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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  f or ce mai ns and i nver t ed s i phons 
f or  sewage syst ems.

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

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

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

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

PART 1   GENERAL

**************************************************************************
NOTE:   See UFC 3- 240- 01 f or  addi t i onal  desi gn 
i nf or mat i on on f or ce mai ns and i nver t ed s i phons.

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

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

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

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

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

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI CI ALS 
(AASHTO)

AASHTO HB- 17 ( 2002;  Er r at a 2003;  Er r at a 2005,  17t h 
Edi t i on)  St andar d Speci f i cat i ons f or  
Hi ghway Br i dges

AMERI CAN PETROLEUM I NSTI TUTE ( API )

API  Spec 6D ( 2014;  Er r at a 1- 2 2014;  Er r at a 3- 6 2015;  
ADD 1 2015;  ADD 2 2016;  Er r at a 7- 8 2016;  
Er r at a 9 2017)  Speci f i cat i on f or  Pi pel i ne 
and Pi pi ng Val ves

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWWA)

AWWA C105/ A21. 5 ( 2010)  Pol yet hyl ene Encasement  f or  
Duct i l e- I r on Pi pe Syst ems

AWWA C110/ A21. 10 ( 2012)  Duct i l e- I r on and Gr ay- I r on Fi t t i ngs 
f or  Wat er

AWWA C111/ A21. 11 ( 2017)  Rubber - Gasket  Joi nt s f or  
Duct i l e- I r on Pr essur e Pi pe and Fi t t i ngs

AWWA C115/ A21. 15 ( 2011)  Fl anged Duct i l e- I r on Pi pe Wi t h 
Duct i l e- I r on or  Gr ay- I r on Thr eaded Fl anges

AWWA C151/ A21. 51 ( 2017)  Duct i l e- I r on Pi pe,  Cent r i f ugal l y 
Cast

AWWA C200 ( 2012)  St eel  Wat er  Pi pe -  6 I n.  ( 150 mm)  
and Lar ger

AWWA C203 ( 2008)  Coal - Tar  Pr ot ect i ve Coat i ngs and 
Li ni ngs f or  St eel  Wat er  Pi pel i nes -  Enamel  
and Tape -  Hot - Appl i ed

AWWA C207 ( 2018)  St andar d f or  St eel  Pi pe Fl anges f or  
Wat er wor ks Ser vi ce,  Si zes 4 i n.  t hr ough 
144 i n.  ( 100 mm t hr ough 3600 mm)

AWWA C208 ( 2017)  Di mensi ons f or  Fabr i cat ed St eel  
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Wat er  Pi pe Fi t t i ngs

AWWA C210 ( 2007)  St andar d f or  Li qui d Epoxy Coat i ng 
Syst ems f or  t he I nt er i or  and Ext er i or  of  
St eel  Wat er  Pi pel i nes

AWWA C300 ( 2016)  Rei nf or ced Concr et e Pr essur e Pi pe,  
St eel - Cyl i nder  Type

AWWA C301 ( 2014)  Pr est r essed Concr et e Pr essur e Pi pe,  
St eel - Cyl i nder  Type

AWWA C303 ( 2017)  Concr et e Pr essur e Pi pe,  
Bar - Wr apped,  St eel - Cyl i nder  Type

AWWA C500 ( 2009)  Met al - Seat ed Gat e Val ves f or  Wat er  
Suppl y Ser vi ce

AWWA C508 ( 2017)  Swi ng- Check Val ves f or  Wat er wor ks 
Ser vi ce,  2 I n.  Thr ough 48- I n.  ( 50- mm 
Thr ough 1, 200- mm)  NPS

AWWA C600 ( 2017)  I nst al l at i on of  Duct i l e- I r on Mai ns 
and Thei r  Appur t enances

AWWA C900 ( 2016)  Pol yvi nyl  Chl or i de ( PVC)  Pr essur e 
Pi pe,  and Fabr i cat ed Fi t t i ngs,  4 I n.  
Thr ough 60 I n.  ( 100 mm Thr ough 1, 500 mm)

AWWA C909 ( 2016)  Mol ecul ar l y Or i ent ed Pol yv i nyl  
Chl or i de ( PVCO)  Pr essur e Pi pe,  4 I n.  ( 100 
mm)  and Lar ger

ASME I NTERNATI ONAL ( ASME)

ASME B16. 1 ( 2015)  Gr ay I r on Pi pe Fl anges and Fl anged 
Fi t t i ngs Cl asses 25,  125,  and 250

ASME B16. 3 ( 2011)  Mal l eabl e I r on Thr eaded Fi t t i ngs,  
Cl asses 150 and 300

ASTM I NTERNATI ONAL ( ASTM)

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 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 D2122 ( 2016)  St andar d Test  Met hod f or  
Det er mi ni ng Di mensi ons of  Ther mopl ast i c 
Pi pe and Fi t t i ngs
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ASTM D2241 ( 2015)  St andar d Speci f i cat i on f or  
Pol y( Vi nyl  Chl or i de)  ( PVC)  Pr essur e- Rat ed 
Pi pe ( SDR Ser i es)

ASTM D2464 ( 2015)  St andar d Speci f i cat i on f or  Thr eaded 
Pol y( Vi nyl  Chl or i de)  ( PVC)  Pl ast i c Pi pe 
Fi t t i ngs,  Schedul e 80

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 D2657 ( 2007;  R 2015)  Heat  Fusi on Joi ni ng 
Pol yol ef i n Pi pe and Fi t t i ngs

ASTM D2774 ( 2012)  Under gr ound I nst al l at i on of  
Ther mopl ast i c Pr essur e Pi pi ng

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

ASTM D3035 ( 2015)  Pol yet hyl ene ( PE)  Pl ast i c Pi pe 
( DR- PR)  Based on Cont r ol l ed Out si de 
Diameter

ASTM D3139 ( 1998;  R 2011)  Joi nt s f or  Pl ast i c  Pr essur e 
Pi pes Usi ng Fl exi bl e El ast omer i c Seal s

ASTM D3308 ( 2012;  R 2017)  PSt andar d Speci f i cat i on f or  
TFE Resi n Ski ved Tape

ASTM D3350 ( 2012)  Pol yet hyl ene Pl ast i cs Pi pe and 
Fi t t i ngs Mat er i al s

ASTM D3754 ( 2014)  " Fi ber gl ass"  
(Glass-Fiber-Reinforced 
Ther moset t i ng- Resi n)  Sewer  and I ndust r i al  
Pr essur e Pi pe

ASTM D4101 ( 2017)  St andar d Cl assi f i cat i on Syst em and 
Basi s f or  Speci f i cat i on f or  Pol ypr opyl ene 
I nj ect i on and Ext r usi on Mat er i al s

ASTM D4161 ( 2014)  " Fi ber gl ass"  
(Glass-Fiber-Reinforced 
Ther moset t i ng- Resi n)  Pi pe Joi nt s Usi ng 
Fl exi bl e El ast omer i c Seal s

ASTM F1483 ( 2017)  St andar d Speci f i cat i on f or  Or i ent ed 
Pol y( Vi nyl  Chl or i de) ,  PVCO,  Pr essur e Pi pe

ASTM F477 ( 2014)  St andar d Speci f i cat i on f or  
El ast omer i c Seal s ( Gasket s)  f or  Joi ni ng 
Pl ast i c Pi pe
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DUCTI LE I RON PI PE RESEARCH ASSOCI ATI ON ( DI PRA)

DI PRA TRD ( 2016)  Thr ust  Rest r ai nt  Desi gn f or  Duct i l e 
I r on Pi pe

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

MSS SP- 78 ( 2011)  Cast  I r on Pl ug Val ves,  Fl anged and 
Thr eaded Ends

1. 2   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.

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

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y  Cont r ol  
appr oval . ] [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he " G"  
desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  t he 
Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
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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- 06 Test  Repor t s

Di sposal  of  Wast e Wat er

Fi nal  Test  Repor t

1. 3   DELI VERY,  STORAGE,  AND HANDLI NG

Do not  damage pi pe,  f i t t i ngs and accessor i es,  and pi pe coat i ngs dur i ng 
del i ver y,  handl i ng,  and st or age.

PART 2   PRODUCTS

2. 1   PI PE AND FI TTI NGS

**************************************************************************
NOTE:   No t ype of  pi pe speci f i ed i n t hi s sect i on 
wi l l  be del et ed except :

a.   As descr i bed t hr oughout  t hese not es.

b.   Upon speci f i c  appr oval  of  HQUSACE ( CEMP- ET) .

c.   As st i pul at ed i n speci f i c  di r ect i ves.

d.   When a cer t ai n t ype i s r equi r ed by a r ai l r oad 
company f or  pi pi ng passi ng under  i t s  r i ght - of - way.

Gener al l y,  f or ce mai ns l ess t han 100 mm 4 i nches i n 
di amet er  wi l l  not  be r ecommended;  however ,  
c i r cumst ances may r equi r e smal l er  f or ce mai ns;  i n 
t hose cases,  cut t er  pumps or  ot her  shr eddi ng devi ces 
wi l l  be r equi r ed.

Cl ass 150 pi pe wi l l  nor mal l y be speci f i ed f or  f or ce 
mai ns and i nver t ed s i phons except  wher e l ocal  
condi t i ons r equi r e a hi gher  c l ass.   Cl ass 150 pi pe 
i s f ur ni shed wi t h wal l  t hi ckness sui t abl e f or  l ayi ng 
wi t h a st andar d desi gn dept h of  cover ,  usi ng a 
f l at - bot t om t r ench wi t hout  bl ocks and wi t h compact ed 
backf i l l .   For  ot her  condi t i ons,  t he c l ass or  
pr essur e,  and l oadi ng wi l l  be speci f i ed 
accor di ngl y.   Cast - i r on f i t t i ngs can be used wi t h 
most  of  t he pi pe mat er i al s speci f i ed.   Fl anged 
j oi nt s wi l l  not  be used f or  bur i ed i nst al l at i on 
because a f l anged j oi nt  r equi r es speci al  
const r uct i on consi der at i ons when bur i ed.

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

Pr ovi de pi pi ng i n l ocat i ons and s i zes as speci f i ed i n t he f ol l owi ng t abl e.   
Al so conf or m t o t he r espect i ve speci f i cat i ons and ot her  r equi r ement s 
speci f i ed bel ow
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Location Pi pi ng Si ze Range Pi pi ng Mat er i al

For ce Mai ns Less t han 100 mm 4 
i nches i n di amet er

Gal vani zed St eel ,  Pol yvi nyl  
Chl or i de ( PVC)  Pl ast i c,  
Pol yet hyl ene ( PE)  Pl ast i c or  
Pol ypr opyl ene Pl ast i c

I nsi de Pump St at i ons Less t han 100 mm 4 
inches

Gal vani zed St eel

[ For ce Mai ns] [  and 
] [ I nver t ed Si phons]

100 mm 4 i nches i n 
di amet er  and l ar ger

Duct i l e I r on,  St eel ,  Concr et e 
Pr essur e Pi pe,  PVC Pl ast i c,  
Or i ent ed PVC PE Pl ast i c,  or  
Rei nf or ced Ther moset t i ng Resi n Pi pe 
(RTRP)

[ For ce Mai ns] [  and 
] [ I nver t ed Si phons]

200 mm 8 i nches i n 
di amet er  and l ar ger

May be Rei nf or ced Pl ast i c Mor t ar  
Pr essur e ( RPMP)

I nsi de Pump St at i ons 100 mm 4 i nches i n 
di amet er  and l ar ger

Duct i l e I r on Pi pe wi t h Bol t ed 
Fl ange Joi nt s

2. 1. 1   Concr et e Pr essur e Pi pe
 

**************************************************************************
NOTE:   Use r ei nf or ced and pr est r essed concr et e pi pe 
f or  wat er  suppl y di st r i but i on l i nes.   AWWA St andar ds 
do not  i ncl ude s i zes l ess t han 254 mm 10 i nches i n 
di amet er .   Appl i cabl e s i ze r anges f or  publ i cat i ons 
r ef er enced i n t hi s par agr aph ar e as f ol l ows:

Publications mm I nches

AWWA C303 ( Rei nf or ced) 250 -  1050 10 -  42

AWWA C300 ( Rei nf or ced) 600 -  3600 24 -  144

AWWA C301 ( Pr est r essed) 400 -  3600 16 -  144

I n l ocal i t i es wher e 150 and 200 mm 6- and 8- i nch pi pe 
conf or mi ng t o AWWA C303 i s avai l abl e,  t he f ol l owi ng 
wi l l  be i ncl uded i n t he cont r act  speci f i cat i on as 
appr opr i at e.   I n addi t i on t o t he dat a i n TABLE 1 of  
AWWA C303,  t he f ol l owi ng wi l l  be appl i cabl e:

Nomi nal  i nsi de 
di amet er  of  pi pe

150 mm6 i nches 200 mm8 i nches

Nomi nal  l i ni ng 
thickness

6 mm1/ 4 i nch 6 mm1/ 4 i nch
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Nomi nal  coat i ng 
thickness

25 mm1 i nch 25 mm1 i nch

Cl ass 150

Tot al  st eel  ar ea per
 mm f oot

1990 squar e mm0. 94
squar e i nch

1990 squar e mm0. 94
squar e i nch

Gauge cyl i nder  
number

16 16

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

Pr ovi de concr et e pr essur e pi pe and f i t t i ngs t hat  conf or m t o [ AWWA C300,  ] [
AWWA C301,  ] [ or  ] [ AWWA C303,  ] as appl i cabl e f or  t he ser vi ce r equi r ement s,  
wi t h r ubber  gasket  j oi nt s of  t he t ype usi ng st eel  bel l  and spi got  j oi nt  
rings.

2. 1. 2   Pl ast i c Pi pe

2. 1. 2. 1   PE Pi pe

ASTM D3350 and ASTM D3035,  mi ni mum pr essur e r at i ng of  689 kPa 100 psi  at  23 
degr ees C 73. 4 degr ees F.

2. 1. 2. 2   Pol ypr opyl ene Pi pe

ASTM D2122 and ASTM D4101.

2. 1. 2. 3   PVC Pr essur e Pi pe

**************************************************************************
NOTE:   ASTM D1785 wi l l  be used f or  t hr eaded j oi nt s.   
The SDR ( Pr essur e r at i ng)  syst em and PC ( Pr essur e 
c l ass)  syst em ar e not  di r ect l y r el at ed.   Ref er ence 
shoul d be made t o t he per t i nent  s t andar ds f or  
c l ar i f i cat i on.   Pr essur e r at ed pl ast i c pi pe shoul d 
be der at ed because wat er  hammer  and sur ges ar e not  
i ncl uded i n t he desi gn.   I t  i s  suggest ed t hat  t he 
oper at i ng pr essur e not  exceed 2/ 3 of  t he r at ed 
wor ki ng pr essur e.   Pr essur e c l ass pl ast i c pi pe,  
meet i ng AWWA C900 st andar ds,  wi l l  not  r equi r e a 
der at i ng f or  i nst ant aneous vel oci t y change not  
exceedi ng 0. 61 met er s per  second 2 f ps and f or  
t emper at ur e r ange not  exceedi ng 23 degr ees C 72 
degr ees F.

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

a.   PVC Pr essur e Pi pe and Fi t t i ngs Less Than 100 mm 4 i nches Di amet er :   
ASTM D1785,  Schedul e [ 40] [ 80] [ 120] ,  or  ASTM D2241,  SDR [ 21] [ 26] [ 32. 5] ,  
wi t h scr ew j oi nt s,  push- on j oi nt s,  or  sol vent  wel d j oi nt s.

b.   PVC Pr essur e Pi pe and Fi t t i ngs 100 mm 4 i nches Di amet er  and Lar ger :   
ASTM D2241,  SDR [ 21] [ 26] [ 32. 5] ,  or  AWWA C900,  Cl ass [ 100] [ 150] [ 200] ,  
wi t h push- on j oi nt s.

2. 1. 2. 4   Or i ent ed Pol yvi nyl  Chl or i de ( PVCO)  Pl ast i c Pi pe

Pr ovi de pi pe,  coupl i ngs,  and f i t t i ngs manuf act ur ed of  mat er i al  conf or mi ng 
to ASTM D1784,  Cl ass 12454- B.   Pr ovi de pi pe conf or mi ng t o AWWA C909,  Cl ass 
150,  and t o ASTM F1483 wi t h an out s i de di amet er  equal  t o cast  i r on out s i de 
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diameter.

2. 1. 3   RPMP Pi pe

Pr ovi de RPMP i n accor dance wi t h ASTM D3754 pr oduced by cent r i f ugal  cast i ng 
and wi t h an out s i de di amet er  equal  t o duct i l e i r on pi pe di mensi ons f r om 450 
mm 18 i nch t o 1200 mm 48 i nch.   Pr ovi de a smoot h uni f or m cont i nuous 
r esi n- r i ch sur f ace l i ner  coat i ng t he ent i r e i nner  sur f ace of  t he pi pe.   
Ensur e t he mi ni mum pi pe st i f f ness pr ovi ded i s 248 kPa 36 psi .

2. 1. 4   RTRP Li nes

ASTM D2996,  2413 kPa 350 psi  r at ed,  cast  i r on pi pe di mensi ons onl y,  wi t h 
el ast omer i c gasket  j oi nt s.   Fi t t i ngs:   AWWA C110/ A21. 10,  r at ed 1034 kPa 150 
psi .   Use i nsi de s l eeves pr ovi ded by t he manuf act ur er  when mechani cal  j oi nt  
f i t t i ngs ar e used.

2. 1. 5   Duct i l e I r on Pi pe

**************************************************************************
NOTE:   The use of  cast - i r on f i t t i ngs and speci al s 
wi t h duct i l e i r on pi pe i s gener al l y  accept abl e.   
However ,  when r equi r ed by unusual l y sever e l oadi ng 
condi t i ons,  duct i l e i r on f i t t i ngs and speci al s 
conf or mi ng t o AWWA C110/ A21. 10 wi l l  be speci f i ed.

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

2. 1. 5. 1   Duct i l e I r on Pi pe

AWWA C151/ A21. 51,  wor ki ng pr essur e not  l ess t han 1034 kPa 150 psi ,  unl ess 
ot her wi se shown or  speci f i ed.

2. 1. 5. 2   Ri ver  Cr ossi ng Pi pe

AWWA C151/ A21. 51,  mi ni mum t hi ckness Cl ass 54 wi t h j oi nt s i n compl i ance wi t h 
appl i cabl e r equi r ement s of  AWWA C110/ A21. 10.

2. 1. 5. 3   Fi t t i ngs,  Mechani cal

AWWA C110/ A21. 10,  r at ed f or  1034 kPa 150 psi .

2. 1. 5. 4   Fi t t i ngs,  Push- On

AWWA C110/ A21. 10 and AWWA C111/ A21. 11,  r at ed f or  1034 kPa 150 psi .

2. 1. 6   St eel  Pi pe

2. 1. 6. 1   St eel  Pi pe,  150 mm 6 i nches Di amet er  and Lar ger

AWWA C200.

2. 1. 6. 2   St eel  Pi pe Less Than 150 mm 6 i nches Di amet er

ASTM A53/ A53M,  st andar d wei ght ,  t hr eaded end,  gal vani zed.

2. 1. 6. 3   Fi t t i ngs,  150 mm 6 i nches Di amet er  and Lar ger

AWWA C200,  f abr i cat ed i n compl i ance wi t h AWWA C208.
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2. 1. 6. 4   Fi t t i ngs Less Than 150 mm 6 i nches Di amet er

ASME B16. 3,  gal vani zed.

2. 2   JOINTS

2. 2. 1   PE Pi pi ng

2. 2. 1. 1   Heat  Fusi on Joi nt s

ASTM D2657.

2. 2. 1. 2   Fl anged Joi nt s

ASME B16. 1 or  AWWA C207.

2. 2. 1. 3   Mechani cal  Joi nt s

ASME B16. 1.

2. 2. 2   Pol ypr opyl ene Pi pi ng

Heat  Fusi on Joi nt s:   ASTM D2657.

2. 2. 3   PVC Pi pi ng

Pr ovi de cent er i ng r i ngs or  st ops t o ensur e coupl i ngs used wi t h pl ai n end 
pi pe ar e cent er ed on t he j oi nt .

2. 2. 3. 1   Scr ew Joi nt  Fi t t i ngs

ASTM D2464,  Schedul e 80

2. 2. 3. 2   Push- On Joi nt  Fi t t i ngs

ASTM D3139,  wi t h ASTM F477gaskets

2. 2. 3. 3   Sol vent  Cement

ASTM D2564

2. 2. 4   PVCO Pi pe

Pr ovi de j oi nt s conf or mi ng t o ASTM D3139 and el ast omer i c gasket s conf or mi ng 
to ASTM F477.

2. 2. 5   Duct i l e I r on Pi pi ng

2. 2. 5. 1   Push- on Joi nt s

AWWA C111/ A21. 11.

2. 2. 5. 2   Mechani cal  Joi nt s

AWWA C111/ A21. 11 as modi f i ed by AWWA C151/ A21. 51.

2. 2. 5. 3   Fl anged Joi nt s

AWWA C115/ A21. 15.
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2. 2. 6   St eel  Pi pi ng

2. 2. 6. 1   Push- on Joi nt s

AWWA C200.

2. 2. 6. 2   Mechani cal  Joi nt s

AWWA C200.

2. 2. 6. 3   Fl anged Joi nt s

AWWA C207.

2. 2. 7   RPMP Pi pi ng

Pr ovi de bel l  and spi got  gasket  coupl i ng j oi nt s ut i l i z i ng an el ast omer i c 
gasket  i n accor dance wi t h ASTM D4161 and ASTM F477.

2. 3   VALVES

2. 3. 1   Gat e Val ves

Pr ovi de gat e val ves 80 mm 3 i nches and l ar ger  i n compl i ance wi t h AWWA C500.   
Pr ovi de non- r i s i ng st em ( NRS)  val ves f or  bur i ed ser vi ce,  50 mm 2 i nch 
squar e nut  oper at ed wi t h j oi nt s appl i cabl e t o t he pi pe or  i nst al l at i on.   
Fur ni sh bur i ed val ves wi t h ext ensi on st ems compr i s i ng socket ,  ext ensi on 
st em and oper at i ng nut ,  and of  an appr opr i at e l engt h t o br i ng oper at i ng nut  
t o wi t hi n 150 mm 6 i nches of  gr ade.   Pr ovi de one 1200 mm 4 f oot  " T"  handl e 
val ve wr ench f or  each quant i t y of  6 bur i ed val ves.   Pr ovi de out s i de scr ew 
and yoke ( OS&Y) ,  handwheel  oper at ed wi t h f l ange ends f or  gat e val ves t hat  
ar e exposed or  i nst al l ed i nsi de unl ess ot her wi se i ndi cat ed.   Cast  an ar r ow 
and t he wor d " OPEN"  on al l  gat e val ve oper at i ng nut s and handwheel s i n 
r ai sed l et t er s t o i ndi cat e t he di r ect i on of  openi ng.   Equi p gat e val ves 350 
mm 14 i nches and l ar ger  wi t h gear i ng t o r educe oper at i ng ef f or t .   Equi p 
gat e val ves 350 mm 14 i nches and l ar ger ,  i nst al l ed i n hor i zont al  l i nes i n 
hor i zont al  posi t i on wi t h st ems hor i zont al ,  wi t h br onze t r ack,  r ol l er  and 
scr aper s t o suppor t  t he wei ght  of  t he gat e f or  i t s  f ul l  l engt h of  t r avel .   
Fi t  gat e val ves 350 mm 14 i nches and l ar ger  i nst al l ed i n ver t i cal  pi pe 
l i nes wi t h st ems hor i zont al  wi t h s l i des t o assi st  t he t r avel  of  t he gat e 
assembly.

2. 3. 2   Check Val ves

**************************************************************************
NOTE:   When t he desi gn r equi r es t he use of  check 
val ves wi t h out s i de bal ance l ever s,  an appr opr i at e 
descr i pt i ve st at ement  wi l l  be added.   Sever al  t ypes 
of  swi ng check val ves ar e avai l abl e f or  sever al  
di f f er ent  j ob r equi r ement s and t he manuf act ur er  
shoul d be consul t ed f or  speci f i c  j ob appl i cat i ons.   
These val ves i nc l ude hor i zont al ,  l ever  and wei ght ,  
l ever  and spr i ng,  ai r  cushi on,  oi l  hydr aul i c,  et c.   
The oper at i ng pr essur e and f or ce mai n vel oci t y wi l l  
det er mi ne t he t ype of  swi ng check val ve needed.

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

Pr ovi de i r on- bodi ed check val ves t hat  per mi t  f r ee f l ow of  sewage f or war d 
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and pr ovi de a posi t i ve check agai nst  backf l ow.   Desi gn check val ves f or  a 
mi ni mum wor ki ng pr essur e of  1034 kPa 150 psi  or  as i ndi cat ed.   Di r ect l y 
cast  t he manuf act ur er ' s name,  i ni t i al s,  or  t r ademar k and al so t he s i ze of  
t he val ve,  wor ki ng pr essur e,  and di r ect i on of  f l ow on t he body.

2. 3. 2. 1   Bal l  Check Val ves

Pr ovi de i r on- bodi ed bal l  check val ves,  wi t h f l anged ends,  t hat  ar e of  t he 
non- sl am t ype.   Pr ovi de Cl ass 125 125 pound t ype f l anges compl yi ng wi t h 
ASME B16. 1 wi t h st ai nl ess st eel  bal l  unl ess ot her wi se speci f i ed.

2. 3. 2. 2   Swi ng Check Val ves

Compl y wi t h AWWA C508.  Pr ovi de wi t h i r on body,  br onze mount ed,  and f l anged 
ends.   Pr ovi de Cl ass 125 125 pound t ype f l anges,  compl yi ng wi t h ASME B16. 1.

2. 3. 3   Pl ug Val ves

Pr ovi de cast  i r on val ves compl yi ng wi t h MSS SP- 78 or  st eel  pl ug val ves i n 
compl i ance wi t h API  Spec 6D.

2. 3. 4   Pi nch Val ves

Pr ovi de doubl e act i ng,  j am- pr oof  t ype pi nch val ves wi t h unobst r uct ed 
st r eaml i ned f l ows and bui l t - i n oper at or .   Pr ovi de i r on bodi ed val ves wi t h a 
non- r i s i ng handwheel .   Pr ovi de a s l eeve of  pur e gum r ubber ,  neopr ene,  Buna 
N or  hypal on as r equi r ed f or  ser v i ce.   Pr ovi de a val ve wi t h f l anged ends of  
Cl ass 125125 pound t ype i n compl i ances wi t h ASME B16. 1.

2. 3. 5   Ai r  Rel ease Val ves

**************************************************************************
NOTE:   When condi t i ons i ndi cat e t hat  vacuum 
condi t i ons may exi st  i n t he l i ne,  t he use of  a 
sewage ai r  and vacuum val ve may be r equi r ed.   An 
appr opr i at e par agr aph wi l l  be added.   Ai r  vent s wi l l  
be speci f i cal l y  adapt ed f or  use wi t h sewage.

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

Pr ovi de ai r  r el ease val ves desi gned t o per mi t  r el ease of  ai r  f r om an empt y 
pi pe dur i ng f i l l i ng and capabl e of  di schar gi ng accumul at ed ai r  i n t he l i ne 
whi l e t he l i ne i s i n oper at i on and under  pr essur e.   At t ach val ves by means 
of  t hr eaded pi pe connect i ons.   Vent  val ves t o t he at mospher e.

2. 3. 5. 1   Manual  Ai r  Rel ease Val ves

Consi st i ng of  an 80 mm 3 i nch gat e val ve and 80 mm 3 i nch duct i l e i r on pi pe 
and f i t t i ngs.   I nst al l  t he val ve wi t h i t s  l i ne of  f l ow i n t he hor i zont al  
position.

2. 3. 5. 2   Aut omat i c Ai r  Rel ease Val ve

Compound l ever  t ype capabl e of  wi t hst andi ng oper at i ng pr essur es of  1034 kPa 
150 psi ,  wi t h a 13 mm 1/ 2 i nch out l et .   Pr ovi de wi t h i r on body and cover  of  
t he val ve and a st ai nl ess st eel  f l oat .   Pr ovi de i nt er nal  par t s made 
ent i r el y of  st ai nl ess st eel  or  br onze.   Pr ovi de val ve speci f i cal l y  adapt ed 
f or  use wi t h sewage and compl et e wi t h hose and bl ow- of f  val ves t o per mi t  
backf l ushi ng wi t hout  di smant l i ng t he val ve.
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2. 4   VALVE VAULTS

**************************************************************************
NOTE:   Val ve vaul t s wi l l  be r equi r ed on al l  ai r  
vent s i nst al l ed on t he bur i ed f or ce mai ns.   Det ai l s  
wi l l  be shown on t he dr awi ngs.   When val ve vaul t s 
ar e not  r equi r ed,  t hi s par agr aph wi l l  be del et ed.

**************************************************************************
Cast  i r on or  concr et e,  except  desi gn concr et e vaul t s i nst al l ed i n l ocat i ons 
subj ect  t o vehi cul ar  t r af f i c  t o wi t hst and t he f ol l owi ng [ _____]  AASHTO l oad 
desi gnat i on as out l i ned i n AASHTO HB- 17.   Pr ovi de ext ensi on t ype cast  i r on 
vaul t s wi t h s l i de t ype adj ust ment  and f l ar ed base.   Pr ovi de  5 mm 3/ 16 i nch 
mi ni mum met al .   Ensur e t hat  t he vaul t  l engt h i s adapt abl e,  wi t hout  f ul l  
ext ensi on,  t o t he dept h of  cover  over  t he pi pe at  t he val ve l ocat i ons.   
Manuf act ur e concr et e vaul t s accor dance wi t h Sect i on 03 42 13. 00 10 
PLANT- PRECAST CONCRETE PRODUCTS FOR BELOW GRADE CONSTRUCTI ON.   Cast  t he 
wor d " SEWER"  i n t he cover .  [ Pr ovi de secur e l at ch/ l ock mechani sm t o pr event  
unaut hor i zed ent r y or  t amper i ng wi t h t he component s wi t hi n. ]

2. 5   MI SCELLANEOUS MATERI ALS

Pr ovi de mi scel l aneous mat er i al s i n compl i ance wi t h t he f ol l owi ng 
requirements:

2. 5. 1   Pi pe Coat i ngs and Li ni ngs

**************************************************************************
NOTE:   UFC 3- 240- 01 i ncl udes condi t i ons r equi r i ng 
l i ni ng and coat i ng of  pi pes.   Pr ot ect i ve mat er i al s  
f or  gal vani zed pi pe l ess t han 80 mm 3 i nches i n 
di amet er  wi l l  be r equi r ed onl y wher e t he pi pe i s 
wi t hi n t he zone of  i nf l uence of  adj acent  bur i ed 
cat hodi c pr ot ect i on syst ems.

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

a.   St eel ,  i nt er i or :   AWWA C203 or  AWWA C210.

b.   St eel ,  ext er i or ,  bur i ed:   AWWA C203.

c.   St eel ,   ext er i or ,  exposed:   AWWA C210.

2. 5. 2   Joi nt  Lubr i cant s

Pr ovi de j oi nt  l ubr i cant s as r ecommended by t he pi pe manuf act ur er .

2. 5. 3   Bol t s,  Nut s and Gl ands

AWWA C111/ A21. 11.

2. 5. 4   Joi nt  Compound

A st i f f  mi xt ur e of  gr aphi t e and oi l  or  i ner t  f i l l er  and oi l .

2. 5. 5   Joi nt  Tape

ASTM D3308.
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2. 5. 6   Bond Wi r e

Bond wi r e t ype RHW or  USE,  Si ze 1/ 0 AWG,  neopr ene j acket ed copper  conduct or  
shaped t o st and cl ear  of  t he j oi nt .

PART 3   EXECUTI ON

3. 1   INSTALLATION

I nst al l  pi pe,  pi pe f i t t i ngs,  and appur t enances at  t he l ocat i ons i ndi cat ed.   
Per f or m excavat i on,  t r enchi ng,  and backf i l l i ng as speci f i ed i n Sect i on [
31 00 00 EARTHWORK] [ 31 23 00. 00 20 EXCAVATI ON AND FI LL] .

3. 1. 1   Cutting

Cut  pi pe i n a neat  manner  wi t h mechani cal  cut t er s.   Use wheel  cut t er s wher e 
pr act i cabl e.   Gr i nd shar p and r ough edges smoot h and r emove l oose mat er i al  
f r om t he pi pe bef or e l ayi ng.

3. 1. 2   Laying

Except  wher e ot her wi se aut hor i zed,  l ay pi pe wi t h bel l s f aci ng t he di r ect i on 
of  l ayi ng.   Bef or e l ower i ng and whi l e suspended,  i nspect  t he pi pe f or  
def ect s.   Rej ect  def ect i ve mat er i al .   Lay pi pe i n compl i ance wi t h t he 
following:

Duct i l e I r on AWWA C600

Steel AWWA C600

Concrete Manuf act ur er ' s i nst r uct i ons

Pol yvi nyl  Chl or i de Manuf act ur er ' s i nst r uct i ons

Polyethylene ASTM D2774

Polypropylene ASTM D2774

Rei nf or ced Ther moset t i ng Resi n Manuf act ur er ' s i nst r uct i ons

Rei nf or ced Pl ast i c Mor t ar Manuf act ur er ' s i nst r uct i ons

3. 1. 3   Jointing

3. 1. 3. 1   Concr et e Pr essur e Pi pe

Fol l ow t he manuf act ur er ' s i nst r uct i ons when l ubr i cat i ng and i nst al l i ng 
r ubber  gasket s.   Pr ovi de j oi nt s t hat  compl y wi t h t he manuf act ur er ' s  
i nst r uct i ons.   Fi l l  t he ext er nal  annul ar  space wi t h cement  mor t ar  or  wi t h a 
por t l and cement - f i l l ed pol yur et hane l oop.   For  pi pe 600 mm 24 i nch di amet er  
and l ar ger ,  f i l l  t he i nt er nal  annul ar  space wi t h cement  mor t ar  and st r uck 
of f  t o ensur e a smoot h and cont i nuous sur f ace bet ween pi pe sect i ons.   Pi pe 
l ess t han 600 mm 24 i nch di amet er  must  have a r ope or  t r owel abl e mast i c 
af f i xed t o t he concr et e f ace of  t he bel l  socket  bef or e j oi ni ng t he sect i ons 
of  pi pe.   Ensur e t he mast i c pr ovi ded causes no pr obl ems wi t h t he r ubber  
gasket  and ensur e t he gasket  f i l l s  t he i nt er i or  annul ar  space when t he pi pe 
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sect i ons ar e pushed t oget her .

3. 1. 3. 2   Joi nt s f or  PE Pi pe

Pr ovi de heat  f us i on j oi nt s t hat  compl y wi t h t he manuf act ur er ' s i nst r uct i ons 
concer ni ng equi pment ,  t emper at ur e,  mel t  t i me,  heat  coat ,  and j oi ni ng t i me.   
Make f l anged and mechani cal  j oi nt s i n compl i ance wi t h t he manuf act ur er ' s 
instructions.

3. 1. 3. 3   Joi nt s f or  Pol ypr opyl ene Pi pe

Ensur e heat  f usi on j oi nt s compl y wi t h t he manuf act ur er ' s i nst r uct i ons 
concer ni ng equi pment ,  t emper at ur e,  mel t  t i me,  heat  coat ,  and j oi ni ng t i me.

3. 1. 3. 4   Joi nt s f or  PVC Pi pe

a.   Make t hr eaded j oi nt s by wr appi ng t he mal e t hr eads wi t h j oi nt  t ape or  by 
appl y i ng an appr oved t hr ead l ubr i cant ,  t hen t hr eadi ng t he j oi ni ng 
member s t oget her .   Ti ght en t he j oi nt  wi t h st r ap wr enches t aki ng car e 
not  t o damage t he pi pe and f i t t i ngs.   Ti ght en t he j oi nt  no mor e t han 2 
t hr eads past  hand- t i ght .

b.   Bevel  t he ends of  pi pe f or  push- on j oi nt s t o f aci l i t at e assembl y.   Mar k 
pi pe t o i ndi cat e when t he pi pe i s  f ul l y  seat ed.   Lubr i cat e t he gasket  
t o pr event  di spl acement .   Ensur e t he gasket  r emai ns i n pr oper  posi t i on 
i n t he bel l  or  coupl i ng whi l e t he j oi nt  i s  made.

c.   Ensur e sol vent - wel d j oi nt s compl y wi t h t he manuf act ur er ' s i nst r uct i ons.

3. 1. 3. 5   Joi nt s f or  RPMP Pi pe

Use an el ast omer i c gasket  i n accor dance wi t h ASTM D4161.

3. 1. 3. 6   Joi nt s f or  RTRP Li nes

Pr ovi de el ast omer i c gasket  j oi nt s i n compl i ance wi t h t he manuf act ur er ' s 
instructions.

3. 1. 3. 7   Joi nt s f or  Duct i l e I r on Pi pe

I nst al l  mechani cal  and push- on t ype j oi nt s i n compl i ance wi t h AWWA C600 and 
t he manuf act ur er ' s i nst r uct i ons.   I nst al l  f l anged j oi nt s i n compl i ance wi t h 
manuf act ur er ' s i nst r uct i ons.

3. 1. 3. 8   Joi nt s f or  St eel  Pi pe

Make scr ew j oi nt s t i ght  wi t h j oi nt  t ape or  j oi nt  compound appl i ed wi t h a 
br ush t o t he mal e t hr eads onl y.   I nst al l  mechani cal  j oi nt s,  push- on j oi nt s,  
and f l anged j oi nt s i n compl i ance wi t h t he manuf act ur er ' s i nst r uct i ons.

3. 1. 4   Coat i ng and Li ni ng

Fi el d coat  non- gal vani zed st eel  pi pe i n compl i ance wi t h AWWA C203.   Test  
t he appl i ed mat er i al s by means of  a spar k- t ype el ect r i cal  devi ce i n 
compl i ance wi t h AWWA C203.   Repai r  f l aws and hol i days i n t he coat i ng or  
l i ni ng of  t he pi pe and t he pi pe j oi nt s;  wi t h t he r epai r ed ar eas at  l east  
equal  i n t hi ckness t o t he mi ni mum r equi r ed f or  t he pi pe.
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3. 1. 5   PE Pi pe Encasement

**************************************************************************
NOTE:   Loose pol yet hyl ene encasement  i s  used i n 
conj unct i on wi t h duct i l e or  cast  i r on pi pe t o 
pr ot ect  t he pi pe f r om cor r osi ve soi l s.   Revi ew AWWA 
105 f or  desi gn r equi r ement s and appl i cat i on.

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

[ When i nst al l ed under gr ound,  encase pi pe wi t h [ _____]  mm mi l  t hi ck 
pol yet hyl ene i n accor dance wi t h AWWA C105/ A21. 5. ]   [ Encase i n accor dance 
with AWWA C105/ A21. 5.]

3. 1. 6   I nst al l at i on of  Val ves

Pr i or  t o i nst al l at i on,  c l ean val ves of  al l  f or ei gn mat t er  and i nspect  f or  
damage and t hen f ul l y  open and cl ose val ves t o ensur e t hat  al l  par t s ar e 
pr oper l y oper at i ng.   I nst al l  val ves wi t h t he st em i n t he ver t i cal  
posi t i on.   [ I nst al l  val ves i n val ve vaul t s as i ndi cat ed]  [ _____] .

3. 1. 7   I nst al l at i on of  Val ve Boxes

I nst al l  val ve boxes over  each out s i de gat e val ve,  unl ess ot her wi se 
i ndi cat ed.   Cent er  val ve boxes over  t he val ve.   Car ef ul l y  t amp f i l l  ar ound 
each val ve box t o a di st ance of  1. 2 m 4 f eet  on al l  s i des or  t o undi st ur bed 
t r ench f ace,  i f  l ess t han 1. 2 m 4 f eet .

3. 1. 8   I nst al l at i on of  Val ve Vaul t s

I nst al l  val ve vaul t s as i ndi cat ed.

3. 1. 9   Dr ai n Li nes

I nst al l  dr ai n l i nes wher e i ndi cat ed.   The dr ai n l i ne consi st s of  a t ee i n 
t he mai n l i ne wi t h a 100 mm 4 i nch di amet er  br anch,  a 100 mm 4 i nch 
di amet er  el bow,  and a 100 mm 4 i nch gat e val ve.

3. 1. 10   Thr ust  Rest r ai nt

[ Pr ovi de t hr ust  r est r ai nt  as speci f i ed i n Sect i on 33 11 00 WATER UTI LI TY 
DI STRI BUTI ON PI PI NG. ]  [ Pr ovi de pl ugs,  caps,  t ees and bends def l ect i ng 
11- 1/ 4 degr ees or  mor e,  ei t her  ver t i cal l y  or  hor i zont al l y ,  wi t h t hr ust  
r est r ai nt . ]   Secur el y anchor  val ves or  pr ovi de wi t h t hr ust  r est r ai nt s t o 
pr event  movement .   I nst al l  t hr ust  r est r ai nt s made f r om ei t her  t hr ust  bl ocks 
or ,  f or  duct i l e- i r on pi pes,  r est r ai ned j oi nt s.

3. 1. 10. 1   Thr ust  Bl ocks

Pr ovi de concr et e t hr ust  bl ocki ng of  a mi x not  l eaner  t han:   1 cement ,  2- 1/ 2 
sand,  5 gr avel ;  and havi ng a compr essi ve st r engt h of  not  l ess t han 14 MPa 
2000 psi  af t er  28 days.   Pl ace bl ocki ng bet ween sol i d gr ound and t he 
f i t t i ng t o be anchor ed.   Unl ess ot her wi se i ndi cat ed or  di r ect ed,  pl ace t he 
base and t hr ust  bear i ng s i des of  t hr ust  bl ocks di r ect l y agai nst  undi st ur bed 
ear t h.   Pl ace t he s i de of  t hr ust  bl ocks not  subj ect  t o t hr ust  agai nst  
f or ms,  i f  appl i cabl e.   Pr ovi de t he ar ea of  bear i ng as shown or  as 
di r ect ed.   Pl ace bl ocki ng so t hat  t he f i t t i ng j oi nt s ar e accessi bl e f or  
r epai r .   Use st eel  r ods and cl amps,  pr ot ect ed by gal vani z i ng or  by coat i ng 
wi t h bi t umi nous pai nt ,  t o anchor  ver t i cal  down bends i nt o gr avi t y t hr ust  
blocks.
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3. 1. 10. 2   Rest r ai ned Joi nt s

**************************************************************************
NOTE:   When t he r est r ai ned l engt h i s speci f i ed by 
t he desi gner ,  t hi s par agr aph wi l l  be modi f i ed t o 
del et e t he desi gn r equi r ement .   The Gover nment ' s 
desi gner  shoul d use UFC 3- 230- 01 f or  gui dance.

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

For  duct i l e i r on pi pe,  desi gn r est r ai ned j oi nt s i n accor dance wi t h DI PRA TRD.

3. 1. 11   Grout

Pr ovi de gr out  mi x f or  ext er i or  j oi nt  pr ot ect i on on concr et e pi pes of  1 par t  
por t l and cement ,  2 par t s sand,  and of  suf f i c i ent  l i qui d consi st ency t o f l ow 
i nt o t he j oi nt  r ecess beneat h t he di aper .   Pr ovi de gr out  mi x f or  i nt er i or  
j oi nt  pr ot ect i on of  1 par t  por t l and cement  and 1 par t  sand.   Subst i t ut e a  
pol yur et hane f oam l oop,  i mpr egnat ed wi t h por t l and cement ,  i n l i eu of  gr out  
f or  ext er i or  j oi nt s,  i f  di r ect ed.

3. 1. 12   Bonded Joi nt s

**************************************************************************
NOTE:   Bonded j oi nt s wi l l  be used t o mai nt ai n 
el ect r i cal  cont i nui t y i n met al l i c  pi pel i nes wher e 
cat hodi c pr ot ect i on i s pr ovi ded dur i ng const r uct i on 
or  wher e i t  i s  ant i c i pat ed t hat  cat hodi c pr ot ect i on 
wi l l  be pr ovi ded i n t he f ut ur e.

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

Wher e i ndi cat ed,  pr ovi de a t her mal l y wel ded met al l i c  bond at  each j oi nt ,  
i ncl udi ng j oi nt s made wi t h f l exi bl e coupl i ngs or  r ubber  gasket s,  of  
f er r ous- met al l i c  pi pi ng t o ef f ect  cont i nuous conduct i v i t y.  

3. 2   FI ELD QUALI TY CONTROL

**************************************************************************
NOTE:   Edi t  t hi s  par agr aph t o est abl i sh 
r esponsi bi l i t y  f or  t est s.

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

Per f or m bot h a pr essur e t est  and a l eakage t est  on al l  pi pel i nes.   [ Obt ai n 
t he Cont r act i ng Of f i cer ' s appr oval  of  t he met hod pr oposed f or  di sposal  of  
wast e wat er  f r om hydr ost at i c t est s. ]  [ The Cont r act or  i s  r esponsi bl e f or  al l  
t est i ng. ]  [ Per f or m t est i ng usi ng an i ndependent  t est i ng l abor at or y,  subj ect  
t o appr oval  by t he Cont r act i ng Of f i cer . ]  [ Cont r act or  wi l l  coor di nat e al l  
t est s t o ensur e t hey ar e wi t nessed by t he Cont r act i ng Of f i cer . ]   Not i f y t he 
Cont r act i ng Of f i cer  at  l east  7 days i n advance of  equi pment  t est s.   Submi t  
t he f i nal  t est  r epor t  t o t he Cont r act i ng Of f i cer  wi t hi n 30 days af t er  t he 
test.

3. 2. 1   Pr essur e Test

Af t er  i nst al l i ng t he pi pe,  j oi nt s,  and t hr ust  bl ocks,  wai t  at  l east  f i ve 
days bef or e pr essur e t est i ng.   For  t he pr essur e t est ,  par t i al l y  backf i l l  
t he t r ench but  l eave t he j oi nt s exposed f or  exami nat i on,  t hen f i l l  t he pi pe 
wi t h wat er  t o expel  al l  ai r .   Subj ect  t he pi pel i ne t o a t est  pr essur e of  
700 kPa 100 psi  or  150 per cent  of  t he wor ki ng pr essur e,  whi chever  i s  
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gr eat er ,  f or  a per i od of  at  l east  one hour .   Open and cl ose each val ve 
sever al  t i mes dur i ng t he t est .   Exami ne t he exposed pi pe,  j oi nt s,  f i t t i ng,  
and val ves f or  l eaks.   St op v i s i bl e l eaks or  r epl ace def ect i ve pi pe,  
f i t t i ngs,  j oi nt s,  or  val ves.

3. 2. 2   Leakage Test

**************************************************************************
NOTE:   When t he Cont r act i ng Of f i cer  det er mi nes t hat  
l ess st r i ngent  r equi r ement s woul d not  have a 
det r i ment al  i mpact  on t he envi r onment ,  and woul d not  
v i ol at e Feder al ,  st at e,  or  l ocal  r equi r ement s and 
woul d not  cont ami nat e any exi st i ng or  pot ent i al  
wat er  suppl y or  habi t abl e ar ea,  l ess st r i ngent  
l i mi t s may be per mi t t ed.   The maxi mum l eakage 
per mi t t ed must  not  exceed 60 l i t er s per  10 mm 
nomi nal  di amet er  per  k i l omet er  25 U. S.  gal l ons per  
i nch nomi nal  di amet er  per  mi l e of  pi pe per  day,  
based on a pr essur e of  690 kPa 100 psi .

Al l owabl e l eakage at  ot her  t est  pr essur es wi l l  be 
t he above l i mi t  mul t i pl i ed by t he pr oduct  of  t he 
squar e r oot  of  t he t est  pr essur e di v i ded by 10.   
I nf er i or  wor kmanshi p or  def ect i ve mat er i al  wi l l  not  
be accept ed when l ess st r i ngent  r equi r ement s ar e 
allowed.

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

Conduct  t he l eakage t est  subsequent  t o or  concur r ent l y wi t h t he pr essur e 
t est .   Pl ace t he amount  of  wat er  per mi t t ed as l eakage f or  t he l i ne i n a 
seal ed cont ai ner  at t ached t o t he suppl y s i de of  t he t est  pump.   Appl y no 
ot her  sour ce of  suppl y t o t he pump or  l i ne under  t est .   Pump t he wat er  i nt o 
t he l i ne by t he t est  pump as r equi r ed t o mai nt ai n t he speci f i ed t est  
pr essur e as descr i bed f or  a 2 hour  per i od.   The t est  wi l l  be consi der ed a 
f ai l ur e upon exhaust i on of  t he suppl y or  t he i nabi l i t y  t o mai nt ai n t he 
r equi r ed pr essur e.   PE pi pe exper i ences di amet r i c expansi on and pr essur e 
el ongat i on dur i ng i ni t i al  t est i ng.   Consul t  t he manuf act ur er  pr i or  t o 
t est i ng f or  speci al  t est i ng consi der at i ons.   Det er mi ne al l owabl e l eakage by 
t he f ol l owi ng I - P f or mul a:

L = NDP/ K Wher e:

L = Al l owabl e l eakage i n gal l ons per  hour .

N = Number  of  j oi nt s i n l engt h of  pi pel i ne t est ed.

D = Nomi nal  di amet er  of  t he pi pe i n i nches.

P = Squar e r oot  of  t he t est  pr essur e i n psi g.

K = 7400 f or  pi pe mat er i al s.

At  t he concl usi on of  t he t est ,  measur e t he amount  of  wat er  r emai ni ng i n t he 
cont ai ner  and r ecor d t he r esul t s i n t he t est  r epor t .

[ Test  duct i l e i r on pr essur e l i nes i n accor dance wi t h t he r equi r ement s of  
AWWA C600. ]

[ Test  concr et e pr essur e l i nes i n accor dance wi t h t he r ecommendat i ons of  
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AWWA M9. ]

[ Test  pl ast i c pr essur e l i nes i n accor dance wi t h t he r ecommendat i ons of  AWWA 
C605.]

3. 2. 3   Retesting

I f  any def i c i enci es ar e r eveal ed dur i ng any t est ,  cor r ect  such def i c i enci es 
and r epeat  t he t est s unt i l  t he r esul t s of  t he t est s ar e wi t hi n speci f i ed 
al l owances,  wi t hout  addi t i onal  cost  t o t he Gover nment .

        - -  End of  Sect i on - -
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