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T S - 1 c  M  1 9 5 - 1  AAS H T O  

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

L i g h t we i g h t  Ag g re g a t e s   

fo r S t r u c t u ra l  C o n c re t e  

A A S H T O  D e s i g n a t i o n :  M  1 9 5 - 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 :  1 c ,  A g g re g a t e s  

A S T M  D e s i g n a t i o n :  C 3 3 0 / C 3 3 0 M - 0 9  

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  l i g h t w e i g h t  a g g re g at e s  i nt e nde d fo r u s e  i n  s truc t u ra l  c o n c re t e  i n  w h i c h  

th e  p ri me  c o n s i de rat i o n s  are  re du c i n g  t h e  de n s i ty  w h i l e  ma i n t ai n i n g  c o mp re s s i v e  s tre n g th  o f th e  

c o n c re te .  P ro c e du re s  c o v e re d i n  th i s  s p e c i fi c a ti o n  are  n o t  i nte n d e d  fo r j o b  c o n tro l  o f c o n c re te .  

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 a s  th e  s tan da rd.  T h e  v a l u e s  s h o w n  i n  p a re n th e s e s  

a re  fo r i nfo rma ti o n  p urp o s e s  o n l y .  

1 . 3 .  T h e  te x t o f th i s  s t a nda rd re fe re n c e s  n o te s  a n d fo o tn o te s  th a t p ro v i de  e x p l a n at o ry  ma te ri a l .  T h e s e  

n o te s  a nd fo o tn o te s  ( e x c l u di ng  th o s e  i n  tab l e s  a n d fi g u re s )  s h a l l  no t b e  c o ns i d e re d  a s  re qui re me n ts  

o f th e  s tan d ard.  

N o t e  1 —T h i s  s p e c i fi c a ti o n  i s  re g a rde d a s  ade qu a te  to  e n s u re  s at i s fac to ry  l i g h tw e i g h t  a g g re g a te s  

fo r mo s t c o n c re te .  I t i s  re c o g n i z e d  th at i t m ay  b e  e i th e r m o re  o r l e s s  re s tri c ti v e  th an  n e e d e d fo r 

s o me  c o n d i ti o n s  an d fo r s p e c i a l  p urp o s e s ,  s uc h  as  fi re  re s i s tan c e ,  fi l l ,  a nd  c o n c re t e  c o n s tru c ti o n s ,  

th e  u s e  o f w h i c h  i s  b a s e d  o n l o a d te s ts  ra th e r th a n  c o n v e n t i o n a l  de s i g n p ro c e dure s .  

2 .  R E 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  6 ,  F i n e  A g g re g a te  fo r H y dra u l i c  C e me n t C o n c re te  

  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 n s tru c t i o n  M a te ri al s  

  R 3 9 ,  M aki ng  an d C uri ng  C o n c re te  T e s t S p e c i me n s  i n  th e  L ab o rato ry 

  R 7 6 ,  Re du c i ng  S a mp l e s  o f A g g re g a te  to  T e s ti n g  S i z e  

  R 9 0 ,  S amp l i n g  A g g re g a te  P ro du c t s  

  R 1 0 0 ,  M aki n g  a nd C u ri ng  C o n c re te  T e s t S p e c i me n s  i n  t h e  F i e l d 

  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 ds  i n  A g g re g at e  

  T  2 1 M /T  2 1 ,  O rg an i c  I mp uri ti e s  i n  F i n e  A g g re g a te s  fo r C o n c re t e  

  T  2 2 M /T  2 2 ,  C o mp re s s i v e  S tre n g th  o f C y l i n dri c a l  C o n c re te  S p e c i me n s  

  T  2 7 ,  S i e v e  A n al y s i s  o f F i n e  an d C o ar s e  A g g re g a te s  

  T  1 0 5 ,  C h e mi c a l  A n al y s i s  o f H y dra u l i c  C e m e nt  

  T  1 0 7 M /T  1 0 7 ,  A u to c l a v e  E x p a n s i o n  o f H yd rau l i c  C e me n t  

  T  1 1 2 ,  C l ay  L u mp s  an d F ri a b l e  P arti c l e s  i n  A g g re g at e  
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  T  1 6 0 ,  L e n g th  C h a n g e  o f H a r d e ne d  H yd ra ul i c  C e me nt M o rt a r a nd  C o nc re te  

  T  1 6 1 ,  Re s i s ta nc e  o f C o nc re te  to  Ra p i d  F re e z i ng  a nd  T h a wi ng  

  T  1 9 8 ,  S p l i tti n g  T e ns i l e  S tre n g th  o f C y l i nd ri c a l  C o nc re te  S p e c i me ns  

2 . 2 .  A STM Sta n da rds :  

  C 5 6 7 /C 5 6 7 M ,  S ta nd a rd  T e s t M e th o d  fo r D e te r mi ni ng  D e ns i t y o f S truc t ura l  L i g h t we i g ht 

C o nc re te  

  C 6 4 1 ,  S ta nd a rd  T e s t M e th o d  fo r I ro n S ta i ni n g  M a te ri a l s  i n L i g h t we i g h t C o nc re te  A g g re g a t e 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 /M 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 ture ‐ E l e c t ro 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  

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 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  

2 . 4 .  A CI Sta n da rd:  

  A C I  2 1 1 . 2 ,  S ta nd a rd  P ra c ti c e  fo r S e l e c ti n g  P ro p o rti o ns  fo r S truc tura l  L i g h t we i g h t C o nc re t e  

3 .  G E N E R AL  C H AR AC T E RI S T I C S  

3 . 1 .  Tw o  ge n e ra l ty p e s  o f li gh twe i gh t a ggre ga te s  a re  c o v e re d b y th i s  s p e c ifi c a ti o n ,  a s  fo llo ws :  

3 . 1 . 1 .  A g g re g a te s  p re p a re d  b y e x p a n d i ng ,  p e l l e ti z i n g  o r s i nte ri ng  p ro d uc ts  s uc h  a s  b l a s t - furna c e  s l a g ,  

c l a y,  d i a to mi te ,  fl y a s h ,  s h a l e ,  o r s l a te ;  a nd  

3 . 1 . 2 .  A g g re g a te s  p re p a re d  b y p ro c e s s i ng  na t ura l  ma te ri a l s ,  s uc h  a s  p u mi c e ,  s c o ri a ,  o r tuff.  

3 . 2 .  T h e  a g g re g a te s  s h a l l  b e  c o mp o s e d  p re do mi na te l y  o f l i g h t we i g h t c e l l u l a r a nd  g ra n ul a r 

i no rg a ni c  ma te ri a l .  

4 .  C H E M I C AL  C O M P O S I T I O N  

4 . 1 .  L i gh tw e i gh t a ggre ga te s  s h a ll n o t c o n ta i n  e x c e s s i v e  a m o u n ts  o f de le te ri o u s  s u b s ta n c e s ,  a s  

de te rm i n e d b y  th e  fo llo wi n g lim i ts :  

4 . 1 . 1 .  O rga n i c  Im p u riti e s —T  2 1 M /T  2 1 .  L i g h t we i g h t a g g re g a te s  th a t,  up o n b e i ng  s ub j e c te d  to  te s t fo r 

o rg a ni c  i mp uri ti e s ,  p ro d uc e  a  c o l o r d arke r th a n t h e  s ta nd a rd  s h a l l  b e  re j e c te d ,  unl e s s  i t i s  

d e mo ns tra te d  t h a t th e  d i s c o l o ra ti o n i s  d ue  to  s ma l l  q ua nti ti e s  o f ma te ri a l s  no t h a r mfu l  to  th e  

c o nc re te .  

4 . 1 . 2 .  Sta i n i n g—A S T M  C 6 4 1 .  A n a g g re g a te  p ro d uc i n g  a  h e a v y s t a i n i nd e x  6 0  o r h i g h e r s ha l l  b e  re j e c te d 

wh e n th e  d e p o s i te d  s ta i n i s  fo und  o n c h e mi c a l  a na l y s i s  to  c o nta i n a n i ro n c o nte nt,  e x p re s s e d  a s  

F e 2 O 3 ,  e q ua l  to  o r g re a te r th a n  1 . 5  mg /2 0 0  g  o f s a mp l e .  
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