
 

 

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

P o t e n t i a l  Al ka l i  Re a c t i vi t y o f 

Ag g re g a t e s  a n d  E ffe c t i ve n e s s   

o f AS R M i t i g a t i o n  M e a s u re s  

( M i n i a t u re  C o n c re t e  P ri s m   

T e s t ,  M C P T )  

 

 

AA S H T O  D e s i g n a t i o n :  T  3 8 0 - 2 2 1  

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 :  3 c ,  H a rd e n e d  C o n c re t e  

  

 

Am e ri c a n  A s s o c i a t i o n  o f S t a t e  H i g h w a y  a n d  T ra n s p o rt a t i o n  O ffi c i a l s  
5 5 5  1 2 t h  S t re e t  N W,  S u i t e  1 0 0 0  

W a s h i n g t o n ,  D C  2 0 0 0 4  

©  2 0 2 2  b y  t h e  A m e ri c a n  A s s o c i a t i o n  o f S t a te  H i g h w a y  a n d T ra n s p o rt a ti o n  O ffi c i a l s .  

A l l  ri g h ts  re s e rv e d.  D u p l i c a ti o n  i s  a  v i o l a t i o n  o f a p p l i c a b l e  l a w .  
Full document details: AASHTO T 380-22

http://www.avadocuments.com/doc/aashto-t-380-22
http://www.avadocuments.com/doc/aashto-t-380-22


 

T S - 3 c  T  3 8 0 - 1  AAS H T O  

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

P o t e n t i a l  Al ka l i  Re a c t i vi t y o f  Ag g re g a t e s  a n d  

E ffe c t i ve n e s s  o f  AS R M i t i g a t i o n  M e a s u re s  

( M i n i a t u re  C o n c re t e  P ri s m  Te s t ,  M C P T )  

AA S H T O  D e s i g n a t i o n :  T  3 8 0 - 2 2 1  

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 :  3 c ,  H a rd e n e d  C o n c re t e  

1 .  S C O P E  

1 . 1 .  T h i s  te s t me th o d al l o w s  d e te c ti o n  o f th e  p o te n ti a l  fo r d e l e te ri o u s  al kal i –s i l i c a  re a c ti o n  o f a g g re g a te  

i n  mi n i a tu re  c o n c re te  p ri s ms  w i th i n  5 6  d a y s  ( 8  w e e ks )  fo r mo s t o f th e  ag g re g a te s .  A n  add i ti o n a l  

2 8  d ay s  ( 4  w e e ks )  may  b e  n e c e s s a ry  i n  th e  c as e  o f l o w /s l o w  re ac ti n g  a g g re g a te s  to  a s s e s s  th e i r 

p o te n ti a l  re a c ti v i ty .  T o  as s e s s  th e  e ffe c ti v e n e s s  o f mi ti g a ti o n  me a s u re s  o f S C M s  ( s u p p l e m e n tary  

c e me n ti ti o u s  ma te ri a l s ,  s u c h  as  fl y  as h ,  s l ag ,  s i l i c a  fu me ,  a nd  o th e rs ) ;  th e  te s t me th o d i s  c o ndu c te d 

fo r 5 6  d a y s .  

1 . 2 .  T h e  v a l u e s  s ta te d i n  S I  u n i ts  are  to  b e  re g a rde d as  s tan da rd.  T h e  v al u e s  i n  i n c h - p o u nd  u n i ts  a re  

s h o w n  i n  p a re n th e s e s  an d are  fo r i n fo rma ti o n a l  p u rp o s e s  o n l y .  

1 . 3 .  Th i s  s ta n da rd m a y i n vo lv e  h a za rdo u s  m a te ri a ls ,  o p e ra ti o n s ,  a n d e q u ip m e n t.  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  p ro b le m s  a s s o c i a te d w i th  i ts  u s e .  It i s  th e  re s p o n s ib i li ty  o f 

th e  u s e r o f th i s  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 tic 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 .  

1 . 4 .  Th e  q u a li ty  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 in g th e  p ro c e du re  a n d th e  c a p a b i li ty ,  c a li b ra ti o n ,  a n d m a in te n a n c e  o f th e  

e q u ip 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 ide 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 lin 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 in 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 i de li n e  p ro vi de s  

a  m e a n s  o f e va 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  8 5 ,  P o rtl an d C e me n t  

  M  2 0 1 ,  M i x i ng  Ro o ms ,  M o i s t C a b i n e ts ,  M o i s t Ro o ms ,  an d W a te r S to rag e  T a nks  U s e d i n  th e  

T e s ti n g  o f H y dra u l i c  C e me n ts  a nd  C o n c re te s  

  M  3 3 9 M /M  3 3 9 ,  T h e rmo me te rs  U s e d i n  th e  T e s ti n g  o f C o ns tru c ti o n  M ate ri al s  

  R 1 8 ,  E s ta b l i s h i n g  an d I mp l e me n ti n g  a  Q u al i ty  M a n a g e me n t S y s te m fo r C o n s tru c ti o n  

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

  R 7 0 M /R 7 0 ,  U s e  o f A p p a ratu s  fo r th e  D e te rmi n a ti o n  o f L e n g th  C h an g e  o f H arde n e d C e me n t 

P a s te ,  M o rta r,  an d C o n c re te  

©  2 0 2 2  b y  t h e  A m e ri c a n  A s s o c i a t i o n  o f S t a te  H i g h w a y  a n d T ra n s p o rt a ti o n  O ffi c i a l s .  

A l l  ri g h ts  re s e rv e d.  D u p l i c a ti o n  i s  a  v i o l a t i o n  o f a p p l i c a b l e  l a w .  
Full document details: AASHTO T 380-22

http://www.avadocuments.com/doc/aashto-t-380-22
http://www.avadocuments.com/doc/aashto-t-380-22


 

T S - 3 c  T  3 8 0 - 2  A A S H T O  

<  T  1 9 M /T  1 9 ,  B u l k  D e n s i ty  ( “ U n i t W e i g h t” )  a n d  V o i d s  i n  A g g re g a te  

<  T  2 7 ,  S i e v e  A n a l y s i s  o f F i n e  a n d  C o a r s e  A g g r e g a te s  

<  T  3 0 3 ,  A c c e l e r a te d  D e te c ti o n  o f P o te n ti a l l y  D e l e te r i o u s  E x p a n s i o n  o f M o r ta r  B a rs  D u e  to  

A l k a l i – S i l i c a  R e a c ti o n  

2 . 2 .  A STM Sta n da rds :  

<  C 1 4 3 /C 1 4 3 M ,  S ta n d a rd  T e s t M e th o d  fo r  S l u m p  o f H y d r a u l i c - C e m e n t C o n c r e te  

<  C 1 5 7 /C 1 5 7 M ,  S ta n d a rd  T e s t M e th o d  fo r  L e n g th  C h a n g e  o f H a rd e n e d  H y d r a u l i c - C e m e n t 

M o r ta r  a n d  C o n c re te  

<  C 1 9 2 /C 1 9 2 M ,  S ta n d a rd  P r a c ti c e  fo r  M a k i n g  a n d  C u ri n g  C o n c r e te  T e s t S p e c i m e n s  i n  th e  

L a b o r a to ry  

<  C 2 9 5 /C 2 9 5 M ,  S ta n d a rd  G u i d e  fo r P e tro g r a p h i c  E x a m i n a ti o n  o f A g g re g a te s  fo r C o n c re te  

<  C 4 9 0 /C 4 9 0 M ,  S ta n d a rd  P r a c ti c e  fo r U s e  o f A p p a r a tu s  fo r th e  D e te r m i n a ti o n  o f L e n g th  

C h a n g e  o f H a rd e n e d  C e m e n t P a s te ,  M o rta r ,  a n d  C o n c r e te  

<  C 5 1 1 ,  S ta n d a r d  S p e c i fi c a ti o n  fo r M i x i n g  R o o m s ,  M o i s t C a b i n e ts ,  M o i s t R o o m s ,  a n d  W a te r 

S to r a g e  T a n k s  U s e d  i n  th e  T e s ti n g  o f H y d r a u l i c  C e m e n ts  a n d  C o n c r e te s  

<  C 7 0 2 /C 7 0 2 M ,  S ta n d a rd  P r a c ti c e  fo r R e d u c i n g  S a m p l e s  o f A g g r e g a te  to  T e s ti n g  S i z e  

<  C 7 7 8 ,  S ta n d a r d  S p e c i fi c a ti o n  fo r S ta n d a rd  S a n d  

<  C 1 2 6 0 ,  S ta n d a rd  T e s t M e th o d  fo r  P o te n ti a l  A l k a l i  R e a c ti v i ty  o f A g g r e g a te s  ( M o r ta r- B a r 

M e th o d )  

<  C 1 2 9 3 ,  S ta n d a rd  T e s t M e th o d  fo r  D e te r m i n a ti o n  o f L e n g th  C h a n g e  o f C o n c r e te  D u e  to  

A l k a l i - S i l i c a  R e a c t i o n  

<  D 7 5 /D 7 5 M ,  S ta n d a rd  P ra c ti c e  fo r  S a m p l i n g  A g g r e g a te s  

<  D 1 1 9 3 ,  S ta n d a r d  S p e c i fi c a ti o n  fo r R e a g e n t W a te r   

<  E 1 ,  S ta n d a rd  S p e c i fi c a ti o n  fo r A S T M  L i q u i d ‐ i n ‐ G l a s s  T h e rm o m e te rs   

<  E 2 3 0 /E 2 3 0 M ,  S ta n d ar d  S p e c i fi c a ti o n  fo r  T e m p e ra ture ‐ E l e c tro m o ti v e  F o rc e  ( e m f)  T a b l e s  fo r 

S ta n d a r d i z e d  T h e r m o c o u p l e s   

<  E 2 8 7 7 ,  S ta n d a r d  G u i d e  fo r  D i g i ta l  C o n ta c t T h e rm o m e te rs  

2 . 3 .  In te rn a tio n a l Ele ctro te ch n ica l Co m m is s io n  Sta n da rd:  

<  I E C  6 0 5 8 4 ‐ 1 : 2 0 1 3 ,  T h e rmo c o u p l e s  ‐  P a rt 1 :  E M F  S p e c i fi c a ti o n s  a n d  T o l e r a n c e s   

2 . 4 .  Fe de ra l Sta n da rd:  

<  F e d .  S td .  N o .  2 9 ,  C F R  1 9 1 0 . 1 2 0 0  O S H A  H a z a r d  C o m m u n i c a ti o n  S ta n d a r d ;  s e e  a l s o  

P e r m i s s i b l e  E x p o s u r e  L i m i ts —A n n o ta te d  T a b l e s ,  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 /  

3 .  S I G N I F I C A N C E  A N D  U S E  

3 . 1 .  A l k a l i – s i l i c a  r e a c ti o n  ( A S R )  i s  a  c h e m i c a l  r e a c ti o n  b e tw e e n  c e rta i n  fo r m s  o f re a c ti v e  s i l i c a p r e s e n t 

i n  a g g re g a te s  a n d  a l k a l i  h y d ro x i d e s  p r e s e n t i n  th e  c o n c r e te  p o re  s o l u ti o n .  T h e  a l k a l i  i o n s  ( N a +  a n d  

K+ )  a r e  p ri m a r i l y  d e r i v e d  fr o m  p o rtl a n d  c e m e n t,  a l th o u g h  o th e r  s o u r c e s  c a n  p o te n ti a l l y  e l e v a te  

th e i r  c o n c e n tr a ti o n  i n  th e  p o r e  s o l u ti o n .   

3 . 2 .  T h i s  te s t m e th o d  i s  i n te n d e d  to  e v a l u a te  th e  p o te n ti a l  o f a n  ag g r e g a te  ( fi n e  a n d  c o ar s e )  to  e x p a n d  

d e l e te r i o u s l y  d u e  to  a n y  fo r m  o f a l k a l i – s i l i c a  r e a c ti v i ty .  A  c o m p a n i o n  n o n r e a c ti v e  ag g r e g a te  

s h o u l d  b e  u s e d  w i th  a  re a c ti v e  a g g r e g a te  i n  q u e s ti o n .  A l s o ,  th i s  te s t m e th o d  i s  i n te n d e d  to  a s s e s s  

th e  e ffe c ti v e n e s s  o f v a ri o u s  m i ti g a ti o n  m e a s u r e s .  
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3 . 3 .  W h e n  s e l e c ti n g  a s a mp l e  o r de c i d i n g  o n  th e  n u mb e r o f s a mp l e s  fo r te s t,  i t i s  i mp o rta n t to  

re c o g n i z e  th e  v a ri a b i l i ty  i n  l i th o l o g y  o f ma te ri a l  fro m a  g i v e n  s o u rc e ,  w h e th e r a de p o s i t o f s an d,  

g rav e l ,  o r a ro c k fo rmat i o n  o f a n y  o ri g i n .  F o r s p e c i fi c  adv i c e ,  s e e  A S T M  C 2 9 5 /C 2 9 5 M .  

3 . 4 .  M C P T  w as  d e v e l o p e d as  an  al te rn a ti v e  to  th e  e x i s ti ng  s tan da rd te s t me th o d s  s u c h  as  A S T M  C 1 2 6 0  

a n d A S T M  C 1 2 9 3  to  e v a l u a te  a g g re g a te  re ac ti v i ty .  T h i s  te s t me th o d w as  de v e l o p e d w i th  s o me  

mo di fi c a ti o n s  to  s tan d ard te s t m e th o d s  T  3 0 3  ( A S T M  C 1 2 6 0 )  a nd  A S T M  C 1 2 9 3 .  W h e n  

e v a l u a ti ng  c o a rs e  a g g re g ate  re a c ti v i ty ,  M C P T  h as  th e  adv an tag e  o f n o t re qu i ri ng  th e  c o ars e  

a g g re g ate  to  b e  c ru s h e d i n to  s m al l e r ( s an d- s i z e d )  p arti c l e s ,  as  ty p i c a l l y  re qu i re d  i n A S T M  C 1 2 6 0  

A l s o ,  th e  M C P T  me th o d y i e l ds  te s t re s u l ts  i n  8  w e e ks  to  c h a ra c te ri z e  th e  ag g re g ate  re ac ti v i ty ,  

w h i c h  i s  mu c h  s h o rte r th an  th e  te s t du rati o n  re qu i re d  i n A S T M  C 1 2 9 3 .  

3 . 5 .  T h e  to ta l  al ka l i  c o n te n t o f th e  c e me n t u s e d  i n th i s  te s t me th o d  s h o u l d h a v e  a N a 2 O e q c o n te n t o f 

0 . 9 0  ±  0 . 1 0  p e rc e n t.  

3 . 6 .  F o r th e  v a s t ma j o ri ty  o f th e  ag g re g a te s  th at a re  e i th e r n o n re a c ti v e  o r mo de ra te l y  to  h i g h l y  re a c ti v e ,  

th i s  te s t c h arac te ri z e s  th e  ag g re g a te  re a c ti v i ty  i n  8  w e e ks .  F o r s o me  s p e c i fi c  a g g re g ate s  th at  h a v e  a  

te n d e n c y  to  e x h i b i t l o w /s l o w  re a c ti v i ty ,  an  add i ti o n al  4  w e e ks  o f te s ti n g  i s  re q u i re d.  F o r th e  

p urp o s e  o f p ro v i d i ng  g u i d an c e  o n  ag g re g a te  re a c ti v i ty  c h a ra c te ri z ati o n ,  th e  fo l l o w i ng  g e n e ra l  

g u i d e l i n e s  are  u s e d  i n c l a s s i fy i n g  th e  a g g re g ate :  

3 . 6 . 1 .  V e ry  h i g h l y /h i g h l y  re a c ti v e  ag g re g a te s  a re  c o n s i d e re d as  th o s e  ag g re g ate s  th a t,  w h e n  p re s e n t i n  

c o n c re te  w i th  ty p i c al  al kal i  l o a di n g  ( 3  to  5  l b /y d 3 ) ,  e x h i b i t i n c i p i e n t s i g n s  o f A S R di s tre s s  i n  th e  

fi e l d,  ty p i c a l l y  at a n  ag e  l e s s  th a n 5  y e a rs .   

3 . 6 . 2 .  M o d e ra te  re a c ti v e  ag g re g a te s  a re  c o n s i de re d  as  th o s e  ag g re g a te s  th at ,  w h e n  p re s e n t i n c o n c re te  

w i th  ty p i c al  a l ka l i  l o ad i ng  ( 3  to  5  l b /y d 3 ) ,  e x h i b i t i n c i p i e n t s i g n s  o f A S R di s tre s s  i n  th e  fi e l d,  

ty p i c a l l y  at a n  ag e  b e tw e e n  5  a n d 1 0  y e ars .   

3 . 6 . 3 .  L o w /s l o w  re a c ti v e  ag g re g a te s  a re  c o n s i de re d as  th o s e  ag g re g ate s  th a t,  w h e n  p re s e n t i n c o n c re te  

w i th  ty p i c a l  a l ka l i  l o a d i n g  ( 3  to  5  l b /y d 3 ) ,  e x h i b i t i n c i p i e n t s i g n s  o f A S R di s tre s s  i n  th e  fi e l d,  

ty p i c a l l y  at a n  ag e  b e y o n d 1 0  y e a rs .  

3 . 7 .  Re s u l ts  o f te s ts  c o n du c te d a s  de s c ri b e d h e re i n  s h o u l d fo rm a p a rt o f th e  b as i s  fo r a d e c i s i o n as  to  

w h e th e r p re c a uti o n s  s h o u l d b e  ta ke n  ag ai n s t e x c e s s i v e  e x p an s i o n  du e  to  a l ka l i –s i l i c a  re a c ti o n .  

T h i s  d e c i s i o n  s h o u l d b e  ma d e  b e fo re  a p a rti c u l ar ag g re g ate  i s  u s e d i n c o n c re te  c o n s tru c ti o n.  

3 . 8 .  T h e  b a s i c  i n te n t o f th i s  te s t m e th o d  i s  to  de v e l o p  i n fo rma ti o n o n  a p arti c ul a r ag g re g a te  at a  s p e c i fi c  

a l ka l i  l e v e l  o f 5 . 2 5  kg /m3  ( 8 . 8 5  l b /y d 3 ) .  I t h a s  b e e n  fo un d th a t th i s  h i g h  a l ka l i  l e v e l  i s  re qu i re d  to  

d e te c t th e  e ffe c ts  o f c e rtai n  de l e te ri o u s l y  re a c ti v e  ag g re g a te s .  

3 . 9 .  W h e n  th e  e x p an s i o n s  i n  th i s  te s t me th o d a re  g re ate r th an  th e  l i mi t ( 0 . 0 4 0  p e rc e n t)  s h o w n i n   

T ab l e  1 ,  th e  ag g re g a te  i s  p o te n ti al l y  al ka l i  re ac ti v e .  A n  addi ti o n a l  2 8  d ay s  ( 4  w e e ks )  ma y  b e  

n e c e s s ary  i n  th e  c as e  o f l o w /s l o w  re ac ti ng  ag g re g ate s  ( p e rc e n t e x p an s i o n  b e tw e e n  0 . 0 3 1  an d  

0 . 0 4 0  p e rc e n t)  to  as s e s s  th e i r p o te n ti al  r e a c ti v i ty  b a s e d  o n  rate  o f e x p an s i o n .  W h e n  th e  e x p an s i o n s  

a re  ≤ 0 . 0 3 0  p e rc e n t,  th e n  th e  ag g re g a te  i s  c o ns i d e re d n o n re ac ti v e .  
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