i on,  f i xed sheave or  
adj ust abl e sheave t ype wi t h a mi ni mum 1. 5 ser vi ce f act or  f or  dr i ves wi t h 
mot or s r at ed over  22 kW30 hp.   Pr ovi de at  l east  t wo bel t s f or  dr i ves wi t h 
mot or s r at ed one hp and above.

2. 3. 4. 1. 8   Sheaves

St at i cal l y and dynami cal l y bal anced,  machi ned cast  f er r ous met al  or  
machi ned car bon st eel ,  bushi ng t ype,  secur ed by key and keyway.   Pi t ch 
di amet er  or  f i xed sheaves and adj ust abl e sheaves,  when adj ust ed t o 
speci f i ed l i mi t s,  ar e t o be no l ess t han r ecommended by NEMA MG 1.   Sel ect  
adj ust abl e sheaves t hat  pr ovi de t he r equi r ed oper at i ng speed wi t h t he 
sheave set  at  mi dpoi nt  of  i t s  adj ust ment  r ange.   The adj ust ment  r ange f or  
var i ous s i ze and t ype bel t s must  be:  16 per cent ,  mi ni mum f or  Cl assi cal  
sect i on bel t s;  12 per cent ,  mi ni mum f or  Nar r ow sect i on bel t s.   Bel t  
def l ect i on i n adj ust abl e sheave dr i ves must  not  exceed 1 1/ 2 degr ees.   
Pr ovi de compani on sheaves f or  adj ust abl e sheave dr i ves wi t h wi de gr oove 
spaci ng t o mat ch dr i v i ng sheaves,  except  t hat  st andar d f i xed pi t ch spaci ng 
may be used f or  al l  t wo- t hr ough- f our  gr oove dr i ves whose cent er - t o- cent er  
di mensi ons exceed t he f ol l owi ng:  " A"  and " B"  Sect i on 406 mm16 i nches,  " C"  
Sect i on 635 mm25 i nches,  " D"  Sect i on 915 mm36 i nches.   Fur ni sh endl ess,  
st at i c di ssi pat i ng,  oi l - r esi st ant ,  synt het i c c l ot h or  f i l ament  r ei nf or ced 
el ast omer  const r uct i on bel t s.

2. 3. 4. 2   Mi ni - Spl i t - Syst em Ai r  Condi t i oner s [ Heat  Pumps]  ( Not  Exceedi ng 11 
kW40, 000 Bt u/ Hr )

A r emot e condensi ng uni t  i ncl udes bot h t he condensi ng coi l  and t he 
compr essor .   A r emot e condenser  i ncl udes onl y t he condensi ng coi l .   
Ai r - cool ed,  wat er - cool ed,  and evapor at i vel y- cool ed ai r  condi t i oni ng uni t s 
wi t h capaci t i es l ess t han 11 kW mm40, 000 BTU/ hr  ar e t o be r at ed i n 
accor dance wi t h AHRI  210/ 240.   Ai r - cool ed heat  pump uni t s wi t h capaci t i es 
l ess t han 11 kW mm40, 000 BTU/ hr ar e t o be r at ed i n accor dance wi t h 
AHRI  210/ 240.   At  a mi ni mum,  ef f i c i enci es f or  spl i t - syst ems wi l l  be i n 
accor dance wi t h ASHRAE 90. 1 -  SI .

Pr ovi de an ai r - cool ed,  spl i t  syst em whi ch empl oys a r emot e condensi ng 
uni t ,  a separ at e [ f l oor  mount ed]  [ wal l  mount ed]  i ndoor  uni t ,  and 
i nt er connect i ng r ef r i ger ant  pi pi ng.   Pr ovi de t he [ ai r  condi t i oni ng]  [  heat  
pump]  t ype uni t  t hat  meet s appl i cabl e Under wr i t er s Labor at or i es ( UL)  
st andar ds i ncl udi ng UL 1995.   Uni t  must  be r at ed i n accor dance wi t h 
AHRI  210/ 240.   Pr ovi de i ndoor  uni t  wi t h r equi r ed f ans,  ai r  f i l t er s,  and 
gal vani zed st eel  cabi net  const r uct i on.   The r emot e uni t  must  be as 
speci f i ed i n par agr aph CONDENSI NG UNI T.   Pr ovi de doubl e- wi dt h,  doubl e 
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i nl et ,  f or war d cur ved backwar d i ncl i ned,  or  ai r f oi l  bl ade,  cent r i f ugal  
scr ol l  t ype evapor at or  or  suppl y f ans.   Pr ovi de t he manuf act ur er ' s 
st andar d condenser  or  out door  f ans f or  t he uni t  speci f i ed and may be 
ei t her  pr opel l er  or  cent r i f ugal  scr ol l  t ype.   Fan and condenser  mot or s 
must  have t ot al l y encl osed or  expl osi on pr oof  encl osur es.   Desi gn uni t  t o 
oper at e at  out door  ambi ent  t emper at ur es up t o [ 46] [ _____]  degr ees C
[ 115] [ _____]  degr ees F.   Pr ovi de pr oduct  dat a f or  Ai r - condi t i oni ng syst ems 
and Heat i ng and vent i l at i ng uni t s.

[ 2. 3. 4. 3   Ener gy Ef f i c i ency

Ai r  Condi t i oner s must  have[  [ a mi ni mum [ seasonal ] ]  ener gy ef f i c i ency r at i o 
( [ S] EER)  of  [ _____] , ]  [ a mi ni mum Heat i ng Seasonal  Per f or mance Fact or  
( HSPF)  of  [ _____] , ]  [ a mi ni mum I nt egr at ed Par t  Load Val ue ( I PLV)  of  
[ _____] , ]  and [ a mi ni mum COP of  [ _____] ] .

] 2. 3. 4. 4   Ai r - t o- Ref r i ger ant  Coi l

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e t he copper  or  al umi num t ubes and t he 
coat i ng r equi r ement  except  i n coast al  or  cor r osi ve 
envi r onment s.

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

Pr ovi de condensi ng coi l s wi t h [ copper ] [  or  ] [ al umi num]  t ubes of  10 mm0. 125 
i nches mi ni mum di amet er  wi t h [ copper ] [  or  ] [ al umi num]  f i ns t hat  ar e 
mechani cal l y bonded or  sol der ed t o t he t ubes.   Casi ng must  be [ gal vani zed 
st eel ]  [ or ]  [ al umi num] .   Avoi d cont act  of  di ssi mi l ar  met al s.  Test  coi l s i n 
accor dance wi t h ASHRAE 15 & 34 at  t he f act or y and ensur e sui t abi l i t y  f or  
t he wor ki ng pr essur e of  t he i nst al l ed syst em.   Dehydr at e and seal  each 
coi l  t est i ng and pr i or  t o eval uat i on and char gi ng.   Coat  [ condenser ]  
[ evapor at or ]  [ condenser  and evapor at or ]  coi l  wi t h a uni f or ml y appl i ed 
[ epoxy el ect r odeposi t i on]  [ phenol i c]  [ v i nyl ]  [ epoxy el ect r odeposi t i on,  
phenol i c,  or  v i nyl ]  t ype coat i ng t o al l  coi l  sur f ace ar eas wi t hout  
mat er i al  br i dgi ng bet ween f i ns.   Appl y coat i ng at  ei t her  t he coi l  or  
coat i ng manuf act ur er ' s f act or y.   Coat i ng pr ocess must  ensur e compl et e coi l  
encapsul at i on and be capabl e of  wi t hst andi ng a mi ni mum [ 500] [ 1, 000] [ _____]  
hour s exposur e t o t he sal t  spr ay t est  speci f i ed i n ASTM B117 usi ng a 5 
per cent  sodi um chl or i de sol ut i on.

2. 3. 4. 5   Compr essor

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e t hi s par agr aph i f  a r emot e condensi ng 
uni t  i s  speci f i ed.

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

Pr ovi de di r ect  dr i ve [ her met i c r eci pr ocat i ng]  [ var i abl e speed]  [ di gi t al  
scr ol l ]  [ scr ol l ]  t ype compr essor .   Pr ovi de compr essor  wi t h i nt er nal  over  
t emper at ur e and pr essur e pr ot ect or ,  sump heat er ,  oi l  pump,  hi gh pr essur e 
and l ow pr essur e cont r ol s,  and l i qui d l i ne dr yer .

2. 3. 4. 6   Ref r i ger at i on Ci r cui t

Ref r i ger ant - cont ai ni ng component s must  compl y wi t h ASHRAE 15 & 34 and be 
f act or y t est ed,  c l eaned,  dehydr at ed,  char ged,  and seal ed.   Pr ovi de each 
uni t  wi t h a f act or y oper at i ng char ge of  r ef r i ger ant  and oi l  or  a hol di ng 
char ge.   Fi el d char ge uni t  shi pped wi t h a hol di ng char ge.   Pr ovi de 
r ef r i ger ant  char gi ng val ves.   Pr ovi de f i l t er - dr i er  i n l i qui d l i ne. t o 
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pr event  f r eeze- up i n event  of  l oss of  wat er  f l ow dur i ng heat i ng cycl e.

2. 3. 4. 7   Uni t  Cont r ol s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I n r egar ds t o head pr essur e cont r ol ,  i nser t  
t he appr opr i at e mi ni mum or  l owest  expect ed ambi ent  
t emper at ur e.   Del et e head pr essur e cont r ol s i f  
i nappl i cabl e.   Del et e l ow cost  cool i ng i f  
i nappl i cabl e.   I n t hose ar eas wher e t he out door  
seasonal  c l i mat i c condi t i ons per mi t ,  an out door  
t emper at ur e sensi ng uni t  ( dr y bul b)  may be used i n 
an ext er nal  cont r ol  c i r cui t  t o t ake advant age of  
out s i de ai r  t o sat i sf y t he cool i ng l oad.   Under  such 
condi t i ons,  t he cont r ol  c i r cui t  woul d l ock out  t he 
compr essor s and posi t i on t he out door  and r et ur n ai r  
damper s t o al l ow 100 per cent  f r esh ai r  t o be 
ci r cul at ed.   Ent hal py cont r ol s wi l l  not  be used.  
Ensur e t hat  al l  cont r ol s equi pment  meet s t he 
r equi r ement s of  UFC 4- 010- 06 CYBERSECURI TY OF 
FACI LI TY- RELATED CONTROL SYSTEMS.

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

Pr ovi de uni t  i nt er nal l y pr ewi r ed wi t h a [ 24] [ 120] [ _____]  vol t  cont r ol  
c i r cui t  power ed by an i nt er nal  t r ansf or mer .   Pr ovi de t er mi nal  bl ocks f or  
power  wi r i ng and ext er nal  cont r ol  wi r i ng.   I nt er nal l y pr ot ect  uni t  by 
f uses or  a c i r cui t  br eaker  i n accor dance wi t h UL 1995.   Equi p uni t s wi t h 
t hr ee- phase power  wi t h phase moni t or i ng pr ot ect i on t o pr ot ect  agai nst  
pr obl ems caused by phase l oss,  phase i mbal ance and phase r ever sal . [   
Pr ovi de uni t  wi t h mi cr opr ocessor  cont r ol s t o pr ovi de al l  24V cont r ol  
f unct i ons. ] [   Cont r ol  uni t  by a [ t wo st age heat i ng and cool i ng t her most at ]  
[ one st age heat i ng and cool i ng t her most at ]  wi t h [ manual ] [ aut omat i c]  
changeover . ] [   Cont r ol  uni t  by a pr ogr ammabl e el ect r oni c t her most at  wi t h 
heat i ng set back and cool i ng set up wi t h 7- day pr ogr ammi ng capabi l i t y . ]

2. 3. 4. 8   Condensi ng Coi l

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e t he copper  or  al umi num t ubes and t he 
coat i ng r equi r ement  except  i n cor r osi ve envi r onment s.

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

Pr ovi de coi l s wi t h [ nonf er r ous]  [ copper ]  [ or ]  [ al umi num]  t ubes of  10 mm
0. 125 i nches mi ni mum di amet er  wi t h [ copper ]  [ or ]  [ al umi num]  f i ns t hat  ar e 
mechani cal l y bonded or  sol der ed t o t he t ubes. [   Pr ot ect  coi l  i n accor dance 
wi t h par agr aph CORROSI ON PROTECTI ON. ]   Pr ovi de gal vani zed st eel  or  
al umi num casi ng.   Avoi d cont act  of  di ssi mi l ar  met al s.   Test  coi l s i n 
accor dance wi t h ASHRAE 15 & 34 at  t he f act or y and ensur e sui t abi l i t y  f or  
t he wor ki ng pr essur e of  t he i nst al l ed syst em.   Dehydr at e and seal  each 
coi l  af t er  t est i ng and pr i or  t o eval uat i on and char gi ng.   Pr ovi de separ at e 
expansi on devi ces f or  each compr essor  c i r cui t .

2. 3. 4. 8. 1   Remot e Condenser  or  Condensi ng Uni t

Fi t  each r emot e condenser  coi l  f i t t ed wi t h a manual  i sol at i on val ve and an 
access val ve on t he coi l  s i de.   Sat ur at ed r ef r i ger ant  condensi ng 
t emper at ur e must  not  exceed 49 degr ees C120 degr ees F at  40 degr ees C104 
degr ees F ambi ent .   Pr ovi de uni t  wi t h l ow ambi ent  condenser  cont r ol s t o 
ensur e pr oper  oper at i on i n an ambi ent  t emper at ur e of  [ - 6] [ 13] [ _____]  
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degr ees C[ 20] [ 55] [ _____]  degr ees F.   Pr ovi de f an and cabi net  const r uct i on 
as speci f i ed i n par agr aph UNI TARY EQUI PMENT ACCESSORI ES.   Fan and 
condenser  mot or s must  have [ open]  [ dr i p pr oof ]  [ t ot al l y encl osed]  
[ expl osi on pr oof ]  encl osur es. [   Condensi ng uni t  must  have cont r ol s t o 
i ni t i at e a r ef r i ger ant  pump down cycl e at  syst em shut  down on each 
r ef r i ger ant  c i r cui t . ]

2. 3. 4. 8. 2   Ai r - Cool ed Condenser

Pr ovi de uni t  i n accor dance wi t h AHRI  460 and conf or m t o t he r equi r ement s of
UL 1995.   Pr ovi de f act or y f abr i cat ed,  t est ed,  packaged,  and sel f - cont ai ned 
uni t .   Compl et e wi t h casi ng,  [ pr opel l er ]  [ or ]  [ cent r i f ugal ]  t ype f ans,  
heat  r ej ect i on coi l s,  connect i ng pi pi ng and wi r i ng,  and al l  r equi r ed 
accessor i es.

2. 3. 4. 9   Pr i mar y ( Suppl ement al )  Heat

Pr ovi de heat i ng uni t  wi t h i nt er nal  t her mal  i nsul at i on havi ng a f i r e hazar d 
r at i ng not  t o exceed 25 f or  f l ame spr ead and 50 f or  smoke devel oped i n 
accor dance wi t h ASTM E84.

[ 2. 3. 4. 10   El ect r i c Heat i ng

Pr ovi de el ect r i c duct  heat er  i n accor dance wi t h UL 1995 and NFPA 70.   Coi l  
must  be compl et el y assembl ed,  uni t - mount ed,  and i nt egr al  t o t he uni t .   
Pr ovi de coi l  wi t h ni ckel  chr omi um el ement s and a maxi mum densi t y of  258 
Wat t s per  squar e cent i met er 40 wat t s per  squar e i nch.   Pr ovi de coi l  wi t h 
aut omat i c r eset  hi gh l i mi t  cont r ol  oper at i ng t hr ough heat er  backup 
cont act or s.   Pr ovi de coi l  casi ng and suppor t  br acket s of  [ gal vani zed 
st eel ]  [ or ]  [ al umi num] . [   Mount  coi l  t o el i mi nat e noi se f r om expansi on and 
cont r act i on and be compl et el y accessi bl e f or  ser vi ce. ]

[ Const r uct  el ect r i c heat er  of  heavy- dut y ni ckel  chr omi um el ement s.   Achi eve 
st agi ng t hr ough t he uni t  cont r ol  pr ocessor .   Each heat er  must  have 
aut omat i cal l y r eset  hi gh l i mi t  cont r ol .   Heat er s must  be i ndi v i dual l y 
f used f r om t he f act or y and compl y wi t h NFPA 70.   Power  assembl i es must  
pr ovi de si ngl e poi nt  connect i on.   El ect r i c heat  modul es must  be l i s t ed and 
l abel ed by a nat i onal  r ecogni zed t est i ng l abor at or y accept abl e t o 
aut hor i t i es havi ng j ur i sdi ct i on.   El ect r i c heat er  cont r ol s must  conf i r m 
t he suppl y f an i s oper at i ng bef or e el ect r i c el ement s ar e ener gi zed.   
Oper at e el ect r i c heat er  i n [ 2] [ 3]  st ages when out door  ambi ent  i s t oo l ow 
t o mai nt ai n space t her most at  set t i ng wi t h compr essor  oper at i on. ]

] 2. 3. 4. 11   Ai r  Fi l t er s

Pr ovi de f i l t er s of  t he [ sect i onal ]  [ or ]  [ panel ]  [ c l eanabl e]  t ype t hat  ar e 
capabl e of  f i l t er i ng t he ent i r e ai r  suppl y.   Mount  f i l t er ( s)  i nt egr al  
wi t hi n t he uni t  and make accessi bl e [ by hi nged access panel ( s) ] .   [ 25] [ 50]  
mm[ 1] [ 2]  i nches MERV [ 7] [ 8] [ 13] ,  pr ovi de t hr owaway f i l t er  on al l  uni t s 
bel ow 19. 6 kW6 t ons.   Pr ovi de f i l t er  r ack t hat  can be conver t ed t o 50 mm2 
i nchescapabi l i t y .   Fi l t er s must  have an aver age dust  spot  ef f i c i ency of  
[ 25- 35] [ 90- 95]  per cent  and an aver age r esi st ance of  [ 90] [ _____]  per cent  
when t est ed i n accor dance wi t hASHRAE 52. 2.   Pr ovi de UL Cl ass 1 f i l t er s.

2. 3. 4. 12   Fans

Pr ovi de di r ect  dr i ven,  st at i cal l y and dynami cal l y bal anced,  cent r i f ugal  or  
pr opel l er  t ype f ans.   Desi gn t he out door  f an so t hat  condensat e wi l l  
evapor at e wi t hout  dr i p,  spl ash,  or  spr ay on bui l di ng ext er i or .   Pr ovi de 
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i ndoor  f an wi t h a mi ni mum t wo- speed mot or  wi t h bui l t - i n over l oad 
pr ot ect i on.   Fan mot or s must  be t he i nher ent l y pr ot ect ed,  per manent  
spl i t - capaci t or  t ype.

2. 3. 5   Fact or y Pai nt i ng

Fact or y pai nt  new equi pment ,  whi ch ar e not  of  gal vani zed const r uct i on.   
Pai nt  wi t h a cor r osi on r esi st i ng pai nt  f i ni sh accor di ng t o ASTM A123/ A123M 
or  ASTM A924/ A924M.

2. 3. 6   Suppl ement al  Component s and Ser vi ces

The r equi r ement s f or  r ef r i ger ant  pi pi ng ar e per  manuf act ur er  wr i t t en 
speci f i cat i ons.

2. 3. 7   Condensat e Dr ai n Li nes

Pr ovi de and i nst al l  condensat e dr ai nage f or  each i t em of  equi pment  t hat  
gener at es condensat e and r out e t o near est  dr ai n or  ext er i or  of  t he 
f aci l i t y .   I f  r out ed t o t he ext er i or ,  condensat e wi l l  dr ai n wi t hi n t han 
200 mm8 i nches f r om t he gr ound on t o a st andar d concr et e spl ash bl ock.

2. 4   PLUMBI NG

2. 4. 1   Mat er i al s

Accept abl e mat er i al s i ncl ude PEX,  PVC,  and CPVC.

2. 4. 1. 1   Pi pe Joi nt  Mat er i al s

Joi nt s and gasket  mat er i al s ar e t o conf or m t o t he f ol l owi ng:

a.   Sol vent  Cement  f or  Tr ansi t i on Joi nt s bet ween ABS and PVC Non- pr essur e 
Pi pi ng Component s:   ASTM D3138.

b.   Pl ast i c Sol vent  Cement  f or  PVC Pl ast i c Pi pe:   ASTM D2564 and ASTM D2855.

c.   Pl ast i c Sol vent  Cement  f or  CPVC Pl ast i c Pi pe:   ASTM F493.

d.   PEX use compat i bl e PEX connect or s.

2. 4. 1. 2   Mi scel l aneous Mat er i al s

Mi scel l aneous mat er i al s ar e t o conf or m t o t he f ol l owi ng:

a.   Pl umbi ng Fi xt ur e Set t i ng Compound:   A pr ef or med f l exi bl e r i ng seal  
mol ded f r om hydr ocar bon wax mat er i al .   The seal  mat er i al  i s  t o be 
nonvol at i l e non- asphal t i c  and cont ai n ger mi ci de and pr ovi de 
wat er t i ght ,  gast i ght ,  odor  pr oof  and ver mi n pr oof  pr oper t i es.

b.   Ther momet er s:   ASTM E1.   Mer cur y i s not  t o be used i n t her momet er s.

2. 4. 1. 3   Pi pe I nsul at i on Mat er i al

I nsul at i on f or  pi pes ar e t o be f l exi bl e el ast omer i c cel l ul ar  i nsul at i on 
t hat  meet s ASTM C534/ C534M.   I nsul at i on t hi ckness must  be at  l east  25 mm1 
i nch f or  i nt er i or  pi pes and 50 mm2 i nch f or  ext er i or  pi pes.   Vi nyl  
c l addi ng i s t o be i nst al l ed i n ar eas of  hi gh abuse.   Sani t ar y and vent  
pi pes ar e not  t o be i nsul at ed.
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Al l  exposed pi pes and dr ai ns ar e t o be pr ot ect ed f r om f r eezi ng.  Heat  
t r aci ng i s t o be pr ovi ded as r equi r ed.   Pr ovi de a pr ot ect i ve ski r t  ar ound 
t he per i met er  wi t h appr opr i at el y s i zed,  l ockabl e and hi nged access panel s 
f or  mai nt enance.

2. 4. 2   Pi pe Hanger s,  I nser t s,  and Suppor t s

Pi pe hanger s,  i nser t s,  and suppor t s ar e t o conf or m t o MSS SP- 582. 4. 3   
Val ves

Val ves ar e t o be pr ovi ded on suppl i es t o equi pment  and f i xt ur es.  Val ves 
ar e t o be accept abl e f or ,  and compat i bl e wi t h t he pi pi ng mat er i al .   
Pr essur e r at i ngs ar e t o be based upon t he appl i cat i on.   Gr ooved end val ves 
may be pr ovi ded i f  t he manuf act ur er  cer t i f i es t hat  t he val ves meet  t he 
per f or mance r equi r ement s of  appl i cabl e MSS st andar d.   Val ves ar e t o 
conf or m t o t he f ol l owi ng st andar ds:

Descr i pt i on St andar d

Bal l  Val ves Thr eaded,  Socket - Wel di ng,  
Sol der  Joi nt ,  Gr ooved and Fl ar ed Ends

MSS   SP- 110

Br onze Gat e,  Gl obe,  Angl e,  and Check Val ves MSS   SP- 80

Backwat er  Val ves ASME A112. 14. 1

Vacuum Rel i ef  Val ves ANSI  Z21. 22/ CSA 4. 4

Wat er  Pr essur e Reduci ng Val ves ASSE 1003

Wat er  Heat er  Dr ai n Val ves ASME BPVC SEC I V,  Par t  HLW- 810:
Requi r ement s f or  Pot abl e- Wat er  Heat er s 
Bot t om Dr ai n Val ve

Temper at ur e and Pr essur e Rel i ef  Val ves f or  
Hot  Wat er  Suppl y Syst ems

ANSI  Z21. 22/ CSA 4. 4

2. 4. 4   Fi xt ur es

2. 4. 4. 1   Fl ush Tank Wat er  Cl oset s ( Toi l et s)

ASME A112. 19. 2/ CSA B45. 1,  whi t e v i t r eous chi na,  s i phon j et ,  el ongat ed 
bowl ,  c l osed f r ont ,  pr essur e assi st ed,  f l oor - mount ed,  comf or t  hei ght  and 
wal l  out l et .   Pr ovi de wax bowl  r i ng i ncl udi ng pl ast i c s l eeve.  Wat er  
conser vat i on r equi r ement s,  such as gal l ons per  f l ush,  ar e t o meet  al l  
appl i cabl e r equi r ement s cont ai ned i n t he I CC I PC.   Pr ovi de whi t e sol i d 
pl ast i c c l osed- f r ont  seat  wi t h cover .

2. 4. 4. 2   Wal l  Hung Lavat or i es

Meet  ASME A112. 19. 2/ CSA B45. 1,  mat er i al  i s  t o be whi t e v i t r eous chi na,  
st r ai ght  back t ype,  mi ni mum di mensi ons of  483 mm19 i nches wi de by 432 mm17 
i nches f r ont  t o r ear .   Wat er  conser vat i on r equi r ement s,  such as gal l ons 
per  f l ush,  ar e t o meet  al l  appl i cabl e r equi r ement s cont ai ned i n I CC I PC.   
Pr ovi de ASME A112. 6. 1M conceal ed chai r  car r i er s wi t h ver t i cal  st eel  pi pe 
suppor t s and conceal ed ar ms f or  t he l avat or y.   Mount  l avat or i es wi t h t he 
f r ont  r i m 864 mm34 i nches above f l oor  and wi t h 737 mm29 i nches mi ni mum 
cl ear ance f r om bot t om of  t he f r ont  r i m t o f l oor .
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2. 4. 4. 3   Ser vi ce Si nks

Meet  ASME A112. 19. 2/ CSA B45. 1,  [ whi t e]  [ _____]  v i t r eous chi na [
ASME A112. 19. 3/ CSA B45. 4]  302 st ai nl ess st eel  wi t h i nt egr al  back and wal l  
hanger  suppor t s,  mi ni mum di mensi ons of  t han 559 mm22 i nches wi de by 508 mm
20 i nches f r ont  t o r ear ,  wi t h t wo suppl y openi ngs i n t han 254 mm10 i nches 
hi gh back.   Pr ovi de f l oor  suppor t ed wal l  out l et  P- t r ap and st ai nl ess st eel  
r i m guar ds as r ecommended by ser vi ce s i nk manuf act ur er .   Pr ovi de back 
mount ed washer l ess ser vi ce s i nk f aucet s wi t h vacuum br eaker  and 19 mm0. 75 
i nches ext er nal  hose t hr eads.

2. 4. 4. 4   Shower  St al l s

CSA B45. 5- 17/ I APMO Z124 f our  pi ece [ whi t e] [ _____]  sol i d acr yl i c,  pr essur e 
mol ded f i ber gl ass r ei nf or ced pl ast i c shower  st al l s.   Shower  st al l s 
assembl i es ar e t o be scr at ch r esi st ant ,  wat er pr oof ,  and have r ei nf or ced 
wal l  panel s and base. [   Pr ovi de f l ow r est r i ct or  i n hand shower  t o f l ow 6. 6 
L/ mi n1. 75 gpm. ] [   Pr ovi de f i l t er s f or  chl or i ne i n suppl y pi pi ng t o 
shower heads. ]   Pr ovi de f ul l  hei ght  separ at i on wal l  bet ween shower  st al l s 
and r ecessed t ype shower  st al l s 915 mm36 i nches wi de,  915 mm36 i nches 
f r ont  t o r ear ,  1829 mm76 i nches hi gh,  and 125 mm5 i nches cur b wi t h shower  
st al l  bot t om or  f eet  f i r ml y suppor t ed by a smoot h l evel  f l oor .   Pr ovi de 
PVC shower  f l oor  dr ai ns and st ai nl ess st eel  st r ai ner s.   Shower  st al l s ar e 
t o meet  per f or mance r equi r ement s of  CSA B45. 5- 17/ I APMO Z124.

I nst al l  shower  st al l  i n accor dance wi t h t he manuf act ur er ' s wr i t t en 
i nst r uct i ons.   Fi ni sh i nst al l at i on by cover i ng shower  st al l  at t achment  
f l anges wi t h mi l dew r esi st ant  sur f aces i n accor dance wi t h shower  st al l  
manuf act ur er ' s r ecommendat i on.   Pr ovi de smoot h 100 per cent  s i l i cone r ubber  
[ whi t e] [ _____]  mol d and mi l dew r esi st ant  caul k bet ween t he t op,  s i des,  and 
bot t om of  shower  st al l s and bat hr oom wal l s and f l oor s.

2. 4. 5   Backf l ow Pr event er s

Compl y wi t h ASSE 1012 or  ASSE 1013.   Reduced pr essur e pr i nci pal  
assembl i es,  doubl e check val ve assembl i es,  at mospher i c ( non- pr essur e)  t ype 
vacuum br eaker s,  and pr essur e t ype vacuum br eaker s ar e t o meet  al l  
appl i cabl e r equi r ement s of  I CC I PC.

2. 4. 6   Dr ai ns

2. 4. 6. 1   Shower  Dr ai ns

Pr ovi de gal vani zed body,  i nt egr al  seepage pan,  and adj ust abl e per f or at ed 
or  s l ot t ed chr omi um- pl at ed br onze,  ni ckel - br onze,  or  ni ckel - br ass 
st r ai ner ,  consi st i ng of  gr at e and t hr eaded col l ar .   Dr ai ns ar e t o be of  
doubl e dr ai nage pat t er n f or  embeddi ng i n t he f l oor  const r uct i on.   The 
seepage pan i s t o have weep hol es or  channel s f or  dr ai nage t o t he 
dr ai npi pe.   The st r ai ner  i s t o be adj ust abl e t o f l oor  t hi ckness.   A 
c l ampi ng devi ce f or  at t achi ng f l ashi ng or  wat er pr oof i ng membr ane t o t he 
seepage pan wi t hout  damagi ng t he f l ashi ng or  wat er pr oof i ng membr ane i s t o 
be pr ovi ded when r equi r ed.   Dr ai ns ar e t o be pr ovi ded wi t h t hr eaded 
connect i on.   Bet ween t he dr ai n out l et  and wast e pi pe,  a neopr ene r ubber  
gasket  t hat  meet s ASTM C564 may be i nst al l ed,  pr ovi ded t hat  t he dr ai n i s 
speci f i cal l y desi gned f or  t he r ubber  gasket  compr essi on t ype j oi nt .   
Shower  dr ai ns ar e t o conf or m t o ASME A112. 6. 3 and dr ai n t hr ough t he 
ext er i or  wal l .   Pr ovi de mechani cal  t r ap guar d seal s.
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2. 4. 6. 2   Tr ench Dr ai ns

Pr ovi de t r ench dr ai n s i zed t o accommodat e l oad,  s l oped t o dr ai n and have 
one code compl i ant  exi t  f r om RLB.

2. 4. 7   Tr aps

Unl ess ot her wi se speci f i ed,  t r aps ar e t o be [ pl ast i c per  ASTM F409]  [ or ]  
[ copper - al l oy adj ust abl e t ube t ype wi t h s l i p j oi nt  i nl et  and swi vel ] .   
Tr aps ar e t o be wi t hout  a c l ean- out . [   Pr ovi de t r aps wi t h r emovabl e access 
panel s f or  easy c l ean- out  at  s i nks and l avat or i es. ]   Tubes ar e t o be 
copper  al l oy wi t h wal l s not  l ess t han 0. 813 mm0. 032 i nches t hi ck wi t hi n 
commer ci al  t ol er ances,  except  on t he out si de of  bends wher e t he t hi ckness 
may be r educed sl i ght l y i n manuf act ur e by usual  commer ci al  met hods.   
I nl et s ar e t o have r ubber  washer  and copper  al l oy nut s f or  s l i p j oi nt s 
above t he di schar ge l evel .   Swi vel  j oi nt s ar e t o be bel ow t he di schar ge 
l evel  and ar e t o be of  met al - t o- met al  or  met al - t o- pl ast i c t ype as r equi r ed 
f or  t he appl i cat i on.   Nut s ar e t o have f l at s f or  wr ench gr i p.   Out l et s ar e 
t o have i nt er nal  pi pe t hr ead,  except  t hat  when r equi r ed f or  t he 
appl i cat i on,  t he out l et s ar e t o have socket s f or  sol der - j oi nt  
connect i ons.   The dept h of  t he wat er  seal  i s  t o be not  l ess t han 50 mm2 
i nches.   The i nt er i or  di amet er  i s t o be no mor e t han 3. 2 mm0. 125 i nches 
over  or  under  t he nomi nal  s i ze,  and i nt er i or  sur f aces ar e t o be r easonabl y 
smoot h t hr oughout .  A copper  al l oy " P"  t r ap assembl y consi st i ng of  an 
adj ust abl e " P"  t r ap and t hr eaded t r ap wal l  ni ppl e wi t h cast  br ass wal l  
f l ange i s t o be pr ovi ded f or  l avat or i es.   The assembl y i s t o be a st andar d 
manuf act ur ed uni t  and may have a r ubber - gasket ed swi vel  j oi nt .  

2. 4. 8   Wat er  Heat er s

Pr ovi de hot  wat er  t o each wet  RLB uni t .   Wat er  heat er  t ypes and capaci t i es 
ar e t o be an el ect r i c dual  el ement  qui ck r ecover y wat er  heat er  desi gned 
and si zed accor di ng t o  ASHRAE 90. 1 -  I P and ASHRAE 90. 1 -  SI .   The wat er  
heat er  wi l l  be compl et e wi t h a pr essur e r el i ef  val ve,  dr ai n pan,  and a 
met al  t ank dr ai n val ve.   Each wat er  heat er  i s t o have r epl aceabl e anodes.   
The wat er  dr i p col l ect i on pan,  r el i ef  val ve and dr ai n pan i s t o be 
separ at el y pi ped t o t he ext er i or .   Each pr i mar y wat er  heat er  i s t o have 
cont r ol s wi t h an adj ust abl e r ange t hat  i ncl udes 32 degr ees C90 degr ees F 
t o 71 degr ees C160 degr ees F.

El ect r i c Type.   El ect r i c t ype wat er  heat er s ar e t o conf or m t o UL 174 wi t h 
dual  heat i ng el ement s.   Each el ement  i s t o be 4. 5 KW.   The el ement s ar e t o 
be wi r ed so t hat  bot h el ement s can oper at e s i mul t aneousl y.

2. 4. 9   Expansi on Tanks

A f act or y pr e- char ged expansi on t ank i s t o be i nst al l ed on t he col d wat er  
suppl y t o each wat er  heat er .   Expansi on t anks ar e t o be speci f i cal l y 
desi gned f or  use on pot abl e wat er  syst ems and ar e t o be r at ed f or  93 
degr ees C200 degr ees F wat er  t emper at ur e and 1000kPa150 psi  wor ki ng 
pr essur e.

2. 4. 10   Pi pe Sl eeves

Pr ovi de wher e pi pi ng passes ent i r el y t hr ough wal l s,  cei l i ngs,  r oof s,  and 
f l oor s.

Sl eeves Not  i n Masonr y and Concr et e.   Pr ovi de 26 gage gal vani zed st eel  
sheet  or  PVC pl ast i c pi pe sl eeves.   Fi l l  r emai ni ng voi ds wi t h seal ant .
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2. 4. 11   Pi pe Hanger s ( Suppor t s)

Pr ovi de MSS SP- 58 Type 1 wi t h adj ust abl e t ype st eel  suppor t  r ods.   Pr ovi de 
Type 40 i nsul at i on pr ot ect i on shi el d f or  i nsul at ed pi pi ng.

2. 4. 12   Heat  Tape

Each wet  uni t  wi l l  be pr ovi ded wi t h a heat  t ape r ecept acl e l ocat ed on t he 
uni t  and wi t hi n appr oxi mat el y 600 mm24 i nches of  t he wat er  pi pe i nl et .   
Recept acl es ar e t o be easi l y accessi bl e and wi t hi n 0. 3 m1 f oot  f r om t he 
edge of  t he f aci l i t y .   The heat  t ape r ecept acl e i s t o be a s i ngl e out l et  
wi t h a weat her pr oof  case.   The ext er i or  r ecept acl e f or  t he heat  t ape i s t o 
not  be pr ot ect ed by a gr ound f aul t  c i r cui t  i nt er r upt er .

2. 5   FI RE PROTECTI ON AND LI FE SAFETY

Fi r e Pr ot ect i on and Li f e Saf et y i s t o be i n accor dance wi t h UFC 1- 201- 01.   
Smoke al ar ms must  be pr ovi ded and oper at e i n accor dance wi t h UFC 1- 201- 01.   
I nst al l  smoke det ect or s i n accor dance wi t h NFPA 72 and car bon monoxi de 
det ect or s i n accor dance wi t h NFPA 72.   A manual  al ar m syst em must  be 
pr ovi ded when r equi r ed by UFC 1- 201- 01.

2. 6   ELECTRI CAL

2. 6. 1   Mat er i al s

a.   Mat er i al  and equi pment  i nst al l ed under  t hi s cont r act  i s  t o be f or  t he 
appr opr i at e appl i cat i on and i nst al l ed i n accor dance wi t h manuf act ur er s 
r ecommendat i ons.

b.   Equi pment  encl osur e t ypes ar e t o be i n compl i ance wi t h t he Nat i onal  
El ect r i cal  Manuf act ur er ' s Associ at i on ( NEMA)  or  t he I nt er nat i onal  
El ect r o- Techni cal  Commi t t ee ( I EC)  st andar ds.

c.   Maj or  component s of  equi pment  ar e t o have t he manuf act ur er ' s name,  
addr ess,  t ype or  st y l e,  vol t age and cur r ent  r at i ng,  and cat al og number  
on a non- cor r osi ve and non- heat  sensi t i ve pl at e,  at t ached t o t he 
equi pment .   Al l  equi pment  del i ver ed and pl aced i n st or age,  pr i or  t o 
i nst al l at i on,  i s  t o be pr ot ect ed f r om t he weat her ,  humi di t y and 
t emper at ur e var i at i on,  di r t  and dust ,  and ot her  cont ami nant s.   Al l  
equi pment  i s t o be i n new condi t i on,  undamaged and unused

d.   Al l  mat er i al  and equi pment  i s t o be a st andar d pr oduct  of  a 
manuf act ur er  r egul ar l y engaged i n t he manuf act ur e of  t he pr oduct  and 
i s t o essent i al l y  dupl i cat e i t ems t hat  have been i n sat i sf act or y use 
f or  at  l east  t wo year s pr i or  t o bi d openi ng.

2. 6. 2   Panel boar ds

a.   [ UL 67] [  or  ] [ I EC 60947- 4- 1- manuf act ur ed,  and t ype- t est ed assembl y 
( TTA) ] .

b.   Al l  panel boar ds ar e t o be ci r cui t  br eaker  ' bol t - on'  t ype panel s.

c.   Encl osur es f or  ext er i or  and i nt er i or  appl i cat i ons ar e t o be NEMA Type 
3 ( I EC Cl assi f i cat i on I P54)  and NEMA Type 1 ( I EC Cl assi f i cat i on I P10)  
r espect i vel y.
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d.   Ci r cui t  br eaker s ar e t o be connect ed t o copper  bus bar s wi t hi n t he 
panel boar ds.   Dai sy chai n ( br eaker - t o- br eaker )  connect i on( s)  made wi t h 
conduct or  or  i nt er connect i ng busbar  ar e not  accept abl e.   A 3- pol e 
c i r cui t  br eaker  i s t o be a s i ngl e uni t  and not  made up of  3 s i ngl e 
pol e c i r cui t  br eaker s connect ed wi t h a wi r e[  or  br i dge t o make a 
3- pol e br eaker ] .

e.   For  l ar ge panel s ( 225 Amper e and above)  pr ovi de an ammet er ,  vol t met er  
and ki l owat t - hour  met er  t o moni t or  ener gy usage.   Sel ect or  swi t ches 
ar e t o be pr ovi ded f or  each met er  t o r ead al l  3 phases.

f .   Al l  panel boar ds ar e t o be sur f ace mount ed.   Al l  panel s ar e t o be 
pr ovi ded wi t h a mi ni mum of  25% spar e capaci t y f or  f ut ur e l oad gr owt h.

g.   Bui l di ngs wi t h br anch ci r cui t  br eaker s l ar ger  t han 32A,  3 pol e ar e t o 
have at  l east  one di st r i but i on panel  f or  t he l ar ger  br eaker s.

2. 6. 3   Ci r cui t  br eaker s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pr ovi de host  nat i on speci f i ed socket s i f  
known and i f  ot her  t han one of  t hese t ypes.

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

a.   [ UL 67] [  or  ] [ I EC 62053- 22- manuf act ur ed] .

b.   Ci r cui t  br eaker s ar e t o be r at ed no l ess t han 16- amper es.

c.   Al l  br eaker s f eedi ng wet  ar eas ar e t o be Resi dual  Cur r ent  Br eaker s 
wi t h Over l oad ( RCBO)  or  Gr ound Faul t  Ci r cui t  I nt er r upt er  ( GFCI ) .

2. 6. 4   Recept acl es ( Socket - out l et s)

[ For  60 Hz syst ems,  r ecept acl es ar e t o be heavy dut y t ype,  NEMA Type 5- 20R 
i n accor dance wi t h NEMA WD 6. ]  or  [ For  50 Hz syst ems,  socket - out l et s ar e 
t o be heavy dut y t ype,  13A i n accor dance wi t h BS 1363- 2 or  16A,  Type CEE 
7/ 3 ( " schuko"  t ype F)  i n accor dance wi t h I EC 60884- 1] .

2. 6. 5   Weat her pr oof  Recept acl es

Pr ovi de i n cast  met al  box wi t h gasket ed,  weat her pr oof ,  cast - met al  cover
pl at e and gasket ed cap over  each r ecept acl e openi ng.  Pr ovi de caps wi t h a
spr i ng- hi nged f l ap.   Recept acl e must  be l i s t ed f or  I P 66 use i n " wet
l ocat i ons wi t h pl ug i n use. "

2. 6. 6   Gr ound- Faul t  or  Resi dual - Cur r ent  Devi ce ( RCD)  Recept acl es

BS 1363- 1,  dupl ex t ype f or  mount i ng i n st andar d out l et  box.   Devi ce must  be
capabl e of  det ect i ng cur r ent  l eak of  10 mi l l i amper es per  r equi r ement s of
BS 1363- 1 f or  RCD devi ces.   Pr ovi de scr ew- t ype,  s i de- wi r ed wi r i ng t er mi nal s
or  pr e- wi r ed ( pi gt ai l )  l eads.

2. 6. 7   Ar c- Faul t  Recept acl es

UL 1699,  dupl ex t ype f or  mount i ng i n st andar d out l et  box.   Pr ovi de devi ce 
capabl e of  det ect i ng ser i es ar ci ng cur r ent  when t he cur r ent  t o gr ound i s 5 
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amper es or  hi gher ,  and t r i ppi ng per  r equi r ement s of  UL 1699.

2. 6. 8   Cabl e Tr ays

Pr ovi de cabl e t r ay pr oduct  and cabl e t r ay desi gn i n accor dance wi t h 
Sect i on 26 20 00I NTERI OR DI STRI BUTI ON SYSTEM.

2. 6. 9   Lumi nai r es

Al l  l i ght  f i x t ur es,  i nt er i or  and ext er i or ,  ar e t o be LED ( l i ght  emi t t i ng 
di ode)  t ype.   Al l  l umi nai r es of  t he same t ype must  be pr ovi ded by t he same 
manuf act ur er .   Lumi nai r es must  be speci f i cal l y desi gned f or  use wi t h t he 
dr i ver  and l i ght  sour ces pr ovi ded.   Al l  l i ght s ar e t o compl y wi t h Sect i on 
26 51 00 I NTERI OR LI GHTI NG and Sect i on 26 56 00 EXTERI OR LI GHTI NG.   Desi gn 
l evel s ar e t o be i n accor dance wi t h I ES Li ght i ng Li br ar y at  a mi ni mum.

Li vi ng r oom/ Quar t er s 35 FC  350 LUX

Toi l et s,  Shower s,  Lat r i nes,  washr ooms 20 FC  200 LUX

Mechani cal / El ect r i cal  r ooms 30 FC  300 LUX

Cor r i dor s and St ai r ways 20 FC 200 LUX

Of f i ces ( pr i vat e) 20 FC   200 LUX

Of f i ce ar eas ( open) 30 FC 300 LUX

Ki t chens ( commer ci al ) 70 FC   700 LUX

Di ni ng Ar eas 20 FC   200 LUX

Conf er ence 30 FC   300 LUX

Vi deo Conf er ence 50 FC  500 LUX

Pat i ent  Rooms ( gener al ) Per  UFC 4- 510- 01

Pat i ent  Rooms ( cr i t i cal ) Per  UFC 4- 510- 01

Egr ess pat h ( i ncl .  ext er i or ) 1 FC   10. 8 Lux

2. 6. 9. 1   Lumi nai r e Sampl es

Submi t  one sampl e of  each l umi nai r e t ype ,  compl et e wi t h l i ght  sour ce, LED 
dr i ver s r at ed f or  Mul t i  120- 400 Vol t  oper at i on,  and 2 met er s 6 f eet  
pi gt ai l  wi t h 3- pr ong Edi son pl ug.   Sampl e wi l l  be r et ur ned t o t he 
Cont r act or  f or  i nst al l at i on i n t he pr oj ect  wor k.   I n addi t i on,  pr ovi de 
t est  r epor t s f or  ANSI / I ES LM- 79 t est  r epor t ,  ANSI / I ES LM- 80 t est  r epor t ,  
ANSI / I ES TM- 21 t est  r epor t ,  ANSI / I ES TM- 30 t est  r epor t  i n accor dance wi t h 
Sect i on 26 51 00 I NTERI OR LI GHTI NG and Sect i on 26 56 00 EXTERI OR LI GHTI NG.

2. 6. 9. 2   Emer gency Li ght i ng

Pr ovi de emer gency dr i ver s,  emer gency l i ght i ng egr ess uni t s,  and exi t  s i gns 
t o compl y wi t h Sect i on 26 51 00 I NTERI OR LI GHTI NG and Sect i on 26 56 00 
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EXTERI OR LI GHTI NG.

2. 6. 9. 3   Swi t ches

2. 6. 9. 3. 1   Toggl e Swi t ches

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Do not  use sol der l ess pr essur e t ype t oggl e 
swi t ches on Navy pr oj ect s.

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

NEMA WD 1,  UL 20, [  s i ngl e pol e] [ ,  doubl e pol e] [ ,  t hr ee- way] [ ,  and 
f our - way] ,  t ot al l y encl osed wi t h bodi es of  t her mopl ast i c or  t her moset  
pl ast i c and mount i ng st r ap wi t h gr oundi ng scr ew.   I ncl ude t he f ol l owi ng:

a.   Handl es:   [ whi t e] [ i vor y] [ br own]  t her mopl ast i c.

b.   Wi r i ng t er mi nal s:   scr ew- t ype,  s i de- wi r ed[  or  of  t he sol der l ess 
pr essur e t ype havi ng sui t abl e conduct or - r el ease ar r angement ] .

c.   Cont act s:   s i l ver - cadmi um and cont act  ar m -  one- pi ece copper  al l oy.

d.   Swi t ches:   r at ed qui et - t ype ac onl y,  [ 120/ 208 vol t s] [  or  ] [ 400/ 230 
vol t s] ,  wi t h cur r ent  r at i ng and number  of  pol es i ndi cat ed.

2. 6. 10   Wi r e and Cabl e

Al l  wi r i ng i s t o have copper  conduct or s wi t h t her mopl ast i c i nsul at i on.   
Al umi num conduct or s ar e not  al l owed.   Pr ovi de wi r es and cabl es i n 
accor dance wi t h NFPA 70 and UL f or  t ype of  i nsul at i on,  j acket ,  and 
conduct or s.

2. 6. 10. 1   Col or  Codi ng

Col or  Codi ng of  Conduct or  I nsul at i on [ For  60 Hz syst ems:  Phase conduct or s 
ar e t o be bl ack,  r ed and bl ue wi t h a whi t e neut r al  f or  t hr ee phase.   Phase 
conduct or s ar e t o be bl ack or  r ed wi t h a whi t e neut r al  f or  s i ngl e 
phase. ] [   For  50 Hz syst ems:   Phase conduct or s ar e t o be br own,  bl ack and 
gr ay wi t h a bl ue neut r al  f or  t hr ee phase.   Phase conduct or s ar e t o be 
br own wi t h a bl ue neut r al  f or  s i ngl e phase. ] [   For  syst ems,  gr oundi ng 
( ear t hi ng)  conduct or s ar e t o be gr een wi t h a yel l ow st r i pe. ]

2. 6. 11   Gr oundi ng and Bondi ng

Gr oundi ng and bondi ng i s t o compl y wi t h t he r equi r ement s of  [ BS 7671 f or  
50 Hz syst em]  [ or ]  [ NFPA 70 and NFPA 780 f or  60 Hz syst em] .   Al l  r aceways 
ar e t o i ncl ude i nsul at ed equi pment  gr oundi ng conduct or  ( pr ot ect i ve ear t h 
conduct or ) ,  and gr oundi ng el ect r odes ( ear t hi ng)  ar e t o be i nst al l ed at  
ever y bui l di ng or  st r uct ur e.  Gr oundi ng el ect r odes ar e t o i ncl ude,  at  a 
mi ni mum:   
Concr et e encased el ect r ode,  bond t o bui l di ng st eel ,  bond t o met al l i c  wat er  
pi pe,  and gr ound r od( s) .   Al l  gr oundi ng el ect r odes pr esent  at  a bui l di ng 
or  st r uct ur e,  i ncl udi ng l i ght ni ng pr ot ect i on and communi cat i ons 
el ect r odes,  ar e t o be bonded t oget her ,  and under gr ound connect i ons ar e t o 
be exot her mal l y wel ded.

Al l  exposed non- cur r ent  car r y i ng met al l i c  par t s of  el ect r i cal  equi pment  i n 
t he el ect r i cal  syst em ar e t o be gr ounded.   Fi nal  measur ement  of  t he gr ound 
r esi st ance i s t o not  exceed 25 ohms when measur ed mor e t han 48 hour s af t er  
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r ai nf al l .   Gr ound r ods ar e t o be copper  c l ad st eel ,  wi t h mi ni mum di amet er  
of  20 mm0. 75 i nches and mi ni mum l engt h of  3000 mm118 i nches.

2. 6. 12   Sur ge Pr ot ect i on Devi ce ( Spd)

Pr ovi de Sur ge Devi ce Pr ot ect i on ( SDP)  or  Tr ansi ent  Vol t age Sur ge 
Suppr essi on ( TVSS)  i n accor dance wi t h UL 1449 at  t he ser vi ce ent r ance Mai n 
Di st r i but i on Panel  and communi cat i on panel s.   Pr ovi de sur ge pr ot ect or s i n 
a NEMA [ 1] [ _____]  encl osur e i n accor dance wi t h NEMA I CS 6.

PART 3   EXECUTI ON

3. 1   RLB UNI T I DENTI FI CATI ON

Each uni t  i s  t o have appr opr i at e s i gnage t o number  and i dent i f y each 
uni t ' s  t ype and component s.   The Cont r act or  i s t o pr ovi de a l egi bl e 
non- cor r osi ve met al  i dent i f i cat i on pl at e on each uni t  t o i ndi cat e t ype,  
ser i al  number ,  and year  of  pr oduct i on.

3. 2   RLB ENVELOPE

The RLB envel ope i s t o be composed of  dur abl e,  and f i r e r esi st ant  
mat er i al s t o mi t i gat e i ssues wi t h weat her ,  t er mi t es,  ver mi n,  r ot ,  mol d,  
mi l dew,  f umes,  swel l i ng,  and war pi ng.   I ndi v i dual  RLB Types and RLB Types 
t hat  ar e combi ned uni t s,  each ar e t o be desi gned as one i ndependent  
f aci l i t y ,  economi cal l y and ef f i c i ent l y connect ed,  code and UFC compl i ant ,  
and r eadi l y connect ed t o ut i l i t i es i ncl udi ng wat er ,  sewer ,  power ,  and 
communi cat i on.

I ndi v i dual  RLB component s ar e t o be devel oped t o be used i nt er changeabl y 
wi t h each t ype of  RLB.   Thi s i ncl udes but  i s not  l i mi t ed t o ext er i or  door  
l ocat i ons,  el ect r i c met er s and panel  boxes,  swi t ches and out l et s,  
communi cat i on,  wat er  ser vi ce and sewer  di schar ge,  wal l  and r oof  panel s,  
component s,  and means and met hods of  connect i on.   Pi pes,  condui t s,  
swi t ches,  out l et s and l i ght s and duct wor k ar e t o be mount ed and secur ed t o 
exposed sur f aces and r eadi l y accessi bl e.   Adher e t o t he f ol l owi ng:

a.   Pi pes,  condui t s,  swi t ches,  out l et s and l i ght s and duct wor k ar e t o be 
mount ed and secur ed t o exposed sur f aces and r eadi l y accessi bl e.

b.   Pr ovi de a Cl ass " A"  r oof  assembl y on each RLB Type.

c.   Manuf act ur e RLB per  st andar d f l oor  pl ans.

d.   Assembl e and i nst al l  f i x t ur es and appl i ances per  st andar d f l oor  pl an 
and manuf act ur er s '  pr i nt ed i nst al l at i on di r ect i ons.

e.   Penet r at i ons or  openi ngs i n RLB uni t s f or  pi pi ng,  el ect r i cal  devi ces,  
r ecessed cabi net s,  shower s,  sof f i t s ,  or  heat i ng,  vent i l at i ng or  
exhaust  duct s ar e t o be seal ed and r at ed as r equi r ed.

3. 3   HVAC

3. 3. 1   I nst al l at i on

3. 3. 1. 1   Condensat e Dr ai n Li nes

Condensat e l i nes ar e t o be di schar ged at  t he f aci l i t y  ext er i or  near  gr ade 
accor di ng t o manuf act ur er  i nst al l at i on r equi r ement s.
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3. 3. 1. 2   Equi pment  and I nst al l at i on

Pr ovi de f r ames and suppor t s f or  t anks,  compr essor s,  pumps,  val ves,  
duct l ess mi ni - spl i t s,  f ans,  coi l s,  damper s,  and ot her  s i mi l ar  i t ems 
r equi r i ng suppor t s.

3. 3. 1. 3   I nsul at i on

Pr ovi de t hi ckness and appl i cat i on of  i nsul at i on mat er i al s f or  pi pi ng and 
equi pment  accor di ng t o par agr aph HVAC I NSULATI ON.

3. 3. 2   Cl eani ng

Cl ean sur f aces of  pi pi ng and equi pment  t hat  have become cover ed wi t h di r t ,  
pl ast er ,  or  ot her  mat er i al  bef or e such sur f aces ar e pr epar ed f or  f i nal  
f i ni sh pai nt i ng or  ar e encl osed wi t hi n t he st r uct ur e.   Cl ean mechani cal  
equi pment ,  i ncl udi ng pi pi ng and f i xt ur es.   Del i ver  f r ee f r om di r t ,  gr ease,  
and f i nger  mar ks.

3. 3. 3   I dent i f i cat i on Syst ems

Pr ovi de i dent i f i cat i on t ags made of  br ass,  engr aved l ami nat ed pl ast i c,  or  
engr aved anodi zed al umi num;  i ndi cat i ng ser vi ce and i t em number  on al l  
val ves and damper s.   Make i ndent at i ons bl ack f or  r eadi ng cl ar i t y.

3. 3. 4   Per f or mance Test s

Test  each syst em as a whol e,  t o ensur e t hat  al l  i t ems per f or m as i nt egr al  
par t s of  t he syst em.   Conf i r m t emper at ur es and condi t i ons ar e evenl y 
cont r ol l ed t hr oughout .   Make cor r ect i ons and adj ust ment s as r equi r ed t o 
pr oduce t he condi t i ons i ndi cat ed or  speci f i ed.   Conduct  capaci t y t est s and 
gener al  oper at i ng t est s by an exper i enced engi neer .

3. 4   PLUMBI NG

3. 4. 1   Gener al  I nst al l at i on Requi r ement s

The pl umbi ng syst em i s t o be i nst al l ed compl et e wi t h r equi r ed f i xt ur es,  
f i t t i ngs,  t r aps,  val ves,  and accessor i es.   Pr ovi de al l  f i x t ur es wi t h an 
adequat e dr ai nage syst em,  each connect i ng t o a mai n sewer  l i ne.   The exi t  
pi pe i s t o pr ot r ude a mi ni mum of  t han 150 mm6 i nches,  but  no mor e t han 200 
mm8 i nches and be capped wi t h a r emovabl e pl ast i c cap and chai n.   Wat er  
c l oset  pr i vacy par t i t i ons and shower  par t i t i ons ar e t o be cont i nuousl y 
f ast ened t o f l oor ,  wal l ,  and cei l i ng.   Wat er  c l oset s ar e t o be cent er ed i n 
compar t ment  wi dt h i n accor dance wi t h I PC D330.   Shower  encl osur es 
( par t i t i ons)  ar e t o be cont i nuousl y f ast ened t o f l oor ,  wal l ,  and cei l i ng.

3. 4. 1. 1   Wat er  Pi pe,  Fi t t i ngs,  and Connect i ons

3. 4. 1. 1. 1   Ut i l i t i es

The pi pi ng i s t o be ext ended t o f i x t ur es and out l et s.   The hot - wat er  and 
col d- wat er  pi pi ng syst em i s t o be ar r anged and i nst al l ed t o per mi t  
dr ai ni ng and easy access.   The suppl y l i ne t o each f i xt ur e,  i s  t o be 
equi pped wi t h a shut of f  val ve t o enabl e i sol at i on of  t he i t em f or  r epai r  
and mai nt enance wi t hout  i nt er f er i ng wi t h oper at i on of  ot her  equi pment  or  
f i x t ur es.   Suppl y pi pi ng t o f i x t ur es,  f aucet s,  hydr ant s,  shower  heads,  and 
f l ushi ng devi ces ar e t o be exposed and anchor ed t o pr event  movement .
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3. 4. 1. 1. 2   Pi pe Dr ai ns

Pi pe dr ai ns ar e t o consi st  of  20 mm0. 75 i nches hose bi bb wi t h r enewabl e 
seat  and gat e val ve ahead of  hose bi bb.

3. 4. 1. 1. 3   Pl ast i c Pi pe

PVC and CPVC pi pe ar e t o have j oi nt s made wi t h sol vent  cement  
el ast omer i c.   PEX pi pe i s t o have PEX compat i bl e connect or s.

3. 4. 1. 1. 4   Pi pe Sl eeves and Fl ashi ng

Pi pe sl eeves ar e t o be f ur ni shed and set  i n t hei r  pr oper  and per manent  
l ocat i on.

3. 4. 1. 1. 5   Sl eeve Requi r ement s

Pr ovi de pi pe sl eeves meet i ng t he f ol l owi ng r equi r ement s:

a.   Secur e s l eeves i n posi t i on.  Pr ovi de sl eeves of  suf f i c i ent  l engt h t o 
pass t hr ough ent i r e t hi ckness of  wal l s,  cei l i ngs,  r oof s,  and f l oor s.

b.   Sl eeves ar e t o not  be i nst al l ed i n st r uct ur al  member s.   Rect angul ar  
and squar e openi ngs ar e t o be as det ai l ed.   Each sl eeve i s t o ext end 
t hr ough i t s r espect i ve f l oor ,  or  r oof ,  and i s t o be cut  f l ush wi t h 
each sur f ace.   Pi pe sl eeves passi ng t hr ough f l oor s i n wet  ar eas.   
Lavat or i es,  k i t chens,  and ot her  pl umbi ng f i xt ur e ar eas ar e t o ext end a 
mi ni mum of  t han 100 mm4 i nches above t he f i ni shed f l oor .

c.   The annul ar  space bet ween pi pe and sl eeve,  bet ween bar e i nsul at i on and 
sl eeve or  bet ween j acket  over  i nsul at i on and sl eeve i s t o be f i l l ed 
wi t h f i r e seal ant  i n al l  wal l s,  r oof s,  and f l oor s.

3. 4. 1. 1. 6   Wat er pr oof i ng

Wat er pr oof i ng i s t o be i n accor dance wi t h I PC D330.

3. 4. 1. 1. 7   Pi pe Penet r at i ons

Pr ovi de seal ant s f or  al l  pi pe penet r at i ons.   Al l  pi pe penet r at i ons ar e t o 
be seal ed t o pr event  i nf i l t r at i on of  ai r ,  i nsect s,  and ver mi n.   
Penet r at i ons i n f i r e- r esi st ant  r at ed wal l s ar e t o use UL l i s t ed or  FM 
appr oved f i r e st oppi ng.

3. 4. 1. 2   Suppor t s

3. 4. 1. 2. 1   Gener al

Pi pes,  val ves and hangar s ar e gener al l y i nt ended t o be exposed,  i nst al l ed 
and be code compl i ant .   Hanger s used t o suppor t  pi pi ng t han 50 mm2 i nches 
and l ar ger  ar e t o be f abr i cat ed t o per mi t  adequat e adj ust ment  af t er  
er ect i on whi l e st i l l  suppor t i ng t he l oad.   Pi pe gui des and anchor s ar e t o 
be i nst al l ed t o keep pi pes i n accur at e al i gnment ,  t o di r ect  t he expansi on 
movement ,  and t o pr event  buckl i ng,  swayi ng,  and undue st r ai n.

3. 4. 1. 2. 2   Pi pe Hanger s,  I nser t s,  and Suppor t s

I nst al l at i on of  pi pe hanger s,  i nser t s and suppor t s ar e t o conf or m t o 
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MSS SP- 58 except  as descr i bed bel ow:

a.   Types 5,  12,  and 26 ar e t o not  be used.

b.   Type 3 i s t o not  be used on i nsul at ed pi pe.

c.   Type 19 and 23 C- cl amps ar e t o be t or qued per  MSS SP- 58 and ar e t o 
have bot h l ocknut s and r et ai ni ng devi ces f ur ni shed by t he manuf act ur er .
Fi el d- f abr i cat ed C- cl amp bodi es or  r et ai ni ng devi ces ar e not  
accept abl e.

d.   Type 20 at t achment s used on angl es and channel s ar e t o be f ur ni shed 
wi t h an added mal l eabl e- i r on heel  pl at e or  adapt er .

e.   Type 24 may be used onl y on t r apeze hanger  syst ems or  on f abr i cat ed 
f r ames.

f .   Hor i zont al  pi pe suppor t s ar e t o be spaced as speci f i ed i n MSS SP- 58 
and a suppor t  ar e t o be i nst al l ed not  over  t han 300 mm12 i nches f r om 
t he pi pe f i t t i ng j oi nt  at  each change i n di r ect i on of  t he pi pi ng.   
Pi pe suppor t s ar e not  t o be spaced over  1500 mm60 i nches apar t  at  
val ves.   Oper at i ng t emper at ur es i n det er mi ni ng hanger  spaci ng f or  PVC 
or  CPVC pi pe ar e t o be 49 degr ees C120 degr ees Ff or  PVC and 82 degr ees 
C180 degr ees F f or  CPVC.   Hor i zont al  pi pe r uns ar e t o i ncl ude 
al l owances f or  expansi on and cont r act i on.

g.   Pi pe hanger s on hor i zont al  i nsul at ed pi pe ar e t o be t he si ze of  t he 
out si de di amet er  of  t he i nsul at i on.   The i nsul at i on i s t o be 
cont i nuous t hr ough t he hanger  on al l  pi pe s i zes and appl i cat i ons.

h.   Wher e t her e ar e hi gh syst em t emper at ur es and wel di ng t o pi pi ng i s not  
desi r abl e,  t he t ype 35 gui de ar e t o i ncl ude a pi pe cr adl e,  wel ded t o 
t he gui de st r uct ur e and st r apped t o t he pi pe.   The pi pe i s t o be 
separ at ed f r om t he sl i de mat er i al  by at  l east  t han 100 mm4 i nches or  
by an amount  adequat e f or  t he i nsul at i on,  whi chever  i s gr eat er .

i .   Hanger s and suppor t s f or  pl ast i c pi pe ar e not  t o compr ess,  di st or t ,  
cut  or  abr ade t he pi pi ng,  and ar e t o al l ow f r ee movement  of  pi pe 
except  wher e ot her wi se r equi r ed i n t he cont r ol  of  expansi on and 
cont r act i on.

3. 4. 2   Wat er  Heat er s

Wat er  heat er s ar e t o be el ect r i c,  hi gh ef f i c i ency,  f ast  r ecover y,  and 
si zed t o accommodat e t he need based on amount  of  f i x t ur es i n each uni t  and 
assumed f r equency of  use.   Wat er  heat er s ar e t o be sel ect ed and si zed,  and 
i nst al l ed i n compl i ance wi t h cur r ent  codes and i ncl ude a pl ast i c dr ai n pan 
and ant i - scal d measur es.

3. 4. 2. 1   Rel i ef  Val ves

No val ves ar e t o be i nst al l ed bet ween a r el i ef  val ve and i t s wat er  
heat er .   The P&T r el i ef  val ve i s t o be i nst al l ed wher e t he val ve act uat or  
comes i n cont act  wi t h t he hot t est  wat er  i n t he heat er .   A vacuum r el i ef  
val ve i s t o be pr ovi ded on t he col d wat er  suppl y l i ne t o t he wat er  heat er  
and mount ed above and wi t hi n t han 150 mm6 i nches above t he t op of  t he t ank 
or  wat er  heat er .
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3. 4. 2. 2   Expansi on Tank

A pr e- char ged expansi on t ank i s t o be i nst al l ed on t he col d wat er  suppl y 
bet ween t he wat er  heat er  i nl et  and t he col d wat er  suppl y shut - of f  val ve.   
The Cont r act or  i s t o adj ust  t he expansi on t ank ai r  pr essur e,  as 
r ecommended by t he t ank manuf act ur er ,  t o mat ch i ncomi ng wat er  pr essur e.

3. 4. 3   Fi xt ur es and Fi xt ur e Tr i mmi ngs

3. 4. 3. 1   Backf l ow Pr event i on Devi ces

Backf l ow pr event er s ar e t o be i nst al l ed i n accor dance wi t h I PC D330 at  al l  
l ocat i ons r equi r ed t o pr ecl ude a cr oss- connect  or  i nt er connect  bet ween a 
pot abl e wat er  suppl y and non- pot abl e subst ance.   I n addi t i on,  backf l ow 
pr event er s ar e t o be i nst al l ed at  al l  l ocat i ons wher e t he pot abl e wat er  
out l et  i s  bel ow t he f l ood l evel  of  t he equi pment ,  or  wher e t he pot abl e 
wat er  out l et  wi l l  be l ocat ed bel ow t he l evel  of  t he non- pot abl e 
subst ance.   Backf l ow pr event er s ar e t o be l ocat ed so t hat  no par t  of  t he 
devi ce wi l l  be submer ged.   Backf l ow pr event er s ar e t o be of  suf f i c i ent  
s i ze t o al l ow unr est r i ct ed f l ow of  wat er  t o t he equi pment  and pr ecl ude t he 
backf l ow of  non- pot abl e subst ances i nt o t he pot abl e wat er  syst em.   Bypass 
pi pi ng i s t o not  be pr ovi ded ar ound backf l ow pr event er s.   Access i s t o be 
pr ovi ded f or  mai nt enance and t est i ng.   Each devi ce i s t o be a st andar d 
commer ci al  uni t .

3. 4. 3. 2   Access Panel s

Access panel s ar e t o be pr ovi ded f or  conceal ed val ves and cont r ol s,  or  
i t ems r equi r i ng i nspect i on or  mai nt enance.   Access panel s ar e t o be of  
suf f i c i ent  s i ze and l ocat ed so t hat  t he conceal ed i t ems may be ser vi ced,  
mai nt ai ned,  or  r epl aced.   Panel s ar e t o be at t ached and mat ch t he adj acent  
mat er i al  f i ni sh.

3. 4. 3. 3   Tr aps

Each t r ap i s t o be pl aced as near  t he f i x t ur e as possi bl e,  and no f i xt ur e 
i s t o be doubl e t r apped.   Tr aps i nst al l ed on pl ast i c pi pe may be pl ast i c 
t hat  meet s ASTM D3311.

3. 4. 4   Pl umbi ng I dent i f i cat i on Tags

The mai n suppl y i nl et  shut - of f  val ve i s t o have an i dent i f i cat i on t ag made 
of  br ass,  engr aved l ami nat ed pl ast i c,  or  engr aved anodi zed al umi num,  
i ndi cat i ng ser vi ce and val ve number  i s t o be i nst al l ed on val ves,  except  
t hose val ves i nst al l ed on suppl i es at  pl umbi ng f i xt ur es.

3. 4. 5   Escut cheons

Escut cheons ar e t o be pr ovi ded at  f i ni shed sur f aces wher e bar e or  
i nsul at ed pi pi ng,  exposed t o v i ew,  passes t hr ough f l oor s,  wal l s,  or  
cei l i ngs,  except  i n boi l er ,  ut i l i t y ,  or  equi pment  r ooms.   Escut cheons ar e 
t o be f ast ened t o pi pe or  pi pe cover i ng and ar e t o be sat i n- f i ni sh,  
[ cor r osi on- r esi st i ng st eel ]  [  pol i shed chr omi um- pl at ed zi nc al l oy] ,  or  
[ pol i shed chr omi um- pl at ed copper  al l oy] .
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3. 4. 6   Test s,  Fl ushi ng,  and Di si nf ect i on

3. 4. 6. 1   Pl umbi ng Syst em

The f ol l owi ng t est s ar e t o be per f or med on t he pl umbi ng syst em i n 
accor dance wi t h I CC I PC,  except  t hat  t he dr ai nage and vent  syst em f i nal  
t est  ar e t o i ncl ude t he smoke t est .   A pepper mi nt  t est  i n l i eu of  t he 
smoke t est  i s  opt i onal .   I f  a pepper mi nt  t est  i s  chosen,  a submi t t al  
det ai l i ng a t est i ng pr ocedur e and r easons f or  choosi ng t hi s opt i on i n l i eu 
of  t he smoke t est  must  be r ecei ved.

a.   Dr ai nage and Vent  Syst ems Test .

b.   The f i nal  t est  i s  t o i ncl ude a smoke t est .

c.   Wat er  Suppl y Syst ems Test s.

3. 4. 6. 2   Test  of  Backf l ow Pr event i on Assembl i es

Backf l ow pr event i on assembl y i s t o be t est ed usi ng gauges speci f i cal l y 
desi gned f or  t he t est i ng of  backf l ow pr event i on assembl i es.   Backf l ow 
pr event i on assembl y t est  gauges ar e t o be t est ed annual l y f or  accur acy i n 
accor dance wi t h t he r equi r ement s of  St at e or  l ocal  r egul at or y agenci es.   
I f  t her e i s no St at e or  l ocal  r egul at or y agency r equi r ement s,  gauges ar e 
t o be t est ed annual l y f or  accur acy i n accor dance wi t h t he r equi r ement s of  
Uni ver si t y of  Sout her n Cal i f or ni a' s Foundat i on of  Cr oss Connect i on Cont r ol  
and Hydr aul i c Resear ch or  t he Amer i can Wat er  Wor ks Associ at i on Manual  of  
Cr oss Connect i on AWWA M14,  or  ot her  appr oved t est i ng l abor at or y havi ng 
equi val ent  capabi l i t i es f or  bot h l abor at or y and f i el d eval uat i on of  
backf l ow pr event i on assembl y t est  gauges.   Repor t  f or m f or  each assembl y 
ar e t o i ncl ude,  as a mi ni mum,  t he f ol l owi ng:

a.   Dat a on Devi ce   Dat a on Test i ng Fi r m

b.   Type of  Assembl y   Name

c.   Manuf act ur er    Addr ess

d.   Model  Number    Cer t i f i ed Test er

e.   Ser i al  Number    Cer t i f i ed Test er  No.

f .   Si ze   Dat e of  Test

g.   Si ze   Dat e of  Test

h.   Test  Pr essur e Readi ngs   Ser i al  Number  and Test  Dat a of  Gauges

I f  t he uni t  f ai l s  t o meet  speci f i ed r equi r ement s,  t he uni t  i s  t o be 
r epai r ed and r et est ed.

3. 4. 6. 3   Def ect i ve Wor k

I f  i nspect i on or  t est  shows def ect s,  such def ect i ve wor k or  mat er i al  i s  t o 
be r epl aced or  r epai r ed as r equi r ed and i nspect i on and t est s ar e t o be 
r epeat ed.   Repai r s t o pi pi ng ar e t o be made wi t h new mat er i al s.
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3. 5   ELECTRI CAL

3. 5. 1   Ser vi ce Ent r ance and Mai n Panel

El ect r i cal  i nst al l at i on must  be i n accor dance wi t h of  NFPA 70 and I EEE C2.   
The uni t s el ect r i cal  ser vi ce ent r ance i s t o consi st  of  a c i r cui t  br eaker  
t ype panel boar d,  compl et e wi t h mai n and br anch ci r cui t  br eaker s.  The 
panel boar d i s t o be dead- f r ont  t ype,  equi pped wi t h t her mal  magnet i c mol ded 
case ci r cui t  br eaker s havi ng t r i p i ndi cat or s and common t r i p on mul t i pl e 
br eaker s.   A c i r cui t  di r ect or y i s t o be per manent l y af f i xed t o t he i nsi de 
of  t he panel  door .   Ci r cui t s wi l l  be c l ear l y and l egi bl y i dent i f i ed.  The 
ser vi ce ent r ance cabl e i s t o be si zed at  a mi ni mum of  125% of  t he s i ze of  
t he mai n di st r i but i on swi t chboar d or  t he mai n c i r cui t  br eaker  amper e 
r at i ng whi chever  i s l ar ger .   The Mai n di st r i but i on swi t chboar d i s t o 
i ncl ude r equi r ed ci r cui t  br eaker s f or  RLB el ect r i cal  l oads,  pl us 15% spar e 
c i r cui t  br eaker s,  pl us spaces f or  br eaker s f or  t he f ut ur e l oads.

When a f i r e al ar m syst em i s r equi r ed and a c i r cui t  br eaker  i s t he mai n 
shut - of f ,  t he c i r cui t  br eaker  i s t o be r ed f or  i dent i f i cat i on and l ockabl e 
t o pr event  unwant ed deact i vat i on.

3. 5. 2   Li ght  Fi xt ur es

Li ght i ng i s t o be desi gned f or  an i l l umi nat i on l evel  r equi r ed f or  
f unct i onal  usage of  r ooms i n accor dance wi t h I ES Li ght i ng Li br ar y l evel  
cr i t er i a by space cal cul at i ons.   I n gener al ,  i ndoor  l i ght i ng f or  ar eas 
wi l l  be LED,  dependi ng on t he cei l i ng t ype,  be r ecessed,  sur f ace or  
pendant  mount ed f i xt ur es.   Sur f ace mount ed LED l i ght  f i x t ur es wi t h 
phot ocel l  wi l l  be pr ovi ded above ext er i or  door s.   Recessed l i ght  f i x t ur es 
ar e t o be pr ovi ded i n dr op acoust i cal  t i l e cei l i ngs.   Li ght i ng f i x t ur es 
ar e t o be st andar d f i x t ur es,  no hangi ng l i ght s ar e per mi t t ed.   As a 
mi ni mum bat hr oom( s)  ar e t o have one l i ght ed exhaust  cei l i ng or  wal l  f an.   
A mi ni mum of  one l i ght  swi t ch i s pr ovi ded i n ever y r oom.   Li ght i ng i n 
l ar ge r ooms or  ar eas may be cont r ol l ed f r om mul t i pl e swi t ches.

Ext er i or  bui l di ng l i ght i ng f or  door way l i ght i ng i s t o be LED l ow 
mai nt enance,  hi gh ef f i c i ency,  wal l  pack t ype uni t s at  t he door way ent r ance 
and pr ovi ded above each man door .   Ext er i or  l i ght s ar e t o be cont r ol l ed 
wi t h a s i ngl e phot ocel l  and l i ght i ng cont act or  cont r ol l ed.   The cont act or  
phot ocel l  i s  gener al l y l ocat ed on t he nor t h s i de of  t he bui l di ng i n t he 
shade appr oxi mat el y 1m above ext er i or  bui l di ng mount ed f i xt ur es.   
Emer gency l i ght i ng i s pr ovi ded t hr oughout  bui l di ng t o f aci l i t at e movement  
and exi t  of  per sonnel  dur i ng power  f ai l ur e.   Emer gency l i ght i ng f i x t ur es 
i l l umi nat e poi nt s on t he pat h of  egr ess ( cor r i dor s t o exi t  door s)  t o an 
i l l umi nat i on l evel  of  11 Lux i n accor dance wi t h NFPA 101 r equi r ement s.

3. 5. 3   Li ght ni ng Pr ot ect i on

Pr ovi de a l i ght ni ng r i sk assessment  i n accor dance wi t h NFPA 780 Annex L 
and document  t he r equi r ed l evel  of  pr ot ect i on.   I f  l i ght ni ng pr ot ect i on i s 
a desi gn r equi r ement ,  pr ovi de a l i ght ni ng pr ot ect i on syst em i n accor dance 
wi t h NFPA 780.

3. 5. 4   Tel ecom Ser vi ce Ent r ance

Pr ovi de t han 50 mm2 i nches ent r ance condui t .   Pr ovi de a pr oper  seal  ar ound 
t he t el ecom ser vi ce ent r ance condui t  and pr ovi de a r e- ent er abl e seal ant  
i nsi de t he t el ecom ser vi ce ent r ance condui t .   Pr ovi de t he hi ghest  r at ed 
NEMA encl osur e f or  maxi mum cor r osi on r esi st ance and weat her - pr oof i ng on 
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t he ext er i or  of  t he RLB uni t .   Pr ovi de a NEMA Type 3 wi t h a 3X/ I P55 r at i ng 
i n or der  t o sat i sf y t he use of  CATV t er mi nal  and a wi r el ess access devi ce 
( WAP)  ant enna.

3. 5. 5   Communi cat i on I nt er i or  Di st r i but i on Syst em

a.   Type A and Type D -  Two communi cat i ons out l et  boxes ar e t o be pr ovi ded 
i n each r oom;  one out l et  on each l ong wal l .   I n t he of f i ce space an 
out l et  box i s t o be i nst al l ed ever y 1800 mm71 i nches al ong t he 
i nt er i or  wal l s.   Conf er ence Rooms ar e t o have t hr ee out l et  boxes.  

b.   Out l et  boxes ar e t o be i nst al l ed 610 mm24 i nches above f i ni shed f l oor .

c.   An el ect r i cal  r ecept acl e i s t o be pr ovi ded wi t hi n 300 mm12 i nches of  
each communi cat i ons out l et .

d.   Sur f ace- mount ed nonmet al l i c  r aceway i s t o be pr ovi ded f or  
communi cat i on cabl e onl y ( not  t o be used f or  el ect r i cal  wi r i ng) ,  and 
spaced at  l east  150 mm6 i nches f r om el ect r i cal  condui t .

3. 6   FI ELD QUALI TY CONTROL

Pr ovi de t est  equi pment  and per sonnel  and submi t  wr i t t en copi es of  t est  
r esul t s.   Gi ve Cont r act i ng Of f i cer  [ 5] [ _____]  wor ki ng days not i ce pr i or  
t o[  each] [ _____]  t est [ s] .   Wher e appl i cabl e,  t est  el ect r i cal  equi pment  i n 
accor dance wi t h NETA ATS.

3. 6. 1   El ect r i cal  Syst ems Test

Per f or m 600- vol t  wi r i ng t est ,  gr ound- f aul t  r ecept acl e t est ,  ar c- f aul t  
r ecept acl e t est ,  and gr oundi ng syst em t est  i n accor dance wi t h Sect i on 
26 20 00 I NTERI OR DI STRI BUTI ON SYSTEMS and emer gency l i ght  t est  i n 
accor dance wi t h Sect i on 26 56 00 I NTERI OR LI GHTI NG.

3. 7   SHI PPI NG,  HANDLI NG AND STORAGE

3. 7. 1   Del i ver y

Package and del i ver  RLB component s,  and ot her  manuf act ur ed i t ems so as not  
t o be damaged or  def or med and pr ot ect ed dur i ng t r anspor t at i on and handl i ng.

3. 7. 2   Handl i ng and St or age

St ack,  secur e,  and st or e RLB component s i n an or gani zed manner  on 
pl at f or ms or  pal l et s,  cover ed wi t h weat her - t i ght  and vent i l at ed cover i ng 
t o ensur e dr yness,  wi t h posi t i ve s l ope f or  dr ai nage of  wat er .

        - -  End of  Sect i on - -
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