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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  pi pi ng and appur t enant  st r uct ur es 
f or  an ext er i or  sani t ar y sewer  syst em.

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

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

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

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

PART 1   GENERAL

**************************************************************************
NOTE:   The f ol l owi ng i s appl i cabl e t o USACE pr oj ect  
designs.

Al l  pi pe mat er i al s speci f i ed wi l l  be r et ai ned except  
under  condi t i ons wher e t hey woul d not  be sui t abl e;  
see UFC 3- 240- 01.   Wher e i t  i s  det er mi ned t hat  a 
pi pe mat er i al  woul d be al t oget her  unsui t abl e,  ever y 
ment i on of  t he unsui t abl e mat er i al  and r ef er enced 
publ i cat i ons t hat  per t ai n onl y t o t he unsui t abl e 
mat er i al  wi l l  be del et ed.   I f  a mat er i al  woul d be 
sui t abl e i n a par t  of  t he syst em and unsui t abl e i n 
ot her  par t s,  t he l ocat i ons wher e t he mat er i al  may 
and may not  be used wi l l  be shown on t he cont r act  
dr awi ngs and st at ed i n t he cont r act  speci f i cat i ons.   
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A st udy of  t he condi t i ons wi l l  be made t o det er mi ne 
t he sui t abi l i t y  of  t he mat er i al s.   I f  doubt  r emai ns 
af t er  t he st udy,  because of  except i onal  condi t i ons,  
a r epor t  shoul d be submi t t ed t o HQUSACE ( CECW- EW) .

Consi der  t he f ol l owi ng i n NAVFAC pr oj ect  desi gns.

1.   Al l owabl e pi pi ng mat er i al s:

a.   The pr oj ect  speci f i cat i on shoul d al l ow t he use 
of  pi pi ng mat er i al s f or  each appl i cat i on whi ch ar e 
sui t abl e f or  t he pr oj ect ,  each t o be per mi t t ed as a 
Cont r act or ' s opt i on.

b.   Ref er  t o t he appr opr i at e NAVFACENGCOM Desi gn 
Manual / Mi l i t ar y Handbook f or  gener al  i nf or mat i on on 
pi pi ng mat er i al s  sui t abl e f or  use on t he 
appl i cat i ons cover ed by t hi s speci f i cat i on.

c.   Pi pe mat er i al s whi ch ar e known t o be unsui t abl e 
f or  l ocal  condi t i ons ( i . e. ,  cor r osi on,  r oot  
penet r at i on,  et c. )  shoul d not  be per mi t t ed f or  t he 
pr oj ect .   However ,  consi der at i on shoul d be gi ven t o 
use of  mor e ef f ect i ve pr ot ect i ve coat i ngs and 
j oi nt i ng met hods wher e economi cal l y f easi bl e.

d.   I n ar eas wher e pr obl ems wi t h r oot  penet r at i on 
ar e ant i c i pat ed,  speci f y pi pe whi ch has t he k i nd of  
j oi nt  whi ch wi l l  successf ul l y  r es i st  r oot  
penet r at i on.   Gener al l y speaki ng,  t he mor e 
wat er t i ght  t he j oi nt ,  t he gr eat er  wi l l  be t he 
r esi st ance t o r oot  penet r at i on.   Rubber - gasket ed and 
compr essi on- t ype j oi nt s ar e consi der ed t o gi ve t he 
best  per f or mance f or  t hi s appl i cat i on.

e.   I t  i s  assumed t hat  cor r osi ve f l ui ds ( aci ds,  
al kal i es,  t ol uene,  et c. )  wi l l  not  be r eachi ng t he 
ext er i or  sewer  syst em i n r el at i vel y undi l ut ed 
condi t i on.   I f  such wi l l  not  be t he case,  
i nvest i gat e t he mat er i al s speci f i ed her ei n f or  
r esi st ance t o t he par t i cul ar  chemi cal  i nvol ved.   I f  
necessar y,  cor r osi on- r esi st ant  mat er i al s ot her  t han 
t hose speci f i ed her ei n may be used.

f .   Fur t her  i nf or mat i on on c l ay pi pe may be f ound i n 
t he Cl ay Pi pe Engi neer i ng Manual  ( 1985 Edi t i on)  of  
t he Nat i onal  Cl ay Pi pe I nst i t ut e.

g.   For  f ur t her  i nf or mat i on on t he sel ect i on of  
concr et e sewer  pi pe and j oi nt i ng mat er i al s,  see t he 
Concr et e Pi pe Desi gn Manual  ( 1980 Edi t i on)  and t he 
Concr et e Pi pe Handbook ( 1980 Edi t i on) ,  bot h 
publ i shed by t he Amer i can Concr et e Pi pe Associ at i on.

h.   Wher e r equi r ed f or  speci al  appl i cat i ons,  
r ei nf or ced concr et e ar ch pi pe conf or mi ng t o ASTM 
C506 or  r ei nf or ced concr et e el l i pt i cal  pi pe 
conf or mi ng t o ASTM C507 may be speci f i ed.
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i .   Pl ast i c pi pe i s subj ect  t o t emper at ur e 
l i mi t at i ons whi ch must  be obser ved when speci f y i ng 
pl ast i c pi pe f or  ser vi ce f r om l aundr i es,  k i t chens,  
and ot her  f aci l i t i es di schar gi ng l ar ge quant i t i es of  
wat er  at  el evat ed t emper at ur es ( t he t emper at ur e 
l i mi t  gi ven i s f or  shor t - t i me,  nonpr essur e use onl y;  
l ower  t emper at ur e l i mi t  i s  r equi r ed f or  l ong- t i me 
use or  f or  pr essur e use) :

ABS 82 degr ees C 180 degr ees F

PVC 71 degr ees C 160 degr ees F

PP 60 degr ees C 140 degr ees F

j .   Do not  use ABS pi pe f or  appl i cat i ons wher e hi gh 
chemi cal  r esi st ance i s desi r ed,  such as i n l i nes 
f r om l abor at or i es or  hospi t al s.

k.   Use caut i on i f  consi der i ng concr et e pi pe f or  
sept i c f l ows.   Dependi ng on sept i c i t y,  t hese pi pes 
may not  be sat i s f act or y.

2.   Pi pe desi gn:

a.   Speci f y equi val ent  pi pe desi gn f or  t he pr oj ect  
condi t i ons ( usi ng t he appl i cabl e cr i t er i a f or  each 
pi pe mat er i al )  f or  each pi pe mat er i al  i nsof ar  as i s 
pr act i cabl e.  Amer i can Soci et y of  Ci v i l  Engi neer s 
( ASCE Manual  No.  37,  " Desi gn and Const r uct i on of  
Sani t ar y and St or m Sewer s, "  cont ai ns met hods of  
cal cul at i on f or  st r uct ur al  r equi r ement s of  pi pe;  
f r om t hese,  t he r equi r ed st r engt hs f or  pi pe of  
var i ous mat er i al s may be det er mi ned.   I nvest i gat e 
ext er nal  l oads,  i ncl udi ng ear t h l oads,  t r uck l oads,  
sei smi c l oads,  and i mpact ,  i n t he desi gn st age of  
t he pr oj ect .

b.   Gi ve speci al  at t ent i on i n t he desi gn st age of  
pr oj ect  t o pl ast i c pi pe mat er i al s ,  par t i cul ar l y wi t h 
r espect  t o super i mposed ext er nal  l oads whi ch coul d 
cause excessi ve def l ect i on of  t he pi pe.   The degr ee 
of  s i def i l l  compact i on shoul d be consi der ed 
r eal i st i cal l y ,  par t i cul ar l y i n mar gi nal  cases.

c.   Wher e di f f er ent  c l asses,  st r engt hs,  et c. ,  of  
pi pe ar e r equi r ed f or  di f f er ent  sect i ons of  l ong 
pi pel i nes due t o s i gni f i cant  di f f er ences i n ext er nal  
l oadi ng,  expand or  modi f y t he appl i cabl e par agr aphs 
of  t hi s speci f i cat i on accor di ngl y.   Show t he l i mi t s 
f or  each cl ass,  st r engt h,  et c. ,  ei t her  on t he 
pr oj ect  dr awi ngs or  appr opr i at el y  descr i be t hem i n 
t he appl i cabl e par agr aph of  t he pr oj ect  
specification.

3.   Pi pe j oi nt s:   When mor e t han one t ype of  j oi nt  
i s  appl i cabl e f or  t he speci f i ed pi pi ng,  per mi t  each 
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as a Cont r act or ' s opt i on except  wher e wat er t i ght  
j oi nt s ar e necessar y i n ar eas wher e r oot  penet r at i on 
pr obl ems ar e ant i c i pat ed.   I n t hese cases,  
r ubber - gasket ed or  compr essi on- t ype,  or  
sol vent - cement ed j oi nt s ar e pr ef er r ed.   Use f uel  
r esi st ant  j oi nt  gasket s when r equi r ed.

4.   I t  may be necessar y t o modi f y  chemi cal  
r equi r ement s f or  cement  under  cer t ai n condi t i ons.   
Sul f at e r esi st ance i s r equi r ed f or  concr et e pi pe 
when pi pe i s car r y i ng sul f at e- bear i ng wat er s,  or  
when pi pe i s bur i ed i n soi l  cont ai ni ng sul f at es.   
Speci f y Type I I  ( moder at e sul f at e r esi st i ng)  cement  
when wat er - sol ubl e sul f at es ( as S04)  i n t he soi l  ar e 
i n t he r ange of  0. 1 t o 0. 2 per cent  and,  f or  wat er ,  
ar e i n t he r ange of  150 t o 1000 par t s per  mi l l i on.   
Speci f y Type V ( sul f at e r esi st i ng)  cement  when soi l s 
cont ai n i n excess of  0. 2 per cent  wat er - sol ubl e 
sul f at e and wat er  sampl es cont ai n i n excess of  1000 
par t s per  mi l l i on.   I n ar eas wher e r eact i ve 
aggr egat es ar e known t o occur ,  speci f y l ow al kal i  
cement.

On t he pr oj ect  dr awi ngs,  show:

1.   Pl an and l ocat i on of  new pi pel i nes,  i ncl udi ng 
t ype of  ser vi ce and si ze of  pi pe

2.   Locat i on,  s i ze,  and t ype of  ser vi ce of  exi st i ng 
connect i ng,  i nt er sect i ng,  or  adj acent  pi pel i nes and 
ot her  ut i l i t i es

3.   Paved ar eas and r ai l r oads whi ch pass over  new 
pipelines

4.   Pr of i l e,  wher e necessar y t o show unusual  
conditions

5.   I nver t  el evat i ons at  begi nni ng and end of  
pi pel i nes and at  manhol es or  s i mi l ar  st r uct ur es

6.   Cl ass or  st r engt h of  pi pe and l i mi t s f or  same 
wher e c l ass or  st r engt h wi l l  be di f f er ent  f or  
di f f er ent  sect i ons of  pi pel i ne

7.   Desi gn det ai l s  f or  per t i nent  manhol es,  sept i c 
t ank( s) ,  and sewage absor pt i on t r ench

8.   Beddi ng condi t i ons,  wher e di f f er ent  f r om t hose 
speci f i ed i n t he appr opr i at e speci f i cat i on and 
l ocat i on of  cr adl e( s) ,  when cr adl e i s r equi r ed,  i f  
not  cover ed

9.   Maxi mum wor ki ng pr essur e f or  pr essur e sewer s

10.   Locat i on and si ze of  t hr ust  bl ocks on pr essur e 
lines

11.   Locat i on of  f l anged j oi nt s on pr essur e sewer s
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12.   Locat i on of  mechani cal  j oi nt s on duct i l e- i r on 
pi pi ng ( when used on onl y par t  of  t he syst em) .

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

1. 1   SUMMARY

1. 1. 1   Sani t ar y Sewer  Gr avi t y Pi pel i ne

[ Pr ovi de [ mai ns and l at er al s]  [ [ _____]  mm i nch l i nes]  of  [ c l ay pi pe]  
[ concr et e pi pe]  [ duct i l e- i r on pi pe]  [ acr y l oni t r i l e- but adi ene- st yr ene ( ABS)  
composi t e pl ast i c pi pe]  [ pol ypr opyl ene pi pe]  [ or ]  [ pol yvi nyl  chl or i de ( PVC)  
pl ast i c pi pe] .   Pr ovi de bui l di ng connect i ons [ [ _____]  mm i nch l i nes]  of  
[ cast  i r on soi l  pi pe]  [ c l ay pi pe]  [ concr et e pi pe]  
[ acr y l oni t r i l e- but adi ene- st yr ene ( ABS)  sol i d- wal l  pl ast i c pi pe]  [ or ]  
[ pol yvi nyl  chl or i de ( PVC)  pl ast i c  pi pe] . ]  [ Pr ovi de new and modi f y exi st i ng 
ext er i or  sani t ar y gr avi t y sewer  pi pi ng and appur t enances.   Pr ovi de each 
syst em compl et e and r eady f or  oper at i on.   The ext er i or  sani t ar y gr avi t y 
sewer  syst em i ncl udes equi pment ,  mat er i al s,  i nst al l at i on,  and wor kmanshi p 
as speci f i ed her ei n mor e t han 1. 5 m 5 f eet  out s i de of  bui l di ng wal l s. ]

1. 1. 2   Sani t ar y Sewer  Pr essur e Li nes

Pr ovi de pr essur e l i nes of  [ duct i l e i r on pr essur e pi pe]  [ concr et e pr essur e 
pi pe]  [ or ]  [ pol yvi nyl  chl or i de ( PVC)  pl ast i c pr essur e pi pe] .

1. 1. 3   USACE Pr oj ect

The const r uct i on r equi r ed her ei n shal l  i ncl ude appur t enant  st r uct ur es and 
bui l di ng sewer s t o poi nt s of  connect i on wi t h t he bui l di ng dr ai ns 1. 5 m 5 
f eet  out s i de t he bui l di ng t o whi ch t he sewer  syst em i s t o be connect ed.   
Repl ace damaged mat er i al  and r edo unaccept abl e wor k at  no addi t i onal  cost  
t o t he Gover nment .   Backf i l l i ng shal l  be accompl i shed af t er  i nspect i on by 
t he Cont r act i ng Of f i cer .   Bef or e,  dur i ng,  and af t er  i nst al l at i on,  pl ast i c 
pi pe and f i t t i ngs shal l  be pr ot ect ed f r om any envi r onment  t hat  woul d r esul t  
i n damage or  det er i or at i on t o t he mat er i al .   Keep a copy of  t he 
manuf act ur er ' s i nst r uct i ons avai l abl e at  t he const r uct i on s i t e at  al l  t i mes 
and shal l  f ol l ow t hese i nst r uct i ons unl ess di r ect ed ot her wi se by t he 
Cont r act i ng Of f i cer .   Sol vent s,  sol vent  compounds,  l ubr i cant s,  el ast omer i c 
gasket s,  and any s i mi l ar  mat er i al s r equi r ed t o i nst al l  t he pl ast i c pi pe 
shal l  be st or ed i n accor dance wi t h t he manuf act ur er ' s r ecommendat i on and 
shal l  be di scar ded i f  t he st or age per i od exceeds t he r ecommended shel f  
l i f e.   Sol vent s i n use shal l  be di scar ded when t he r ecommended pot  l i f e i s  
exceeded.

1. 2   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 
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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 CONCRETE PI PE ASSOCI ATI ON ( ACPA)

ACPA 01- 102 ( 2000)  Concr et e Pi pe Handbook

ACPA 01- 103 ( 2000)  Concr et e Pi pe I nst al l at i on Manual

AMERI CAN RAI LWAY ENGI NEERI NG AND MAI NTENANCE- OF- WAY ASSOCI ATI ON 
(AREMA)

AREMA Eng Man ( 2017)  Manual  f or  Rai l way Engi neer i ng

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWWA)

AWWA C104/ A21. 4 ( 2016)  Cement - Mor t ar  Li ni ng f or  
Duct i l e- I r on Pi pe and Fi t t i ngs f or  Wat er

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 C153/ A21. 53 ( 2011)  Duct i l e- I r on Compact  Fi t t i ngs f or  
Wat er  Ser vi ce

AWWA C302 ( 2016)  Rei nf or ced Concr et e Pr essur e Pi pe,  
Noncyl i nder  Type

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 C605 ( 2014)  Under gr ound I nst al l at i on of  
Pol yvi nyl  Chl or i de ( PVC)  and Mol ecul ar l y 
Or i ent ed Pol yvi nyl  Chl or i de ( PVCO)  
Pr essur e Pi pe and Fi t t i ngs

AWWA C606 ( 2015)  Gr ooved and Shoul der ed Joi nt s
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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 M23 ( 2002;  2nd Ed)  Manual :   PVC Pi pe -  Desi gn 
and I nst al l at i on

AWWA M9 ( 2008;  Er r at a 2013)  Manual :   Concr et e 
Pr essur e Pi pe

ASME I NTERNATI ONAL ( ASME)

ASME B1. 20. 1 ( 2013)  Pi pe Thr eads,  Gener al  Pur pose ( I nch)

ASME B1. 20. 2M ( 2006;  R 2011)  Pi pe Thr eads,  60 Deg.  
Gener al  Pur pose ( Met r i c)

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 B18. 2. 2 ( 2015)  Nut s f or  Gener al  Appl i cat i ons:  
Machi ne Scr ew Nut s,  Hex,  Squar e,  Hex 
Fl ange,  and Coupl i ng Nut s ( I nch Ser i es)

ASME B18. 5. 2. 1M ( 2006;  R 2011)  Met r i c Round Head Shor t  
Squar e Neck Bol t s

ASME B18. 5. 2. 2M ( 1982;  R 2010)  Met r i c Round Head Squar e 
Neck Bol t s

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 A307 ( 2014;  E 2017)  St andar d Speci f i cat i on f or  
Car bon St eel  Bol t s,  St uds,  and Thr eaded 
Rod 60 000 PSI  Tensi l e St r engt h

ASTM A47/ A47M ( 1999;  R 2014)  St andar d Speci f i cat i on f or  
Fer r i t i c  Mal l eabl e I r on Cast i ngs

ASTM A48/ A48M ( 2003;  R 2012)  St andar d Speci f i cat i on f or  
Gr ay I r on Cast i ngs

ASTM A536 ( 1984;  R 2014)  St andar d Speci f i cat i on f or  
Duct i l e I r on Cast i ngs

ASTM A563 ( 2015)  St andar d Speci f i cat i on f or  Car bon 
and Al l oy St eel  Nut s

ASTM A563M ( 2007;  R 2013)  St andar d Speci f i cat i on f or  
Car bon and Al l oy St eel  Nut s ( Met r i c)

ASTM A74 ( 2017)  St andar d Speci f i cat i on f or  Cast  
I r on Soi l  Pi pe and Fi t t i ngs
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ASTM A746 ( 2009;  R 2014)  St andar d Speci f i cat i on f or  
Duct i l e I r on Gr avi t y Sewer  Pi pe

ASTM C12 ( 2016a)  St andar d Pr act i ce f or  I nst al l i ng 
Vi t r i f i ed Cl ay Pi pe Li nes

ASTM C14 ( 2015)  St andar d Speci f i cat i on f or  Concr et e 
Sewer ,  St or m Dr ai n,  and Cul ver t  Pi pe

ASTM C14M ( 2014)  St andar d Speci f i cat i on f or  Concr et e 
Sewer ,  St or m Dr ai n,  and Cul ver t  Pi pe 
(Metric)

ASTM C150/ C150M ( 2017)  St andar d Speci f i cat i on f or  Por t l and 
Cement

ASTM C260/ C260M ( 2010a;  R 2016)  St andar d Speci f i cat i on f or  
Ai r - Ent r ai ni ng Admi xt ur es f or  Concr et e

ASTM C270 ( 2014a)  St andar d Speci f i cat i on f or  Mor t ar  
f or  Uni t  Masonr y

ASTM C33/ C33M ( 2016)  St andar d Speci f i cat i on f or  Concr et e 
Aggregates

ASTM C361 ( 2016)  St andar d Speci f i cat i on f or  
Rei nf or ced Concr et e Low- Head Pr essur e Pi pe

ASTM C361M ( 2016)  St andar d Speci f i cat i on f or  
Rei nf or ced Concr et e Low- Head Pr essur e Pi pe 
(Metric)

ASTM C425 ( 2004;  R 2013)  St andar d Speci f i cat i on f or  
Compr essi on Joi nt s f or  Vi t r i f i ed Cl ay Pi pe 
and Fi t t i ngs

ASTM C443 ( 2012;  R 2017)  St andar d Speci f i cat i on f or  
Joi nt s f or  Concr et e Pi pe and Manhol es,  
Usi ng Rubber  Gasket s

ASTM C443M ( 2012;  R 2017)  St andar d Speci f i cat i on f or  
Joi nt s f or  Concr et e Pi pe and Manhol es,  
Usi ng Rubber  Gasket s ( Met r i c)

ASTM C478 ( 2015a)  St andar d Speci f i cat i on f or  Pr ecast  
Rei nf or ced Concr et e Manhol e Sect i ons

ASTM C478M ( 2015a)  St andar d Speci f i cat i on f or  Pr ecast  
Rei nf or ced Concr et e Manhol e Sect i ons 
(Metric)

ASTM C564 ( 2014)  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 
Fittings

ASTM C700 ( 2013)  St andar d Speci f i cat i on f or  
Vi t r i f i ed Cl ay Pi pe,  Ext r a St r engt h,  
St andar d St r engt h,  and Per f or at ed
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ASTM C76 ( 2015)  St andar d Speci f i cat i on f or  
Rei nf or ced Concr et e Cul ver t ,  St or m Dr ai n,  
and Sewer  Pi pe

ASTM C76M ( 2014)  St andar d Speci f i cat i on f or  
Rei nf or ced Concr et e Cul ver t ,  St or m Dr ai n,  
and Sewer  Pi pe ( Met r i c)

ASTM C828 ( 2011)  Low- Pr essur e Ai r  Test  of  Vi t r i f i ed 
Cl ay Pi pe Li nes

ASTM C923 ( 2008;  R 2013;  E 2016)  St andar d 
Speci f i cat i on f or  Resi l i ent  Connect or s 
Bet ween Rei nf or ced Concr et e Manhol e 
St r uct ur es,  Pi pes and Lat er al s

ASTM C923M ( 2008b;  R 2013)  St andar d Speci f i cat i on f or  
Resi l i ent  Connect or s Bet ween Rei nf or ced 
Concr et e Manhol e St r uct ur es,  Pi pes and 
Lat er al s ( Met r i c)

ASTM C924 ( 2002;  R 2009)  Test i ng Concr et e Pi pe Sewer  
Li nes by Low- Pr essur e Ai r  Test  Met hod

ASTM C924M ( 2002;  R 2009)  Test i ng Concr et e Pi pe Sewer  
Li ner  by Low- Pr essur e Ai r  Test  Met hod 
(Metric)

ASTM C94/ C94M ( 2017a)  St andar d Speci f i cat i on f or  
Ready- Mi xed Concr et e

ASTM C969 ( 2017)  St andar d Pr act i ce f or  I nf i l t r at i on 
and Exf i l t r at i on Accept ance Test i ng of  
I nst al l ed Pr ecast  Concr et e Pi pe Sewer  Li nes

ASTM C969M ( 2017)  St andar d Pr act i ce f or  I nf i l t r at i on 
and Exf i l t r at i on Accept ance Test i ng of  
I nst al l ed Pr ecast  Concr et e Pi pe Sewer  
Li nes ( Met r i c)

ASTM C972 ( 2000;  R 2011)  Compr essi on- Recover y of  
Tape Seal ant

ASTM C990 ( 2009;  R 2014)  St andar d Speci f i cat i on f or  
Joi nt s f or  Concr et e Pi pe,  Manhol es and 
Pr ecast  Box Sect i ons Usi ng Pr ef or med 
Fl exi bl e Joi nt  Seal ant s

ASTM C990M ( 2009;  R 2014)  St andar d Speci f i cat i on f or  
Joi nt s f or  Concr et e Pi pe,  Manhol es and 
Pr ecast  Box Sect i ons Usi ng Pr ef or med 
Fl exi bl e Joi nt  Seal ant s ( Met r i c)

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 ( 2012)  St andar d Speci f i cat i on f or  
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Pol y( Vi nyl  Chl or i de)  ( PVC) ,  Pl ast i c Pi pe,  
Schedul es 40,  80,  and 120

ASTM D2235 ( 2004;  R 2016)  St andar d Speci f i cat i on f or  
Sol vent  Cement  f or  
Acr yl oni t r i l e- But adi ene- St yr ene ( ABS)  
Pl ast i c Pi pe and Fi t t i ngs

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 D2321 ( 2014;  E 2014)  St andar d Pr act i ce f or  
Under gr ound I nst al l at i on of  Ther mopl ast i c 
Pi pe f or  Sewer s and Ot her  Gr avi t y- Fl ow 
Applications

ASTM D2412 ( 2011)  Det er mi nat i on of  Ext er nal  Loadi ng 
Char act er i st i cs of  Pl ast i c Pi pe by 
Par al l el - Pl at e Loadi ng

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 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 D2467 ( 2015)  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 80

ASTM D2680 ( 2001;  R 2014)  St andar d Speci f i cat i on f or  
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)  Composi t e Sewer  
Piping

ASTM D2751 ( 2005)  St andar d Speci f i cat i on f or  
Acr yl oni t r i l e- But adi ene- St yr ene ( ABS)  
Sewer  Pi pe and Fi t t i ngs

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 D2997 ( 2015)  Cent r i f ugal l y Cast  " Fi ber gl ass"  
(Glass-Fiber-Reinforced 
Ther moset t i ng- Resi n)  Pi pe

ASTM D3034 ( 2016)  St andar d Speci f i cat i on f or  Type PSM 
Pol y( Vi nyl  Chl or i de)  ( PVC)  Sewer  Pi pe and 
Fittings

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 D3212 ( 2007;  R 2013)  St andar d Speci f i cat i on f or  
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Joi nt s f or  Dr ai n and Sewer  Pl ast i c Pi pes 
Usi ng Fl exi bl e El ast omer i c Seal s

ASTM D3262 ( 2016)  " Fi ber gl ass"  
(Glass-Fiber-Reinforced 
Ther moset t i ng- Resi n)  Sewer  Pi pe

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 D3753 ( 2012;  E 2013)  Gl ass- Fi ber - Rei nf or ced 
Pol yest er  Manhol es and Wet wel l s

ASTM D3840 ( 2014)  " Fi ber gl ass"  
(Glass-Fiber-Reinforced 
Ther moset t i ng- Resi n)  Pi pe Fi t t i ngs f or  
Nonpr essur e Appl i cat i ons

ASTM D4101 ( 2014;  E 2016)  St andar d Speci f i cat i on f or  
Pol ypr opyl ene I nj ect i on and Ext r usi on 
Materials

ASTM D412 ( 2016)  St andar d Test  Met hods f or  
Vul cani zed Rubber  and Ther mopl ast i c 
El ast omer s -  Tensi on

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 D624 ( 2000;  R 2012)  Tear  St r engt h of  
Convent i onal  Vul cani zed Rubber  and 
Ther mopl ast i c El ast omer s

ASTM F1417 ( 2011a)  St andar d Test  Met hod f or  
I nst al l at i on Accept ance of  Pl ast i c Gr avi t y 
Sewer  Li nes Usi ng Low Pr essur e Ai r

ASTM F2736 ( 2013;  E 2014)  St andar d Speci f i cat i on f or  
6 t o 30 i n.  ( 152 To 762 mm)  Pol ypr opyl ene 
( PP)  Cor r ugat ed Si ngl e Wal l  Pi pe And 
Doubl e Wal l  Pi pe

ASTM F2764/ F2764M ( 2017;  E 2017)  St andar d Speci f i cat i on f or  
6 t o 60 i n.  [ 150 t o 1500 mm]  Pol ypr opyl ene 
( PP)  Cor r ugat ed Doubl e and Tr i pl e Wal l  
Pi pe and Fi t t i ngs f or  Non- Pr essur e 
Sani t ar y Sewer  Appl i cat i ons

ASTM F402 ( 2005;  R 2012)  Saf e Handl i ng of  Sol vent  
Cement s,  Pr i mer s,  and Cl eaner s Used f or  
Joi ni ng Ther mopl ast i c Pi pe and Fi t t i ngs

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

ASTM F667/ F667M ( 2016)  St andar d Speci f i cat i on f or  3 
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t hr ough 24 i n.  Cor r ugat ed Pol yet hyl ene 
Pi pe and Fi t t i ngs

ASTM F714 ( 2013)  Pol yet hyl ene ( PE)  Pl ast i c Pi pe 
( SDR- PR)  Based on Out si de Di amet er

ASTM F758 ( 2014)  Smoot h- Wal l  Pol y( Vi nyl  Chl or i de)  
( PVC)  Pl ast i c Under dr ai n Syst ems f or  
Hi ghway,  Ai r por t ,  and Si mi l ar  Dr ai nage

ASTM F794 ( 2003;  R 2014)  St andar d Speci f i cat i on f or  
Pol y( Vi nyl  Chl or i de)  ( PVC)  Pr of i l e Gr avi t y 
Sewer  Pi pe and Fi t t i ngs Based on 
Cont r ol l ed I nsi de Di amet er

ASTM F894 ( 2013)  Pol yet hyl ene ( PE)  Lar ge Di amet er  
Pr of i l e Wal l  Sewer  and Dr ai n Pi pe

ASTM F949 ( 2015)  Pol y( Vi nyl  Chl or i de)  ( PVC)  
Cor r ugat ed Sewer  Pi pe wi t h a Smoot h 
I nt er i or  and Fi t t i ngs

CAST I RON SOI L PI PE I NSTI TUTE ( CI SPI )

CI SPI  301 ( 2012)  Hubl ess Cast  I r on Soi l  Pi pe and 
Fi t t i ngs f or  Sani t ar y and St or m Dr ai n,  
Wast e,  and Vent  Pi pi ng Appl i cat i ons

CI SPI  310 ( 2012)  Coupl i ng f or  Use i n Connect i on wi t h 
Hubl ess Cast  I r on Soi l  Pi pe and Fi t t i ngs 
f or  Sani t ar y and St or m Dr ai n,  Wast e,  and 
Vent  Pi pi ng Appl i cat i ons

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

29 CFR 1910. 27 Scaf f ol ds and Roope Descent  Syst ems

UNI - BELL PVC PI PE ASSOCI ATI ON ( UBPPA)

UBPPA UNI - B- 6 ( 1998)  Recommended Pr act i ce f or  
Low- Pr essur e Ai r  Test i ng of  I nst al l ed 
Sewer  Pi pe

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

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

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

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

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

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

Exi st i ng Condi t i ons

SD- 02 Shop Dr awi ngs

Drawings

Pr ecast  Concr et e Manhol e

Met al  I t ems

Fr ames,  Cover s,  and Gr at i ngs

SD- 03 Pr oduct  Dat a

Pi pel i ne Mat er i al s

SD- 06 Test  Repor t s

Reports

SD- 07 Cer t i f i cat es
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Por t l and Cement

Gaskets

Request  f or  Fi el d Suppor t ;  G[ ,  [ _____] ]

Request  f or  Pr e- Connect i on I nspect i on;  G[ ,  [ _____] ]

Post - Const r uct i on I nspect i on;  G[ ,  [ _____] ]

1. 4   QUALI TY ASSURANCE

1. 4. 1   I nst al l er  Qual i f i cat i ons

I nst al l  speci f i ed mat er i al s by a l i censed under gr ound ut i l i t y  Cont r act or  
l i censed f or  such wor k i n t he st at e wher e t he wor k i s t o be per f or med.   
I nst al l i ng Cont r act or ' s Li cense shal l  be cur r ent  and be st at e cer t i f i ed or  
st at e r egi st er ed.

1. 4. 2   Drawings

**************************************************************************
NOTE:   I ncl ude subpar agr aph c.  on NASA pr oj ect s.

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

a.   Submi t  I nst al l at i on Dr awi ngs showi ng compl et e det ai l ,  bot h pl an and 
si de v i ew det ai l s  wi t h pr oper  l ayout  and el evat i ons.

b.   Submi t  As- Bui l t  Dr awi ngs f or  t he compl et e sani t ar y sewer  syst em showi ng 
compl et e det ai l  wi t h al l  di mensi ons,  bot h above and bel ow gr ade,  
i ncl udi ng i nver t  el evat i on.

c.   Si gn and seal  As- Bui l t  Dr awi ngs by a Pr of essi onal  Sur veyor  and Mapper .   
I ncl ude t he f ol l owi ng st at ement :  " Al l  pot abl e wat er  l i nes cr ossed by 
sani t ar y hazar d mai ns ar e i n accor dance wi t h t he per mi t t ed ut i l i t y  
separ at i on r equi r ement s. "

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

1. 5. 1   Del i ver y and St or age

1. 5. 1. 1   Piping

I nspect  mat er i al s del i ver ed t o s i t e f or  damage;  st or e wi t h mi ni mum of  
handl i ng.   St or e mat er i al s on s i t e i n encl osur es or  under  pr ot ect i ve 
cover i ngs.   St or e [ pl ast i c pi pi ng and j oi nt i ng mat er i al s and]  r ubber  
gasket s under  cover  out  of  di r ect  sunl i ght .   Do not  st or e mat er i al s  
di r ect l y on t he gr ound.   Keep i ns i de of  pi pes and f i t t i ngs f r ee of  di r t  and 
debris.

1. 5. 1. 2   Met al  I t ems

Check upon ar r i val ;  i dent i f y and segr egat e as t o t ypes,  f unct i ons,  and 
si zes.   St or e of f  t he gr ound i n a manner  af f or di ng easy accessi bi l i t y  and 
not  causi ng excessi ve r ust i ng or  coat i ng wi t h gr ease or  ot her  obj ect i onabl e 
materials.
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1. 5. 1. 3   Cement ,  Aggr egat e,  and Rei nf or cement

**************************************************************************
NOTE:   Del et e t hese par agr aphs i f  not  used or  i nser t  
appl i cabl e concr et e r equi r ement s her e.

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

As speci f i ed i n Sect i on [ 03 30 00. 00 10 CAST- I N- PLACE CONCRETE]  [ 03 30 00 
CAST- I N- PLACE CONCRETE] .

1. 5. 2   Handling

Handl e pi pe,  f i t t i ngs,  and ot her  accessor i es i n such manner  as t o ensur e 
del i ver y t o t he t r ench i n sound undamaged condi t i on.   [ Take speci al  car e 
not  t o damage l i ni ngs of  pi pe and f i t t i ngs;  i f  l i ni ng i s damaged,  make 
sat i sf act or y r epai r s. ]   Car r y,  do not  dr ag,  pi pe t o t r ench.

1. 6   PROJECT/ SI TE CONDI TI ONS

Submi t  dr awi ngs of  exi st i ng condi t i ons,  af t er  a t hor ough i nspect i on of  t he 
ar ea i n t he pr esence of  t he Cont r act i ng Of f i cer .   Det ai l s  shal l  i nc l ude t he 
envi r onment al  condi t i ons of  t he s i t e and adj acent  ar eas.   Submi t  copi es of  
t he r ecor ds f or  ver i f i cat i on bef or e st ar t i ng wor k.

PART 2   PRODUCTS

2. 1   PI PELI NE MATERI ALS

Pi pe shal l  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.   Submi t  manuf act ur er ' s st andar d dr awi ngs or  cat al og cut s.

2. 1. 1   Cast - I r on Soi l  Pi pi ng

2. 1. 1. 1   Cast - I r on Hub and Spi got  Soi l  Pi pe and Fi t t i ngs

ASTM A74,  [ ser vi ce]  [ ext r a heavy] ,  wi t h ASTM C564 compr essi on- t ype r ubber  
gaskets.

2. 1. 1. 2   Cast - I r on Hubl ess Soi l  Pi pe and Fi t t i ngs

**************************************************************************
NOTE:   Del et e t hi s par agr aph f or  ar eas wher e hubl ess 
f i t t i ngs ar e consi der ed i nappr opr i at e due t o f ai l ur e 
of  coupl i ng by cor r osi on.

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

CI SPI  301 wi t h CI SPI  310 coupl i ng j oi nt s.

2. 1. 2   Cl ay Pi pi ng

2. 1. 2. 1   Cl ay Pi pe and Fi t t i ngs

**************************************************************************
NOTE:   Tabl es of  t r ench l oadi ngs,  t r ench backf i l l  
l oads,  and suppor t i ng st r engt hs of  c l ay pi pe ar e 
i ncl uded i n t he Cl ay Pi pe Engi neer i ng Manual  ( 1982 
edi t i on)  of  t he Nat i onal  Cl ay Pi pe I nst i t ut e.   The 
r equi r ed st r engt h of  c l ay pi pe can be der i ved f r om 
t hese t abl es when dept h of  t r ench i s known.
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Speci f y " bel l - and- spi got  pi pi ng onl y"  i n ar eas wher e 
cor r osi on pr obl ems may be ant i c i pat ed wi t h t he 
st ai nl ess st eel  par t s of  t he coupl i ngs used f or  
pl ai n- end pi pi ng.

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

ASTM C700,  [ st andar d st r engt h]  [ ext r a st r engt h]  [ bel l - and- spi got  pi pi ng 
only].

2. 1. 2. 2   Cl ay Pi pi ng Joi nt i ng Mat er i al s

ASTM C425.

2. 1. 3   Concr et e Gr avi t y  Sewer  Pi pi ng

**************************************************************************
NOTE:   Not  al l owed f or  NAVFAC LANT pr oj ect s.   Not  
nor mal l y al l owed on NASA pr oj ect s

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

2. 1. 3. 1   Concr et e Gr avi t y  Pi pe and Fi t t i ngs

**************************************************************************
NOTE:   The D- l oad ( l oad per  l i near  met er  f oot  of  
di amet er )  must  be cal cul at ed on t he basi s of  pr oj ect  
condi t i ons t o det er mi ne t he appl i cabl e Cl ass or  
st r engt h of  pi pe.   The Concr et e Pi pe Desi gn Manual  
( 1980 edi t i on)  of  t he Amer i can Concr et e Pi pe 
Associ at i on cont ai ns desi gn i nf or mat i on and met hods 
by whi ch t he appl i cabl e Cl ass or  st r engt h of  pi pe 
can be det er mi ned when dept h of  t r ench i s known.

I t  may be necessar y t o modi f y chemi cal  r equi r ement s 
f or  cement  under  cer t ai n condi t i ons.   Sul f at e 
r esi st ance i s r equi r ed f or  concr et e pi pe when pi pe 
i s car r y i ng sul f at e- bear i ng wat er s,  or  when pi pe i s 
bur i ed i n soi l  cont ai ni ng sul f at es.   Speci f y Type I I  
( moder at e sul f at e r esi st i ng)  cement  when 
wat er - sol ubl e sul f at es ( as S04)  i n t he soi l  ar e i n 
t he r ange of  0. 1 t o 0. 2 per cent  and,  f or  wat er ,  ar e 
i n t he r ange of  150 t o 1000 par t s per  mi l l i on.   
Speci f y Type V ( sul f at e r esi st i ng)  cement  when soi l s 
cont ai n i n excess of  0. 2 per cent  wat er - sol ubl e 
sul f at e and wat er  sampl es cont ai n i n excess of  1000 
par t s per  mi l l i on.   I n ar eas wher e r eact i ve 
aggr egat es ar e known t o occur ,  speci f y l ow al kal i  
cement.

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

Pi pe shal l  be [ nonr ei nf or ced concr et e pi pe conf or mi ng t o ASTM C14M ASTM C14, 
Cl ass [ _____] ] [ r ei nf or ced concr et e pi pe conf or mi ng t o ASTM C76M ASTM C76, 
Cl ass [ _____] ] .   Ci r cul ar  pi pe wi t h el l i pt i cal  r ei nf or cement  shal l  have a 
r eadi l y v i s i bl e l i ne at  l east  300 mm 12 i nches l ong pai nt ed or  ot her wi se 
appl i ed on t he i nsi de and out s i de of  t he pi pe at  each end so t hat  when t he 
pi pe i s l ai d i n t he pr oper  posi t i on,  t he l i ne wi l l  be at  t he cent er  of  t he 
t op of  t he pi pe.   Fi t t i ngs and speci al s shal l  conf or m t o t he appl i cabl e 
r equi r ement s speci f i ed f or  t he pi pe and shal l  be of  t he same st r engt h as 
t he pi pe.   [ Cement  used i n manuf act ur i ng pi pe and f i t t i ngs shal l  be [ Type 
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I I ]  [ Type V]  [ l ow al kal i  cement ]  conf or mi ng t o ASTM C150/ C150M.]

2. 1. 3. 2   Joi nt i ng Mat er i al s f or  Concr et e Gr avi t y Pi pi ng

Gasket s and pi pe ends f or  r ubber  gasket  j oi nt  shal l  conf or m t o ASTM C443M 
ASTM C443.   Gasket s shal l  be sui t abl e f or  use wi t h sewage.

Submi t  cer t i f i cat es of  compl i ance st at i ng t hat  t he f i t t i ngs or  gasket s used 
f or  wast e dr ai ns or  l i nes desi gnat ed on t he pl ans as [ _____]  ar e [ oi l ]  
[ _____]  r esi st ant .

2. 1. 4   Concr et e Pr essur e Pi pi ng

**************************************************************************
NOTE:   Not  al l owed f or  NAVFAC LANT pr oj ect s.

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

2. 1. 4. 1   Concr et e Pr essur e Pi pe and Fi t t i ngs

**************************************************************************
NOTE:   Del et e r ef er ence t o AWWA C302 wi t hi n br acket s 
when pr essur e r at i ng gr eat er  t han 310 kPa 45 psi  i s  
required.

I t  may be necessar y t o modi f y chemi cal  r equi r ement s 
f or  cement  under  cer t ai n condi t i ons.   Sul f at e 
r esi st ance i s r equi r ed f or  concr et e pi pe when pi pe 
i s car r y i ng sul f at e- bear i ng wat er s,  or  when pi pe i s 
bur i ed i n soi l  cont ai ni ng sul f at es.   Speci f y Type I I  
( moder at e sul f at e r esi st i ng)  cement  when 
wat er - sol ubl e sul f at es ( as S04)  i n t he soi l  ar e i n 
t he r ange of  0. 1 t o 0. 2 per cent  and,  f or  wat er ,  ar e 
i n t he r ange of  150 t o 1000 par t s per  mi l l i on.   
Speci f y Type V ( sul f at e r esi st i ng)  cement  when soi l s 
cont ai n i n excess of  0. 2 per cent  wat er - sol ubl e 
sul f at e and wat er  sampl es cont ai n i n excess of  1000 
par t s per  mi l l i on.   I n ar eas wher e r eact i ve 
aggr egat es ar e known t o occur ,  speci f y l ow al kal i  
cement.

For  concr et e pr essur e pi pi ng,  ASTM C361M C361 cover s 
pi pe f or  up t o 37. 5 m 125 f eet  of  hydr ost at i c head,  
appr oxi mat el y 379 kPa 55 psi ;  AWWA C302 cover s pi pe 
and f i t t i ngs f or  310 kPa 45 psi  pr essur e r at i ng,  30 m
 100 f eet  of  hydr o- st at i c head)  onl y.   ASTM C361M 
ASTM C361 cont ai ns t abl es gi v i ng desi gn r equi r ement s 
f or  pi pe i n al l  combi nat i ons of  30 and 37. 5 m 100 
and 125 f eet  of  hydr ost at i c head wi t h 1. 5,  3. 0,  4. 5,  
6. 0 m 5,  10,  15,  and 20 f eet  of  ear t h cover .   Wher e 
hi gher  pr essur e r at i ngs ar e necessar y,  pi pi ng 
conf or mi ng t o AWWA C300,  C301,  or  C303 shoul d be 
specified.

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

Pi pe shal l  conf or m t o [ AWWA C302 or  t o]  ASTM C361M ASTM C361.   Pi pe shal l  
be desi gned f or  hydr ost at i c head of  [ 30]  [ 38]  m [ 100]  [ 125]  f eet  and 
ext er nal  l oadi ng of  [ 1. 5]  [ 3. 0]  [ 4. 5]  [ 6. 0]  m [ 5]  [ 10]  [ 15]  [ 20]  f eet  of  
ear t h cover .   Ci r cul ar  pi pe wi t h el l i pt i cal  r ei nf or cement  shal l  have a 
r eadi l y v i s i bl e l i ne at  l east  300 mm 12 i nches l ong pai nt ed or  ot her wi se 
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appl i ed on t he i nsi de and out s i de of  t he pi pe at  each end so t hat  when t he 
pi pe i s l ai d i n t he pr oper  posi t i on,  t he l i ne wi l l  be at  t he cent er  of  t he 
t op of  t he pi pe.   [ Cement  used i n manuf act ur i ng pi pe and f i t t i ngs shal l  be 
[ Type I I ]  [ Type V]  [ l ow al kal i  cement ]  conf or mi ng t o ASTM C150/ C150M. ]   
Fi t t i ngs shal l  conf or m t o AWWA C302.

2. 1. 4. 2   Joi nt i ng Mat er i al s f or  Concr et e Pr essur e Pi pi ng

**************************************************************************
NOTE:   Use f i r st  br acket ed wor di ng when pr essur e 
r at i ng gr eat er  t han 310 kPa 45 psi  i s  not  r equi r ed.   
Use second br acket ed wor di ng when pr essur e r at i ng 
gr eat er  t han 310 kPa 45 psi  i s  r equi r ed.

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

Gasket s shal l  be as speci f i ed i n [ t he r ef er enced speci f i cat i on f or  t he 
pi pe]  [ ASTM C361M ASTM C361]  and shal l  be sui t abl e f or  use wi t h sewage.

2. 1. 5   Duct i l e I r on Gr avi t y Sewer  Pi pe and Associ at ed Fi t t i ngs

2. 1. 5. 1   Duct i l e I r on Gr avi t y Pi pe and Fi t t i ngs

**************************************************************************
NOTE:   ASTM A746 al so cont ai ns desi gn i nf or mat i on 
and met hods by whi ch t he r equi r ed Thi ckness Cl ass of  
Pi pe can be det er mi ned when dept h of  t r ench i s known.

Del et e r equi r ement s f or  and r ef er ences t o push- on 
j oi nt s f or  duct i l e- i r on gr avi t y sewer  pi pe and 
associ at ed f i t t i ngs when t he gr eat er  def l ect i on 
af f or ded by t he mechani cal  j oi nt  i s  consi der ed 
necessar y t hr oughout .

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

Duct i l e i r on pi pe shal l  conf or m t o ASTM A746,  Thi ckness Cl ass [ _____] .  
Fi t t i ngs shal l  conf or m t o AWWA C110/ A21. 10 or  AWWA C153/ A21. 53.   [ Fi t t i ngs 
wi t h push- on j oi nt  ends shal l  conf or m t o t he same r equi r ement s as f i t t i ngs 
wi t h mechani cal - j oi nt  ends,  [ except  t hat  t he bel l  desi gn shal l  be modi f i ed,  
as appr oved by t he Cont r act i ng Of f i cer ,  f or  push- on j oi nt ] . ]  Fi t t i ngs shal l  
have st r engt h at  l east  equi val ent  t o t hat  of  t he pi pe.   Ends of  pi pe and 
f i t t i ngs shal l  be sui t abl e f or  t he j oi nt s speci f i ed her ei naf t er .   Pi pe and 
f i t t i ngs shal l  have cement - mor t ar  l i ni ng conf or mi ng t o AWWA C104/ A21. 4, 
st andar d t hi ckness.

2. 1. 5. 2   Duct i l e I r on Gr avi t y Joi nt s and Joi nt i ng Mat er i al s

**************************************************************************
NOTE:   Del et e r equi r ement s f or  and r ef er ences t o 
push- on j oi nt s f or  duct i l e- i r on gr avi t y sewer  pi pe 
and associ at ed f i t t i ngs when t he gr eat er  def l ect i on 
af f or ded by t he mechani cal  j oi nt  i s  consi der ed 
necessar y t hr oughout .

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

Pi pe and f i t t i ngs shal l  have [ push- on j oi nt s]  [ or ]  [ mechani cal  j oi nt s] ,  
except  as ot her wi se speci f i ed i n t hi s par agr aph.   [ Mechani cal  j oi nt s onl y 
shal l  be used wher e i ndi cat ed. ]   [ Push- on j oi nt  pi pe ends and f i t t i ng ends,  
gasket s,  and l ubr i cant  f or  j oi nt  assembl y shal l  conf or m t o AWWA C111/ A21. 11.] 
[ Mechani cal  j oi nt  r equi r ement s f or  pi pe ends,  gl ands,  bol t s and nut s,  and 
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gasket s shal l  conf or m t o AWWA C111/ A21. 11.]

2. 1. 6   Duct i l e I r on Pr essur e Pi pi ng

**************************************************************************
NOTE:   Duct i l e i r on pi pe i s used f or  s i zes 75 mm 3 
i nches t o 1600 mm 64 i nches.

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

2. 1. 6. 1   Duct i l e I r on Pr essur e Pi pe and Fi t t i ngs

**************************************************************************
NOTE:   Use Thi ckness Cl ass 52 f or  NAVFAC LANT 
projects.

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

Duct i l e- i r on pi pe shal l  conf or m t o AWWA C151/ A21. 51,  Thi ckness Cl ass 
[ _____] .   [ Fl anged pi pe shal l  conf or m t o AWWA C115/ A21. 15. ]   Fi t t i ngs shal l  
conf or m t o AWWA C110/ A21. 10 or  AWWA C153/ A21. 53.   [ Fi t t i ngs wi t h push- on 
j oi nt  ends shal l  conf or m t o t he same r equi r ement s as f i t t i ngs wi t h 
mechani cal - j oi nt  ends,  except  t hat  t he bel l  desi gn shal l  be modi f i ed,  as 
appr oved,  f or  push- on j oi nt . ]   Fi t t i ngs shal l  have pr essur e r at i ng at  l east  
equi val ent  t o t hat  of  t he pi pe.   Ends of  pi pe and f i t t i ngs shal l  be 
sui t abl e f or  t he j oi nt s speci f i ed her ei naf t er .   Pi pe and f i t t i ngs shal l  
have cement - mor t ar  l i ni ng conf or mi ng t o AWWA C104/ A21. 4,  st andar d t hi ckness.

2. 1. 6. 2   Duct i l e I r on Pr essur e Joi nt s and Joi nt i ng Mat er i al s

a.   Joi nt s,  gener al :   Joi nt s f or  pi pe and f i t t i ngs shal l  be [ push- on 
j oi nt s]  [ or ]  [ mechani cal  j oi nt s]  except  as ot her wi se speci f i ed i n t hi s 
par agr aph.   [ Joi nt s shal l  be mechani cal - j oi nt s wher e i ndi cat ed. ]   
[ Joi nt s shal l  be f l anged j oi nt s wher e i ndi cat ed. ]  [ Joi nt s made wi t h 
s l eeve- t ype mechani cal  coupl i ng may be used i n l i eu of  push- on j oi nt . ]   
[ [ Gr ooved]  [ or ]  [ shoul der ed]  t ype j oi nt s may be used i n l i eu of  push- on 
j oi nt  [ or  f l anged j oi nt ] ,  except  wher e j oi nt  i s  bur i ed. ]

b.   Push- on j oi nt s:   Shape of  pi pe ends and f i t t i ng ends,  gasket s,  and 
l ubr i cant  f or  j oi nt  assembl y shal l  conf or m t o AWWA C111/ A21. 11.

c.   Mechani cal  j oi nt s:   Di mensi onal  and mat er i al  r equi r ement s f or  pi pe 
ends,  gl ands,  bol t s and nut s,  and gasket s shal l  conf or m t o 
AWWA C111/ A21. 11.

d.   Fl anged j oi nt s:   Bol t s,  nut s,  and gasket s f or  f l anged connect i ons shal l  
be as r ecommended i n t he Appendi x t o AWWA C115/ A21. 15.   Fl ange f or  
set scr ewed f l anges shal l  be of  duct i l e i r on,  ASTM A536,  Gr ade 65- 45- 12,  
and shal l  conf or m t o t he appl i cabl e r equi r ement s of  ASME B16. 1,  Cl ass 
250.   Set scr ews f or  set scr ewed f l anges shal l  be 1310 MPa 190, 000 psi  
t ensi l e st r engt h,  heat  t r eat ed,  and zi nc- coat ed st eel .   Gasket  f or  
set scr ewed f l anges shal l  conf or m t o t he appl i cabl e r equi r ement s f or  
mechani cal - j oi nt  gasket s speci f i ed i n AWWA C111/ A21. 11.   Desi gn of  
set scr ewed gasket  shal l  pr ovi de f or  conf i nement  and compr essi on of  
gasket  when j oi nt  t o adj oi ni ng f l ange i s made.

**************************************************************************
NOTE:   At  t he t ext  bel ow,  del et e " or  st eel "  when 
mi ddl e r i ng of  cast  i r on onl y i s  consi der ed 
necessar y due t o ant i c i pat ed cor r osi on pr obl ems.   
Del et e r equi r ement  f or  st r engt h of  st eel  when st eel  
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i s  not  al l owed as a mat er i al  f or  mi ddl e r i ng.

At  t he t ext  bel ow,  mi ni mum number s of  bol t s f or  each 
pi pe s i ze shoul d be as f ol l ows:

 75 mm 3 i nch 3

 100 mm 4 i nch 4

 150 mm 6 i nch 5

 200 mm 8 i nch 6

 250 mm 10 i nch 7

 300 and 350 mm 12 and 14 i nch 8

 400 mm 16 i nch 9

 450 mm 18 i nch 10

 500 mm 20 i nch 12

 550 mm 22 i nch 13

 600 mm 24 i nch 14

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

e.   Joi nt s made wi t h s l eeve- t ype mechani cal  coupl i ngs:   Coupl i ngs shal l  be 
desi gned t o coupl e pl ai n- end pi pi ng by compr essi on of  a r i ng gasket  at  
each end of  t he adj oi ni ng pi pe sect i ons.   The coupl i ng shal l  consi st  of  
one mi ddl e r i ng f l ar ed or  bevel ed at  each end t o pr ovi de a gasket  seat ,  
t wo f ol l ower  r i ngs,  t wo r esi l i ent  t aper ed r ubber  gasket s,  and bol t s  and 
nut s t o dr aw t he f ol l ower  r i ngs t owar d each ot her  t o compr ess t he 
gasket s.   The mi ddl e r i ng and t he f ol l ower  r i ngs shal l  be t r ue c i r cul ar  
sect i ons f r ee f r om i r r egul ar i t i es,  f l at  spot s,  and sur f ace def ect s;  t he 
desi gn shal l  pr ovi de f or  conf i nement  and compr essi on of  t he gasket s.   
Mi ddl e r i ng shal l  be of  cast - i r on [ or  st eel ] ,  and t he f ol l ower  r i ngs 
shal l  be of  mal l eabl e i r on or  duct i l e i r on.   Cast  i r on shal l  conf or m t o 
ASTM A48/ A48M and shal l  be not  l ess t han Cl ass 25.   Mal l eabl e i r on 
shal l  conf or m t o ASTM A47/ A47M.   Duct i l e i r on shal l  conf or m t o ASTM A536.   
[ St eel  shal l  have a st r engt h not  l ess t han t hat  of  t he pi pe. ]  Gasket s 
shal l  be desi gned f or  l ong l i f e and r esi st ance t o set  af t er  
i nst al l at i on and shal l  meet  t he appl i cabl e r equi r ement s speci f i ed f or  
gasket s f or  mechani cal  j oi nt  i n AWWA C111/ A21. 11.   Bol t s shal l  be 
t r ack- head t ype;  bol t s and nut s shal l  be ei t her  of  t he f ol l owi ng:   
bol t s conf or mi ng t o t he t ensi l e r equi r ement s of  ASTM A307,  Gr ade A,  
wi t h nut s conf or mi ng t o t he t ensi l e r equi r ement s of  ASTM A563M ASTM A563, 
Gr ade A;  or  r ound- head squar e- neck t ype bol t s conf or mi ng t o 
ASME B18. 5. 2. 1M and ASME B18. 5. 2. 2M wi t h hex nut s conf or mi ng t o 
ASME B18. 2. 2.   Bol t s shal l  be 16 mm 5/ 8 i nch i n di amet er ;  mi ni mum 
number  of  bol t s f or  each coupl i ng shal l  be [ _____]  [ f or  [ _____]  mm i nch 
pi pe [ , [ _____]  f or  [ _____]  mm i nch pi pe, ]  and [ _____]  f or  [ _____]  mm 
i nch pi pe] .   Bol t  hol es i n f ol l ower  r i ngs shal l  be of  a shape t o hol d 
f ast  t he necks of  t he bol t s used.   Sl eeve- t ype mechani cal  coupl i ngs 
shal l  not  be used as an opt i onal  met hod of  j oi nt i ng except  wher e 
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pi pel i ne i s adequat el y anchor ed t o r esi st  t ensi on pul l  acr oss t he j oi nt .

f .   [ Gr ooved]  [ and]  [ Shoul der ed]  Type Joi nt s:   [ Gr ooved pi pe ends]  
[ Shoul der ed pi pe ends]  and coupl i ngs shal l  conf or m t o AWWA C606.   Joi nt  
di mensi ons shal l  be as speci f i ed i n AWWA C606 f or  r i gi d j oi nt s.

2. 1. 7   ABS Composi t e Pl ast i c Pi pi ng

2. 1. 7. 1   ABS Composi t e Pl ast i c Pi pe and Fi t t i ngs

ASTM D2680.

2. 1. 7. 2   Joi nt i ng Mat er i al s f or  ABS Composi t e Pl ast i c Pi pi ng

Sol vent  cement  and pr i mer  shal l  conf or m t o ASTM D2680.

2. 1. 8   ABS Sol i d- Wal l  Pl ast i c Pi pi ng

2. 1. 8. 1   ABS Sol i d- Wal l  Pl ast i c Pi pe and Fi t t i ngs

ASTM D2751,  SDR 35,  wi t h ends sui t abl e f or  ei t her  sol vent  cement  j oi nt s or  
el ast omer  j oi nt s.

2. 1. 8. 2   ABS Sol i d- Wal l  Pl ast i c Joi nt s and Joi nt i ng Mat er i al s

Sol vent  cement  f or  sol vent  cement  j oi nt s shal l  conf or m t o ASTM D2235.   
El ast omer i c j oi nt s shal l  conf or m t o ASTM D3212.   Gasket s f or  el ast omer i c 
j oi nt s shal l  conf or m t o ASTM F477.

2. 1. 9   PVC Pl ast i c Gr avi t y Sewer  Pi pi ng

2. 1. 9. 1   PVC Pl ast i c Gr avi t y Pi pe and Fi t t i ngs

[ ASTM D3034,  SDR 35,  or  ASTM F949 wi t h ends sui t abl e f or  el ast omer i c gasket  
j oi nt s. ]  [ ASTM F794,  Ser i es 46,  f or  r i bbed sewer  pi pe wi t h smoot h i nt er i or ,  
s i ze 200 mm 8 i nch t hr ough 1200 mm 48 i nch di amet er s. ]

2. 1. 9. 2   PVC Pl ast i c Gr avi t y Joi nt s and Joi nt i ng Mat er i al

Joi nt s shal l  conf or m t o ASTM D3212.   Gasket s shal l  conf or m t o ASTM F477.

2. 1. 10   PVC Pl ast i c Pr essur e Pi pe and Associ at ed Fi t t i ngs

2. 1. 10. 1   PVC Pl ast i c Pr essur e Pi pe and Fi t t i ngs

2. 1. 10. 1. 1   Pi pe and Fi t t i ngs Less Than 100 mm 4 i nch Di amet er

Pi pe,  coupl i ngs and f i t t i ngs shal l  be manuf act ur ed of  mat er i al s conf or mi ng 
to ASTM D1784,  Cl ass 12454B.

2. 1. 10. 1. 1. 1   Screw-Joint

Pi pe shal l  conf or m t o di mensi onal  r equi r ement s of  ASTM D1785,  Schedul e 80,  
wi t h j oi nt s meet i ng r equi r ement s of  1. 03 Mpa 150 psi  wor ki ng pr essur e,  1. 38 
Mpa 200 psi  hydr ost at i c t est  pr essur e,  unl ess ot her wi se shown or  
speci f i ed.   Fi t t i ngs f or  t hr eaded pi pe shal l  conf or m t o r equi r ement s of  
ASTM D2464,  t hr eaded t o conf or m t o t he r equi r ement s of  ASME B1. 20. 2M
ASME B1. 20. 1 f or  use wi t h Schedul e 80 pi pe and f i t t i ngs.   Pi pe coupl i ngs 
when used,  shal l  be t est ed as r equi r ed by ASTM D2464.
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2. 1. 10. 1. 1. 2   Push- On Joi nt

ASTM D3139,  wi t h ASTM F477 gasket s.   Fi t t i ngs f or  push- on j oi nt s shal l  be 
i r on conf or mi ng t o AWWA C110/ A21. 10 or  AWWA C111/ A21. 11.   I r on f i t t i ngs and 
speci al s shal l  shal l  be cement - mor t ar  l i ned ( st andar d t hi ckness)  i n 
accor dance wi t h AWWA C104/ A21. 4.

2. 1. 10. 1. 1. 3   Sol vent  Cement  Joi nt

Pi pe shal l  conf or m t o di mensi onal  r equi r ement s of  ASTM D1785 or  ASTM D2241 
wi t h j oi nt s meet i ng t he r equi r ement s of  1. 03 Mpa 150 psi  wor ki ng pr essur e 
and 1. 38 Mpa 200 psi  hydr ost at i c t est  pr essur e.   Fi t t i ngs f or  sol vent  
cement  j oi nt i ng shal l  conf or m t o ASTM D2466 or  ASTM D2467.

2. 1. 10. 1. 2   Pi pe and Fi t t i ngs 100 mm 4 i nch Di amet er  t o 300 mm 12 i nch

Pi pe shal l  conf or m t o AWWA C900 and shal l  be pl ai n end or  gasket  bel l  end,  
Pr essur e Cl ass 150 ( DR 18) ,  wi t h cast - i r on- pi pe- equi val ent  OD.   Fi t t i ngs 
shal l  be gr ay- i r on or  duct i l e- i r on conf or mi ng t o AWWA C110/ A21. 10 or  
AWWA C153/ A21. 53 and shal l  have cement - mor t ar  l i ni ng conf or mi ng t o 
AWWA C104/ A21. 4,  st andar d t hi ckness.   Fi t t i ngs wi t h push- on j oi nt  ends 
shal l  conf or m t o t he same r equi r ement s as f i t t i ngs wi t h mechani cal - j oi nt  
ends,  except  t hat  bel l  desi gn shal l  be modi f i ed,  as appr oved,  f or  push- on 
j oi nt  sui t abl e f or  use wi t h t he PVC pl ast i c pr essur e pi pe speci f i ed i n t hi s 
paragraph.

2. 1. 10. 2   PVC Pl ast i c Pr essur e Joi nt s and Joi nt i ng Mat er i al

Joi nt s f or  pi pe,  100 mm 4 i nch t o 300 mm 12 i nch di amet er ,  shal l  be push- on 
j oi nt s as speci f i ed i n ASTM D3139.   Joi nt s bet ween pi pe and f i t t i ngs shal l  
be push- on j oi nt s as speci f i ed i n ASTM D3139 or  shal l  be compr essi on- t ype 
j oi nt s/ mechani cal - j oi nt s as r espect i vel y speci f i ed i n ASTM D3139 and 
AWWA C111/ A21. 11.   Each j oi nt  connect i on shal l  be pr ovi ded wi t h an 
el ast omer i c gasket  sui t abl e f or  t he bel l  or  coupl i ng wi t h whi ch i t  i s  t o be 
used.   Gasket s f or  push- on j oi nt s f or  pi pe shal l  conf or m t o ASTM F477.   
Gasket s f or  push- on j oi nt s and compr essi on- t ype j oi nt s/ mechani cal - j oi nt s 
f or  j oi nt  connect i ons bet ween pi pe and f i t t i ngs shal l  be as speci f i ed i n 
AWWA C111/ A21. 11,  r espect i vel y,  f or  push- on j oi nt s and mechani cal - j oi nt s.

2. 1. 11   Hi gh Densi t y Pol yet hyl ene Pi pe ( HDPE)

ASTM F894,  Cl ass 63,  s i ze 450 mm 18 i nch t hr ough 3000 mm 120 i nch.   
ASTM F714,  s i ze 100 mm 4 i nch t hr ough 1200 mm 48 i nch,  wi l l  have pi pe 
st i f f ness gr eat er  t han or  equal  t o 1170/ D f or  cohesi onl ess mat er i al  pi pe 
t r ench backf i l l s .   For  al l  PE pi pes,  t he pol yet hyl ene shal l  be cer t i f i ed by 
t he r esi n pr oducer  as meet i ng t he r equi r ement s of  ASTM D3350,  cel l  Cl ass 
334433C or  hi gher .   Fi t t i ngs f or  Hi gh Densi t y Pol yet hyl ene Pi pe shal l  meet  
t he same mat er i al  speci f i cat i ons as t he pi pe c l ass.   Joi nt s f or  HDPE meet i ng
ASTM F894 wi l l  be r ubber  gasket  j oi nt s conf or mi ng t o ASTM F477.   HDPE 
meeting ASTM F714 wi l l  have f used j oi nt s per  manuf act ur er ' s i nst r uct i on.   

2. 1. 12   Rei nf or ced Pl ast i c Mor t ar  Pi pe ( RPMP)

Rei nf or ced pl ast i c mor t ar  pi pe shal l  be pr oduced be i n accor dance wi t h 
ASTM D3262 and shal l  have 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.   The i nner  sur f ace of  
t he pi pe shal l  have a smoot h uni f or m cont i nuous r esi n- r i ch sur f ace l i ner .   
The mi ni mum pi pe st i f f ness shal l  be 248 kPa 36 psi .   RPMP shal l  be i n 
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accor dance wi t h ASTM D3262.   Fi t t i ngs f or  RPMP:   ASTM D3840.   Joi nt s f or  
RPMP:   Bel l  and spi got  gasket  coupl i ng 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. 1. 13   Rei nf or ced Ther moset t i ng Resi n Pi pe ( RTRP)

RTRP pi pe:   ASTM D3262.   Fi t t i ngs f or  RTRP:   ASTM D3262.   Joi nt s f or  RTRP:   
Bel l  and spi got  t ype ut i l i z i ng an el ast omer i c gasket  i n accor dance wi t h 
ASTM F477.

2. 1. 13. 1   Fi l ament  Wound RTRP- I

RTRP- I  shal l  conf or m t o ASTM D2996,  except  pi pe shal l  have an out s i de 
di amet er  equal  t o cast  i r on out s i de di amet er  or  st andar d wei ght  st eel  
pi pe.   The pi pe shal l  be sui t abl e f or  a nor mal  wor ki ng pr essur e of  1. 03 MPa 
150 psi  at  22. 8 degr ees C 73 degr ees F.   The i nner  sur f ace of  t he pi pe 
shal l  have a smoot h uni f or m cont i nuous r esi n- r i ch sur f ace l i ner  conf or mi ng 
to ASTM D2996.

2. 1. 13. 2   Cent r i f ugal l y Cast  RTRP- I I

RTRP- I I  shal l  conf or m t o ASTM D2997.   Pi pe shal l  have an out s i de di amet er  
equal  t o st andar d wei ght  st eel  pi pe.

2. 1. 14   Dual  Wal l  and Tr i pl e Wal l  Pol ypr opyl ene

300 t o 750 mm12 t o 30 i nch pol ypr opyl ene pi pe shal l  have a smoot h i nt er i or  
and annul ar  ext er i or  cor r ugat i ons,  i n compl i ance wi t h ASTM F2736.   750 t o 
1500 mm30 t o 60 i nch pol ypr opyl ene pi pe shal l  have a smoot h i nt er i or  and 
ext er i or  sur f aces wi t h annul ar  i nner  cor r ugat i ons,  i n compl i ance wi t h 
ASTM F2764/ F2764M.   Pi pe i s sui t abl e f or  gr avi t y f l ow onl y and shal l  have a 
mi ni mum pi pe st i f f ness of  46 pi i  when t est ed i n accor dance wi t h ASTM D2412. 
Pi pe s i zes 300 t o 1500 mm 12-  t hr ough 60- i nch di amet er s shal l  have a 
r ei nf or ced bel l ,  manuf act ur er ' s pr e- i nst al l ed pol ymer  composi t e band or  a 
manuf act ur er ' s compat i bl e pi pe pol ymer  composi t e band.

2. 1. 15   Pi pi ng Beneat h Rai l r oad Ri ght - of - Way

Wher e pi pel i ne passes under  t he r i ght - of - way of  a commer ci al  r ai l r oad,  
pi pi ng shal l  conf or m t o t he speci f i cat i ons f or  pi pel i nes conveyi ng 
nonf l ammabl e subst ances i n AREMA Eng Man,  except  as ot her wi se speci f i ed i n 
t hi s par agr aph.   For  casi ng pi pe pr ovi de duct i l e- i r on pi pe i n l i eu of  
cast - i r on soi l  pi pe.   Duct i l e- i r on pi pe shal l  conf or m t o and have st r engt h 
comput ed i n accor dance wi t h ASTM A746.

2. 2   CONCRETE MATERI ALS

2. 2. 1   Cement  Mor t ar

Cement  mor t ar  shal l  conf or m t o ASTM C270,  Type M wi t h Type I I  cement .

2. 2. 2   Por t l and Cement

**************************************************************************
NOTE:   Type I I  cement  nor mal l y wi l l  be speci f i ed,  
but  Type V cement  wi l l  be speci f i ed when t he soi l s  
cont ai n i n excess of  0. 2 per cent  wat er - sol ubl e 
sul f at e as SO( 4) ,  or  t he wast e wat er  cont ai ns i n 
excess of  1000 par t s per  mi l l i on sul f at es.   Type I  
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cement  may be per mi t t ed when i t  can be assur ed t hat  
t he wat er  sol ubl e sul f at es i n t he soi l  wi l l  be l ess 
t han 0. 1 per cent  and t he wast e wat er  wi l l  cont ai n 
l ess t han 150 par t s per  mi l l i on sul f at es over  t he 
desi gn l i f e of  t he pr oj ect .

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

Submi t  cer t i f i cat es of  compl i ance st at i ng t he t ype of  cement  used i n 
manuf act ur e of  concr et e pi pe,  f i t t i ngs and pr ecast  manhol es.   Por t l and 
cement  shal l  conf or m t o ASTM C150/ C150M,  Type [ I I ]  [ V]  f or  concr et e used i n 
concr et e pi pe,  concr et e pi pe f i t t i ngs,  and manhol es and t ype opt i onal  wi t h 
t he Cont r act or  f or  cement  used i n concr et e cr adl e,  concr et e encasement ,  and 
t hr ust  bl ocki ng.   [ Ai r - ent r ai ni ng admi xt ur e conf or mi ng t o ASTM C260/ C260M 
shal l  be used wi t h Type V cement . ]   [ Wher e aggr egat es ar e al kal i  r eact i ve,  
as det er mi ned by Appendi x XI  of  ASTM C33/ C33M,  a cement  cont ai ni ng l ess 
t han 0. 60 per cent  al kal i es shal l  be used. ]

2. 2. 3   Por t l and Cement  Concr et e

**************************************************************************
NOTE:   When r eady- mi x concr et e conf or mi ng t o ASTM 
C94/ C94M i s not  economi cal l y avai l abl e,  r ewr i t e t hi s 
par agr aph t o per mi t  use of  concr et e mi xed onsi t e.   
Speci f y concr et e aggr egat es conf or mi ng t o ASTM 
C33/ C33M and concr et e consi st i ng of  1 par t  por t l and 
cement ,  2- 1/ 2 par t s sand,  and 5 par t s gr avel ,  wi t h 
j ust  enough wat er  f or  wor kabl e consi st ency

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

Por t l and cement  concr et e shal l  conf or m t o ASTM C94/ C94M,  compr essi ve 
st r engt h of  28 MPa 4000 psi  at  28 days,  except  f or  concr et e cr adl e and 
encasement  or  concr et e bl ocks f or  manhol es.   Concr et e used f or  cr adl e and 
encasement  shal l  have a compr essi ve st r engt h of  17 MPa 2500 psi  mi ni mum at  
28 days.   Concr et e i n pl ace shal l  be pr ot ect ed f r om f r eezi ng and moi st ur e 
l oss f or  7 days.

2. 3   MI SCELLANEOUS MATERI ALS

2. 3. 1   Pr ecast  Concr et e Manhol es & Gl ass- Fi ber - Rei nf or ced Pol yest er  Manhol es

Pr ecast  concr et e manhol e r i ser s,  base sect i ons,  and t ops shal l  conf or m t o 
ASTM C478MASTM C478 and be manuf act ur ed i n accor dance wi t h Sect i on 
03 42 13. 00 10 PLANT- PRECAST CONCRETE PRODUCTS FOR BELOW GRADE 
CONSTRUCTI ON;  base and f i r st  r i ser  shal l  be monol i t hi c.   
Gl ass- Fi ber - Rei nf or ced Pol yest er  Manhol es shal l  conf or m t o ASTM D3753.

2. 3. 2   Gasket s and Connect or s

Gasket s f or  j oi nt s bet ween manhol e sect i ons shal l  conf or m t o ASTM C443M 
ASTM C443.   Resi l i ent  connect or s f or  maki ng j oi nt s bet ween manhol e and 
pi pes ent er i ng manhol e shal l  conf or m t o ASTM C923M ASTM C923 or  ASTM C990M  
ASTM C990.

2. 3. 3   Ext er nal  Pr ef or med Rubber  Joi nt  Seal s

An ext er nal  pr ef or med r ubber  j oi nt  seal  shal l  be an accept ed met hod of  
seal i ng cast  i r on cover s t o pr ecast  concr et e sect i ons t o pr event  gr ound 
wat er  i nf i l t r at i on i nt o sewer  syst ems.   Al l  f i ni shed and seal ed manhol es 
const r uct ed i n accor dance wi t h par agr aph ent i t l ed " Manhol e Const r uct i on"  
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shal l  be t est ed f or  l eakage i n t he same manner  as pi pel i nes as descr i bed i n 
par agr aph ent i t l ed " Leakage Test s. "   The seal  shal l  be mul t i - sect i on wi t h a 
neopr ene r ubber  t op sect i on and al l  l ower  sect i ons made of  Et hyl ene 
Pr opyl ene Di ene Monomer  ( EPDM)  r ubber  wi t h a mi ni mum t hi ckness of  1. 5 mm 60 
mi l s.   Each uni t  shal l  consi st  of  a  t op and bot t om sect i on and shal l  have 
mast i c on t he bot t om of  t he bot t om sect i on and mast i c on t he t op and bot t om 
of  t he t op sect i on.   The mast i c shal l  be a non- har deni ng but y l  r ubber  
seal ant  and shal l  seal  t o t he cone/ t op s l ab of  t he manhol e/ cat ch basi n and 
over  t he l i p of  t he cast i ng.   Ext ensi on sect i ons shal l  cover  up t o t wo mor e 
adj ust i ng r i ngs.   Pr oper t i es and val ues ar e l i s t ed i n t he f ol l owi ng t abl e:

Pr oper t i es,  Test  Met hods and Mi ni mum Val ues f or  Rubber  used i n Pr ef or med Joi nt  Seal s

Physi cal  Pr oper t i es Test  Met hods EPDM Neoprene But yl  Mast i c

Tensi l e,  kPa psi ASTM D412 12,6841840 15,1322195 --

El ongat i on,  per cent ASTM D412 553 295 350

Tear  Resi st ance,  N/ mm ppi ASTM D624 ( Di e 
B)

49280 29160 --

Rebound,  per cent ,  5 mi nut es ASTM C972 ( mod. ) -- -- 11

Rebound,  per cent ,  2 hour s ASTM C972 -- -- 12

2. 3. 4   Met al  I t ems

2. 3. 4. 1   Fr ames,  Cover s,  and Gr at i ngs f or  Manhol es

[ Submi t  cer t i f i cat i on on t he abi l i t y  of  f r ame and cover  t o car r y t he 
i mposed l i ve l oad. ]   Fr ame and cover  must  be cast  gr ay i r on,  ASTM A48/ A48M, 
Cl ass 35B,  cast  duct i l e i r on,  ASTM A536,  Gr ade 65- 45- 12,  or  r ei nf or ced 
concrete, ASTM C478 ASTM C478M.   Fr ames and cover s must  be c i r cul ar  [ wi t h]  
[ wi t hout ]  vent  hol es.   Si ze must  be [ as i ndi cat ed on t he pl ans]  [ f or  24 
i nch openi ng] .   The wor ds " Sani t ar y Sewer "  shal l  be st amped or  cast  i nt o 
cover s so t hat  i t  i s  pl ai nl y v i s i bl e.

2. 3. 4. 2   Manhol e St eps

[ Zi nc- coat ed st eel ]  [ as i ndi cat ed]  conf or mi ng t o 29 CFR 1910. 27.   [ As an 
opt i on,  pl ast i c or  r ubber  coat i ng pr essur e- mol ded t o t he st eel  may be 
used.   Pl ast i c coat i ng shal l  conf or m t o ASTM D4101,  copol ymer  
pol ypr opyl ene.   Rubber  shal l  conf or m t o ASTM C443M ASTM C443,  except  shor e 
A dur omet er  har dness shal l  be 70 pl us or  mi nus 5. ]  Al umi num st eps or  r ungs 
wi l l  not  be per mi t t ed.   St eps ar e not  r equi r ed i n manhol es l ess t han 1. 2 m 
4 f eet  deep.

2. 3. 4. 3   Manhol e Ladder s

A st eel  l adder  shal l  be pr ovi ded wher e t he dept h of  a manhol e exceeds 3. 6 m 
12 f eet .   The l adder  shal l  not  be l ess t han 406 mm 16 i nches i n wi dt h,  wi t h 
19 mm 3/ 4 i nch di amet er  r ungs spaced 305 mm 12 i nches apar t .   The t wo 
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st r i nger s shal l  be a mi ni mum 10 mm 3/ 8 i nch t hi ck and 51 mm 2 i nches wi de.   
Ladder s and i nser t s shal l  be gal vani zed af t er  f abr i cat i on i n conf or mance 
with ASTM A123/ A123M.

2. 3. 4. 4   Sept i c Tank Pi pi ng

Cast  i r on soi l  pi pe and f i t t i ngs.

2. 3. 4. 5   Si phon f or  Sept i c Tank

Wel ded st eel  or  c l ose- gr ai ned cast  i r on f r ee f r om f l aws,  of  an appr oved 
st andar d desi gn,  and pr ompt  and posi t i ve i n act i on.

2. 3. 5   Sewage Absor pt i on Fi el d Mat er i al s

[ Pi pe shal l  be per f or at ed bel l - and- spi got  c l ay pi pe conf or mi ng t o ASTM C700, 
c l ay dr ai n t i l e,  per f or at ed cor r ugat ed pol yet hyl ene t ubi ng conf or mi ng t o 
ASTM F667/ F667M.   Cover i ng f or  open j oi nt s i n dr ai n t i l e l i nes shal l  be 
asphal t - t r eat ed paper  or  asphal t - cover ed f i br ous gl ass c l ot h.   Wi r e f or  
f ast eni ng cover i ng t o t i l e shal l  be 1. 2 mm No.  18 Amer i can Wi r e Gage,  
nonf er r ous met al  composi t i on. ]  [ Pi pe shal l  be per f or at ed bel l - and- spi got  
c l ay pi pe conf or mi ng t o ASTM C700,  c l ay dr ai n t i l e or  PVC pl ast i c pi pe 
conf or mi ng t o ASTM F758.   Cover i ng f or  open j oi nt s i n dr ai n t i l e l i nes 
shal l  be asphal t - t r eat ed paper  or  asphal t - cover ed f i br ous gl ass c l ot h.   
Wi r e f or  f ast eni ng cover i ng t o t i l e shal l  be 1. 2 mm No.  18 Amer i can Wi r e 
Gage,  nonf er r ous met al  composi t i on. ]

2. 4   REPORTS

[ Compact i on and densi t y t est  shal l  be i n accor dance wi t h Sect i on 31 00 00 
EARTHWORK.   Submi t  Test  Repor t s.   ] Submi t  I nspect i on Repor t s f or  dai l y 
act i v i t i es dur i ng t he i nst al l at i on of  t he sani t ar y syst em.   I nf or mat i on i n 
t he r epor t  shal l  be det ai l ed enough t o descr i be l ocat i on of  wor k and amount  
of  pi pe l ai d i n pl ace,  measur ed i n l i near  met er s f eet .

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON OF PI PELI NES AND APPURTENANT CONSTRUCTI ON

3. 1. 1   Connect i ons t o Exi st i ng Li nes

**************************************************************************
NOTE:   For  Navy,  Use BMS B- 5. 2. 19 t o det er mi ne 
I nst al l at i on r equi r ement s f or  connect i ng t o exi st i ng 
sani t ar y sewer  l i nes and i ncor por at e i nt o t hi s 
par agr aph.  I n accor adnce wi t h BMS B- 5. 2. 19 a Ut i l i t y  
Connect i on Per mi t  must  be submi t t ed dur i ng desi gn.

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

Obt ai n appr oval  f r om t he Cont r act i ng Of f i cer  bef or e maki ng connect i on t o 
exi st i ng l i ne.   Conduct  wor k so t hat  t her e i s mi ni mum i nt er r upt i on of  
ser vi ce on exi st i ng l i ne.

Submi t  r equest  f or  f i el d suppor t  f r om t he I nst al l at i on' s Ut i l i t i es Fi el d 
Suppor t  t wo weeks pr i or  t o maki ng connect i on.   Submi t  r equest  f or  
pr e- connect i on i nspect i on t o be conduct ed af t er  t r enchi ng and l ayout  i s  
compl et ed,  but  bef or e t he pr oposed ser vi ce has been connect ed.  
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3. 1. 2   Gener al  Requi r ement s f or  I nst al l at i on of  Pi pel i nes

These gener al  r equi r ement s appl y except  wher e speci f i c  except i on i s  made i n 
t he f ol l owi ng par agr aphs ent i t l ed " Speci al  Requi r ement s. "

3. 1. 2. 1   Location

**************************************************************************
NOTE:   Choose one of  t he f ol l owi ng opt i ons.

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

The wor k cover ed by t hi s sect i on shal l  t er mi nat e at  a poi nt  appr oxi mat el y 
1. 5 m 5 f eet  f r om t he bui l di ng [ ,  unl ess ot her wi se i ndi cat ed] .   [ Wher e t he 
l ocat i on of  t he sewer  i s not  c l ear l y def i ned by di mensi ons on t he dr awi ngs,  
do not  l ay sewer  l i ne c l oser  hor i zont al l y  t han 3 m 10 f eet  t o a wat er  mai n 
or  ser vi ce l i ne. ]   [ I nst al l  pr essur e sewer  l i nes beneat h wat er  l i nes onl y,  
wi t h t he t op of  t he sewer  l i ne bei ng at  l east  0. 60 m 2 f eet  bel ow bot t om of  
wat er  l i ne. ]  [ Wher e sani t ar y sewer  l i nes pass above wat er  l i nes,  encase 
sewer  i n concr et e f or  a di st ance of  3 m 10 f eet  on each si de of  t he 
cr ossi ng,  or  subst i t ut e r ubber - gasket ed pr essur e pi pe f or  t he pi pe bei ng 
used f or  t he same di st ance. ]   [ Wher e sani t ar y sewer  l i nes pass bel ow wat er  
l i nes,  l ay pi pe so t hat  no j oi nt  i n t he sewer  l i ne wi l l  be c l oser  t han 0. 9 m
 3 f eet ,  hor i zont al  di st ance,  t o t he wat er  l i ne. ]

**************************************************************************
NOTE:   I ncl ude t he subpar t s bel ow f or  NAVFAC 
projects.

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

[ 3. 1. 2. 1. 1   Sani t ar y Pi pi ng I nst al l at i on Par al l el  wi t h Wat er  Li ne

3. 1. 2. 1. 1. 1   Nor mal  Condi t i ons

Sani t ar y pi pi ng or  manhol es shal l  be l ai d at  l east  3 m 10 f eet  hor i zont al l y  
f r om a wat er  l i ne whenever  possi bl e.   The di st ance shal l  be measur ed 
edge-to-edge.

3. 1. 2. 1. 1. 2   Unusual  Condi t i ons

When l ocal  condi t i ons pr event  a hor i zont al  separ at i on of  3 m 10 f eet ,  t he 
sani t ar y pi pi ng or  manhol e may be l ai d c l oser  t o a wat er  l i ne pr ovi ded t hat :

a.   The t op ( cr own)  of  t he sani t ar y pi pi ng shal l  be at  l east  450 mm 18 
i nches bel ow t he bot t om ( i nver t )  of  t he wat er  mai n.

b.   Wher e t hi s ver t i cal  separ at i on cannot  be obt ai ned,  t he sani t ar y pi pi ng 
shal l  be const r uct ed of  AWWA- appr oved duct i l e i r on wat er  pi pe pr essur e 
t est ed i n pl ace wi t hout  l eakage pr i or  t o backf i l l i ng.

c.   The sewer  manhol e shal l  be of  wat er t i ght  const r uct i on and t est ed i n 
place.

][ 3. 1. 2. 1. 2   I nst al l at i on of  Sani t ar y Pi pi ng Cr ossi ng a Wat er  Li ne

3. 1. 2. 1. 2. 1   Nor mal  Condi t i ons

Lay sani t ar y sewer  pi pi ng by cr ossi ng under  wat er  l i nes t o pr ovi de a 
separ at i on of  at  l east  450 mm 18 i nches bet ween t he t op of  t he sani t ar y 
pi pi ng and t he bot t om of  t he wat er  l i ne whenever  possi bl e.
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3. 1. 2. 1. 2. 2   Unusual  Condi t i ons

When l ocal  condi t i ons pr event  a ver t i cal  separ at i on descr i bed above,  use 
t he f ol l owi ng const r uct i on:

a.   Sani t ar y pi pi ng passi ng over  or  under  wat er  l i nes shal l  be const r uct ed 
of  AWWA- appr oved duct i l e i r on wat er  pi pe,  pr essur e t est ed i n pl ace 
wi t hout  l eakage pr i or  t o backf i l l i ng.

b.   Sani t ar y pi pi ng passi ng over  wat er  l i nes shal l ,  i n addi t i on,  be 
pr ot ect ed by pr ovi di ng:

( 1)   A ver t i cal  separ at i on of  at  l east  450 mm 18 i nches bet ween t he 
bot t om of  t he sani t ar y pi pi ng and t he t op of  t he wat er  l i ne.

( 2)   Adequat e st r uct ur al  suppor t  f or  t he sani t ar y pi pi ng t o pr event  
excessi ve def l ect i on of  t he j oi nt s and t he set t l i ng on and 
br eaki ng of  t he wat er  l i ne.

( 3)   That  t he l engt h,  mi ni mum 6. 1 m 20 f eet ,  of  t he sani t ar y pi pi ng be 
cent er ed at  t he poi nt  of  t he cr ossi ng so t hat  j oi nt s shal l  be 
equi di st ant  and as f ar  as possi bl e f r om t he wat er  l i ne.

][ 3. 1. 2. 1. 3   Sani t ar y Sewer  Manhol es

No wat er  pi pi ng shal l  pass t hr ough or  come i n cont act  wi t h any par t  of  a 
sani t ar y sewer  manhol e.

] 3. 1. 2. 2   Earthwork

**************************************************************************
NOTE:   Ear t hwor k r equi r ement s,  i ncl udi ng beddi ng,  
f or  pi pe t r enches and ut i l i t y  st r uct ur es ar e cover ed 
i n Sect i on 31 00 00 EARTHWORK.

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

Per f or m ear t hwor k oper at i ons i n accor dance wi t h Sect i on 31 00 00 EARTHWORK.

3. 1. 2. 3   Pi pe Layi ng and Joi nt i ng

**************************************************************************
NOTE:   Del et e r equi r ement  f or  t ongue- and- gr oove pi pe 
( concr et e pi pe)  when not  al l owed f or  t he pr oj ect .

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

I nspect  each pi pe and f i t t i ng bef or e and af t er  i nst al l at i on;  r epl ace t hose 
f ound def ect i ve and r emove f r om si t e.   Pr ovi de pr oper  f aci l i t i es f or  
l ower i ng sect i ons of  pi pe i nt o t r enches.   Lay nonpr essur e pi pe wi t h t he 
bel l  [ or  gr oove]  ends i n t he upgr ade di r ect i on.   Adj ust  spi got s i n bel l s 
[ and t ongues i n gr ooves]  t o gi ve a uni f or m space al l  ar ound.   Bl ocki ng or  
wedgi ng bet ween bel l s and spi got s [ or  t ongues and gr ooves]  wi l l  not  be 
per mi t t ed.   Repl ace by one of  t he pr oper  di mensi ons,  pi pe or  f i t t i ngs t hat  
do not  al l ow suf f i c i ent  space f or  i nst al l at i on of  j oi nt  mat er i al .   At  t he 
end of  each wor k day,  c l ose open ends of  pi pe t empor ar i l y  wi t h wood bl ocks 
or  bul kheads.   Pr ovi de bat t er boar ds not  mor e t han 7. 50 m 25 f eet  apar t  i n 
t r enches f or  checki ng and ensur i ng t hat  pi pe i nver t  el evat i ons ar e as 
i ndi cat ed.   Laser  beam met hod may be used i n l i eu of  bat t er boar ds f or  t he 
same pur pose.   Br anch connect i ons shal l  be made by use of  r egul ar  f i t t i ngs 
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or  sol vent  cement ed saddl es as appr oved.   Saddl es f or  ABS and PVC composi t e 
pi pe shal l  conf or m t o Fi gur e 2 of  ASTM D2680;  saddl es f or  ABS pi pe shal l  
compl y wi t h Tabl e 3 of  ASTM D2751;  and saddl es f or  PVC pi pe shal l  conf or m 
t o Tabl e 4 of  ASTM D3034.

3. 1. 3   Speci al  Requi r ement s

3. 1. 3. 1   I nst al l at i on of  Cast  I r on Soi l  Pi pi ng

Unl ess ot her wi se speci f i ed,  i nst al l  pi pe and f i t t i ngs i n accor dance wi t h 
par agr aph ent i t l ed " Gener al  Requi r ement s f or  I nst al l at i on of  Pi pel i nes"  of  
t hi s sect i on and wi t h t he r ecommendat i ons of  t he pi pe manuf act ur er .   Make 
j oi nt s wi t h t he r ubber  gasket s speci f i ed f or  cast  i r on soi l  pi pe j oi nt s and 
assembl e i n accor dance wi t h t he r ecommendat i ons of  t he pi pe manuf act ur er .

3. 1. 3. 2   I nst al l at i on of  Cl ay Pi pi ng

I nst al l  pi pe and f i t t i ngs i n accor dance wi t h par agr aph ent i t l ed " Gener al  
Requi r ement s f or  I nst al l at i on of  Pi pel i nes"  of  t hi s sect i on and wi t h t he 
r equi r ement s of  ASTM C12 f or  pi pe l ayi ng.   Make j oi nt s wi t h a compr essi on 
j oi nt  mat er i al  speci f i ed f or  c l ay pi pe j oi nt s and assembl e i n accor dance 
wi t h t he r ecommendat i ons of  t he manuf act ur er  of  t he pi pe.

3. 1. 3. 3   I nst al l at i on of  Concr et e Gr avi t y Sewer  Pi pi ng

**************************************************************************
NOTE:   Not  al l owed f or  NAVFAC LANT pr oj ect s.

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

I nst al l  pi pe and f i t t i ngs i n accor dance wi t h par agr aph ent i t l ed " Gener al  
Requi r ement s f or  I nst al l at i on of  Pi pel i nes"  of  t hi s sect i on and wi t h t he 
pr ovi s i ons f or  r ubber  gasket  j oi nt i ng and j oi nt i ng pr ocedur es of  ACPA 01- 103
 or  of  ACPA 01- 102,  Chapt er  9,  " I nst al l at i on,  I nspect i on and Const r uct i on 
Test i ng. "   Make j oi nt s wi t h t he gasket s speci f i ed f or  concr et e gr avi t y 
sewer  pi pe j oi nt s.   Cl ean and dr y sur f aces r ecei v i ng l ubr i cant s,  cement s,  
or  adhesi ves.   Af f i x  gasket s t o pi pe not  mor e t han 24 hour s pr i or  t o t he 
i nst al l at i on of  t he pi pe.   Pr ot ect  gasket s f r om sun,  bl owi ng dust ,  and 
ot her  del et er i ous agent s at  al l  t i mes.   Bef or e i nst al l at i on of  t he pi pe,  
i nspect  gasket s and r emove and r epl ace l oose or  i mpr oper l y af f i xed 
gasket s.   Al i gn each pi pe sect i on wi t h t he pr evi ousl y i nst al l ed pi pe 
sect i on,  and pul l  t he j oi nt  t oget her .   I f ,  whi l e pul l i ng t he j oi nt ,  t he 
gasket  becomes l oose and can be seen t hr ough t he ext er i or  j oi nt  r ecess when 
t he pi pe i s pul l ed up t o wi t hi n 25 mm 1 i nch of  c l osur e,  r emove t he pi pe 
and r emake t he j oi nt .

3. 1. 3. 4   I nst al l at i on of  Concr et e Pr essur e Li nes

**************************************************************************
NOTE:   Not  al l owed f or  NAVFAC LANT pr oj ect s.

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

Unl ess ot her wi se speci f i ed,  i nst al l  pi pe and f i t t i ngs i n accor dance wi t h 
par agr aph ent i t l ed " Gener al  Requi r ement s f or  I nst al l at i on of  Pi pel i nes"  of  
t hi s sect i on and wi t h t he l ayi ng and j oi ni ng r equi r ement s speci f i ed i n t he 
gui de speci f i cat i ons f or  i nst al l at i on of  pi pe gi ven i n AWWA M9,  Chapt er  14,  
" Gui de Speci f i cat i ons f or  I nst al l at i on of  Pi pe. "
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3. 1. 3. 4. 1   Joints

Make j oi nt s wi t h t he gasket s speci f i ed f or  concr et e pr essur e pi pe j oi nt s,  
usi ng an appr oved l ubr i cant  r ecommended by t he pi pe manuf act ur er .   Assembl e 
t hese j oi nt s i n accor dance wi t h t he j oi ni ng r equi r ement s speci f i ed i n t he 
gui de speci f i cat i ons f or  i nst al l at i on of  pi pe gi ven i n AWWA M9,  Chapt er  14,  
" Gui de Speci f i cat i ons f or  I nst al l at i on of  Pi pe, "  and wi t h t he 
r ecommendat i ons gi ven f or  l ayi ng t he pi pe i n AWWA M9,  Chapt er  6,  
" I nst al l at i on by Tr enchi ng or  Tunnel i ng - -  Met hods and Equi pment . "

3. 1. 3. 4. 2   Pi pe Anchor age

Pr ovi de concr et e t hr ust  bl ocks ( r eact i on backi ng)  f or  pi pe anchor age.   Si ze 
and posi t i on t hr ust  bl ocks as i ndi cat ed.  Use concr et e conf or mi ng t o 
ASTM C94/ C94M havi ng a mi ni mum compr essi ve st r engt h of  13. 80 MPa 2, 000 psi  
at  28 days;  or  use concr et e of  a mi x not  l eaner  t han one par t  cement  2 1/ 2 
par t s sand,  and 5 par t s gr avel ,  havi ng t he same mi ni mum compr essi ve 
strength.

3. 1. 3. 5   I nst al l at i on of  Duct i l e I r on Gr avi t y Sewer  Pi pe

Unl ess ot her wi se speci f i ed,  i nst al l  pi pe and associ at ed f i t t i ngs i n 
accor dance wi t h par agr aph ent i t l ed " Gener al  Requi r ement s f or  I nst al l at i on 
of  Pi pel i nes"  of  t hi s sect i on and wi t h t he r equi r ement s of  AWWA C600 f or  
pi pe i nst al l at i on and j oi nt  assembl y.

**************************************************************************
NOTE:   At  t he t ext  bel ow,  del et e r equi r ement s f or  
and r ef er ences t o push- on j oi nt s f or  duct i l e- i r on 
gr avi t y sewer  pi pe and associ at ed f i t t i ngs when t he 
gr eat er  def l ect i on af f or ded by t he mechani cal  j oi nt  
i s  consi der ed necessar y t hr oughout .

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

a.   [ Make push- on j oi nt s wi t h t he gasket s and l ubr i cant  speci f i ed f or  t hi s 
t ype j oi nt  and assembl e i n accor dance wi t h t he appl i cabl e r equi r ement s 
of AWWA C600 f or  j oi nt  assembl y. ]   Make mechani cal - j oi nt s wi t h t he 
gasket s,  gl ands,  bol t s,  and nut s speci f i ed f or  t hi s t ype j oi nt  and 
assembl e i n accor dance wi t h t he appl i cabl e r equi r ement s of  AWWA C600 
f or  j oi nt  assembl y and t he r ecommendat i ons of  Appendi x A t o 
AWWA C111/ A21. 11.

**************************************************************************
NOTE:   At  t he t ext  bel ow,  del et e t he par agr aph 
except  when r equi r ed.   See AWWA C105/ A21. 5 f or  
gui dance on sel ect i ng Cl ass of  pol yet hyl ene f i l m.

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

b.   Ext er i or  pr ot ect i on:   Compl et el y encase bur i ed duct i l e i r on pi pel i nes 
wi t h pol yet hyl ene t ube or  sheet  i n accor dance wi t h AWWA C105/ A21. 5, 
usi ng [ Cl ass A]  [ Cl ass C]  pol yet hyl ene f i l m.

3. 1. 3. 6   I nst al l at i on of  Duct i l e- I r on Pr essur e Li nes

Unl ess ot her wi se speci f i ed,  i nst al l  pi pe and f i t t i ngs i n accor dance wi t h 
par agr aph ent i t l ed " Gener al  Requi r ement s f or  I nst al l at i on of  Pi pel i nes"  of  
t hi s sect i on and wi t h t he r equi r ement s of  AWWA C600 f or  pi pe i nst al l at i on,  
j oi nt  assembl y,  and val ve- and- f i t t i ng i nst al l at i on.
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a.   [ Make push- on j oi nt s wi t h t he gasket s and l ubr i cant  speci f i ed f or  t hi s 
t ype j oi nt  and assembl e i n accor dance wi t h t he appl i cabl e r equi r ement s 
of AWWA C600 f or  j oi nt  assembl y. ]   Make mechani cal - j oi nt s wi t h t he 
gasket s,  gl ands,  bol t s,  and nut s speci f i ed f or  t hi s t ype j oi nt ;  
assembl e i n accor dance wi t h t he appl i cabl e r equi r ement s of  AWWA C600 
f or  j oi nt  assembl y and t he r ecommendat i ons of  Appendi x A t o 
AWWA C111/ A21. 11.   [ Make f l anged j oi nt s wi t h gasket s,  bol t s,  and nut s 
speci f i ed f or  t hi s t ype j oi nt .   Make f l anged j oi nt s up t i ght ,  t aki ng 
car e t o avoi d undue st r ai n on f l anges,  f i t t i ngs,  and ot her  
accessor i es.   Al i gn bol t  hol es f or  each f l anged j oi nt .   Use f ul l  s i ze 
bol t s f or  t he bol t  hol es;  use of  under si zed bol t s t o make up f or  
mi sal i gnment  of  bol t  hol es or  f or  any ot her  pur pose wi l l  not  be 
per mi t t ed.   Do not  al l ow adj oi ni ng f l ange f aces t o be out  of  par al l el  
t o such degr ee t hat  t he f l anged j oi nt  cannot  be made wat er t i ght  wi t hout  
over st r ai ni ng t he f l ange.   When f l anged pi pe or  f i t t i ngs have 
di mensi ons t hat  do not  al l ow t he maki ng of  a pr oper  f l anged j oi nt  as 
speci f i ed,  r epl ace i t  by one of  pr oper  di mensi ons. ]   [ Assembl e j oi nt s 
made wi t h s l eeve- t ype mechani cal  coupl i ngs i n accor dance wi t h t he 
r ecommendat i ons of  t he coupl i ng manuf act ur er ,  as appr oved. ]   [ Make 
[ gr ooved]  [ and]  [ shoul der ed]  t ype j oi nt s wi t h t he coupl i ngs pr evi ousl y 
speci f i ed f or  t hi s t ype j oi nt  connect i ng pi pe wi t h t he [ gr ooved]  [ or ]  
[ shoul der ed]  ends speci f i ed f or  t hi s t ype j oi nt  and assembl e i n 
accor dance wi t h t he r ecommendat i ons of  t he coupl i ng manuf act ur er ,  as 
appr oved.   [ Gr oove pi pe i n t he f i el d onl y wi t h appr oved gr oove cut t i ng 
equi pment  desi gned especi al l y  f or  t he pur pose and pr oduced by a 
manuf act ur er  of  gr ooved j oi nt  coupl i ngs;  secur e appr oval  f or  f i el d- cut  
gr ooves bef or e assembl i ng t he j oi nt . ] ]

**************************************************************************
NOTE:   Del et e t he t ext  bel ow except  when r equi r ed.  
See For ewor d t o AWWA C105/ A21. 5 f or  gui dance on 
sel ect i ng Cl ass of  pol yet hyl ene f i l m.

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

b.   Ext er i or  pr ot ect i on:   Compl et el y encase bur i ed duct i l e i r on pi pel i nes 
wi t h pol yet hyl ene t ube or  sheet  i n accor dance wi t h AWWA C105/ A21. 5, 
usi ng [ Cl ass A]  [ Cl ass C]  pol yet hyl ene f i l m.

c.   Pi pe anchor age:   Pr ovi de concr et e t hr ust  bl ocks ( r eact i on backi ng)  f or  
pi pe anchor age.   Si ze and posi t i on t hr ust  bl ocks as i ndi cat ed.  Use 
concr et e conf or mi ng t o ASTM C94/ C94M havi ng a mi ni mum compr essi ve 
st r engt h of  13. 80 MPa 2, 000 psi  at  28 days;  or  use concr et e of  a mi x 
not  l eaner  t han one par t  cement ,  2 1/ 2 par t s sand,  and 5 par t s gr avel ,  
havi ng t he same mi ni mum compr essi ve st r engt h.

3. 1. 3. 7   I nst al l at i on of  ABS Composi t e Pl ast i c Pi pi ng

I nst al l  pi pe and f i t t i ngs i n accor dance wi t h par agr aph ent i t l ed " Gener al  
Requi r ement s f or  I nst al l at i on of  Pi pel i nes"  of  t hi s sect i on and wi t h t he 
r ecommendat i ons of  t he pl ast i c pi pe manuf act ur er .   Make j oi nt s wi t h t he 
pr i mer  and sol vent  cement  speci f i ed f or  t hi s j oi nt  and assembl e i n 
accor dance wi t h t he r ecommendat i ons of  t he pi pe manuf act ur er .   Handl e 
sol vent  cement  i n accor dance wi t h ASTM F402.

3. 1. 3. 8   I nst al l at i on of  ABS Sol i d- Wal l  Pl ast i c Pi pi ng

I nst al l  pi pe and f i t t i ngs i n accor dance wi t h par agr aph ent i t l ed " Gener al  
Requi r ement s f or  I nst al l at i on of  Pi pel i nes"  of  t hi s sect i on and wi t h t he 
r ecommendat i ons of  t he pl ast i c pi pe manuf act ur er .   Make sol vent  cement  

SECTI ON 33 30 00  Page 34



j oi nt s wi t h t he sol vent  cement  pr evi ousl y speci f i ed f or  t hi s t ype j oi nt .   
Make el ast omer i c j oi nt s wi t h t he gasket s speci f i ed f or  t hi s t ype j oi nt  and 
assembl e i n accor dance wi t h t he r ecommendat i ons of  t he pi pe manuf act ur er .   
Handl e sol vent  cement  i n accor dance wi t h ASTM F402.

3. 1. 3. 9   I nst al l at i on of  PVC Pl ast i c Pi pi ng

I nst al l  pi pe and f i t t i ngs i n accor dance wi t h par agr aph ent i t l ed " Gener al  
Requi r ement s f or  I nst al l at i on of  Pi pel i nes"  of  t hi s sect i on and wi t h t he 
r equi r ement s of  ASTM D2321 f or  l ayi ng and j oi ni ng pi pe and f i t t i ngs.   Make 
j oi nt s wi t h t he gasket s speci f i ed f or  j oi nt s wi t h t hi s pi pi ng and assembl e 
i n accor dance wi t h t he r equi r ement s of  ASTM D2321 f or  assembl y of  j oi nt s.   
Make j oi nt s t o ot her  pi pe mat er i al s i n accor dance wi t h t he r ecommendat i ons 
of  t he pl ast i c pi pe manuf act ur er .

3. 1. 3. 10   I nst al l at i on of  PVC Pl ast i c Pr essur e Pi pe and Fi t t i ngs

Unl ess ot her wi se speci f i ed,  i nst al l  pi pe and f i t t i ngs i n accor dance wi t h 
par agr aph ent i t l ed " Gener al  Requi r ement s f or  I nst al l at i on of  Pi pel i nes"  of  
t hi s sect i on;  wi t h t he r equi r ement s of  AWWA C605 f or  l ayi ng of  pi pe,  
j oi ni ng PVC pi pe t o f i t t i ngs and accessor i es,  and set t i ng of  hydr ant s,  
val ves,  and f i t t i ngs;  and wi t h t he r ecommendat i ons f or  pi pe j oi nt  assembl y 
and appur t enance i nst al l at i on i n AWWA M23,  Chapt er  7,  " I nst al l at i on. "

3. 1. 3. 10. 1   Pi pe Less Than 100 mm 4 I nch Di amet er

3. 1. 3. 10. 1. 1   Thr eaded Joi nt s

Make 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 s wi t h st r ap wr enches whi ch wi l l  not  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 .

3. 1. 3. 10. 1. 2   Push- On Joi nt s

The ends of  pi pe f or  push- on j oi nt s shal l  be bevel ed t o f aci l i t at e 
assembl y.   Pi pe shal l  be mar ked t o i ndi cat e when t he pi pe i s f ul l y  seat ed.   
The gasket  shal l  be l ubr i cat ed t o pr event  di spl acement .   Car e shal l  be 
exer ci sed t o ensur e t hat  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 maki ng t he j oi nt .

3. 1. 3. 10. 1. 3   Sol vent - Wel d Joi nt s

Compl y wi t h t he manuf act ur er ' s i nst r uct i ons.

3. 1. 3. 10. 2   Pi pe 100 mm 4 I nch Di amet er  Joi nt s

Make push- on j oi nt s wi t h t he el ast omer i c gasket s speci f i ed f or  t hi s  t ype 
j oi nt ,  usi ng ei t her  el ast omer i c- gasket  bel l - end pi pe or  el ast omer i c- gasket  
coupl i ngs.   For  pi pe- t o- pi pe push- on j oi nt  connect i ons,  use onl y pi pe wi t h 
push- on j oi nt  ends havi ng f act or y- made bevel ;  f or  push- on j oi nt  connect i ons 
t o f i t t i ngs,  cut  spi got  end of  pi pe of f  squar e and r e- bevel  pi pe end t o a 
bevel  appr oxi mat el y t he same as t hat  on duct i l e- i r on pi pe used f or  t he same 
t ype of  j oi nt .   Use an appr oved l ubr i cant  r ecommended by t he pi pe 
manuf act ur er  f or  push- on j oi nt s.   Assembl e push- on j oi nt s f or  pi pe- t o- pi pe 
j oi nt  connect i ons i n accor dance wi t h t he r equi r ement s of  AWWA C605 f or  
l ayi ng t he pi pe and t he r ecommendat i ons i n AWWA M23,  Chapt er  7,  
" I nst al l at i on, "  f or  pi pe j oi nt  assembl y.   Assembl e push- on j oi nt s f or  
connect i on t o f i t t i ngs i n accor dance wi t h t he r equi r ement s of  AWWA C605 f or  
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j oi ni ng PVC pi pe t o f i t t i ngs and accessor i es and wi t h t he appl i cabl e 
r equi r ement s of  AWWA C600 f or  j oi nt  assembl y.   Make compr essi on- t ype 
j oi nt s/ mechani cal - j oi nt s wi t h t he gasket s,  gl ands,  bol t s,  nut s,  and 
i nt er nal  st i f f ener s speci f i ed f or  t hi s t ype j oi nt  and assembl e i n 
accor dance wi t h t he r equi r ement s of  AWWA C605 f or  j oi ni ng PVC pi pe t o 
f i t t i ngs and accessor i es,  wi t h t he appl i cabl e r equi r ement s of  AWWA C600 f or  
j oi nt  assembl y,  and wi t h t he r ecommendat i ons of  Appendi x A t o 
AWWA C111/ A21. 11.   Cut  of f  spi got  end of  pi pe f or  compr essi on- t ype 
j oi nt / mechani cal - j oi nt  connect i ons and do not  r e- bevel .

3. 1. 3. 10. 3   Pi pe Anchor age

Pr ovi de concr et e t hr ust  bl ocks ( r eact i on backi ng)  f or  pi pe anchor age.   Si ze 
and posi t i on t hr ust  bl ocks as i ndi cat ed.   Use concr et e conf or mi ng t o 
ASTM C94/ C94M havi ng a mi ni mum compr essi ve st r engt h of  13. 80 MPa 2, 000 psi  
at  28 days;  or  use concr et e of  a mi x not  l eaner  t han one par t  cement ,  2 1/ 2 
par t s sand,  and 5 par t s gr avel ,  havi ng t he same mi ni mum compr essi ve 
strength.

3. 1. 3. 11   I nst al l at i on of  Dual  Wal l  and Tr i pl e Wal l  Pol ypr opyl ene

I nst al l at i on shal l  be i n accor dance wi t h " Gener al  Requi r ement s f or  
i nst al l at i on of  Pi pel i nes"  of  t hi s sect i on,  wi t h t he pol ypr opyl ene pi pe 
manuf act ur er ' s r ecommendat i ons,  and wi t h t he r equi r ement s of  ASTM D2321 f or  
l ayi ng and j oi ni ng pi pe and f i t t i ngs.   Pl ace a mi ni mum of  150 mm 6 i nches 
of  Cl ass 1 or  Cl ass 2 backf i l l  over  t he cr own of  t he pi pe wi t h mi ni mum 90 
per cent  compact i on.

3. 1. 3. 12   Pi pel i ne I nst al l at i on Beneat h Rai l r oad Ri ght - of - Way

Wher e pi pel i ne passes under  t he r i ght - of - way of  a commer ci al  r ai l r oad,  
i nst al l  pi pi ng i n accor dance wi t h t he speci f i cat i ons f or  pi pel i nes 
conveyi ng nonf l ammabl e subst ances i n AREMA Eng Man.

3. 1. 4   Concr et e Wor k

**************************************************************************
NOTE:   Del et e t hese par agr aphs i f  not  used or  i nser t  
appl i cabl e concr et e r equi r ement s her e.

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

Cast - i n- pl ace concr et e i s i ncl uded i n Sect i on [ 03 30 00. 00 10 CAST- I N- PLACE 
CONCRETE] [ 03 30 00 CAST- I N- PLACE CONCRETE] [ 03 30 53 MI SCELLANEOUS 
CAST- I N- PLACE CONCRETE] .   The pi pe shal l  be suppor t ed on a concr et e cr adl e,  
or  encased i n concr et e wher e i ndi cat ed or  di r ect ed.

3. 1. 5   Manhol e Const r uct i on

Const r uct  base s l ab of  cast - i n- pl ace concr et e or  use pr ecast  concr et e base 
sect i ons.   Make i nver t s i n cast - i n- pl ace concr et e and pr ecast  concr et e 
bases wi t h a smoot h- sur f aced semi - c i r cul ar  bot t om conf or mi ng t o t he i nsi de 
cont our  of  t he adj acent  sewer  sect i ons.   For  changes i n di r ect i on of  t he 
sewer  and ent er i ng br anches i nt o t he manhol e,  make a c i r cul ar  cur ve i n t he 
manhol e i nver t  of  as l ar ge a r adi us as manhol e s i ze wi l l  per mi t .   For  
cast - i n- pl ace concr et e const r uct i on,  ei t her  pour  bot t om sl abs and wal l s 
i nt egr al l y  or  key and bond wal l s t o bot t om sl ab.   No par gi ng wi l l  be 
per mi t t ed on i nt er i or  manhol e wal l s.   For  pr ecast  concr et e const r uct i on,  
make j oi nt s bet ween manhol e sect i ons wi t h t he gasket s speci f i ed f or  t hi s 
pur pose;  i nst al l  i n t he manner  speci f i ed f or  i nst al l i ng j oi nt s i n concr et e 
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pi pi ng.   Par gi ng wi l l  not  be r equi r ed f or  pr ecast  concr et e manhol es.   
Cast - i n- pl ace concr et e wor k shal l  be i n accor dance wi t h t he r equi r ement s 
speci f i ed under  par agr aph ent i t l ed " Concr et e Wor k"  of  t hi s sect i on.   Make 
j oi nt s bet ween concr et e manhol es and pi pes ent er i ng manhol es wi t h t he 
r esi l i ent  connect or s speci f i ed f or  t hi s pur pose;  i nst al l  i n accor dance wi t h 
t he r ecommendat i ons of  t he connect or  manuf act ur er .   Wher e a new manhol e i s 
const r uct ed on an exi st i ng l i ne,  r emove exi st i ng pi pe as necessar y t o 
const r uct  t he manhol e.   Cut  exi st i ng pi pe so t hat  pi pe ends ar e 
appr oxi mat el y f l ush wi t h t he i nt er i or  f ace of  manhol e wal l ,  but  not  
pr ot r udi ng i nt o t he manhol e.   Use r esi l i ent  connect or s as pr evi ousl y 
speci f i ed f or  pi pe connect or s t o concr et e manhol es.

3. 1. 6   Mi scel l aneous Const r uct i on and I nst al l at i on

3. 1. 6. 1   Connect i ng t o Exi st i ng Manhol es

Pi pe connect i ons t o exi st i ng manhol es shal l  be made so t hat  f i ni sh wor k 
wi l l  conf or m as near l y as pr act i cabl e t o t he appl i cabl e r equi r ement s 
speci f i ed f or  new manhol es,  i ncl udi ng al l  necessar y concr et e wor k,  cut t i ng,  
and shapi ng.   The connect i on shal l  be cent er ed on t he manhol e.   Hol es f or  
t he new pi pe shal l  be of  suf f i c i ent  di amet er  t o al l ow packi ng cement  mor t ar  
ar ound t he ent i r e per i pher y of  t he pi pe but  no l ar ger  t han 1. 5 t i mes t he 
di amet er  of  t he pi pe.   Cut t i ng t he manhol e shal l  be done i n a manner  t hat  
wi l l  cause t he l east  damage t o t he wal l s.

3. 1. 6. 2   Met al  Wor k

3. 1. 6. 2. 1   Wor kmanshi p and Fi ni sh

Per f or m met al  wor k so t hat  wor kmanshi p and f i ni sh wi l l  be equal  t o t he best  
pr act i ce i n moder n st r uct ur al  shops and f oundr i es.   For m i r on t o shape and 
si ze wi t h shar p l i nes and angl es.   Do shear i ng and punchi ng so t hat  c l ean 
t r ue l i nes and sur f aces ar e pr oduced.   Make cast i ngs sound and f r ee f r om 
war p,  col d shut s,  and bl ow hol es t hat  may i mpai r  t hei r  st r engt h or  
appear ance.   Gi ve exposed sur f aces a smoot h f i ni sh wi t h shar p wel l - def i ned 
l i nes and ar i ses.   Pr ovi de necessar y r abbet s,  l ugs,  and br acket s wher ever  
necessar y f or  f i t t i ng and suppor t .

3. 1. 6. 2. 2   Fi el d Pai nt i ng

Af t er  i nst al l at i on,  c l ean cast - i r on f r ames,  cover s,  gr at i ngs,  and st eps not  
bur i ed i n concr et e t o bar e met al  of  mor t ar ,  r ust ,  gr ease,  di r t ,  and ot her  
del et er i ous mat er i al s and appl y a coat  of  bi t umi nous pai nt .   Do not  pai nt  
sur f aces subj ect  t o abr asi on.

3. 1. 7   Sewage Absor pt i on Tr ench Const r uct i on

Gr ade pi pe l i nes uni f or ml y downwar d t o t he out l et .   Lay per f or at ed pi pe 
wi t h t he per f or at i ons downwar d.   Lay dr ai n t i l e wi t h 6 mm 1/ 4 i nch open 
j oi nt s.   Cover  open j oi nt s of  dr ai n t i l e wi t h t he cover  mat er i al  speci f i ed 
so t hat  i t  ext ends not  l ess t han 1. 75 r ad 100 degr ees on each si de of  t he 
ver t i cal  cent er  l i ne of  t he t i l e.   Wi r e cover i ng i n pl ace.

3. 1. 8   I nst al l at i ons of  Wye Br anches

Cut t i ng i nt o pi pi ng f or  connect i ons shal l  not  be done except  i n speci al  
appr oved cases.   When t he connect i ng pi pe cannot  be adequat el y suppor t ed on 
undi st ur bed ear t h or  t amped backf i l l ,  t he pi pe shal l  be encased i n concr et e 
backf i l l  or  suppor t ed on a concr et e cr adl e as di r ect ed.   Concr et e r equi r ed 
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because of  condi t i ons r esul t i ng f r om f aul t y const r uct i on met hods or  
negl i gence shal l  be i nst al l ed at  no addi t i onal  cost  t o t he Gover nment .   The 
i nst al l at i on of  wye br anches i n an exi st i ng sewer  shal l  be made by a met hod 
whi ch does not  damage t he i nt egr i t y of  t he exi st i ng sewer .   One accept abl e 
met hod consi st s of  r emovi ng one pi pe sect i on,  br eaki ng of f  t he upper  hal f  
of  t he bel l  of  t he next  l ower  sect i on and hal f  of  t he r unni ng bel l  of  wye 
sect i on.   Af t er  pl aci ng t he new sect i on,  i t  shal l  be r ot at ed so t hat  t he 
br oken hal f  of  t he bel l  wi l l  be at  t he bot t om.   The t wo j oi nt s shal l  t hen 
be made wi t h j oi nt  packi ng and cement  mor t ar .

3. 2   FI ELD QUALI TY CONTROL

3. 2. 1   Fi el d Test s and I nspect i ons

The Cont r act i ng Of f i cer  wi l l  conduct  f i el d i nspect i ons and wi t ness f i el d 
t est s speci f i ed i n t hi s sect i on.   Per f or m f i el d t est s and pr ovi de l abor ,  
equi pment ,  and i nci dent al s r equi r ed f or  t est i ng[ ,  except  t hat  wat er  and 
el ect r i c  power  needed f or  f i el d t est s wi l l  be f ur ni shed as set  f or t h i n 
Sect i on [ _____] ] .   Be abl e t o pr oduce evi dence,  when r equi r ed,  t hat  each 
i t em of  wor k has been const r uct ed i n accor dance wi t h t he dr awi ngs and 
specifications.

[ 3. 2. 2   Post - Const r uct i on I nspect i on

**************************************************************************
NOTE:   For  Navy,  cont act  I nst al l at i on st af f  t o 
det er mi ne i f  dye t est i ng or  smoke t est i ng i s 
r equi r ed by ei t her  st at e, l ocal , or  Navy r equi r ement s 
at  t he speci f i c  pr oj ect  l ocat i on.

**************************************************************************
Submi t  post - const r uct i on i nspect i on r equest  f or  f i el d suppor t  f r om t he 
I nst al l at i on' s Ut i l i t i es Fi el d Suppor t  t wo weeks pr i or  t o post - connect i on 
inspection.

[ Per f or m a dye t est  f r om t he pr oj ect s sani t ar y sewer  poi nt  of  connect i on t o 
t he f i r st  downst r eam manhol e on t he next  act i ve sani t ar y sewer  br anch 
mai n.   Dye must  be a nont oxi c non- st ai ni ng sewer  t r aci ng dye.   Test  r esul t s 
ar e t o be not ed i n t he dai l y Const r uct i on Qual i t y Cont r ol  ( CQC)  Repor t .

a.   Cont i nue t est i ng unt i l  i t  can be v i sual l y conf i r med by way of  t he dye 
t hat  t he sewer  connect i on i s appr opr i at e or  unt i l  def i c i enci es ar e 
discovered.

b.   Dur i ng t he t est ,  moni t or  t he st or m dr ai nage syst em downst r eam f r om t he 
pr oj ect ,  ei t her  manhol es or  out f al l s ,  f or  any s i gn of  cr oss- connect i on.

][ Per f or m a smoke t est  on t he r el evant  por t i on of  t he sewer  syst em.   Test  
r esul t s ar e t o be not ed i n t he dai l y Const r uct i on Qual i t y Cont r ol  ( CQC)  
Report.

a.   Cont i nue t est i ng unt i l  i t  can be v i sual l y conf i r med t hat  t he pr oj ect s 
sani t ar y sewer  poi nt  of  connect i on has not  been cr oss- connect ed t o t he 
st or m dr ai nage syst em.

b.   Dur i ng t he t est ,  moni t or  t he st or m dr ai nage syst em,  ei t her  manhol es or  
out f al l s ,  f or  any s i gn of  cr oss- connect i on.
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] ] 3. 2. 3   Test s f or  Nonpr essur e Li nes

Check each st r ai ght  r un of  pi pel i ne f or  gr oss def i c i enci es by hol di ng a 
l i ght  i n a manhol e;  i t  shal l  show a pr act i cal l y  f ul l  c i r c l e of  l i ght  
t hr ough t he pi pel i ne when vi ewed f r om t he adj oi ni ng end of  l i ne.   When 
pr essur e pi pi ng i s used i n a nonpr essur e l i ne f or  nonpr essur e use,  t est  
t hi s pi pi ng as speci f i ed f or  nonpr essur e pi pe.

3. 2. 3. 1   Leakage Test s

Test  l i nes f or  l eakage by ei t her  i nf i l t r at i on t est s or  exf i l t r at i on t est s,  
or  by l ow- pr essur e ai r  t est s.   Pr i or  t o t est i ng f or  l eakage,  backf i l l  
t r ench up t o at  l east  l ower  hal f  of  pi pe.   When necessar y t o pr event  
pi pel i ne movement  dur i ng t est i ng,  pl ace addi t i onal  backf i l l  ar ound pi pe 
suf f i c i ent  t o pr event  movement ,  but  l eavi ng j oi nt s uncover ed t o per mi t  
i nspect i on.   When l eakage or  pr essur e dr op exceeds t he al l owabl e amount  
speci f i ed,  make sat i sf act or y cor r ect i on and r et est  pi pel i ne sect i on i n t he 
same manner .   Cor r ect  v i s i bl e l eaks r egar dl ess of  l eakage t est  r esul t s.

3. 2. 3. 1. 1   I nf i l t r at i on Test s and Exf i l t r at i on Test s

Per f or m t hese t est s f or  sewer  l i nes made of  t he speci f i ed mat er i al s ,  not  
onl y concr et e,  i n accor dance wi t h ASTM C969M ASTM C969.   Make cal cul at i ons 
i n accor dance wi t h t he Appendi x t o ASTM C969M ASTM C969.

3. 2. 3. 1. 2   Low- Pr essur e Ai r  Test s

er f or m t est s as f ol l ows:

3. 2. 3. 1. 2. 1   Cl ay Pi pel i nes

Test  i n accor dance wi t h ASTM C828.   Al l owabl e pr essur e dr op shal l  be as 
gi ven i n ASTM C828.   Make cal cul at i ons i n accor dance wi t h t he Appendi x t o 
ASTM C828.

3. 2. 3. 1. 2. 2   Concr et e Pi pel i nes

Test  i n accor dance wi t h ASTM C924M ASTM C924.   Al l owabl e pr essur e dr op 
shal l  be as gi ven i n ASTM C924M ASTM C924.   Make cal cul at i ons i n accor dance 
wi t h t he Appendi x t o ASTM C924M ASTM C924.

3. 2. 3. 1. 2. 3   Duct i l e- I r on Pi pel i nes

Test  i n accor dance wi t h t he appl i cabl e r equi r ement s of  ASTM C924M ASTM C924.   
Al l owabl e pr essur e dr op shal l  be as gi ven i n ASTM C924M ASTM C924.   Make 
cal cul at i ons i n accor dance wi t h t he Appendi x t o ASTM C924M ASTM C924.

3. 2. 3. 1. 2. 4   ABS Composi t e Pl ast i c Pi pel i nes

Test  i n accor dance wi t h t he appl i cabl e r equi r ement s of  UBPPA UNI - B- 6.   
Al l owabl e pr essur e dr op shal l  be as gi ven i n UBPPA UNI - B- 6.   Make 
cal cul at i ons i n accor dance wi t h t he Appendi x t o UBPPA UNI - B- 6.

3. 2. 3. 1. 2. 5   PVC Pl ast i c Pi pel i nes

Test  i n accor dance wi t h UBPPA UNI - B- 6.   Al l owabl e pr essur e dr op shal l  be as 
gi ven i n UBPPA UNI - B- 6.   Make cal cul at i ons i n accor dance wi t h t he Appendi x 
to UBPPA UNI - B- 6.
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3. 2. 3. 1. 2. 6   Polypropylene

Test  i n accor dance wi t h ASTM F1417 or  UBPPA UNI - B- 6.   Al l owabl e pr essur e 
dr op shal l  be as gi ven i n ASTM F1417 or  UBPPA UNI - B- 6 dependi ng on t he 
speci f i cat i on chosen t o f ol l ow.   Make cal cul at i ons i n accor dance wi t h t he 
Appendi x t o ASTM F1417 or  UBPPA UNI - B- 6 dependi ng on t he speci f i cat i on 
chosen t o f ol l ow.

3. 2. 3. 2   Def l ect i on Test i ng

**************************************************************************
NOTE:   Speci f y def l ect i on t est i ng onl y when 
war r ant ed by scope or  s i ze of  pr oj ect .

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

Per f or m a def l ect i on t est  on ent i r e l engt h of  i nst al l ed pl ast i c pi pel i ne on 
compl et i on of  wor k adj acent  t o and over  t he pi pel i ne,  i ncl udi ng l eakage 
t est s,  backf i l l i ng,  pl acement  of  f i l l ,  gr adi ng,  pavi ng,  concr et i ng,  and any 
ot her  super i mposed l oads det er mi ned i n accor dance wi t h ASTM D2412.   
Def l ect i on of  pi pe i n t he i nst al l ed pi pel i ne under  ext er nal  l oads shal l  not  
exceed 4. 5 per cent  of  t he aver age i nsi de di amet er  of  pi pe.   Det er mi ne 
whet her  t he al l owabl e def l ect i on has been exceeded by use of  a pul l - t hr ough 
devi ce or  a def l ect i on measur i ng devi ce.

3. 2. 3. 2. 1   Pul l - Thr ough Devi ce

Thi s devi ce shal l  be a spher i cal ,  spher oi dal ,  or  el l i pt i cal  bal l ,  a 
cyl i nder ,  or  c i r cul ar  sect i ons f used t o a common shaf t .   Ci r cul ar  sect i ons 
shal l  be so spaced on t he shaf t  t hat  di st ance f r om ext er nal  f aces of  f r ont  
and back sect i ons wi l l  equal  or  exceed di amet er  of  t he c i r cul ar  sect i on.   
Pul l - t hr ough devi ce may al so be of  a desi gn pr omul gat ed by t he Uni - Bel l  
Pl ast i c Pi pe Associ at i on,  pr ovi ded t he devi ce meet s t he appl i cabl e 
r equi r ement s speci f i ed i n t hi s par agr aph,  i ncl udi ng t hose f or  di amet er  of  
t he devi ce,  and t hat  t he mandr el  has a mi ni mum of  9 ar ms.   Bal l ,  cy l i nder ,  
or  c i r cul ar  sect i ons shal l  conf or m t o t he f ol l owi ng:

a.   A di amet er ,  or  mi nor  di amet er  as appl i cabl e,  of  95 per cent  of  t he 
aver age i nsi de di amet er  of  t he pi pe;  t ol er ance of  pl us 0. 5 per cent  wi l l  
be per mi t t ed.

b.   Homogeneous mat er i al  t hr oughout ,  shal l  have a densi t y gr eat er  t han 1. 0 
as r el at ed t o wat er  at  4 degr ees C 39. 2 degr ees F,  and shal l  have a 
sur f ace Br i nel l  har dness of  not  l ess t han 150.

c.   Cent er  bor ed and t hr ough- bol t ed wi t h a 6 mm 1/ 4 i nch mi ni mum di amet er  
st eel  shaf t  havi ng a y i el d st r engt h of  not  l ess t han 483 MPa 70, 000 psi ,  
wi t h eyes or  l oops at  each end f or  at t achi ng pul l i ng cabl es.

d.   Each eye or  l oop shal l  be sui t abl y backed wi t h a f l ange or  heavy washer  
such t hat  a pul l  exer t ed on opposi t e end of  shaf t  wi l l  pr oduce 
compr essi on t hr oughout  r emot e end.

3. 2. 3. 2. 2   Def l ect i on Measur i ng Devi ce

Sensi t i ve t o 1. 0 per cent  of  t he di amet er  of  t he pi pe bei ng t est ed and shal l  
be accur at e t o 1. 0 per cent  of  t he i ndi cat ed di mensi on.   Def l ect i on 
measur i ng devi ce shal l  be appr oved pr i or  t o use.
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3. 2. 3. 2. 3   Pul l - Thr ough Devi ce Pr ocedur e

Pass t he pul l - t hr ough devi ce t hr ough each r un of  pi pe,  ei t her  by pul l i ng i t  
t hr ough or  f l ushi ng i t  t hr ough wi t h wat er .   I f  t he devi ce f ai l s  t o pass 
f r eel y t hr ough a pi pe r un,  r epl ace pi pe whi ch has t he excessi ve def l ect i on 
and compl et el y r et est  i n same manner  and under  same condi t i ons.

3. 2. 3. 2. 4   Def l ect i on measur i ng devi ce pr ocedur e

Measur e def l ect i ons t hr ough each r un of  i nst al l ed pi pe.   I f  def l ect i on 
r eadi ngs i n excess of  4. 5 per cent  of  aver age i nsi de di amet er  of  pi pe ar e 
obt ai ned,  r et est  pi pe by a r un f r om t he opposi t e di r ect i on.   I f  r et est  
cont i nues t o show a def l ect i on i n excess of  4. 5 per cent  of  aver age i nsi de 
di amet er  of  pi pe,  r epl ace pi pe whi ch has excessi ve def l ect i on and 
compl et el y r et est  i n same manner  and under  same condi t i ons.

3. 2. 4   Test s f or  Pr essur e Li nes

Test  pr essur e l i nes i n accor dance wi t h t he appl i cabl e st andar d speci f i ed i n 
t hi s par agr aph,  except  f or  t est  pr essur es.   For  hydr ost at i c pr essur e t est ,  
use a hydr ost at i c pr essur e 345 kPa 50 psi  i n excess of  t he maxi mum wor ki ng 
pr essur e of  t he syst em,  but  not  l ess t han 690 kPa 100 psi ,  hol di ng t he 
pr essur e f or  a per i od of  not  l ess t han one hour .   For  l eakage t est ,  use a 
hydr ost at i c pr essur e not  l ess t han t he maxi mum wor ki ng pr essur e of  t he 
syst em.   Leakage t est  may be per f or med at  t he same t i me and at  t he same 
t est  pr essur e as t he pr essur e t est .   [ 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 f or  hydr ost at i c  t est i ng.   
Leakage on duct i l e- i r on pi pel i nes wi t h mechani cal - j oi nt s [ or  push- on 
j oi nt s]  shal l  not  exceed t he amount s gi ven i n AWWA C600;  al l ow no l eakage 
at  j oi nt s made by ot her  met hods. ]   [ Test  concr et e pr essur e l i nes i n 
accor dance wi t h t he r ecommendat i ons i n AWWA M9,  Chapt er  10,  " Hydr ost at i c 
Test i ng and Di s i nf ect i on of  Mai ns. "   Leakage on concr et e pi pel i nes shal l  
not  exceed 1. 88 L/ 24 hour s per  mm of  pi pe di amet er  per  k i l omet er  20 gal l ons 
per  24 hour s per  i nch of  pi pe di amet er  per  mi l e of  pi pel i ne. ]   [ Test  PVC 
pl ast i c pr essur e l i nes i n accor dance wi t h t he r equi r ement s of  AWWA C605 f or  
pr essur e and l eakage t est s,  usi ng t he al l owabl e l eakage gi ven t her ei n. ]

3. 2. 5   Fi el d Test s f or  Concr et e

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  not  used or  i nser t  
appl i cabl e concr et e r equi r ement s her e.

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

Fi el d t est i ng r equi r ement s ar e cover ed i n Sect i on [ 03 30 00 CAST- I N- PLACE 
CONCRETE]  [ 03 30 53 MI SCELLANEOUS CAST- I N- PLACE CONCRETE]  [ 03 30 00. 00 10 
CAST- I N- PLACE CONCRETE]

       - -  End of  Sect i on - -
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