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

Ai r C o n t e n t  o f F re s h l y M i x e d  

C o n c re t e  b y t h e  P re s s u re  M e t h o d  

 

 

A A S H T O  D e s i g n a t i o n :  T  1 5 2 - 2 4  

T e c h n i c a l l y  R e v i s e d :  2 0 2 4   E d i t o ri a l l y  R e v i s e d :  2 0 2 4   

T e c h n i c a l  S u b c o m m i t t e e :  3 b ,  F re s h  C o n c re t e  

A S T M  D e s i g n a t i o n :  C 2 3 1 / C 2 3 1 M - 2 2  

 

A m 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  

Full document details: AASHTO T 152-24

http://www.avadocuments.com/doc/aashto-t-152-24
http://www.avadocuments.com/doc/aashto-t-152-24


T S - 3 b  T  1 5 2 - 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 

Ai r C o n t e n t  o f  F re s h l y M i xe d   

C o n c re t e  b y t h e  P re s s u re  M e t h o d  

A A S H T O  D e s i g n a t i o n :  T  1 5 2 - 2 4  

T e c h n i c a l l y  R e v i s e d :  2 0 2 4   E d i t o ri a l l y  R e v i s e d :  2 0 2 4  

T e c h n i c a l  S u b c o m m i t t e e :  3 b ,  F re s h  C o n c re t e  

A S T M  D e s i g n a t i o n :  C 2 3 1 / C 2 3 1 M - 2 2  

1 .  S C O P E  

1 . 1 .  T h i s  m e th o d c o v e rs  d e te rm i n a ti o n  o f th e  a i r c o n t e n t o f fre s h l y  m i x e d  c o nc re te  fro m  o b s e rv a ti o n  o f 

th e  c h a ng e  i n  v o l u m e  o f c o n c re te  w i th  a  c h an g e  i n p re s s u re .  

1 . 2 .  T h i s  m e th o d i s  i n te n d e d fo r u s e  w i th  c o n c re te s  a nd m o rt a rs  m a de  w i th  re l at i v e l y  de n s e  a g g re g a te s  

fo r w h i c h  t h e  ag g re g a t e  c o rre c ti o n  fa c to r c an  b e  s a ti s fa c to ri l y  de te rm i n e d b y  th e  t e c h n i qu e  

de s c ri b e d i n  S e c ti o n  7 .  I t i s  n o t a p p l i c ab l e  to  c o n c re te s  m a de  w i th  l i g h tw e i g h t ag g re g a t e s ,  a i r-

c o o l e d  b l as t - fu rn a c e  s l a g ,  o r ag g re g a t e s  o f h i g h  p o ro s i t y .  I n th e s e  c a s e s ,  T  1 9 6 M /T  1 9 6  s h o u l d b e  

u s e d.  T h i s  t e s t  m e th o d i s  a l s o  n o t  ap p l i c a b l e  to  no n p l a s t i c  c o n c re te  s u c h  a s  i s  c o m mo n l y  u s e d  i n 

th e  m an u fa c tu re  o f p i p e  and  c o n c re t e  m a s o n ry  u n i ts .  

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  no t e s  an d fo o tno te s  th at  p ro v i de  e x p l an ato ry  i n fo rm a ti o n .  

T h e s e  n o te s  an d  fo o tn o te s  ( e x c l u d i ng  th o s e  i n  t ab l e s  an d fi g u re s )  s h al l  no t b e  c o ns i d e re d a s  

re qu i re m e n ts  fo r th i s  s ta n d ard.  

1 . 4 .  T h e  v a l u e s  s tat e d  i n  i n c h - p o un d u n i ts  a re  to  b e  re g arde d  as  th e  s ta nd ard .  

1 . 5 .  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 ia te d w ith  i ts  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 i s  s ta n da rd to  e s ta b lis h  a p p ro p ri a te  s a fe ty ,  h e a lth ,  a n d 

e n vi ro n m e n ta l p ra c ti c e s  a n d de te rm in 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 .  

Warning—F re s h  h y drau l i c  c e m e n ti ti o u s  m i x ture s  a re  c au s ti c  an d  m a y  c au s e  c h e m i c a l  b u rn s  to  

s ki n a nd  ti s s u e  u p o n  p ro l o ng e d e x p o s u re .  

1 . 6 .  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 i s  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 j e 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 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 .  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 :  
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  R 1 8 ,  E s t ab l i s h i n g  an d I m p l e m e n ti n g  a Q u al i ty  M an ag e m e n t S y s te m  fo r C o n s tru c ti o n  

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

  R 6 0 M /R 6 0 ,  S a m p l i ng  F re s h l y  M i x e d C o n c re te  

  R 6 1 ,  E s ta b l i s h i n g  Re qu i re m e n ts  fo r E q u i p me n t C a l i b ra ti o ns ,  S tan dardi z a ti o n s ,  an d C h e c ks  

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

  T  1 1 9 M /T  1 1 9 ,  S l u mp  o f H y dra u l i c  C e m e n t C o n c re te  

  T  1 2 1 M /T  1 2 1 ,  D e n s i ty  ( U n i t W e i g h t) ,  Y i e l d,  a nd  A i r C o n te n t ( G rav i m e tri c )  o f C o n c re te  

  T  1 9 6 M /T  1 9 6 ,  A i r C o n te n t o f F r e s h l y  M i x e d C o n c re te  b y  th e  V o l u m e tri c  M e th o d   

2 . 2 .  A STM Sta n da rds :  

  C 6 7 0 ,  S tan da rd P ra c ti c e  fo r P re p ari n g  P re c i s i o n  and  B i a s  S ta te m e n ts  fo r T e s t M e th o d s  fo r 

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

  E 1 7 7 ,  S tan dard P rac ti c e  fo r U s e  o f th e  T e rm s  P r e c i s i o n  an d B i as  i n  A S T M  T e s t M e th o d s  

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

3 . 1 .  T h i s  te s t m e th o d c o v e rs  th e  de te rm i n a ti o n  o f th e  ai r c o n te n t o f fre s h l y  m i x e d c o n c re t e .  T h e  

te s t de te rm i n e s  t h e  a i r c o n t e n t o f fre s h l y  m i x e d  c o n c re te  e x c l u s i v e  o f an y  ai r th a t e x i s t s  i n s i d e  

v o i ds  w i th i n  ag g re g a te  p arti c l e s .  F o r th i s  re a s o n ,  i t i s  ap p l i c a b l e  to  c o n c re te  m ad e  w i th  re l a ti v e l y  

de ns e  ag g r e g ate  p arti c l e s  an d re qu i re s  d e te rm i n a ti o n o f th e  a g g re g a te  c o rre c t i o n  fa c to r.  ( S e e  

S e c ti o n s  7 . 1  a nd  1 0 . 1 . )  

3 . 2 .  T h i s  te s t m e th o d an d T  1 2 1 M /T  1 2 1  and  T  1 9 6 M /T  1 9 6  p ro v i d e  p re s s u re ,  g rav i m e tri c ,  an d 

v o l u m e tri c  p r o c e d ure s ,  re s p e c ti v e l y ,  fo r d e t e rm i n i n g  th e  a i r c o n t e n t o f fre s h l y  m i x e d  c o nc re te .  T h e  

p re s s ure  p ro c e d ure  o f th i s  te s t m e th o d g i v e s  s u b s ta n ti a l l y  th e  s a m e  a i r c o n te n t a s  th e  o th e r tw o  te s t 

m e t h o ds  fo r c o n c re te  m a de  w i th  d e n s e  a g g re g a te s .  

3 . 3 .  T h e  a i r c o n t e n t o f h a rde n e d c o n c re t e  m ay  b e  e i th e r h i g h e r o r l o w e r th an  th at de te rm i n e d b y  th i s  

te s t m e th o d.  T h i s  d e p e n ds  o n th e  m e th o ds  an d am o un t o f c o n s o l i da ti o n  e ffo rt a p p l i e d to  th e  

c o n c re te  fro m  w h i c h  th e  h arde n e d c o n c re te  s p e c i m e n  i s  take n ;  un i fo rm i ty  an d s t ab i l i ty  o f th e  a i r 

b ub b l e s  i n  th e  fre s h  and  h arde n e d c o n c re te ;  a c c u ra c y  o f th e  m i c ro s c o p i c  e x am i n ati o n,  i f u s e d ;  ti m e  

o f c o m p ari s o n ;  e nv i ro n m e n t al  e x p o s u re ;  s tag e  i n  th e  d e l i v e ry ,  p l a c e m e n t,  an d c o n s o l i d ati o n  

p ro c e s s e s  at  w h i c h  th e  a i r i s  d e te rm i n e d,  th at i s ,  b e fo re  o r a fte r th e  c o n c re te  g o e s  t h ro u g h  a  p u mp ;  

an d o th e r fa c to rs .  

4 .  A P P A RA T U S  

4 . 1 .  A i r Me te rs —T h e re  a re  av a i l ab l e  s ati s fa c to ry  ap p a ra tu s  o f tw o  b a s i c  o p e rat i o n al  de s i g n s  e m p l o y i ng  

th e  p ri n c i p l e  o f B o y l e ’ s  L aw .  F o r p u rp o s e s  o f re fe re n c e  h e re i n  th e s e  a re  de s i g n a te d M e te r T y p e  A  

an d M e t e r T y p e  B .  

4 . 1 . 1 .  Me te r Ty p e  A —A n  ai r m e te r c o n s i s ti n g  o f a m e a s u ri ng  b o w l  a nd  c o v e r as s e m b l y  ( F i g u re  1 )  

c o nfo rm i n g  to  th e  re qu i re m e n ts  o f S e c ti o n s  4 . 2  and  4 . 3 .  T h e  o p e rati o n a l  p ri n c i p l e  o f th i s  m e te r 

c o ns i s ts  o f i n tro du c i ng  w at e r to  a  p r e d e te rm i n e d h e i g h t ab o v e  a  s a m p l e  o f c o n c re te  o f kno w n  

v o l u m e  and  th e  a p p l i c ati o n  o f a  p re d e t e rm i ne d ai r p re s s u re  o v e r th e  w a te r.  T h e  de te rm i n ati o n  

c o n s i s ts  o f th e  re du c ti o n  i n  v o l u m e  o f th e  a i r i n  th e  c o n c re t e  s a m p l e  b y  o b s e rv i n g  th e  am o u n t th e  

w at e r l e v e l  i s  l o w e re d  u nd e r th e  ap p l i e d p r e s s u re ,  th e  l atte r a m o u n t b e i n g  s tan dard i z e d i n te rm s  o f 

p e rc e n t o f a i r  i n  th e  c o n c re te  s a m p l e .  

N o t e  1 —S tand ard i z a ti o n i s  a c ri ti c a l  s te p  to  e n s u re  ac c u rate  te s t re s u l ts  w h e n  u s i n g  th i s  

a p p ara tu s .  F a i l u re  to  p e rfo rm th e  s tan da rdi z ati o n  p ro c e d ure s  as  d e s c ri b e d h e re i n  w i l l  p ro du c e  

i n ac c u rat e  o r u n re l i a b l e  te s t re s u l ts .  
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4 . 1 . 2 .  Me te r Ty p e  B —A n  a i r m e te r c o n s i s ti n g  o f a m e as u ri n g  b o w l  a nd  c o v e r as s e m b l y  ( s e e  F i g u re  2 )  

c o n fo rm i n g  t o  th e  re qu i re m e n ts  o f S e c ti o n s  4 . 2  and  4 . 3 .  T h e  o p e ra ti o n a l  p ri n c i p l e  o f th i s  m e te r 

c o ns i s ts  o f e q ua l i z i n g  a  kn o w n  v o l u m e  o f a i r at a kno w n  p re s s u re  i n  a  s e a l e d a i r c h am b e r w i t h  th e  

u nkn o w n  v o l um e  o f a i r i n  th e  c o n c re te  s am p l e ,  th e  di a l  o n  th e  p re s s u re  g au g e  b e i n g  s ta nda rd i z e d 

i n  t e rm s  o f p e rc e n t  a i r fo r th e  o b s e rv e d p re s s u re  a t  w h i c h  e qu a l i z at i o n  take s  p l a c e .  W o rki n g  

p re s s u re s  o f 7 . 5  to  3 0 . 0  p s i  ( 5 0  to  2 0 5  kP a)  h a v e  b e e n  u s e d s a ti s fa c to ri l y .  

4 . 2 .  Me a s u ri n g B o w l—T h e  m e as u ri n g  b o w l  s h a l l  b e  e s s e n t i al l y  c y l i n dri c al  i n s h ap e ,  m ad e  o f 

s te e l ,  h a rd  m e tal ,  o r o th e r h ard m a t e ri a l  n o t  re a di l y  a tt a c ke d b y  t h e  c e m e n t p a s te ,  h av i ng  a 

m i n i m um  di a m e te r e qu a l  t o  0 . 7 5  to  1 . 2 5  ti m e s  th e  h e i g h t ,  an d a  c ap a c i t y  o f at  l e a s t 0 . 2 0  ft3  ( 5 . 7  L ) .  

I t s h a l l  b e  fl a n g e d o r o th e rw i s e  c o n s tru c te d t o  p ro v i de  fo r a  p re s s u re - ti g h t fi t b e tw e e n  th e  

m e a s u ri n g  b o w l  a n d c o v e r a s s e m b l y .  T h e  i n t e ri o r s u rfac e s  o f t h e  m e as u ri n g  b o w l  a n d s u rfac e s  o f 

ri m s ,  fl an g e s ,  a n d o th e r c o m p o n e n t fi tt e d  p art s  s h a l l  b e  m a c h i n e d  s m o o t h .  T h e  m e as uri n g  b o w l  

an d c o v e r as s e m b l y  s h al l  b e  s u ffi c i e n tl y  ri g i d to  l i m i t th e  e x p an s i o n  fac to r,  D ,  o f th e  ap p a rat u s  

a s s e m b l y  ( s e e  A nn e x  A 1 . 5 )  to  n o t m o re  th an  0 . 1  p e rc e n t  o f a i r c o n t e n t  o n  t h e  i n di c a to r s c a l e  w h e n  

u n de r n o rm a l  o p e ra ti ng  p re s s ure .  

 

 

N o te :   A 1  =  h 1  – h 2  w h e n  me as u ri ng  b o w l  c o nt ai ns  c o n c re t e  as  s ho w n  i n  th i s  fi g u re ;  w h e n  m e a s u ri n g  b o w l  c o n t ai n s  o nl y  ag g re g a te  an d w a te r,  h 1  – h 2  =  G  

 ( a g g re g ate  c o rre c t i o n  fa c to r) .  

 A 1  – G  =  A  ( e n tra i n e d a i r c o n te n t o f c o n c re te ) .  

 

F i g u re  1 —I l l u s t rat i o n  o f th e  P re s s u re  M e th o d fo r A i r C o n te n t:  T y p e  A  M e te r 

 

Z e ro

P re s s u r e

M a rk

Ai r P u m p

P r e s s u re  G a u g e

( I n d i c a t i n g  O p e ra t i n g

P r e s s u re P)

Wa t e r

C l a m p

h1  ( R e a d i n g  a t

P re s s u re P)

P re s s u r e  L o w e rs

L e v e l  o f C o n c re t e

a n d Wa t e r  i n Tu b e

C o n c r e t e

Z e r o

P re s s u re

h2  ( R e a d i n g  a t

Z e ro  P r e s s u re

a ft e r R e l e a s e

o f P re s s u re P)

A B C

0

0

0

0

1

2

3

4

5

6

7

0

0

A
1

 –
h

1
 –
h

2

©  2 0 2 4  b y  t h e  A m e ri c a n  A s s o c i a ti 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 t s  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 152-24

http://www.avadocuments.com/doc/aashto-t-152-24
http://www.avadocuments.com/doc/aashto-t-152-24


T S - 3 b  T  1 5 2 - 4  AAS H T O  

  

F i g u re  2 —S c h e m a ti c  D i ag ram :  T y p e  B  M e te r 

4 . 3 .  Co v e r A s s e m b ly :  

4 . 3 . 1 .  T h e  c o v e r as s e m b l y  s h al l  b e  m a de  o f s t e e l ,  h ard  m e ta l ,  o r o th e r h ard  m ate ri a l  no t re adi l y  

a ttac ke d  b y  th e  c e m e n t p as te .  I t s h al l  b e  fl a ng e d o r o th e rw i s e  c o n s t ru c te d to  p ro v i d e  fo r a  

p re s s ure - ti g h t fi t b e tw e e n m e as u ri n g  b o w l  a nd  c o v e r as s e m b l y  and  s h a l l  h av e  m ac h i n e d- s m o o th  

i n te ri o r s u rfa c e s  c o n to u re d  to  p ro v i d e  an  a i r s p a c e  ab o v e  th e  l e v e l  o f th e  to p  o f th e  m e as u ri n g  

b o w l .  T h e  c o v e r s h a l l  b e  s uffi c i e n tl y  ri g i d to  l i m i t th e  e x p an s i o n  fa c to r o f th e  a p p ara tu s  a s s e m b l y  

a s  p re s c ri b e d i n  S e c ti o n  4 . 2 .  

4 . 3 . 2 .  T h e  c o v e r as s e m b l y  s h a l l  b e  fi t te d  w i th  a m e a n s  o f d i re c t re ad i ng  o f th e  ai r c o n te n t.  T h e  c o v e r fo r 

th e  T y p e  A  m e te r s h a l l  b e  fi tte d  w i th  a  s tan dp i p e ,  w h i c h  m ay  b e  a tra n s p are n t g radu a te d  tu b e  o r 

m ay  b e  a m e tal  tu b e  o f u n i fo rm  b o re  w i th  a  g l as s  w at e r g au g e  a tta c h e d .  I n  th e  T y p e  B  m e te r ,  th e  

d i al  o f th e  p re s s u re  g aug e  s h al l  b e  s ta nd a rdi z e d  to  i nd i c ate  th e  p e rc e n t o f ai r.  G rad u a ti o n s  s h a l l  b e  

p ro v i d e d fo r a  ran g e  i n  a i r c o n te n t o f a t l e as t 8  p e rc e n t,  e a s i l y  re adab l e  t o  0 . 1  p e rc e n t,  a s  

d e te rm i n e d b y  th e  p ro p e r ai r p re s s u re  s tan da rdi z a ti o n  te s t.  

4 . 3 . 3 .  T h e  c o v e r as s e m b l y  s h a l l  b e  fi tte d w i th  ai r v a l v e s ,  a i r b l e e de r v al v e s ,  a nd  p e tc o c ks  fo r b l e e di n g  o ff 

o r th ro u g h  w h i c h  w ate r m ay  b e  i n tro du c e d as  n e c e s s ary  fo r th e  p ar ti c u l ar me te r d e s i g n .  S ui ta b l e  

m e an s  fo r c l a m p i n g  th e  c o v e r to  th e  m e as ur i ng  b o w l  s h a l l  b e  p ro v i d e d  to  m a ke  a  p re s s ure - ti g h t 

s e al  w i th o u t  e n trap p i ng  ai r at th e  j o i n t b e tw e e n  th e  fl an g e s  o f t h e  c o v e r a nd m e a s u ri n g  b o w l .  A  

s u i tab l e  h a nd  p u m p  s h al l  b e  p ro v i de d w i t h  th e  c o v e r,  e i th e r a s  a n a tta c h m e n t o r  as  a n ac c e s s o ry .  

4 . 4 .  Sta n da rdi za ti o n  Ve s s e l—A  m e a s u re  h av i ng  a n  i n te rn a l  v o l u m e  e qu al  to  a p e rc e n t o f th e  v o l u m e  o f 

th e  m e a s u ri ng  b o w l  c o rre s p o n d i n g  to  th e  ap p ro x i m a te  p e rc e n t o f ai r i n  th e  c o n c re te  to  b e  te s te d ;  

o r,  i f s m a l l e r,  i t s h al l  b e  p o s s i b l e  t o  c h e c k s ta n d ard i z a ti o n  o f th e  m e te r i nd i c ato r a t th e  ap p ro x i m a te  

p e rc e n t o f a i r  i n  th e  c o n c re te  to  b e  te s te d b y  re p e ate d  fi l l i n g  o f th e  m e a s u re .  W h e n th e  d e s i g n o f 

th e  m e te r re qu i re s  p l ac i n g  th e  s ta n dardi z a ti o n  v e s s e l  w i th i n  th e  m e as u ri ng  b o w l  to  c h e c k 

s tan d ard i z a ti o n,  th e  m e a s u re  s h a l l  b e  c y l i n dri c al  i n  s h a p e  a nd  o f a n i n s i d e  d e p th  1 /2  i n .  ( 1 3  mm )  

l e s s  th a n th a t o f th e  m e as u r i n g  b o w l .  

©  2 0 2 4  b y  t h e  A m e ri c a n  A s s o c i a ti 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 t s  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 152-24

http://www.avadocuments.com/doc/aashto-t-152-24
http://www.avadocuments.com/doc/aashto-t-152-24


T S - 3 b  T  1 5 2 - 5  AAS H T O  

N o t e  2 —A  s a ti s fa c to ry  s tan dardi z a ti o n  v e s s e l  t o  p l a c e  w i t h i n  t h e  m e as u ri n g  b o w l  m a y  b e  

m a c h i n e d  fo r N o .  1 6  g aug e  b ra s s  tu b i n g ,  o f a  di a me te r t o  p ro v i de  th e  v o l u m e  de s i re d,  to  w h i c h  a  

b ra s s  d i s k 1 /2  i n .  th i c k i s  s o l de re d to  fo rm  a n  e n d.  W h e n d e s i g n o f th e  m e te r re qu i re s  w i th draw i n g  

o f w at e r fro m th e  w a te r- fi l l e d  m e a s u ri n g  b o w l  a nd c o v e r as s e m b l y  to  c h e c k s ta nd a rdi z at i o n ,  th e  

m e a s u re  m ay  b e  an  i n t e g ra l  p art o f th e  c o v e r as s e m b l y  o r ma y  b e  a  s e p ara te  c y l i nd ri c a l  me a s u re  

s i m i l a r to  th e  a b o v e  d e s c ri b e d c y l i n d e r.  

4 . 5 .  T h e  d e s i g n s  o f v a ri o u s  a v a i l ab l e  ty p e s  o f a i r m e te rs  are  s u c h  th a t th e y  di ffe r i n  o p e ra ti n g  

te c h n i qu e s  a nd,  t h e re fo re ,  a l l  o f th e  i te m s  de s c ri b e d i n  S e c ti o n s  4 . 6  th ro u g h  4 . 1 6  m ay  n o t b e  

re qu i re d .  T h e  i te m s  re qu i re d s h a l l  b e  th o s e  ne c e s s a ry  fo r u s e  w i th  th e  p a rti c u l a r de s i g n  o f 

ap p ara tu s  u s e d to  s at i s fa c to ri l y  de te rm i n e  a i r c o n t e n t  i n  a c c o rdan c e  w i t h  th e  p ro c e d u re s  

p re s c ri b e d  h e re i n .  

4 . 6 .  Co i l Sp ri n g o r O th e r D e vi c e — F o r h o l d i n g  s t an dardi z ati o n  c y l i n de r i n  p l ac e .  

4 . 7 .  Sp ra y Tu b e —A  b ra s s  tub e  o f a p p ro p ri a te  di a m e te r,  w h i c h  m a y  b e  an  i n te g ra l  p a rt o f th e  c o v e r 

a s s e m b l y  o r wh i c h  m a y  b e  p ro v i d e d s e p a ra te l y .  I t s h al l  b e  s o  c o n s tru c te d t h a t w h e n  w a te r i s  a dd e d  

to  th e  c o n tai ne r,  i t  i s  s p ray e d  to  th e  w al l s  o f t h e  c o v e r i n  s u c h  a m an n e r as  t o  fl o w  do w n  th e  s i de  

c a u s i n g  a m i n i m u m  o f di s tu rb a n c e  to  th e  c o n c re te .  

4 . 8 .  Tro w e l—A  s t an dard b ri c k m as o n ’ s  tro w e l .  

4 . 9 .  Ta m p in g R o d—A  ro un d,  s tra i g h t s te e l  ro d ,  w i th  a  5∕8  i n .  ±  1∕1 6 - i n .  ( 1 6  m m ±  2 - m m)  d i a me te r.  T h e  

l e n g th  o f th e  tam p i n g  ro d s h a l l  b e  at l e a s t 4  i n .  ( 1 0 0  m m )  g re at e r th a n  th e  de p th  o f th e  m e as u r e  i n  

w h i c h  ro ddi ng  i s  b e i n g  p e rfo rm e d  b u t no t g re at e r th an  2 4  i n .  ( 6 0 0  m m )  i n  o v e ra l l  l e n g t h  ( s e e  

N o te  3 ) .  T h e  l e n g th  to l e ran c e  fo r th e  tam p i ng  ro d s h al l  b e  ± 1∕8  i n .  ( ± 4  m m ) .  T h e  ro d s h al l  h av e  th e  

ta m p i n g  e nd o r b o th  e n ds  ro un d e d to  a  h e m i s p h e ri c a l  ti p  o f th e  s am e  d i a me te r a s  t h e  ro d.  

N o t e  3 —A  ro d l e n g th  o f 1 6  i n .  ( 4 0 0  m m )  to  2 4  i n.  ( 6 0 0  m m )  m e e ts  th e  re q u i re m e n ts  o f th e  

fo l l o w i n g  A A S H T O  T e s t  M e th o ds :  R 1 0 0 M /R 1 0 0 ,  T  1 1 9 M /T  1 1 9 ,  T  1 2 1 M /T  1 2 1 ,  T  1 5 2 ,  an d 

T  1 9 6 M /T  1 9 6 .  

4 . 1 0 .  Ma lle t—A  m a l l e t ( w i th  a ru b b e r o r raw h i de  h e a d )  w e i g h i n g  ap p ro x i m a te l y  1 . 2 5  ±  0 . 5 0  l b   

( 0 . 6 0  ±  0 . 2 5  kg )  fo r u s e  w i th  m e a s u re s  o f 0 . 5  ft3  ( 1 4  L )  o r s m al l e r a n d a  m a l l e t w e i g h i n g  

a p p ro x i m a te l y  2 . 2 5  ±  0 . 5 0  l b  ( 1 . 0  ±  0 . 2 5  kg )  fo r u s e  w i th  me a s u re s  l arg e r th a n 0 . 5  ft3  ( 1 4  L ) .  

4 . 1 1 .  Stri ke - O ff B a r—A  fl a t s tra i g h t b ar o f s t e e l  o r o th e r s u i ta b l e  m e ta l  a t  l e a s t 1 /8  i n .  ( 3  m m )  th i c k an d 
3 /4  i n .  ( 2 0  m m )  w i d e  b y  1 2  i n.  ( 3 0 0  m m )  l o n g .  

4 . 1 2 .  Stri ke - O ff Pla te —A  fl at  re c tan g u l a r m e ta l  p l a te  a t l e as t  1 /4  i n .  ( 6  m m )  th i c k o r a  g l a s s  o r a c ry l i c  

p l a te  a t l e a s t 1 /2  i n .  ( 1 2  m m )  th i c k w i th  a  l e n g t h  an d w i d th  at  l e as t 2  i n.  ( 5 0  m m )  g re a te r th an  th e  

d i am e te r o f th e  m e as u re  w i t h  w h i c h  i t  i s  t o  b e  u s e d .  T h e  e dg e s  o f t h e  p l a te  s h a l l  b e  s t ra i g h t a n d 

s m o o th  w i th i n  a to l e ra n c e  o f 1 /1 6  i n .  ( 1 . 5  m m) .  

4 . 1 3 .  Fu n n e l—W i th  th e  s p o u t fi t ti ng  i n to  a s p ra y  tu b e .  

4 . 1 4 .  Me a s u re  fo r Wa te r—H a v i n g  th e  n e c e s s ary  c a p a c i ty  to  fi l l  t h e  i nd i c at o r w i t h  w at e r fro m  th e  t o p  o f 

th e  c o n c re t e  to  t h e  z e ro  m a rk.  

4 . 1 5 .  In te rn a l Vi b ra to r—T h e  v i b ra to r fre qu e n c y  s h a l l  b e  a t l e a s t 9 0 0 0  v i b ra ti o ns  p e r m i n u te  ( 1 5 0  H z )  

w h i l e  th e  v i b rato r i s  o p e ra ti ng  i n  th e  c o n c re te .  T h e  o u ts i de  di a m e t e r o f a ro u nd  v i b r a to r s h a l l  b e  a t 

l e a s t  1 9  m m  [ 0 . 7 5  i n . ]  a nd no t  g re a t e r t h a n 3 8  m m  [ 1 . 5 0  i n . ] .  O t h e r s h ap e d v i b ra to rs  s h a l l  h av e  a  

p e ri m e te r e q u i v a l e n t to  th e  c i rc um fe re n c e  o f a n  ap p ro p ri a te  ro und  v i b ra to r.  T h e  c o mb i n e d  l e ng th  

o f t h e  v i b rat o r s h a ft and v i b rati ng  e l e m e n t s h a l l  e x c e e d t h e  de p th  o f t h e  s e c t i o n  b e i n g  v i b ra t e d b y  

a t l e a s t 7 5  m m  ( 3  i n . ) .  T h e  v i b ra to r fre qu e n c y  s h a l l  b e  c h e c ke d  p e ri o di c a l l y .  
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