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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  ext er i or  bur i ed 
f act or y- pr ef abr i cat ed pr ei nsul at ed wat er  pi pi ng 
system.

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

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

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

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

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on i ncl udes 
r equi r ement s f or  hot  domest i c wat er  pi pi ng,  
r eci r cul at i ng hot  domest i c wat er  pi pi ng,  chi l l ed 
wat er  pi pi ng,  chi l l ed- hot  ( dual  t emper at ur e)  wat er  
pi pi ng,  and hot  wat er  pi pi ng f r om heat  exchanger s t o 
each bui l di ng.   Syst em desi gn must  conf or m t o UFC 
3- 430- 09,  " Ext er i or  Mechani cal  Ut i l i t y  Di st r i but i on. "

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

**************************************************************************
NOTE:   On t he dr awi ngs,  show:

1.   Conf i gur at i on,  s l ope,  and si zes of  each pi pi ng 
system;

2.   Locat i ons and det ai l s  of  expansi on l oops,  t hr ust  
bl ocks,  anchor s,  and connect i ons bet ween met al  
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f l anges and pl ast i c car r i er  pi pi ng;

3.   Tr ench cr oss sect i on,  sand beddi ng,  and dept h of  
bur y;  and

4.   Det ai l  sect i ons of  pi pi ng t hr ough manhol es,  
wal l s,  f l oor s,  ent r ance t o bui l di ngs,  and wat er shed 
t o abovegr ound pi pi ng.

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

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,  
and t i t l e.
 
Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out s i de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y  
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.
 
Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y  
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

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

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

ASME I NTERNATI ONAL ( ASME)

ASME B16. 11 ( 2016)  For ged Fi t t i ngs,  Socket - Wel di ng and 
Threaded

ASME B16. 18 ( 2012)  Cast  Copper  Al l oy Sol der  Joi nt  
Pr essur e Fi t t i ngs

ASME B16. 22 ( 2013)  St andar d f or  Wr ought  Copper  and 
Copper  Al l oy Sol der  Joi nt  Pr essur e Fi t t i ngs

ASME B16. 24 ( 2011)  Cast  Copper  Al l oy Pi pe Fl anges and 
Fl anged Fi t t i ngs:  Cl asses 150,  300,  600,  
900,  1500,  and 2500

ASME B16. 5 ( 2017)  Pi pe Fl anges and Fl anged Fi t t i ngs 
NPS 1/ 2 Thr ough NPS 24 Met r i c/ I nch St andar d

ASME B16. 9 ( 2012)  St andar d f or  Fact or y- Made Wr ought  
St eel  But t wel di ng Fi t t i ngs
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ASME B31. 1 ( 2016;  Er r at a 2016)  Power  Pi pi ng

ASTM I NTERNATI ONAL ( ASTM)

ASTM A106/ A106M ( 2018)  St andar d Speci f i cat i on f or  Seaml ess 
Car bon St eel  Pi pe f or  Hi gh- Temper at ur e 
Service

ASTM A193/ A193M ( 2016)  St andar d Speci f i cat i on f or  
Al l oy- St eel  and St ai nl ess St eel  Bol t i ng 
Mat er i al s f or  Hi gh- Temper at ur e Ser vi ce and 
Ot her  Speci al  Pur pose Appl i cat i ons

ASTM A194/ A194M ( 2017a)  St andar d Speci f i cat i on f or  Car bon 
St eel ,  Al l oy St eel ,  and St ai nl ess St eel  
Nut s f or  Bol t s f or  Hi gh- Pr essur e or  
Hi gh- Temper at ur e Ser vi ce,  or  Bot h

ASTM A53/ A53M ( 2012)  St andar d Speci f i cat i on f or  Pi pe,  
St eel ,  Bl ack and Hot - Di pped,  Zi nc- Coat ed,  
Wel ded and Seaml ess

ASTM B32 ( 2008;  R 2014)  St andar d Speci f i cat i on f or  
Sol der  Met al

ASTM B88 ( 2016)  St andar d Speci f i cat i on f or  Seaml ess 
Copper  Wat er  Tube

ASTM B88M ( 2018)  St andar d Speci f i cat i on f or  Seaml ess 
Copper  Wat er  Tube ( Met r i c)

ASTM D1330 ( 2004;  R 2010)  Rubber  Sheet  Gasket s

ASTM D1784 ( 2011)  St andar d Speci f i cat i on f or  Ri gi d 
Pol y( Vi nyl  Chl or i de)  ( PVC)  Compounds and 
Chl or i nat ed Pol y( Vi nyl  Chl or i de)  ( CPVC)  
Compounds

ASTM D1785 ( 2015;  E 2018)  St andar d Speci f i cat i on f or  
Pol y( Vi nyl  Chl or i de)  ( PVC) ,  Pl ast i c Pi pe,  
Schedul es 40,  80,  and 120

ASTM D229 ( 2013)  Ri gi d Sheet  and Pl at e Mat er i al s 
Used f or  El ect r i cal  I nsul at i on

ASTM D2466 ( 2017)  St andar d Speci f i cat i on f or  
Pol y( Vi nyl  Chl or i de)  ( PVC)  Pl ast i c Pi pe 
Fi t t i ngs,  Schedul e 40

ASTM D2564 ( 2012)  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 D2996 ( 2017)  St andar d Speci f i cat i on f or  
Fi l ament - Wound " Fi ber gl ass"  
(Glass-Fiber-Reinforced 
Ther moset t i ng- Resi n)  Pi pe
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1. 2   SYSTEM DESCRI PTI ON

**************************************************************************
NOTE:  For  NAVFAC LANT pr oj ect s t hat  use t he r egi onal  
speci f i cat i ons,  r ef er  t o NAVFAC LANT r egi onal  
speci f i cat i on NFGS 23 73 33. 00 22 HEATI NG,  
VENTI LATI NG AND COOLI NG SYSTEMS.

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

Pr ovi de [ new and modi f y exi st i ng]  ext er i or  bur i ed f act or y- pr ef abr i cat ed 
pr ei nsul at ed wat er  pi pi ng syst em t o t he f i r st  pi pi ng connect i on abovegr ound 
or  wi t hi n each bui l di ng compl et e and r eady f or  oper at i on.   Pi pi ng syst em 
i ncl udes [ hot  domest i c wat er  pi pi ng, ]  [ r eci r cul at i ng hot  domest i c wat er  
pi pi ng, ]  [ chi l l ed wat er  pi pi ng, ]  [ chi l l ed- hot  ( dual  t emper at ur e)  wat er  
pi pi ng, ]  [ hot  wat er  pi pi ng, ]  and r el at ed wor k [ f r om heat  exchanges t o each 
bui l di ng] .   [ Hot  domest i c wat er  pi pi ng wi t hi n each bui l di ng i s speci f i ed 
under  Sect i on 22 00 00 PLUMBI NG,  GENERAL PURPOSE. ]   [ Chi l l ed wat er  pi pi ng,  
chi l l ed- hot  wat er  pi pi ng,  and hot  wat er  pi pi ng wi t hi n each bui l di ng i s 
speci f i ed under ]  [ Sect i on 23 64 26 CHI LLED,  CHI LLED- HOT,  AND CONDENSER 
WATER PI PI NG SYSTEMS] .

1. 3   SUBMITTALS

**************************************************************************
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y  or  cr i t i cal i t y ,  
wi t h a " G" .   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.    Onl y add a “ G”  t o an i t em,  i f  t he 
submi t t al  i s  suf f i c i ent l y i mpor t ant  or  compl ex i n 
cont ext  of  t he pr oj ect .

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

The " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y  mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.
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Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

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

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

SD- 02 Shop Dr awi ngs

Fact or y- pr ef abr i cat ed pr ei nsul at ed wat er  pi pi ng syst em

Pr ei nsul at ed pl ast i c pi pe f i el d j oi nt s

  Show l ayout  of  pi pi ng syst em.   Dr awi ngs must  have Pr of essi onal  
Engi neer  Seal .

SD- 03 Pr oduct  Dat a

Pi pe,  f i t t i ngs,  and end connect i ons

Fact or y- pr ef abr i cat ed pr ei nsul at ed wat er  pi pi ng syst em

Pl ast i c r ei nf or ced t her moset t i ng r esi n ( RTR)  pi pi ng

SD- 07 Cer t i f i cat es

Cer t i f i cat i on of  wel der s '  qual i f i cat i ons

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

I nst al l at i on manual  f or  bur i ed f act or y- pr ef abr i cat ed pr ei nsul at ed 
wat er  pi pi ng syst em

1. 4   QUALI TY ASSURANCE

1. 4. 1   Cer t i f i cat i on of  Wel der s '  Qual i f i cat i ons

Submi t  pr i or  t o s i t e wel di ng of  s t eel  pi pi ng;  cer t i f i cat i ons shal l  be not  
mor e t han one year  ol d.

PART 2   PRODUCTS

2. 1   BURI ED FACTORY- PREFABRI CATED PREI NSULATED WATER PI PI NG SYSTEM

Pi pi ng ( pi pe,  f i t t i ngs,  and end connect i ons)  syst em shal l  be sui t abl e f or  
wor ki ng pr essur e of  862 kPag at  121 degr ees C 125 psi g at  250 degr ees F,  
except  pl ast i c pol yvi nyl  chl or i de ( PVC)  chi l l ed wat er  pi pi ng shal l  be 
sui t abl e f or  wor ki ng pr essur e of  862 kPag at  24 degr ees C 125 psi g at  75 
degr ees F.   Pi pi ng syst em shal l  wi t hst and H- 20 hi ghway l oadi ng wi t h 600 mm 
2 f eet  of  compact ed backf i l l  over  t op of  condui t .   Mar k each sect i on of  
condui t  wi t h f abr i cat or ' s name,  pr oduct  i dent i f i cat i on,  and publ i cat i ons t o 
whi ch t he i t ems conf or m.   Pr ovi de each sect i on of  car r i er  pi pe i ncl udi ng 
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f act or y- appl i ed i nsul at i on and condui t ,  wi t h wat er pr oof  condui t  ends at  
bot h ends of  each sect i on of  car r i er  pi pe,  except  f or  pi pi ng syst ems whi ch 
have t he f i el d j oi nt s i nsul at ed and cover ed wi t h wat er pr oof  shr i nk s l eeves.

2. 1. 1   Fact or y- Appl i ed I nsul at i on

Pol yur et hane or  pol y i socyanat e i nsul at i on,  mi ni mum densi t y of  27. 2 kg per  
cubi c met er  1. 7 pcf ,  r at ed f or  not  l ess t han 121 degr ees C 250 degr ees F,  
compl et el y f i l l i ng space bet ween car r i er  pi pe and condui t .

2. 1. 2   Fact or y- Appl i ed Condui t

Condui t  mat er i al ,  s i ze,  and t hi ckness shal l  be as f ol l ows:

Car r i er  Pi pe 
(mm)

Mi ni mum Condui t  
Si ze ( mm)

Mi ni mum Condui t  
Thi ckness ( mm)

50 mm 100 mm 1. 5 mm

75 mm 150 mm 1. 5 mm

100 mm 200 mm 2. 0 mm

150 mm 250 mm 2. 5 mm

200 mm 300 mm 3. 0 mm

250 mm 350 mm 3. 0 mm

Car r i er  Pi pe 
(Inches)

Mi ni mum Condui t  
Si ze ( I nches)

Mi ni mum Condui t  
Thi ckness ( I nches)

2 4 0.060

3 6 0.060

4 8 0.080

6 10 0.100

8 12 0.120

10 14 0.120

a.   Pl ast i c PVC pi pe condui t :   ASTM D1784,  Cl ass 12454- B compound ext r uded 
seaml ess PVC pl ast i c pi pe.

b.   Pl ast i c RTR pi pe condui t :   ASTM D2996,  f i l ament - wound,  f i ber gl ass RTR 
pl ast i c pi pe,  wi t hout  l i ner .

c.   Pl ast i c RTR f act or y l ay- up condui t :   Condui t  shal l  be machi ne- appl i ed 
cont i nuous r ovi ngs of  f i ber gl ass st r ands sat ur at ed wi t h i sopht hal i c  
pol yest er  or  epoxy r esi n f i l ament  wound i n hel i cal  pat t er n di r ect l y  t o 
t he out er  sur f ace of  t he pi pe i nsul at i on.   I n l i eu of  mi ni mum condui t  
s i ze f or  each si ze of  car r i er  pi pe,  pr ovi de mi ni mum of  25 mm one i nch 
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t hi ck i nsul at i on f or  50 mm 2 i nch car r i er  pi pe and pr ovi de mi ni mum of  
38 mm 1. 5 i nch t hi ck i nsul at i on f or  75 mm 3 i nch and l ar ger  car r i er  
pipe.

2. 1. 3   Fact or y- Appl i ed End Seal s

Pr ovi de wat er t i ght  end seal ,  or  f act or y l ay- up t ype end seal  bet ween 
car r i er  pi pe and condui t .   Pr ovi de suf f i c i ent  sur f ace bondi ng ar ea bet ween 
car r i er  pi pe and condui t  t o ensur e per manent  wat er t i ght  end seal  sui t abl e 
f or  use wi t h t emper at ur e l i mi t s of  car r i er  pi pe.

2. 1. 4   Fact or y- Pr ef abr i cat ed Car r i er  Pi pi ng

Pi pe,  f i t t i ngs,  f l anges,  and coupl i ngs shal l  be mar ked wi t h manuf act ur er ' s 
name,  pr oduct  i dent i f i cat i on,  and publ i cat i on t o whi ch i t ems conf or m.  
Car r i er  pi pi ng shal l  be as speci f i ed i n t hi s sect i on.   Bur i ed car r i er  pi pe 
connect i ons bet ween st r ai ght  sect i ons of  pi pe beyond 1. 5 m 5 f eet ext er i or  
of  bui l di ngs may be manuf act ur er ' s st andar d O- r i ng connect i ons desi gned t o 
absor b pi pe expansi on and cont r act i on at  wor ki ng pr essur e of  862 kPag 125 
psi g wi t h no l eakage.   Connect i ons at  el bows and t ees shal l  be ot her  t han 
O- r i ng connect i ons.

2. 2   CARRI ER PI PI NG

2. 2. 1   Copper  Tubi ng

Pr ovi de copper  t ubi ng f or  hot  domest i c wat er  pi pi ng,  r eci r cul at i ng hot  
domest i c wat er  pi pi ng,  chi l l ed wat er  pi pi ng,  chi l l ed- hot  wat er  pi pi ng,  and 
hot  wat er  pi pi ng.

a.   Copper  t ubi ng:   Pr ovi de ASTM B88M ASTM B88,  Type L or  M copper  t ubi ng 
f or  bur i ed f act or y- pr ef abr i cat ed pr ei nsul at ed pi pi ng and f or  
abovegr ound pi pi ng.   Pr ovi de ASME B16. 18 or  ASME B16. 22 sol der  j oi nt  
f i t t i ngs,  uni ons,  and f l anges;  pr ovi de adapt er s as r equi r ed.

b.   Sol der  f or  copper  t ubi ng:   Pr ovi de ASTM B32,  95- 5 t i n- ant i mony sol der  
or  pr ovi de Pl umbi ng Code appr oved l ead- f r ee sol der .

c.   Fl anged connect i ons:   Pr ovi de ASME B16. 24,  Cl ass 150,  sol der  j oi nt  f l at  
f ace f l anged connect i ons.

d.   O- r i ng connect i ons:   Pr ovi de bet ween st r ai ght  sect i ons of  pi pe beyond 
1. 5 m 5 f eet  of  ext er i or  of  bui l di ngs.

2. 2. 2   St eel  Pi pi ng

Pr ovi de st eel  pi pi ng f or  chi l l ed wat er  pi pi ng,  chi l l ed- hot  wat er  pi pi ng,  
and hot  wat er  pi pi ng.

a.   St eel  pi pe:   Pr ovi de ASTM A53/ A53M,  Type E ( el ect r i c- r esi st ance wel ded,  
Gr ade A or  B) ,  ASTM A53/ A53M,  Type S ( seaml ess,  Gr ade A or  B) ,  or  
ASTM A106/ A106M ( seaml ess,  Gr ade A or  B) .   Pr ovi de Wei ght  Cl ass STD 
( St andar d)  or  Schedul e No.  40 bl ack st eel  pi pe f or  wel di ng end 
connect i ons.   Pr ovi de Wei ght  Cl ass XS ( Ext r a St r ong)  or  Schedul e No.  80 
bl ack st eel  pi pe f or  t hr eaded end connect i ons.

b.   St eel  pi pe f i t t i ngs:   Pr ovi de ASME B16. 9 but t wel di ng f i t t i ngs of  t he 
same mat er i al  and wei ght  as t he pi pi ng i n whi ch f i t t i ngs ar e 
i nst al l ed.   Pr ovi de ASME B16. 11 socket  wel di ng f i t t i ngs.

SECTI ON 33 61 14  Page 8



c.   St eel  pi pe f l anges:   Pr ovi de ASME B16. 5,  Cl ass 150 f l anges.

d.   O- r i ng connect i ons:   Pr ovi de bet ween st r ai ght  sect i ons of  pi pe beyond 
1. 5 m 5 f eet  of  ext er i or  of  bui l di ngs.

2. 2. 3   Pl ast i c Rei nf or ced Ther moset t i ng Resi n ( RTR)  Pi pi ng

Pr ovi de pl ast i c RTR pi pi ng f or  hot  domest i c wat er  pi pi ng,  r eci r cul at i ng hot  
domest i c wat er  pi pi ng,  chi l l ed wat er  pi pi ng,  chi l l ed- hot  wat er  pi pi ng,  and 
hot  wat er  pi pi ng.

a.   Pl ast i c car r i er  pi pe,  f i t t i ngs,  and adhesi ve:   Pr ovi de pl ast i c car r i er  
pi pi ng conf or mi ng t o t he Feder al  Agency Appr oved Br ochur e.  Pi pe,  
f i t t i ngs,  and adhesi ve shal l  be suppl i ed by same manuf act ur er .   Pi pe,  
f i t t i ngs,  f l anges,  and coupl i ngs shal l  have end connect i ons of  t he 
adhesi ve bel l  and spi got  t ype.   Thr eaded pi pi ng,  i ncl udi ng pi pe,  
f i t t i ngs,  f l anges,  and coupl i ngs,  wi l l  not  be per mi t t ed.

b.   Fl anged connect i ons:   Pr ovi de f l at  f ace f l anged connect i ons bet ween 
pl ast i c pi pi ng and met al  pi pi ng.   Pl ast i c f l anges shal l  be sui t abl e f or  
connect i ng t o ASME Cl ass 150 f l anges.

c.   Pl ast i c RTR pi pi ng s i zes:   When pi pi ng s i zes ot her  t han 50,  75,  100,  
150,  200 mm 2,  3,  4,  6,  and 8 i nches ar e i ndi cat ed,  pr ovi de next  l ar ger  
pi pi ng s i ze.   The connect i ng syst em pi pi ng shal l  be of  t he same si ze or  
i ncr eased t o meet  next  s i ze of  RTR pi pi ng.

2. 2. 4   Pl ast i c PVC Pi pi ng

Pr ovi de pl ast i c PVC pi pi ng onl y f or  chi l l ed wat er  pi pi ng.

a.   Pl ast i c PVC car r i er  pi pe,  f i t t i ngs,  and cement :   ASTM D1785pipe, 
ASTM D2466 socket  t ype f i t t i ngs,  and ASTM D2564sol vent  cement  shal l  be 
suppl i ed by t he same manuf act ur er .   Pi pe,  f i t t i ngs,  f l anges,  and 
coupl i ngs shal l  have sol vent  cement  socket  end connect i ons,  except  
pi pi ng beyond 1. 5 m 5 f eet  out s i de of  bui l di ngs shal l  have O- r i ng 
connect i ons.   Pl ast i c PVC pi pi ng shal l  be sui t abl e f or  wor ki ng pr essur e 
of  862 kPag at  24 degr ees C 125 psi g at  75 degr ees F.

b.   Fl anged connect i ons:   Pr ovi de f l at  f ace f l anged connect i ons bet ween 
pl ast i c pi pi ng and met al  pi pi ng.   Pl ast i c f l anges shal l  be sui t abl e f or  
connect i ng t o ASME Cl ass 150 f l anges.

c.   O- r i ng connect i ons:   Pr ovi de bet ween st r ai ght  sect i ons of  pi pe beyond 
1. 5 m 5 f eet  of  ext er i or  of  bui l di ngs.

2. 3   FLANGED CONNECTI ONS

Pr ovi de ASME Cl ass 150 f l at  f ace f l anged connect i ons.

a.   Gasket s:   ASTM D1330,  except  Shor e A dur omet er  har dness shal l  be 55 t o 
65,  3 mm 0. 125 i nch t hi ck et hyl ene pr opyl ene.   Pr ovi de one pi ece 
f act or y cut  f ul l - f ace gasket s.

b.   Bol t s:   ASTM A193/ A193M,  Gr ade B7.   Ext end mi ni mum of  t wo f ul l  t hr eads 
beyond nut  wi t h bol t s t i ght ened t o r equi r ed t or que.

c.   Nut s:   ASTM A194/ A194M,  Gr ade 7,  wi t h Tef l on coat ed t hr eads.
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d.   Washer s:   Pr ovi de gal vani zed st eel  f l at  c i r cul ar  washer s under  bol t  
heads and nut s.

e.   El ect r i cal l y  i sol at i ng ( i nsul at i ng)  gasket s f or  connect i ons bet ween 
met al  f l anges:   Pr ovi de ASTM D229 el ect r i cal  i nsul at i ng mat er i al  of  
1000 ohms mi ni mum r esi st ance.   Pr ovi de one pi ece f act or y cut  i nsul at i ng 
gasket s bet ween f l anges.   Pr ovi de s i l i con- coat ed f i ber gl ass i nsul at i ng 
s l eeves bet ween bol t s and hol es i n f l anges;  bol t s may have r educed 
shanks of  di amet er  not  l ess t han di amet er  at  r oot  of  t hr eads.   Pr ovi de 
3 mm 0. 125 i nch t hi ck hi gh- st r engt h i nsul at i ng washer s next  t o f l anges 
and pr ovi de st ai nl ess st eel  f l at  c i r cul ar  st eel  washer s over  i nsul at i ng 
washer s and under  bol t  heads and nut s.   Pr ovi de bol t s 13 mm 0. 5 i nch 
l onger  t han st andar d l engt h t o compensat e f or  t hi cker  i nsul at i ng 
gasket s and washer s under  bol t  heads and nut s.

2. 4   BURI ED WARNI NG AND I DENTI FI CATI ON TAPE

Pr ovi de det ect abl e al umi num f oi l  pl ast i c backed t ape or  det ect abl e magnet i c 
pl ast i c t ape manuf act ur ed speci f i cal l y  f or  war ni ng and i dent i f i cat i on of  
bur i ed pi pi ng.   Tape shal l  be det ect abl e by an el ect r oni c det ect i on 
i nst r ument .   Pr ovi de t ape i n r ol l s ,  75 mm 3 i nches mi ni mum wi dt h,  col or  
coded f or  t he ut i l i t y  i nvol ved wi t h war ni ng and i dent i f i cat i on i mpr i nt ed i n 
bol d bl ack l et t er s cont i nuousl y and r epeat edl y over  ent i r e t ape l engt h.   
War ni ng and i dent i f i cat i on shal l  r ead " CAUTI ON BURI ED PREI NSULATED WATER 
PI PI NG BELOW"  or  s i mi l ar  wor di ng.   Use per manent  code and l et t er  col or i ng 
unaf f ect ed by moi st ur e and ot her  subst ances cont ai ned i n t r ench backf i l l  
material.

2. 5   CONCRETE THRUST BLOCKS

Pr ovi de concr et e t hr ust  bl ocks as speci f i ed i n Sect i on 03 30 00 
CAST- I N- PLACE CONCRETE.   Concr et e shal l  be of  27. 6 MPa 4000 psi  mi ni mum 28 
day compr essi ve st r engt h,  ai r - ent r ai ned admi xt ur e ( 0. 13 kg per  cubi c met er )  
( 3. 6 ounces per  cubi c yar d)  wi t h wat er - r educi ng admi xt ur e ( 0. 81 kg per  
cubi c met er )  ( 22 ounces per  cubi c yar d) .

2. 6   PI PE SLEEVES

Pr ovi de wher e pi pi ng passes ent i r el y t hr ough wal l s  and f l oor s.   Pr ovi de 
s l 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 and 
f l oor s.   Pr ovi de 25 mm one i nch mi ni mum cl ear ance bet ween ext er i or  of  
pi pi ng or  pi pe i nsul at i on,  and i nt er i or  of  s l eeve or  cor e- dr i l l ed hol e.   
Fi r ml y pack space wi t h mi ner al  wool  i nsul at i on.   Seal  space at  bot h ends of  
s l eeve or  cor e- dr i l l ed hol e wi t h pl ast i c wat er pr oof  cement  whi ch wi l l  dr y 
t o a f i r m but  pl i abl e mass,  or  pr ovi de mechani cal l y adj ust abl e segment ed 
el ast omer i c seal .   I n f i r e wal l s and f i r e f l oor s,  seal  bot h ends of  s l eeves 
or  cor e- dr i l l ed hol es wi t h UL l i s t ed f i l l ,  voi d,  or  cavi t y mat er i al .

a.   Sl eeves i n masonr y and concr et e wal l s and f l oor s:   Pr ovi de hot - di p 
gal vani zed st eel ,  duct i l e- i r on,  or  cast - i r on s l eeves.   Cor e dr i l l i ng of  
masonr y and concr et e may be pr ovi ded i n l i eu of  s l eeves when cavi t i es 
i n t he cor e- dr i l l ed hol e ar e gr out ed smoot h.

b.   Sl eeves i n ot her  t han masonr y and Concr et e wal l s and f l oor s:  Pr ovi de 
0. 5 mm 26 gage gal vani zed st eel  sheet .
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2. 7   ESCUTCHEON PLATES

Pr ovi de spl i t  hi nge t ype met al  pl at es f or  pi pi ng ent er i ng wal l s and f l oor s 
i n exposed spaces.   Pr ovi de pol i shed st ai nl ess st eel  pl at es or  
chr omi um- pl at ed f i ni sh on copper  al l oy pl at es i n f i ni shed spaces.   Pr ovi de 
pai nt  f i ni sh on met al  pl at es i n unf i ni shed spaces.

PART 3   EXECUTI ON

3. 1   INSTALLATION

I nst al l at i on of  ext er i or  bur i ed f act or y- pr ef abr i cat ed pr ei nsul at ed wat er  
pi pi ng syst ems shal l  be i n accor dance wi t h manuf act ur er ' s i nst al l at i on 
manual .   Wel di ng of  st eel  pi pi ng i ncl udi ng qual i f i cat i on of  wel der s shal l  
be i n accor dance wi t h ASME B31. 1,  met al l i c  ar c pr ocess.   Devi at i ons shal l  
not  be per mi t t ed unl ess aut hor i zed i n wr i t i ng by Cont r act i ng Of f i cer .  
I nst al l  pi pi ng st r ai ght  and t r ue t o bear  evenl y on sand beddi ng mat er i al .  
I nst al l at i on and f i el d assembl y of  pl ast i c RTR pi pi ng shal l  be i n 
accor dance wi t h t he Feder al  Agency Appr oved Br ochur e.

a.   Cl eani ng of  pi pi ng:   Keep i nt er i or  and ends of  new pi pi ng and exi st i ng 
pi pi ng af f ect ed by t he Cont r act or ' s oper at i ons,  c l eaned of  wat er  and 
f or ei gn mat t er  dur i ng i nst al l at i on by means of  pl ugs or  ot her  appr oved 
met hods.   When wor k i s not  i n pr ogr ess,  secur el y c l ose open ends of  
pi pe and f i t t i ngs t o pr event  ent r y of  wat er  and f or ei gn mat t er .   
I nspect  pi pi ng bef or e pl aci ng i nt o posi t i on.

b.   Demol i t i on:   Remove mat er i al s  so as not  t o damage mat er i al s whi ch ar e 
t o r emai n.   Repl ace exi st i ng wor k damaged by t he Cont r act or ' s 
oper at i ons wi t h new wor k of  t he same const r uct i on.

3. 2   FI ELD JOI NTS

a.   Car r i er  pi pi ng j oi nt s wi t hout  concr et e anchor :   Pr essur e t est  and 
appr ove pi pi ng j oi nt s.   Pr ovi de j oi nt s wi t h pol yur et hane or  
pol y i socyanat e i nsul at i on of  same t ype and t hi ckness as i nsul at i on on 
car r i er  pi pi ng.   Pr ovi de wat er pr oof  shr i nk s l eeves t o cover  i nsul at i on 
and over l ap not  l ess t han 150 mm 6 i nches of  each end of  condui t  
section.

b.   Car r i er  pi pi ng j oi nt s wi t h concr et e anchor :   Pr essur e t est  and appr ove 
pi pi ng j oi nt s.   Pr ovi de each el bow and t ee wi t h concr et e anchor s 
( t hr ust  bl ocks) .   Pr ovi de wat er pr oof  end seal s bet ween car r i er  pi pi ng 
and condui t  adj acent  t o each car r i er  pi pe f i t t i ng.  Encase car r i er  pi pe 
f i t t i ng and at  l east  50 mm 2 i nches of  each end of  condui t  wi t h a 
mi ni mum of  150 mm 6 i nches of  concr et e.

3. 3   BURI ED FACTORY- PREFABRI CATED PREI NSULATED PI PE I NSTALLATI ON

a.   Assembl y and al i gnment :   Assembl e car r i er  pi pe and f i t t i ngs accor di ng 
t o manuf act ur er ' s i nst al l at i on manual ;  assembl e pl ast i c RTR pi pi ng i n 
accor dance wi t h t he Feder al  Agency Appr oved Br ochur e.  Mai nt ai n pr oper  
al i gnment  dur i ng assembl y of  j oi nt s.

b.   Beddi ng:   Accur at el y gr ade t r ench beddi ng wi t h a mi ni mum of  150 mm 6 
i nches of  manuf act ur ed or  nat ur al  sand.   Backf i l l  sand t o a mi ni mum of  
150 mm 6 i nches above and bel ow condui t .   Lay beddi ng t o f i r ml y suppor t  
condui t  al ong ent i r e l engt h.
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c.   Concr et e t hr ust  bl ocks:   Encase each el bow and t ee of  car r i er  pi pe i n 
t hr ust  bl ock wi t h mi ni mum of  0. 28 squar e met er  3 squar e f eet  of  
t hr ust - bear i ng sur f ace cast  agai nst  undi st ur bed soi l ,  mi ni mum 
pi pe- t o- bear i ng sur f ace s i ngl e di mensi on of  250 mm 10 i nches 
per pendi cul ar  t o bear i ng sur f ace,  and mi ni mum vol ume of   0. 25 cubi c 
met er  9 cubi c f eet ,  except  as i ndi cat ed ot her wi se.   Di st ur bed soi l  
under  and ar ound t hr ust  bl ocks shal l  be compact ed.

3. 4   FI ELD QUALI TY CONTROL

Bef or e f i nal  accept ance of  wor k,  t est  each syst em t o demonst r at e compl i ance 
wi t h cont r act  r equi r ement s.   Thor oughl y f l ush and cl ean pi pi ng bef or e 
pl aci ng i n oper at i on.   Fl ush pi pi ng at  mi ni mum vel oci t y of  2. 4 met er s per  
second 8 f ps.   Cor r ect  def ect s i n t he wor k and r epeat  t est s unt i l  wor k i s 
i n compl i ance wi t h cont r act  r equi r ement s.   Fur ni sh pot abl e wat er ,  
el ect r i c i t y,  i nst r ument s,  connect i ng devi ces,  and per sonnel  f or  t est s.

a.   Fi el d t est s of  car r i er  pi pi ng:   Do not  cover  car r i er  pi pi ng j oi nt s wi t h 
i nsul at i on or  concr et e anchor s ( t hr ust  bl ocks) ,  unt i l  car r i er  pi pi ng 
j oi nt s pass f i el d t est s.

b.   Hydr ost at i c pr essur e t est :   Test  pi pi ng syst em at  1379 kPag 200 psi g 
f or  mi ni mum hol di ng per i od of  2 hour s dur i ng whi ch t i me pr essur e shal l  
not  dr op mor e t han 28 kPa 4 psi ;  t est  pl ast i c RTR pi pi ng i n accor dance 
wi t h Feder al  Agency Appr oved Br ochur e.   Pr essur e dr op gr eat er  t han 28 
kPag 4 psi cor r ect ed f or  t emper at ur e var i at i on const i t ut es f ai l ur e.   
Val ve of f  pi pi ng syst em and di sconnect  met hod of  pi pi ng syst em 
pr essur i zat i on bef or e st ar t i ng t he 2 hour  pr essur e hol di ng per i od.   
Dur i ng hydr ost at i c pr essur e t est ,  exami ne pi pi ng syst em f or  l eaks.  
Repai r  l eaki ng j oi nt s,  r epl ace damaged and por ous pi pe and f i t t i ngs 
wi t h new mat er i al s,  and r epeat  t est s.

c.   Thr ust  bl ocks:   I f  O- r i ng connect i ons ar e used,  pr ovi de t empor ar y 
t hr ust  bl ocks pr i or  t o hydr ost at i c pr essur e t est i ng of  pi pi ng syst em.   
Pl ace beddi ng and backf i l l  ar ound cent er  por t i on of  pi pi ng syst em,  
l eavi ng t hr ust  bl ocks and f i el d j oi nt s c l ear  f or  obser vat i on.   Af t er  
successf ul  compl et i on of  hydr ost at i c pr essur e t est ,  cast  concr et e 
t hr ust  bl ocks.

d.   Fi el d i nspect i ons:   Pr i or  t o i ni t i al  oper at i on,  i nspect  pi pi ng syst em 
f or  compl i ance wi t h dr awi ngs,  speci f i cat i ons,  and manuf act ur er ' s 
submittals.

3. 5   DISINFECTION

Di si nf ect  new hot  domest i c wat er  pi pi ng under  Sect i on 22 00 00 PLUMBI NG,  
GENERAL PURPOSE.

        - -  End of  Sect i on - -
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