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T S - 4 b  M  2 7 8 - 1  AA S H T O  

S t a n d a rd  S p e c i fi c a t i o n  fo r 

C l a s s  P S 4 6  P o l y( V i n yl  C h l o ri d e )  ( P VC )  P i p e  

AAS H T O  D e s i g n a t i o n :  M  2 7 8 - 2 2  

T e c h n i c a l l y R e v i s e d :  2 0 2 2  

T e c h n i c a l  S u b c o m m i t t e e :  4 b ,  F l e x i b l e  a n d  M e t a l l i c  P i p e  

1 .  S C O P E  

1 . 1 .  T h i s  s p e c i fi c a ti o n c o v e rs  t h e  re q ui re me nts  a nd  me t h o d s  o f te s t fo r s mo o t h - wa l l  p e rfo ra te d  a nd  

unp e r fo ra te d  p o l y( v i n yl  c h l o ri d e )  ( P V C )  p l a s ti c  p i p e ,  c o up l i ng s ,  a nd  fi tti ng s  fo r u s e  i n s ub s ur fa c e  

d ra i na g e  a nd  s urfa c e  d ra i na g e  ( c ul v e rt s )  o f tra ns p o rta ti o n fa c i l i ti e s ,  wh e re  s o i l  s up p o rt i s  g i v e n to  

i ts  fl e x i b l e  wa l l s  i n a l l  a p p l i c a ti o ns .  I t i nc l ud e s  p ro v i s i o ns  fo r s o l i d  wa l l  a nd  s o l i d  wa l l  c o e x trud e d  

p o l y( v i n y l  c h l o ri d e )  ( P V C )  p l a s ti c  p i p e .  S o l i d  wa l l  c o e x tr ud e d  p i p e  h a s  th re e  l a ye rs  i nc l ud i ng  a  

c e nte r l a ye r a nd  c o nc e ntri c  i n ne r a nd  o ute r l a ye rs .  T h e  i n ne r  a nd  o ute r l a ye rs  a re  ma d e  o f v i rg i n o r 

re wo rke d  P V C  c o mp o u nd  a nd  th e  c e nte r l a y e r h a s  e x te rna l  re c yc l e d  P V C  c o nte n t.  

1 . 1 . 1 .  N o mi na l  s i z e s  o f 1 0 0  to  3 7 5  m m i n a  s ti ffne s s  c l a s s  d e s i g n a te d  a s  P S 4 6  a re  i nc l ud e d .  

1 . 1 . 2 .  M a te ri a l s ,  d i me ns i o ns ,  fl a tte ni ng ,  i mp a c t re s i s ta nc e ,  p i p e  s ti ffne s s ,  e x tru s i o n q ua l i t y,  j o i ni n g  

s ys te ms ,  p e rfo ra ti o ns ,  a nd  fo rm o f ma rki n g  a re  s p e c i fi e d .  

1 . 2 .  T h e  fo l l o wi ng  p re c a u ti o na r y c a v e a t p e rta i ns  o nl y to  t h e  te s t me t h o d  p o rti o n,  S e c ti o n 1 0 ,  o f th i s  

s p e c i fi c a ti o n.  Th i s  s ta n da rd do e s  n o t p u rp o rt to  a ddre s s  a ll o f th e  s a fe ty  c o n c e rn s ,  i f a n y ,  

a s s o c i a te d wi th  its  u s e .  It i s  th e  re s p o n s i b i li ty  o f th e  u s e r o f th is  s ta n da rd to  e s ta b li s h  a p p ro p ri a te  

s a fe ty  a n d h e a lth  p ra c ti c e s  a n d de te rm i n e  th e  a p p li c a b i li ty  o f re gu la to ry  li m i ta ti o n s  p ri o r to  u s e .  

2 .  RE F E R E N C E D  D O C U M E N T S  

2 . 1 .  A A SHTO  Sta n da rds :  

  M  2 9 4 ,  C o rrug a te d  P o l ye t h y l e ne  P i p e ,  3 0 0 -  to  1 5 0 0 - mm ( 1 2 -  to  6 0 - i n. )  D i a me te r  

  M  3 3 9 M /M  3 3 9 ,  T h e rmo me te rs  U s e d  i n t h e  T e s ti ng  o f C o n s truc ti o n M a te ri a l s  

2 . 2 .  A STM Sta n da rds :  

  D 6 1 8 ,  S ta nd a rd  P ra c ti c e  fo r C o nd i ti o ni ng  P l a s ti c s  fo r T e s ti n g  

  D 8 8 3 ,  S ta nd a rd  T e rmi no l o g y  Re l a ti ng  to  P l a s ti c s  

  D 1 7 8 4 ,  S ta nd a rd  C l a s s i fi c a t i o n S y s te m fo r Ri g i d  P o l y( V i n y l  C h l o ri d e )  ( P V C )  C o mp o und s  

a nd  C h l o ri na te d  P o l y( V i n y l  C h l o ri d e )  ( C P V C )  C o mp o und s  

  D 2 1 2 2 ,  S ta nd a rd  T e s t M e th o d fo r D e te r mi ni n g  D i me ns i o ns  o f T h e rmo p l a s t i c  P i p e  a nd  

F i tti ng s  

  D 2 1 5 2 ,  S ta nd a rd  T e s t M e th o d fo r A d e q ua c y  o f F us i o n o f E x trud e d  P o l y( V i n y l  C h l o ri d e )  

( P V C )  P i p e  a nd  M o l d e d  F i tti ng s  b y A c e to ne  I mme rs i o n  

  D 2 4 1 2 ,  S ta nd a rd  T e s t M e th o d fo r D e te r mi na ti o n o f E x te rna l  L o a d i n g  C h a ra c te ri s ti c s  o f 

P l a s ti c  P i p e  b y P a ra l l e l - P l a te  L o a d i n g  

  D 2 4 4 4 ,  S ta nd a rd  P ra c ti c e  fo r D e te r mi na ti o n o f th e  I mp a c t Re s i s ta nc e  o f T he r mo p l a s ti c  P i p e  

a nd  F i tti ng s  b y M e a ns  o f a  T u p  ( F a l l i ng  W e i g h t)  
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  D 2 5 6 4 ,  S ta nd a rd  S p e c i fi c a ti o n fo r S o l v e nt C e me nt s  fo r P o l y( V i n y l  C h l o ri d e )  ( P V C )  P l a s ti c  

P i p i ng  S y s te ms  

  D 2 8 5 5 ,  S ta nd a rd  P ra c ti c e  fo r th e  T wo - S te p  ( P ri me r a nd  S o l v e nt C e me nt)  M e th o d  o f J o i ni n g  

P o l y ( V i n y l  C h l o ri d e )  ( P V C )  o r C h l o ri na te d  P o l y ( V i n y l  C h l o ri d e )  ( C P V C )  P i p e  a nd  P i p i ng  

C o mp o ne nts  wi th  T a p e re d  S o c ke ts  

  D 3 0 3 4 ,  S ta nd a rd  S p e c i fi c a ti o n fo r T yp e  P S M  P o l y( V i n y l  C h l o ri d e )  ( P V C )  S e we r P i p e  a nd  

F i tti ng s  

  D 3 2 1 2 ,  S ta nd a rd  S p e c i fi c a ti o n fo r J o i nts  fo r D ra i n a nd  S e w e r P l a s ti c  P i p e s  U s i ng  F l e x i b l e  

E l a s to me ri c  S e a l s  

  E 1 ,  S ta nd a rd  S p e c i fi c a ti o n fo r A S T M  L i q ui d ‐ i n‐ G l a s s  T h e rmo me te r s   

  E 2 3 0 /E 2 3 0 M ,  S ta nd a rd  S p e c i fi c a ti o n fo r T e mp e ra t ure –E l e c tro mo ti v e  F o rc e  ( e mf)  T a b l e s  fo r 

S ta nd a rd i z e d  T h e rmo c o up l e s   

  E 8 7 9 ,  S ta nd a rd  S p e c i fi c a ti o n fo r T h e rmi s to r S e n s o rs  fo r G e n e ra l  P urp o s e  a nd  L a b o ra to ry 

T e mp e ra ture  M e a s ure me nt s   

  E 1 1 3 7 /E 1 1 3 7 M ,  S ta nd a rd  S p e c i fi c a ti o n fo r I nd u s tri a l  P l a ti n u m Re s i s ta nc e  T h e r mo me te r s   

  E 2 8 7 7 ,  S ta nd a rd  G ui d e  fo r D i g i ta l  C o nta c t T h e r mo me te rs  

  F 4 0 2 ,  S ta nd a rd  P ra c ti c e  fo r S a fe  H a nd l i n g  o f S o l ve nt C e me n ts ,  P ri me r s ,  a nd  C l e a ne rs  U s e d  

fo r J o i ni ng  T h e r mo p l a s t i c  P i p e  a nd  F i tti ng s  

  F 4 1 2 ,  S ta nd a rd  T e rmi no l o g y Re l a ti ng  to  P l a s ti c  P i p i n g  S y s t e ms  

  F 4 7 7 ,  S ta nd a rd  S p e c i fi c a ti o n fo r E l a s to me ri c  S e a l s  ( G a s ke ts )  fo r J o i ni ng  P l a s ti c  P i p e  

2 . 3 .  Fe de ra l Sta n da rd:  

  2 9  C F R 1 9 1 0 . 1 2 0 0 ;  s e e  a l s o  P e r mi s s i b l e  E x p o s ure  L i mi t s — A n no ta te d  T a b l e s ,  a v a i l a b l e  fro m 

h ttp s : / / w w w. o s h a . g o v /d s g /a n n o ta te d - p e l s /  

2 . 4 .  In te rn a ti o n a l Ele c tro te c h n i c a l Co m m i s s i o n  Sta n da rds :  

  I E C  6 0 5 8 4 ‐ 1 :  2 0 1 3  T h e r mo c o up l e s  ‐  P a rt 1 :  E M F  S p e c i fi c a ti o ns  a nd  T o l e ra nc e s   

  I E C  6 0 7 5 1 :  2 0 0 8  I nd us tri a l  P l a ti n u m Re s i s ta nc e  T h e r mo me t e rs  a nd  P l a ti nu m T e mp e ra ture  

S e ns o rs  

3 .  T E R M I N O L O G Y 

3 . 1 .  Ge n e ra l—th e  no me nc l a t ure  u s e d  i n th i s  s p e c i fi c a ti o n i s  i n a c c o rd a nc e  wi t h  th e  d e fi n i ti o n s  g i v e n i n 

D e fi ni ti o ns  AS T M  D 8 8 3  a nd  D e fi ni ti o ns  A S T M  F 4 1 2 ,  unl e s s  o th e r wi s e  s p e c i fi e d .  T h e  

a b b re v i a ti o n fo r p o l yv i n y l  c h l o ri d e  i s  P V C .  

3 . 2 .  de la m i n a ti o n —th e  s e p a ra ti o n o f th e  l a y e rs  o f P V C  i n a  mul t i l a ye r p i p e .  

3 . 3 .  re w o rke d PVC—c l e a n,  re g ri n d  P V C  ta ke n fro m th e  ma nu fa c ture r’ s  o wn  p ro d uc ti o n fa c i l i t y  

e x c l ud i n g  mul ti l a ye r p i p e .  

3 . 4 .  e x te rn a l re c y c le d PVC—i nd us tri a l  re wo rk ma te ri a l  g e ne ra te d  fro m a  ma nu fa c t ure r ma nu fa c turi n g  

p ro d uc t to  a  s ta nd a rd  o th e r th a n th i s  s ta nd a rd  a nd  us e d  b y t h e  ma n u fa c t ure r ma n u fa c t uri n g  to  th i s  

s ta nd a rd  fo r the  c e n te r l a ye r o f s o l i d  wa l l  c o e x tr ud e d  p i p e .  

4 .  C L AS S I F I C AT I O N  

4 . 1 .  Th e  s m o o th - wa ll PVC p i p e  c o v e re d b y  th i s  s p e c ifi c a ti o n  i s  c la s s i fie d a s  fo llo w s :  
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4 . 1 . 1 .  Ty p e  S—T h i s  p i p e  s h a l l  h a v e  a  ful l  c i rc ul a r c ro s s  s e c t i o n a n d  s o l i d  wa l l  c o n s truc te d  o f v i r g i n o r 

re wo rke d  P V C  c o mp o u nd  c o mp l yi n g  wi t h  c e l l  c l a s s i fi c a ti o n 1 2 4 5 4  o r 1 2 3 6 4 .  

4 . 1 . 1 . 1 .  Ty p e  SP—T h i s  p i p e  s h a l l  b e  T yp e  S  wi t h  p e rfo ra ti o ns .  

4 . 1 . 2 .  Ty p e  M—T h i s  p i p e  s h a l l  h a v e  a  ful l  c i rc ul a r c ro s s  s e c ti o n a n d  mul ti l a ye r wa l l s  ( mi d d l e  wa l l  o f 

e x te rna l  re c yc l e d  P V C  a nd  o ut e r wa l l s  o f v i r g i n o r re wo rke d  P V C ) .  T h e  i nne r a nd  o ute r wa l l s  

s h a l l  c o mp l y wi th  c e l l  c l a s s i fi c a ti o n 1 2 4 5 4  o r 1 2 3 6 4 .  T h e  c e nte r wa l l  s h a l l  c o mp l y  wi t h  c e l l  

c l a s s i fi c a ti o n 1 2 2 2 4 .  

4 . 1 . 2 . 1 .  Ty p e  MP—T h i s  p i p e  s h a l l  b e  T yp e  M  wi th  p e rfo ra ti o n s .  

4 . 2 .  P e rfo ra ti o ns  a re  d e s c ri b e d  i n S e c ti o n 8 . 2 . 5 .  

5 .  O R D E R I N G  I N F O R M AT I O N   

5 . 1 .  O rde rs  u s i n g th i s  s p e c ifi c a ti o n  s h a ll i n c lu de  th e  fo llo w in g in fo rm a ti o n  a s  n e c e s s a ry  to  a de q u a te ly  

de s c ri b e  th e  de s ire d p ro du c t:  

5 . 1 . 1 .  N a me  o f ma te ri a l  ( p o l y v i n y l  c h l o ri d e  p i p e ) ;  

5 . 1 . 2 .  A A S H T O  d e s i g na ti o n,  i nc l ud i ng  y e a r o f i s s ue ;  

5 . 1 . 3 .  T yp e  o f p i p e  ( S e c ti o n 4 . 1 ) ;  

5 . 1 . 4 .  D i a me te r o f p i p e ;  

5 . 1 . 5 .  L e ng t h ,  e i t he r to ta l  l e n g t h  o r l e ng t h  o f e a c h  p i e c e  a nd  n u mb e r o f p i e c e s ;  

5 . 1 . 6 .  P e rfo ra ti o ns ,  wh e n p e rfo ra ti o n s  a re  re q ui re d ;  

5 . 1 . 7 .  N u mb e r o f c o up l i n g s  a nd  fi tt i ng s ,  wh e n re q ui re d ;  

5 . 1 . 8 .  C e rti fi c a ti o n,  i f d e s i re d  ( S e c ti o n 1 3 . 1 ) ;  a nd   

5 . 1 . 9 .  A n y s p e c i a l  re q ui re me nt s .  

6 .  M AT E RI AL S  

6 . 1 .  S o l i d  wa l l  p i p e  a nd  fi tti ng s  s h a l l  b e  ma d e  fro m v i rg i n o r re wo rke d  P V C  ma te ri a l  wi t h  c e l l  

c l a s s i fi c a ti o n 1 2 4 5 4  o r 1 2 3 6 4 ,  a s  d e fi ne d  i n A S T M  D 1 7 8 4 ,  a nd  s ha l l  b e  a  s i n g l e  c o mp o u n d  

p ro c ure d  fro m a  s i n g l e  ma n ufa c ture r.  S o l i d  wa l l  c o e x trud e d  p i p e  s h a l l  b e  ma d e  fro m v i rg i n o r 

re wo rke d  P V C  fo r th e  i n ne r a nd  o ute r l a ye rs  a nd  e x te rna l  re c yc l e d  P V C  fo r th e  i nne r l a y e r .  T h e  

re c yc l e d  P V C  i nne r l a y e r s h a l l  b e  c e l l  c l a s s i fi c a ti o n 1 2 2 2 4 .  

6 . 1 . 1 .  P V C  c o mp o u nd s  t h a t h a v e  d i ffe re nt c e l l  c l a s s i fi c a t i o ns  s h a l l  a l s o  b e  a c c e p ta b l e  p ro v i d e d  th a t  

( 1 )  o ne  o r mo re  p ro p e rti e s  a re  s up e ri o r a nd  ( 2 )  no  p ro p e rti e s  a re  i nfe ri o r to  th e  c o mp o u nd s  

s p e c i fi e d  i n S e c ti o n 6 . 1 .  

6 . 2 .  R e w o rke d Ma te ri a l— Re wo r ke d  P V C  ma te ri a l  fro m t h e  ma nu fa c t ure r’ s  o wn p ro d uc ti o n,  no t 

i nc l ud i n g  mul t i l a ye r p i p e ,  ma y  b e  us e d .  Re wo rke d  P V C  s h a l l  b e  c l e a n;  g e ne ra te d  fro m t h e  

ma n u fa c t ure r’ s  o wn  p ro d uc ti o n o f p i p e ,  fi tti n g s ,  o r a c c e s s o ri e s  a nd  no t u s e d  b y a n y  o th e r 

ma n u fa c t ure r;  a nd  b l e nd e d  b a c k i nto  t h e  s a me  t yp e  o f p ro d u c t.  
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