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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  f oundat i on dr ai nage syst em usi ng 
cl ay,  concr et e,  cast  i r on,  cor r ugat ed st eel ,  
cor r ugat ed al umi num,  and pl ast i c pi pe.

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

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

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

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

PART 1   GENERAL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The f ol l owi ng i nf or mat i on shoul d be shown on 
t he dr awi ngs:

Locat i on,  ext ent ,  t ype,  and si zes of  f oundat i on 
dr ai nage syst em,  i ncl udi ng desi gnat i ons of  dr ai nage 
l i nes and out l et  l i nes.

Locat i ons and i nver t  el evat i ons of  c l eanout s and 
dr ai nage st r uct ur es.

Cr oss sect i on of  syst em showi ng beddi ng and backf i l l  
wi t h pr ot ect i ve cover i ng.
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Joi nt i ng det ai l s.

Cl eanout  det ai l s.

Connect i ons bet ween f oundat i on dr ai nage and r el at ed 
st or m dr ai nage syst ems.

Out l et  det ai l s.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1. 1   REFERENCES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

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

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

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

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

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

AASHTO M 252 ( 2009;  R 2017)  St andar d Speci f i cat i on f or  
Cor r ugat ed Pol yet hyl ene Dr ai nage Pi pe

AASHTO M 294 ( 2021)  St andar d Speci f i cat i on f or  
Cor r ugat ed Pol yet hyl ene Pi pe,  300-  t o 
1500- mm ( 12-  t o 60- i n. )  Di amet er

ASTM I NTERNATI ONAL ( ASTM)

ASTM A74 ( 2021)  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

ASTM A760/ A760M ( 2015,  R 2020)  St andar d Speci f i cat i on f or  
Cor r ugat ed St eel  Pi pe,  Met al l i c- Coat ed f or  
Sewer s and Dr ai ns

ASTM B745/ B745M ( 2015;  R 2021)  St andar d Speci f i cat i on f or  
Cor r ugat ed Al umi num Pi pe f or  Sewer s and 
Dr ai ns
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ASTM C4 ( 2004;  R 2023)  St andar d Speci f i cat i on f or  
Cl ay Dr ai n Ti l e and Per f or at ed Cl ay Dr ai n 
Ti l e

ASTM C14 ( 2020)  St andar d Speci f i cat i on f or  
Nonr ei nf or ced Concr et e Sewer ,  St or m Dr ai n,  
and Cul ver t  Pi pe

ASTM C14M ( 2020)  St andar d Speci f i cat i on f or  
Nonr ei nf or ced Concr et e Sewer ,  St or m Dr ai n,  
and Cul ver t  Pi pe ( Met r i c)

ASTM C33/ C33M ( 2023)  St andar d Speci f i cat i on f or  Concr et e 
Aggr egat es

ASTM C412 ( 2011)  Concr et e Dr ai n Ti l e

ASTM C412M ( 2011)  Concr et e Dr ai n Ti l e ( Met r i c)

ASTM C425 ( 2021)  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 C444 ( 2017)  St andar d Speci f i cat i on f or  
Per f or at ed Concr et e Pi pe

ASTM C444M ( 2017)  St andar d Speci f i cat i on f or  
Per f or at ed Concr et e Pi pe ( Met r i c)

ASTM C508/ C508M ( 2000;  R 2015)  Asbest os- Cement  Under dr ai n 
Pi pe

ASTM C654 ( 2011)  Por ous Concr et e Pi pe

ASTM C654M ( 2011)  Por ous Concr et e Pi pe ( Met r i c)

ASTM C700 ( 2018;  R 2022)  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

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 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 
Fi t t i ngs

ASTM D3212 ( 2020)  St andar d Speci f i cat i on f or  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 F667/ F667M ( 2016;  R 2021)  St andar d Speci f i cat i on f or  
3 t hr ough 24 i n.  Cor r ugat ed Pol yet hyl ene 
Pi pe and Fi t t i ngs

ASTM F758 ( 2014;  R 2023)  Smoot h- Wal l  Pol y( Vi nyl  
Chl or i de)  ( PVC)  Pl ast i c Under dr ai n Syst ems 
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f or  Hi ghway,  Ai r por t ,  and Si mi l ar  Dr ai nage

ASTM F949 ( 2020)  St andar d Speci f i cat i on f or  
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

1. 2   SYSTEM DESCRI PTI ON

1. 2. 1   Ext ent

Fur ni sh and i nst al l  f oundat i on dr ai nage as a compl et e syst em [ t o 1. 5 m 5 
f eet  beyond t he bui l di ng]  [ as shown] .

1. 2. 2   Out l et  Connect i ons

[ Connect  f oundat i on pi pe t o t he st or m dr ai nage syst em as shown and 
speci f i ed i n Sect i on 33 40 00 STORMWATER UTI LI TI ES. ]  [ Ter mi nat e f oundat i on 
pi pe as shown. ]

1. 2. 3   Dr ai nage Li nes

Const r uct  dr ai nage l i nes of  dr ai n t i l e,  per f or at ed pi pe,  or  por ous pi pe.

1. 2. 4   Out l et  Li nes

Const r uct  out l et  l i nes of  c l osed- j oi nt  nonper f or at ed,  nonpor ous pi pe.

1. 3   SUBMI TTALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Revi ew submi t t al  descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .   The Gui de Speci f i cat i on 
t echni cal  edi t or s have cl assi f i ed t hose i t ems t hat  
r equi r e Gover nment  appr oval ,  due t o t hei r  compl exi t y 
or  cr i t i cal i t y,  wi t h a " G. "   Gener al l y,  ot her  
submi t t al  i t ems can be r evi ewed by t he Cont r act or ' s 
Qual i t y Cont r ol  Syst em.   Onl y add a “ G”  t o an i t em,  
i f  t he submi t t al  i s  suf f i c i ent l y i mpor t ant  or  
compl ex i n cont ext  of  t he pr oj ect .

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

The " S"  c l assi f i cat i on i ndi cat es submi t t al s r equi r ed 
as pr oof  of  compl i ance f or  sust ai nabi l i t y  Gui di ng 
Pr i nci pl es Val i dat i on or  Thi r d Par t y Cer t i f i cat i on 
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and as descr i bed i n Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.

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

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 04 Sampl es

Mat er i al s.

SD- 07 Cer t i f i cat es

Mat er i al s.

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

Pr ot ect  mat er i al s pl aced i n st or age f r om t he weat her ,  humi di t y and 
t emper at ur e var i at i ons,  di r t  and dust ,  or  ot her  cont ami nant s.   Do not  
expose pl ast i c pi pe t o di r ect  sunl i ght  f or  mor e t han 6 mont hs f r om t i me of  
manuf act ur er  t o i nst al l at i on.

PART 2   PRODUCTS

2. 1   MATERI ALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  mat er i al s f or  cont r act  r equi r ement s.   
Cor r el at e mat er i al  wi t h ot her  sect i ons.   When desi gn 
r equi r es pi pe t o be of  a par t i cul ar  qual i t y,  
st r engt h,  or  bi t umi nous coat ed,  accept abl e opt i ons 
shoul d be r et ai ned and speci f i cat i on r equi r ement s 
modi f i ed accor di ngl y.   Thi ckness of  met al  pi pe wi l l  
be shown on t he dr awi ngs.   Dr ai n t i l e shoul d not  be 
used f or  dr ai ns cr ossi ng or  adj acent  t o paved 
ar eas.   Speci al - qual i t y concr et e dr ai n t i l e shoul d 
be speci f i ed f or  t i l e l ai d i n soi l s t hat  ar e aci di c 
or  cont ai n unusual  quant i t i es of  sul f at es;  por ous 
concr et e pi pe and per f or at ed cor r ugat ed al umi num 
al l oy pi pe wi l l  not  be used.   Wher e r equi r ed by soi l  
or  wat er  condi t i ons,  per f or at ed asbest os- cement  
pi pes shoul d be speci f i ed by t ypes.

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

Pr ovi de pi pe f or  f oundat i on dr ai nage syst em of  t he t ype and si ze 
i ndi cat ed.   Use appr opr i at e t r ansi t i ons,  adapt er s,  or  j oi nt  det ai l s wher e 
pi pes of  di f f er ent  t ypes or  mat er i al s ar e connect ed.   Submi t  t wo r andoml y 
sel ect ed sampl es of  each t ype of  pi pe and f i t t i ng,  pr i or  t o del i ver y of  
mat er i al s t o t he s i t e,  and cer t i f i cat i ons f r om t he manuf act ur er s at t est i ng 
t hat  mat er i al s meet  speci f i cat i on r equi r ement s.
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2. 1. 1   Cl ay Pi pe

ASTM C700,  st andar d or  ext r a st r engt h.

2. 1. 2   Per f or at ed Cl ay Pi pe

ASTM C700,  st andar d or  ext r a st r engt h.

2. 1. 3   Concr et e Pi pe

Conf or m t o ASTM C14MASTM C14,  Cl ass [ 1] [ 2] [ 3] .

2. 1. 4   Per f or at ed Concr et e Pi pe

Conf or m t o ASTM C14MASTM C14,  Cl ass [ 1] [ 2] [ 3]  wi t h per f or at i ons conf or mi ng 
t o ASTM C444MASTM C444,  Type [ I ] [ I I ] .

2. 1. 5   Por ous Concr et e Pi pe

Conf or m t o ASTM C654MASTM C654,  st andar d or  ext r a st r engt h c l ass.

2. 1. 6   Cl ay Dr ai n Ti l e

ASTM C4,  [ st andar d] [ ext r a- qual i t y] [ heavy- dut y]  c l ass.

2. 1. 7   Per f or at ed Cl ay Dr ai n Ti l e

ASTM C4,  [ st andar d] [ ext r a- qual i t y] [ heavy- dut y]  c l ass.

2. 1. 8   Concr et e Dr ai n Ti l e

Conf or m t o ASTM C412MASTM C412,  
[ st andar d- ] [ speci al - ] [ ext r a- ] [ heavy- dut y- ext r a- ] qual i t y.

2. 1. 9   Cast - I r on Soi l  Pi pe

ASTM A74,  [ ext r a- heavy] [ ser vi ce] .

2. 1. 10   Per f or at ed Cor r ugat ed St eel  Pi pe

ASTM A760/ A760M,  Type I I I .

2. 1. 11   Per f or at ed Cor r ugat ed Al umi num Al l oy Pi pe

ASTM B745/ B745M Type I I I ,  Cl ass [ I ]  [ I I ] .

2. 1. 12   Per f or at ed Asbest os- Cement  Under dr ai n Pi pe

ASTM C508/ C508M.

2. 1. 13   Pl ast i c Pi pe

Pr ovi de pl ast i c pi pe cont ai ni ng ul t r avi ol et  i nhi bi t or  t o pr ovi de 
pr ot ect i on f r om exposur e t o di r ect  sunl i ght .

2. 1. 13. 1   Cor r ugat ed Pol yet hyl ene ( PE)  Dr ai nage Pi pe

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   AASHTO M 252 and AASHTO M 294 bot h pr ovi de 
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f or  st i f f er  pi pe t han t he equi val ent  ASTM 
st andar ds.   When pi pe st r engt h i s a cr i t i cal  
concer n,  use t he AASHTO st andar d.

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

Fur ni sh ASTM F667/ F667M heavy dut y f or  pi pe 80 t o 150 mm 3 t o 6 i nches i n 
di amet er  i ncl usi ve,  ASTM F667/ F667M f or  pi pe 200 t o 600 mm 8 t o 24 i nches 
i n di amet er ;  or  AASHTO M 252 f or  pi pe 80 t o 250 mm 3 t o 10 i nches i n 
di amet er  or  AASHTO M 294 f or  pi pe 300 t o 600 mm 12 t o 24 i nches i n 
di amet er .   Fur ni sh pi pe manuf act ur er ' s st andar d f i t t i ngs and conf or mi ng t o 
t he i ndi cat ed speci f i cat i on.

2. 1. 13. 2   Acr yl oni t r i l e- But adi ene- St yr ene ( ABS)  Pi pe

ASTM D2751,  wi t h a maxi mum SDR of  35.

2. 1. 13. 3   Pol yvi nyl  Chl or i de ( PVC)  Pi pe

ASTM F758,  Type PS 46,  ASTM D3034,  or  ASTM F949 wi t h a mi ni mum pi pe 
st i f f ness of  317 kPa46 psi .

2. 1. 13. 4   Ci r cul ar  Per f or at i ons i n Pl ast i c Pi pe

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Per f or at i on and sl ot  s i z i ng i s based on 
embedment  gr adat i on,  f l ow r equi r ement s,  and 
st r uct ur al  consi der at i ons.   The embedment  mat er i al  
gr adat i on i s i n t ur n based on t he gr adat i on of  t he 
sur r oundi ng soi l .   To mi ni mi ze t he mi gr at i on of  
f i nes i nt o t he coar ser  mat er i al ,  whi l e mai nt ai ni ng 
adequat e per meabi l i t y ,  t he f ol l owi ng cr i t er i a shoul d 
be met :

a.   Al l  soi l s except  c l ays wi t hout  a sand or  s i l t  
f r act i on must  meet  t he f ol l owi ng r equi r ement s:

( 15 per cent  s i ze of  dr ai nage or  f i l t er  mat er i al ) / ( 85 
per cent  s i ze of  mat er i al  t o be dr ai ned)  l ess t han or  
equal  t o 5

( 50 per cent  s i ze of  dr ai nage or  f i l t er  mat er i al ) / ( 50 
per cent  s i ze of  mat er i al  t o be dr ai ned)  l ess t han or  
equal  t o 25

b.   Cl ays wi t hout  a sand or  s i l t  f r act i on must  meet  
t he f ol l owi ng r equi r ement s:

( 15 per cent  s i ze of  dr ai nage or  f i l t er  mat er i al ) / ( 85 
per cent  s i ze of  mat er i al  t o be dr ai ned)  l ess t han or  
equal  t o 5

15 per cent  s i ze of  dr ai nage or  f i l t er  mat er i al  l ess 
t han or  equal  t o 0. 4 mm

c.   Al l  soi l s,  i n addi t i on t o t he pr evi ous 
r equi r ement s,  must  meet  t he f ol l owi ng r equi r ement s:

( 15 per cent  s i ze of  dr ai nage or  f i l t er  mat er i al ) / ( 15 
per cent  s i ze of  mat er i al  t o be dr ai ned)  l ess t han or  

SECTI ON 33 46 13  Page 9



equal  t o 5

( 85 per cent  s i ze of  dr ai nage or  f i l t er  
mat er i al ) / ( s l ot  wi dt h)  gr eat er  t han or  equal  t o 1. 2 
mm

( 85 per cent  s i ze of  dr ai nage or  f i l t er  
mat er i al ) / ( hol e di amet er )  gr eat er  t han or  equal  t o 
1. 0

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

Cl eanl y cut  c i r cul ar  hol es no mor e t han 8 mm 5/ 16 i nch or  l ess t han 5 mm 
3/ 16 i nch i n di amet er ,  and ar r ange i n r ows par al l el  t o t he l ongi t udi nal  
axi s of  t he pi pe.   Pl ace per f or at i ons appr oxi mat el y 75 mm 3 i nches apar t ,  
cent er - t o- cent er ,  al ong r ows.   Pl ace r ows appr oxi mat el y 38 mm 1- 1/ 2 i nches 
apar t  and ar r ange i n a st agger ed pat t er n so t hat  al l  per f or at i ons l i e at  
t he mi dpoi nt  bet ween per f or at i ons i n adj acent  r ows.   Space r ows no mor e 
t han 155 degr ees of  c i r cumf er ence.   Do not  per f or at e t he spi got  or  t ongue 
end of  t he pi pe f or  a l engt h equal  t o t he dept h of  t he socket  and cont i nue 
per f or at i ons at  uni f or m spaci ng over  t he ent i r e l engt h of  t he pi pe.   
Manuf act ur er ' s st andar d per f or at ed pi pe whi ch essent i al l y  meet s t hese 
r equi r ement s may be used wi t h pr i or  appr oval  of  t he Cont r act i ng Of f i cer .

2. 1. 13. 5   Sl ot t ed Per f or at i ons i n Pl ast i c Pi pe

Cl eanl y cut  c i r cumf er ent i al  s l ot s so as not  t o r est r i ct  t he i nf l ow of  
wat er  and uni f or ml y spaced al ong t he l engt h and ci r cumf er ence of  t he 
t ubi ng.   Wi dt h of  s l ot s exceedi ng 3 mm 1/ 8 i nch or  l ess t han 0. 79 mm 1/ 32 
i nch i s not  per mi t t ed.   Lengt h of  i ndi v i dual  s l ot s exceedi ng 32 mm 1- 1/ 4 
i nches on 75 mm 3 i nch di amet er  t ubi ng i s not  per mi t t ed;  10 per cent  of  t he 
t ubi ng i nsi de nomi nal  c i r cumf er ence on 100 t o 200 mm 4 t o 8 i nch di amet er  
t ubi ng;  and 65 mm 2- 1/ 2 i nches on 250 mm 10 i nch di amet er  t ubi ng.   
Symmet r i cal l y space r ows of  s l ot s so t hat  t hey ar e f ul l y  cont ai ned i n 
quadr ant s of  t he pi pe.   Cent er  s l ot s i n t he val l eys of  t he cor r ugat i ons of  
pr of i l e wal l  pi pe.   Pr ovi de wat er  i nl et  ar ea consi st i ng of  a mi ni mum of  
1058 squar e mm/ l i near  met er  0. 5 squar e i nch/ l i near  f oot  of  t ubi ng.   
Manuf act ur er ' s st andar d per f or at ed pi pe whi ch essent i al l y  meet s t hese 
r equi r ement s may be used wi t h pr i or  appr oval  of  t he Cont r act i ng Of f i cer .

2. 1. 14   Fi t t i ngs

Pr ovi de f i t t i ngs consi st i ng of  compat i bl e mat er i al s f or  pi pe,  of  
cor r espondi ng wei ght  and qual i t y,  and as speci f i ed her ei n.

2. 1. 15   Cl eanout s and Pi pi ng Thr ough Wal l s

Pr ovi de cl eanout  pi pe and f i t t i ngs and pi pi ng t hr ough wal l s and f oot i ngs 
consi st i ng of  cast - i r on soi l  pi pe.   Each cl eanout  must  have a br ass 
f er r ul e and a cast - br ass scr ew- j oi nt ed pl ug wi t h socket  or  r ai sed head f or  
wr ench.

2. 1. 16   Cover  and Wr appi ng Mat er i al s f or  Open Joi nt s i n Dr ai n Ti l e

Cover  mat er i al  may be t ar  paper ,  r oof i ng paper ,  r ei nf or ced bui l di ng paper ,  
gl ass f i ber  f abr i c,  or  ot her  s i mi l ar  t ype mat er i al .   Wr appi ng mat er i al  
must  be 18- 14 mesh,  0. 25 mm 0. 01 i nch di amet er  nonf er r ous wi r e c l ot h.
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2. 1. 17   Beddi ng and Per vi ous Backf i l l  f or  Foundat i on Dr ai ns

Pr ovi de beddi ng and per vi ous backf i l l  [ i n accor dance wi t h Sect i on 31 00 00 
EARTHWORK]  [ coar se aggr egat e conf or mi ng t o ASTM C33/ C33M,  s i ze number  
[ 2. 36]  [ 4. 75]  mm [ 8]  [ 4]  i nch]  [ _____] .

2. 1. 18   Pr ot ect i ve Cover i ng f or  Per vi ous Backf i l l

Pr ovi de pr ot ect i ve cover i ng t hat  i s [ bui l di ng paper ]  [ f i ber gl ass mat  of  
l i me bor osi l i cat e gl ass f i ber s.   Pr ovi de f i ber s t hat  ar e 8 t o 12 mi cr ons 
i n aver age di amet er ,  50 t o 102 mm 2 t o 4 i nches i n l engt h,  and bond wi t h 
phenol  f or mal dehyde r esi n.   Pr ovi de r ol l  t ype,  nonper f or at ed,  wat er  
per meabl e mat  wi t h t hi ckness bet ween 6 and 13 mm 1/ 4 and 1/ 2 i nch and 
densi t y of  12 Kg/ cubi c met er  3/ 4 pcf ]  [ f i l t er  f abr i c conf or mi ng t o Sect i on 
33 46 16 SUBDRAI NAGE SYSTEM] .

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

3. 1. 1   Tr enchi ng and Excavat i on

Per f or m r equi r ed t r enchi ng and excavat i on i n accor dance wi t h Sect i on 
31 00 00 EARTHWORK.   Keep t r enches dr y dur i ng i nst al l at i on of  dr ai nage 
syst em.   Make changes i n di r ect i on of  dr ai n l i nes wi t h 1/ 8 bends.   Use wye 
f i t t i ngs at  i nt er sect i ons.

3. 1. 2   Beddi ng

Pl ace gr aded beddi ng,  mi ni mum 150 mm 6 i nches i n dept h,  i n t he bot t om of  
t r ench f or  i t s f ul l  wi dt h and l engt h compact ed as speci f i ed pr i or  t o 
l ayi ng of  f oundat i on dr ai n pi pe.   Rest  each sect i on f i r ml y upon t he 
beddi ng,  t hr ough t he ent i r e l engt h,  wi t h r ecesses f or med f or  bel l  j oi nt s.   
Except  f or  r ecesses f or  bel l  j oi nt s,  f ul l y  suppor t  t he l ower  quadr ant  of  
t he pi pe.

3. 1. 3   Pi pe Layi ng

Lay dr ai n l i nes t o t r ue gr ades and al i gnment  wi t h a cont i nuous f al l  i n t he 
di r ect i on of  f l ow.   Face bel l s of  pi pe sect i ons upgr ade.   Cl ean i nt er i or  
of  pi pe t hor oughl y bef or e bei ng l ai d.   When dr ai n l i nes ar e l ef t  open f or  
connect i on t o di schar ge l i nes,  t empor ar i l y  c l ose t he open ends and mar k 
t he l ocat i on wi t h wooden st akes.   Lay per f or at ed pi pe wi t h per f or at i ons 
f aci ng down.   Remove and r el ay any l engt h t hat  has had i t s gr ade or  j oi nt s 
di st ur bed at  no addi t i onal  cost  t o t he Gover nment .   I nst al l  per f or at ed 
cor r ugat ed pol yet hyl ene dr ai nage t ubi ng and pl ast i c pi pi ng i n accor dance 
wi t h manuf act ur er ' s speci f i cat i ons and as speci f i ed her ei n.   Do not  
i nst al l  t ubi ng and pi pi ng wi t h physi cal  i mper f ect i ons.

3. 1. 4   Joi nt i ng

3. 1. 4. 1   Per f or at ed and Por ous Pi pes

Lay per f or at ed and por ous t ypes of  dr ai n pi pes wi t h c l osed j oi nt s.

3. 1. 4. 2   Nonper f or at ed Dr ai n Ti l e

Lay nonper f or at ed and pl ai n- end dr ai n t i l e wi t h 3 t o 6 mm 1/ 8 t o 1/ 4 i nch 
open j oi nt s.   Cover  or  wr ap open j oi nt s.   Pl ace one t hi ckness of  t he cover  
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mat er i al  over  t he j oi nt  of  cover ed j oi nt s.   Over l ap t he j oi nt  no l ess t han 
100 mm 4 i nches on each si de and cover  t he t i l e f or  no l ess t han t he upper  
hal f  or  mor e t han t he upper  t wo- t hi r ds of  t he c i r cumf er ence of  t he t i l e.   
Use st r i ps of  wi r e c l ot h wr appi ng mat er i al  75 mm3 i nches wi de f or  wr apped 
j oi nt s,  wi t h ends f ast ened t oget her .

3. 1. 4. 3   Per f or at ed Cor r ugat ed Met al  Pi pe

Joi n per f or at ed cor r ugat ed met al  pi pe sect i ons wi t h st andar d connect i ng 
bands and bol t s f ur ni shed by t he pi pe manuf act ur er .

3. 1. 4. 4   Joi nt s of  Concr et e or  Cl ay Sewer  Pi pe

Caul k j oi nt s of  concr et e or  c l ay sewer  pi pe wi t h oakum and f i l l  sol i d wi t h 
cement  mor t ar  except  wher e compr essi on j oi nt s conf or mi ng t o ASTM C425 ar e 
used on vi t r i f i ed c l ay pi pe.

3. 1. 4. 5   Joi nt s of  Cast - I r on Pi pe

Caul k j oi nt s of  cast - i r on pi pe or  connect i ons bet ween cast - i r on and por ous 
concr et e pi pes wi t h oakum gasket  and f i l l  wi t h l ead.

3. 1. 4. 6   Per f or at ed Asbest os- Cement  Pi pe Joi nt s

Make per f or at ed asbest os- cement  pi pe j oi nt s wi t h t aper ed coupl i ngs or  wi t h 
s l eeve- t ype coupl i ngs sui t abl e f or  hol di ng t he pi pe f i r ml y i n al i gnment  
wi t hout  use of  seal i ng compound or  gasket s.

3. 1. 4. 7   Pl ai n- End Per f or at ed Cl ay

Make pl ai n- end per f or at ed cl ay dr ai n t i l e j oi nt s wi t h spr i ng- wi r e c l i ps,  
coat ed wi t h a r ust  pr event i ve,  t hat  wi l l  mai nt ai n a t aut  but  el ast i c j oi nt  
bet ween sect i ons when l ai d.

3. 1. 4. 8   ABS Pi pe

Joi n ABS pi pe usi ng sol vent  cement  or  el ast omer i c j oi nt s and i n accor dance 
wi t h ASTM D2751,  wi t h di mensi ons and t ol er ances i n accor dance wi t h TABLE 
I I  t her ei n.

3. 1. 4. 9   PVC Pi pe

Fur ni sh PVC pi pe j oi nt s i n accor dance wi t h ASTM D3034,  ASTM D3212,  or  
ASTM F949.

3. 1. 4. 10   Cor r ugat ed Pol yet hyl ene

Fur ni sh cor r ugat ed pol yet hyl ene ( PE)  pi pe j oi nt s i n accor dance wi t h 
ASTM F667/ F667M or  ASTM F667/ F667M.

3. 1. 5   Out l et  Li nes

The out l et  end of  dr ai n l i nes connect i ng wi t h an open gut t er  or  out f al l  
must  be [ cover ed wi t h a r emovabl e wi r e basket  of  16- mesh copper  or  br onze 
wi r e c l ot h f ast ened wi t h br ass or  wi r e st r aps]  [ f i ni shed as shown] .

3. 1. 6   Cl eanout s

Pr ovi de cl eanout s i n l ocat i ons i ndi cat ed.   Set  c l eanout s i n unpaved ar eas 
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i n 305 by 305 by 102 mm 12 by 12 by 4 i nch concr et e bl ocks.

3. 2   Backf i l l i ng

Af t er  j oi nt s and connect i ons have been i nspect ed and appr oved,  pl ace t he 
speci f i ed per vi ous backf i l l  mat er i al  [ a mi ni mum wi dt h of  150 mm 6 i nches 
on each si de of  t he pi pe or  t i l e]  [ f or  t he f ul l  wi dt h of  t he t r ench and 
f ul l  wi dt h bet ween pi pe and adj acent  wal l s]  and 300 mm 12 i nches above t he 
t op of  t he pi pe.   Pl ace t he backf i l l  pr event i ng di spl acement  of  or  i nj ur y 
t o t he pi pe or  t i l e.   Pl ace a pr ot ect i ve cover i ng,  as speci f i ed,  over  t he 
per vi ous backf i l l  f or  t he f ul l  wi dt h of  t he t r ench bef or e r egul ar  backf i l l  
i s  pl aced.   Compact  backf i l l  as speci f i ed i n Sect i on 31 00 00 EARTHWORK.

        - -  End of  Sect i on - -
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