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S t a n d a rd  M e t h o d  o f T e s t  fo r 

D e t e r m i n i n g  t h e  L i q u i d  L i m i t  o f  S o i l s  

AAS H T O  D e s i g n a t i o n :  T  8 9 - 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 :  1 a ,  S o i l  a n d  U n b o u n d  R e c yc l e d  M a t e ri a l s  

1 .  S C O P E  

1 . 1 .  T h e  l i q ui d  l i mi t o f a  s o i l  i s  t h a t wa te r c o nte nt,  a s  d e te r mi ne d  i n a c c o rd a nc e  wi th  t h e  fo l l o wi ng  

p ro c e d ure ,  a t wh i c h  t h e  s o i l  p a s s e s  fro m a  p l a s ti c  to  a  l i q ui d  s ta te .  

1 . 2 .  T h e  fo l l o wi ng  a p p l i e s  to  a l l  s p e c i fi e d  l i mi ts  i n t hi s  s ta nd a rd :  F o r th e  p urp o s e s  o f d e te r mi n i ng  

c o nfo r ma nc e  wi t h  t h e s e  s p e c i fi c a ti o ns ,  a n o b s e rv e d  v a l ue  o r a  c a l c ul a te d  va l ue  s h a l l  b e  ro u nd e d  

o ff “ to  th e  ne a re s t un i t”  i n t h e  l a s t ri g h t - h a nd  p l a c e  o f fi g ure s  us e d  i n e x p re s s i n g  th e  l i mi t i n g  

v a l ue ,  i n a c c o rd a nc e  wi t h  A S T M  E 2 9 .  

1 . 3 .  Th e  q u a lity  o f th e  re s u lts  p ro du c e d b y  th i s  s ta n da rd a re  de p e n de n t o n  th e  c o m p e te n c e  o f th e  

p e rs o n n e l p e rfo rm i n g th e  p ro c e du re  a n d th e  c a p a b i lity ,  c a li b ra ti o n ,  a n d m a i n te n a n c e  o f th e  

e q u i p m e n t u s e d.  A ge n c i e s  th a t m e e t th e  c ri te ri a  o f R  1 8  a re  ge n e ra lly  c o n s i de re d c a p a b le  o f 

c o m p e te n t a n d o b je c ti v e  te s ti n g/s a m p li n g/i n s p e c ti o n /e tc .  Us e rs  o f th i s  s ta n da rd a re  c a u ti o n e d th a t 

c o m p li a n c e  w i th  R  1 8  a lo n e  do e s  n o t c o m p le te ly  a s s u re  re li a b le  re s u lts .  R e li a b le  re s u lts  de p e n d 

o n  m a n y  fa c to rs ;  fo llo w i n g th e  s u gge s ti o n s  o f R  1 8  o r s o m e  s i m i la r a c c e p ta b le  gu ide lin e  p ro v i de s  

a  m e a n s  o f e v a lu a ti n g a n d c o n tro lli n g s o m e  o f th o s e  fa c to rs .  

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 3 1 ,  W e i g h i ng  D e v i c e s  U s e d  i n th e  T e s ti n g  o f M a te ri a l s  

  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  

  R 1 8 ,  E s ta b l i s h i ng  a nd  I mp l e me n ti n g  a  Q ua l i t y  M a na g e me nt S y s te m fo r C o ns tr uc ti o n 

M a te ri a l s  T e s ti n g  L a b o ra to ri e s  

  R 5 8 ,  D ry P re p a ra ti o n o f D i s t urb e d  S o i l  a nd  S o i l –A g g re g a t e  S a mp l e s  fo r T e s t 

  R 7 4 ,  W e t P re p a ra ti o n o f D i s turb e d  S o i l  S a mp l e s  fo r T e s t 

  T  2 6 5 ,  L a b o ra to ry D e te r mi na t i o n o f M o i s t ure  C o nte nt o f S o i l s  

2 . 2 .  A STM Sta n da rds :  

  D 4 3 1 8 ,  S ta nd a rd  T e s t M e th o ds  fo r L i q ui d  L i mi t,  P l a s ti c  L i m i t,  a nd  P l a s ti c i t y I nd e x  o f S o i 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 9 ,  S ta nd a rd  P ra c ti c e  fo r U s i ng  S i g ni fi c a nt D i g i ts  i n T e s t D a ta  to  D e te r mi ne  C o n fo r ma n c e  

wi t h  S p e c i fi c a ti o ns  

  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 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 he r mo me te rs  
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2 . 3 .  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 rd:  

  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  

3 .  AP P AR AT U S  

3 . 1 .  D i s h — A  p o rc e l a i n d i s h ,  p re fe ra b l y un g l a z e d ,  o r s i mi l a r mi x i ng  d i s h ,  a b o ut 1 1 5  mm i n d i a me te r.  

3 . 2 .  Sp a tu la —A  s p a tul a  o r p i l l  kn i fe  h a v i ng  a  b l a d e  a b o ut 7 5  to  1 0 0  mm i n l e ng th  a nd  a b o ut 2 0  mm i n 

wi d t h .  

3 . 3 .  L iq u i d L i m i t D e v i c e :  

3 . 3 . 1 .  Ma n u a lly  O p e ra te d—A  d e v i c e  c o ns i s ti n g  o f a  b ra s s  d i s h  a n d  c a rri a g e ,  c o ns truc te d  a c c o rd i ng  to  

th e  p l a n a nd  d i me n s i o n s  s h o w n i n F i g ure  1  ( s e e  N o te  1 ) .  

 

 
 

 Li q u i d Li m i t  D e v i c e  Gr o o v i n g  T o o l  

C up  As s e m b l y  B a s e  C u rv e d  E nd Ga u g e  

D i m e n s i o n  A  B  C  N  K L  M  a  b  c  d e *  

D e s c ri p ti o n  
R ad i u s  

o f C up  

T h i c kn e s s  

o f C up  

D e p t h  

o f C up  

C up  a t  C a m 

F o l l o we r  

t o  B a s e  

T h i c kn e s s  L e n g t h  Wi d t h  T h i c kn e s s  
C ut ti n g 

E d g e  
Wi d t h  D e p t h  L e n g t h  

M e t ri c ,  m m 5 4  2 . 0  2 7  4 7  5 0  1 5 0  1 2 5  1 0 . 0  2 . 0  1 3 . 5  1 0 . 0  1 5 . 9  

T o l e ra n c e ,  m m   2  0 . 1   1  1 . 5   5    5    5   0 . 1  0 . 1   0 . 1   0 . 2  — 

N o t e :  P l ate  “ H ”  ma y b e  de s i g n e d fo r us i n g  o ne  ( 1 )  s e c ur i n g  s c re w  ( I ) .  

 A n a dd i t i o na l  w e a r to l e ra nc e  o f 0 . 1  mm s h a l l  b e  a l l o w e d fo r d i me ns i o n “ b ”  fo r us e d g ro o v i n g  to o l s .  

 F e e t fo r b as e  s ha l l  b e  o f re s i l i e nt  mat e r i a l .  

 ( * )  N o mi n a l  d i me ns i o ns .  

 A l l  t o l e ra nc e s  s p e c i fi e d a re  p l us  o r mi n u s  ( ± )  e xc e p t  as  no te d a b o ve .  

 

F i g u re  1 —M a n ua l  L i q ui d  L i mi t D e v i c e  
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3 . 3 . 2 .  Me c h a n i c a lly  O p e ra te d—A  mo to ri z e d  d e vi c e  e q ui p p e d  to  p ro d uc e  the  ri s e  a nd  ra te  o f s h o c ks  to  a  

b ra s s  c up  a s  d e s c ri b e d  i n S e c ti o ns  5 . 2  a nd  6 . 3  o f th i s  p ro c e d ure ,  re s p e c ti v e l y .  T h e  c up  a nd  th e  

c ri ti c a l  d i me n s i o n s  o f t h e  d e v i c e  s h a l l  c o n fo r m to  t ho s e  s h o wn  i n F i g ure  1  o f th i s  p ro c e d ure .  T h e  

d e v i c e  s h a l l  g i v e  t h e  s a me  l i q ui d  l i mi t v a l ue s  a s  o b ta i ne d  wi th  th e  ma nua l l y o p e ra te d  d e v i c e  

( N o te  1 ) .  

N o t e  1 —T h e  b a s e  o f th e  l i q ui d  l i mi t d e v i c e  s h o ul d  h a v e  a  re s i l i e nc e  o f a t l e a s t 8 0  p e rc e nt a nd  no t 

mo re  t h a n 9 0  p e rc e nt wh e n d e te r mi ne d  i n a c c o rd a nc e  wi th  t he  p ro c e d ure  g i v e n i n t h e  A p p e nd i x .  

3 . 4 .  Gro o v i n g To o l:  

3 . 4 . 1 .  Cu rv e d G ro o v in g To o l—A  g r o o v i n g  to o l  c o nfo r mi n g  to  th e  c ri ti c a l  d i me n s i o n s  s h o wn i n F i g ure  1 .  

T h e  g a ug e  ne e d  no t b e  p a rt o f th e  to o l .  

3 . 4 . 2 .  Fla t G ro o v i n g To o l (A lte rn a te ) — A  g ro o v i n g  to o l  ma d e  o f p l a s ti c  o r no nc o rro d i ng  me ta l  

c o nfo r mi n g  to  th e  c ri ti c a l  d i m e ns i o ns  s h o wn i n A S T M  D 4 3 1 8 ,  F i g ure  3 .  T h e  g a ug e  ne e d  no t b e  

p a rt o f th e  to o l  ( N o te  2 ) .  

N o t e  2 —T h e  fl a t g ro o v i ng  to o l  s h o ul d  no t b e  u s e d  i nte rc h a ng e a b l y  wi t h  th e  c urve d  g ro o v i ng  

to o l .  T h e re  a re  s o me  d a ta  th a t i nd i c a te  th a t th e  l i q ui d  l i mi t i s  s l i g htl y  i nc re a s e d  wh e n t h e  fl a t to o l  

i s  u s e d  i ns te a d  o f t h e  c ur v e d  t o o l .  

3 . 5 .  Ga u ge —A  g a u g e ,  wh e t h e r a tt a c h e d  to  th e  g ro o v i ng  to o l  o r s e p a ra te ,  c o nfo r mi n g  to  the  c ri t i c a l  

d i me n s i o n “ d ”  s h o wn i n F i g ure  1  o f th i s  te s t me t h o d  o r “ K”  i n F i g ure  3  o f A S T M  D 4 3 1 8 ,  a nd  ma y 

b e ,  i f s e p a ra te ,  a  me ta l  b a r 1 0 . 0  ±  0 . 2  mm th i c k a nd  a p p ro x i ma te l y  5 0  mm l o ng .  

3 . 6 .  Co n ta i n e rs —S ui ta b l e  c o nta i n e rs  ma d e  o f ma te ri a l  re s i s ta nt to  c o rro s i o n a nd  no t s ub j e c t to  c h a n g e  

i n ma s s  o r d i s i nte g ra ti o n o n re p e a te d  h e a ti n g  a nd  c o o l i n g .  C o nta i ne rs  s h a l l  h a v e  c l o s e - fi tti ng  l i d s  

to  p re v e nt l o s s  o f mo i s t ure  fro m s a mp l e s  b e fo re  i n i ti a l  ma s s  d e te rmi na t i o n a nd  to  p re v e nt 

a b s o rp ti o n o f mo i s t ure  fro m t h e  a t mo s p h e re  fo l l o wi n g  d r yi n g  a nd  b e fo re  fi na l  ma s s  d e te rmi na ti o n.  

O ne  c o nta i ne r i s  ne e d e d  fo r e a c h  mo i s ture  c o nte nt d e te r mi na ti o n.  

3 . 7 .  B a la n c e —T h e  b a l a nc e  s h a l l  h a v e  s uffi c i e nt c a p a c i t y a nd  c o nfo r m to  M  2 3 1 ,  C l a s s  G  1 .  

3 . 8 .  O v e n —A  t h e r mo s ta ti c a l l y  c o n tro l l e d  d ryi n g  o v e n c a p a b l e  o f ma i n ta i n i n g  te mp e ra t ure s  o f 

1 1 0  ±  5 ° C  fo r d ryi ng  mo i s ture  s a mp l e s .  O v e n( s )  fo r h e a ti n g  a nd  d ryi n g  s h a l l  b e  c a p a b l e  o f 

o p e ra ti o n a t th e  te mp e ra ture s  re q ui re d ,  b e t we e n 1 0 0  to  1 2 0 ° C  ( 2 1 2  to  2 4 8 ° F ) ,  wi t h i n ± 5 ° C  ( ± 9 ° F ) ,  

a s  c o rre c te d ,  i f ne c e s s a r y,  b y s ta nd a rd i z a ti o n.  M o re  th a n o ne  o v e n ma y  b e  u s e d ,  p ro v i d e d  e a c h  i s  

us e d  wi t h i n i ts  p ro p e r o p e ra ti ng  te mp e ra t ure  ra ng e .  T h e  th e r mo me te r us e d  fo r mo ni to ri n g  t h e  

te mp e ra ture  o f t h e  o v e n,  o r fo r me a s uri n g  t h e  te mp e ra t ure  o f ma te ri a l s  s h a l l  me e t t h e  re q ui r e me n ts  

o f M  3 3 9 M /M  3 3 9  wi th  a  te m p e ra ture  ra ng e  o f a t l e a s t 9 0  to  1 3 0 ° C  ( 1 9 4  to  2 6 6 ° F ) ,  a nd  a n 

a c c ura c y o f ± 1 . 2 5 ° C  ( ± 2 . 2 5 ° F )  ( s e e  N o te  3 ) .  

N o t e  3 —T h e r mo me te r t yp e s  s ui ta b l e  fo r us e  i nc l ud e  A S T M  E 1  me rc ur y t h e r mo me te rs ;  A S T M  

E 2 8 7 7  d i g i ta l  me ta l  s te m th e r mo me te r;  A S T M  E 2 3 0 /E 2 3 0 M  th e r mo c o up l e  t h e r mo me te r,  T yp e  J  

o r K,  S p e c i a l  C l a s s ,  T yp e  T  a ny  C l a s s ;  I E C  6 0 5 8 4  the r mo c o up l e  th e r mo me te r,  T yp e  J  o r K,  C l a s s  

1 ,  T yp e  T  a ny C l a s s ;  o r d i a l  g a ug e  me ta l  s te m ( b i - me ta l )  th e r mo me te r.  

 

M E T H O D  A 

4 .  S AM P L E  

4 . 1 .  A  s a mp l e  wi t h a  ma s s  o f a b o u t 1 0 0  g  s h a l l  b e  ta ke n fro m t h e  th o ro ug hl y mi x e d  p o rti o n o f t h e  

ma te ri a l  p a s s i n g  t h e  0 . 4 2 5 - mm s i e v e  t h a t h a s  b e e n o b ta i ne d  i n a c c o rd a nc e  wi th  R 5 8  o r R 7 4 ;  fo r 

s truc t ura l  a na l y s i s  us e  R 7 4 ,  M e th o d  B .  
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