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T S - 5 c  R  1 8 - 1  AAS H T O  

S t a n d a rd  P ra c t i c e  fo r 

E s t a b l i s h i n g  a n d  I m p l e m e n t i n g  a  Q u a l i t y 

M a n a g e m e n t  S ys t e m  fo r C o n s t r u c t i o n  

M a t e ri a l s  Te s t i n g  L a b o ra t o ri e s  

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

T e c h n i c a l l y  R e v i s e d :  2 0 2 3  

T e c h n i c a l  S u b c o m m i t t e e :  5 c ,  Q u a l i t y  A s s u ra n c e  a n d  E n v i ro n m e n t a l  

1 .  S C O P E  

1 . 1 .  T h i s  do c u me n t c o n ta i n s  c ri t e ri a  a n d g u i d e l i n e s  fo r e s tab l i s h i n g  an d i mp l e m e n ti n g  a  qu al i ty  

m an ag e me n t s y s te m ( Q M S )  fo r u s e  b y  a c o ns tru c ti o n  ma te ri al s  te s ti n g  ( C M T )  l a b o ra to ry .  

1 . 2 .  T h e  c ri t e ri a  i n  th i s  do c u me n t o n l y  ap p l y  to  th e  fo l l o w i ng  te s t i n g  are a s :  s o i l ,  a g g re g a te ,  as p h a l t 

b i n de r,  c u tb a c k a s p h a l t,  e mu l s i fi e d  a s p h al t,  a s p h a l t m i x t u re s ,  h y d rau l i c  c e me n t,  p o rtl an d c e me n t 

c o n c re te ,  u n i t ma s o n ry ,  me t a l s ,  p l as ti c  p i p e ,  a nd  s p ray e d  fi re - re s i s ti v e  ma te ri al .  

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  1 5 2 M /M  1 5 2 ,  F l o w  T ab l e  fo r U s e  i n  T e s ts  o f H y d rau l i c  C e me n t 

  R 2 8 ,  A c c e l e rate d  A g i n g  o f A s p h al t B i n d e r U s i n g  a P re s s uri z e d A g i ng  V e s s e l  ( P A V )  

  R 3 9 M /R 3 9 ,  S ta n d ar d P rac ti c e  fo r M aki ng  an d C uri ng  C o nc re t e  T e s t S p e c i me n s  i n  th e  

L ab o r ato ry 

  R 5 9 ,  Re c o v e ry  o f A s p h al t B i n de r fro m S o l uti o n  b y  A b s o n  M e th o d 

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

  R 6 8 ,  P re p a rati o n o f A s p h a l t M i x tu re s  b y  M e a n s  o f th e  M ars h al l  A p p ara tu s  

  R 1 0 0 M /R 1 0 0 ,  M a ki n g  an d C u ri ng  C o n c re te  T e s t S p e c i me n s  i n  th 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 a te  

  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 d ri c a l  C o n c re t e  S p e c i me n s  

  T  4 8 ,  F l a s h  F i re  P o i n ts  o f A s p h al t B i n d e r  b y  C l e v e l an d O p e n  C u p  

  T  4 9 ,  P e n e tra ti o n  o f B i tu mi n o u s  M a te r i al s  

  T  5 0 ,  F l o at T e s t fo r B i tu mi n o u s  M a te ri a l s  

  T  5 1 ,  D u c t i l i ty  o f A s p h a l t M ate ri al s  

  T  5 3 ,  S o fte n i n g  P o i n t o f B i tu me n  ( Ri ng - an d- B a l l  A p p ara tu s )  

  T  5 9 ,  E mu l s i fi e d A s p h a l ts  

  T  7 9 ,  F l a s h  P o i n t w i th  T ag  O p e n - C u p  A p p ar atu s  fo r U s e  w i th  M at e ri a l  H av i n g  a F l as h  P o i n t 

L e s s  T h a n 9 3 º C  ( 2 0 0 º F )  

  T  8 4 ,  S p e c i fi c  G rav i ty  an d A b s o rp ti o n  o f F i n e  A g g re g a te  

  T  8 8 ,  P a rti c l e  S i z e  A n al y s i s  o f S o i l s  
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T S - 5 c  R  1 8 - 2  AAS H T O  

  T  8 9 ,  D e te rmi n i n g  th e  L i q u i d  L i mi t o f S o i l s  

  T  9 6 ,  Re s i s ta nc e  to  D e g r ad ati o n o f S ma l l - S i z e  C o a rs e  A g g re g a te  b y  A b r as i o n  a nd  I mp ac t i n  

th e  L o s  A ng e l e s  M a c h i n e  

  T  9 8 M /T  9 8 ,  F i n e n e s s  o f P o rtl an d C e me n t b y  th e  T u rb i d i me te r 

  T  9 9 ,  M o i s tu re –D e n s i ty  Re l ati o n s  o f S o i l s  U s i n g  a  2 . 5 - kg  ( 5 . 5 - l b )  Ra mme r an d a 3 0 5 - mm 

( 1 2 - i n . )  D ro p  

  T  1 0 0 ,  S p e c i fi c  G ra v i ty  o f S o i l s  

  T  1 0 4 ,  S o un dn e s s  o f A g g re g ate  b y  U s e  o f S o d i u m S u l fa te  o r M ag n e s i u m S u l fa te  

  T  1 0 6 M /T  1 0 6 ,  C o mp re s s i v e  S tre n g t h  o f H y d rau l i c  C e me n t  M o rtar ( U s i n g  5 0 - m m o r 2 - i n .  

C u b e  S p e c i me n s )  

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

  T  1 2 9 ,  A mo u n t o f W a te r Re q ui re d  fo r N o rma l  C o n s i s t e n c y  o f H y drau l i c  C e me n t P a s te  

  T  1 3 1 ,  T i me  o f S e tti n g  o f H y drau l i c  C e me n t b y  V i c at N e e dl e  

  T  1 3 4 ,  M o i s tu re –D e n s i ty  Re l a ti o n s  o f S o i l –C e me n t M i x tu re s  

  T  1 3 5 ,  W e tt i n g - an d- D ry i n g  T e s t o f C o mp ac te d S o i l –C e me n t M i x t u re s  

  T  1 3 6 ,  F re e z i ng - and - T h aw i ng  T e s ts  o f C o m p a c t e d  S o i l –C e m e n t M i x tu re s  

  T  1 3 7 ,  A i r C o nte n t o f H y d rau l i c  C e me n t M o rta r 

  T  1 5 2 ,  A i r C o n te n t o f F re s h l y  M i x e d  C o n c re te  b y  th e  P re s s ur e  M e th o d 

  T  1 5 3 ,  F i n e n e s s  o f H y d rau l i c  C e me n t b y  A i r P e rme a b i l i ty  A p p ara tu s  

  T  1 5 4 ,  T i me  o f S e tti n g  o f H y dra u l i c  C e me n t P a s te  b y  G i l l m o re  N e e d l e s  

  T  1 6 2 ,  M e c h an i c a l  M i x i n g  o f H y dra u l i c  C e m e n t P as te s  an d M o rta rs  o f P l a s ti c  C o n s i s te n c y  

  T  1 6 7 ,  C o mp re s s i v e  S tre ng th  o f H o t  M i x  A s p h al t 

  T  1 7 6 ,  P l as ti c  F i n e s  i n  G rad e d  A g g re g at e s  an d S o i l s  b y  U s e  o f t h e  S an d E q u i v al e n t T e s t 

  T  1 7 9 ,  E ffe c t o f H e at an d A i r o n  A s p h al t M a te ri a l s  ( T h i n - F i l m O v e n T e s t)  

  T  1 8 0 ,  M o i s tu re –D e n s i ty  Re l at i o n s  o f S o i l s  U s i n g  a 4 . 5 4 - kg  ( 1 0 - l b )  Ra m me r a nd  a 4 5 7 - mm  

( 1 8 - i n . )  D ro p  

  T  1 8 6 ,  E arl y  S ti ffe n i n g  o f H yd rau l i c  C e me n t  ( P a s te  M e th o d)  

  T  1 9 0 ,  Re s i s tan c e  R- V a l u e  an d E x p an s i o n  P re s s u re  o f C o mp ac te d S o i l s  

  T  1 9 2 ,  F i n e n e s s  o f H y d rau l i c  C e me n t b y  th e  4 5 - μ m ( N o .  3 2 5 )  S i e v e  

  T  1 9 3 ,  T h e  C al i fo rn i a  B e a ri ng  Rati o  

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

  T  2 0 1 ,  Ki n e ma ti c  V i s c o s i ty  o f A s p h a l ts  ( B i tu me n s )  

  T  2 0 2 ,  V i s c o s i ty  o f A s p h a l ts  b y  V a c u u m C ap i l l a ry  V i s c o me te r 

  T  2 0 9 ,  T h e o re ti c a l  M a x i mu m S p e c i fi c  G rav i ty  (Gmm)  a n d D e n s i ty  o f H o t M i x  A s p h a l t ( H M A )  

  T  2 2 8 ,  S p e c i fi c  G ra v i ty  o f S e mi - S o l i d  A s p h al t  M a te ri al s  

  T  2 3 1 ,  C ap p i ng  C y l i n dr i c a l  C o n c re te  S p e c i m e n s  

  T  2 4 0 ,  E ffe c t o f H e a t a nd  A i r o n a M o v i n g  F i l m o f A s p h al t  B i n d e r ( Ro l l i n g  T h i n - F i l m O v e n  

T e s t)  

  T  2 4 5 ,  Re s i s tan c e  to  P l a s ti c  F l o w  o f A s p h al t M i x tu re s  U s i ng  M a rs h a l l  A p p a ra tu s  

  T  2 4 6 ,  Re s i s tan c e  t o  D e fo rm ati o n  an d C o h e s i o n o f H o t M i x  A s p h a l t ( H M A )  b y  M e an s  o f 

H v e e m A p p aratu s  

  T  2 4 7 ,  P re p a rati o n  o f T e s t S p e c i me n s  o f H o t M i x  A s p h a l t ( H M A )  b y  M e a n s  o f C a l i fo rn i a 

Kn e adi n g  C o mp a c to r 

  T  3 0 0 ,  F o rc e  D u c t i l i ty  T e s t o f A s p h a l t M a te ri al s  

  T  3 0 1 ,  E l as ti c  Re c o v e ry  T e s t o f A s p h al t  M a te ri al s  b y M e ans  o f a  D u c ti l o me te r 
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  T  3 0 4 ,  U n c o mp a c te d  V o i d C o n t e n t o f F i n e  A g g re g a te  

  T  3 0 8 ,  D e te rmi n i ng  th e  A s p h al t B i n d e r C o n te n t o f A s p h al t M i x tu re s  b y  th e  I g n i ti o n  M e th o d 

  T  3 1 2 ,  P re p ari n g  an d D e te rmi n i n g  th e  D e n s i ty  o f A s p h a l t M i x tu re  S p e c i me n s  b y  M e an s  o f th e  

S up e rp av e  G y rato ry  C o mp a c t o r 

  T  3 1 3 ,  D e te rmi n i ng  th e  F l e x u ral  C re e p  S ti ffne s s  o f A s p h a l t B i n d e r U s i ng  th e  B e n di n g  B e a m 

Rh e o me te r ( B B R)  

  T  3 1 5 ,  D e te rmi n i ng  th e  Rh e o l o g i c al  P ro p e rti e s  o f A s p h a l t B i n d e r U s i n g  a D y n ami c  S h e ar  

Rh e o me te r  ( D S R)  

  T  3 1 6 ,  V i s c o s i ty  D e te rmi n a ti o n  o f A s p h al t B i n d e r U s i n g  Ro ta ti o n a l  V i s c o me te r 

2 . 2 .  A STM Sta n da rds :  

  A 3 7 0 ,  S ta nd ard  T e s t M e th o ds  an d D e fi n i t i o n s  fo r M e c h a n i c a l  T e s ti n g  o f S te e l  P ro du c ts  

  C 2 9 /C 2 9 M ,  S ta n d ard  T e s t M e th o d fo r B u l k D e n s i ty  ( “ U n i t W e i g h t” )  an d V o i ds  i n  A g g re g a te  

  C 3 1 /C 3 1 M ,  S ta n d ard  P ra c ti c e  fo r M aki n g  an d C u ri ng  C o n c r e te  T e s t S p e c i me n s  i n  th e  F i e l d  

  C 3 9 /C 3 9 M ,  S ta n d ard  T e s t M e th o d fo r 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  

  C 6 7 /C 6 7 M ,  S tan d ard T e s t M e th o d s  fo r  S a mp l i n g  a nd  T e s ti n g  B ri c k an d S t ru c tura l  C l a y  T i l e  

  C 8 8 /C 8 8 M ,  S tan d ard T e s t M e th o d  fo r S o u n dn e s s  o f A g g re g ate s  b y  U s e  o f S o d i u m S u l fate  o r 

M ag n e s i u m S u l fa te  

  C 1 0 9 /C 1 0 9 M ,  S ta n dard T e s t M e th o d  fo r  C o mp re s s i v e  S tr e n g th  o f H ydraul i c  C e me n t M o rta rs  

( U s i n g  2 - i n.  o r [ 5 0 - m m]  C u b e  S p e c i me n s )  

  C 1 1 5 /C 1 1 5 M ,  S ta n dard T e s t M e th o d  fo r  F i ne n e s s  o f P o rtl an d C e me n t b y  th e  T u rb i d i me te r 

( w i th d raw n  2 0 1 8 ;  no  re p l a c e m e n t)  

  C 1 2 8 ,  S tan da rd T e s t M e th o d  fo r Re l ati v e  D e n s i ty  ( S p e c i fi c  G ra v i ty )  an d A b s o rp ti o n  o f F i n e  

A g g re g a te  

  C 1 3 1 /C 1 3 1 M ,  S ta n dard  T e s t M e th o d  fo r Re s i s ta n c e  to  D e g ra da ti o n  o f S ma l l - S i z e  C o a rs e  

A g g re g a te  b y  A b ra s i o n  an d I mp a c t i n  th e  L o s  A ng e l e s  M ac h i n e  

  C 1 3 8 /C 1 3 8 M ,  S ta n dard  T e s t M e th o d  fo r D e n s i ty  ( U n i t W e i g h t) ,  Y i e l d ,  and  A i r C o n te n t 

( G ra v i me tri c )  o f C o n c re te  

  C 1 4 3 /C 1 4 3 M ,  S ta n d ard  T e s t M e th o d fo r S l ump  o f H y d rau l i c - C e me n t C o nc re te  

  C 1 7 3 /C 1 7 3 M ,  S ta n d ard  T e s t M e th o d fo r A i r C o n te n t o f F re s h l y  M i x e d C o n c r e te  b y  th e  

V o l u me tri c  M e th o d 

  C 1 8 5 ,  S ta nd ard  T e s t M e th o d fo r A i r C o n te nt  o f H y drau l i c  C e me n t M o rta r 

  C 1 8 7 ,  S ta nd ard  T e s t M e th o d fo r A mo u n t o f W a te r Re q u i re d fo r N o rma l  C o n s i s te n c y  o f 

H y d ra u l i c  C e m e n t P as te  

  C 1 9 1 ,  S ta nd ard  T e s t M e th o ds  fo r T i me  o f S e tti n g  o f H y drau l i c  C e me n t b y  V i c a t N e e dl e  

  C 1 9 2 /C 1 9 2 M ,  S tan dard P ra c ti c e  fo r M aki ng  a n 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 ra to ry 

  C 2 0 4 ,  S ta nd ard  T e s t M e th o ds  fo r F i n e n e s s  o f H y drau l i c  C e me n t b y  A i r- P e rme a b i l i t y  

A p p aratu s  

  C 2 3 0 /C 2 3 0 M ,  S ta n dard S p e c i fi c a ti o n  fo r F l o w  T ab l e  fo r  U s e  i n  T e s ts  o f H y d rau l i c  C e me n t 

  C 2 3 1 /C 2 3 1 M ,  S ta n dard T e s t M e th o d  fo r  A i r C o n te n t o f F re s h l y  M i x e d C o n c re te  b y  th e  

P re s s u re  M e th o d 

  C 2 6 6 ,  S ta nd ard  T e s t M e th o d fo r T i me  o f S e tt i n g  o f H yd raul i c - C e me n t P a s te  b y  G i l l mo re  

N e e dl e s  

  C 3 0 5 ,  S tan da rd  P ra c ti c e  fo r M e c h a n i c a l  M i x i n g  o f H yd rau l i c  C e me n t P as te s  a nd  M o rtars  o f 

P l a s ti c  C o n s i s te n c y  

  C 4 3 0 ,  S tan da rd T e s t M e th o d  fo r F i n e n e s s  o f H y drau l i c  C e me n t b y  th e  4 5 - μ m ( N o .  3 2 5 )  S i e v e  
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  C 4 5 1 ,  S ta nd a rd  T e s t M e th o d  fo r E arl y  S t i ffe n i ng  o f H ydraul i c  C e me n t ( P as te  M e th o d)  

  C 4 7 0 /C 4 7 0 M ,  S ta n d ard  S p e c i fi c ati o n  fo r M o l d s  fo r F o rmi n g  C o n c r e te  T e s t C y l i n d e rs  

V e rt i c a l l y  

  C 6 1 7 /C 6 1 7 M ,  S tan d ard  P ra c ti c e  fo r  C ap p i n g  C y l i n dri c a l  C o n c re te  S p e c i me n s  

  C 7 7 8 ,  S ta nd ard  S p e c i fi c a ti o n  fo r  S ta nd ard  S a n d 

  C 1 0 7 2 ,  S tan dard T e s t M e th o d s  fo r M e a s u re me n t o f M as o n ry  F l e x u ral  B o n d S tr e ng th  

  C 1 2 5 2 ,  S tan dard T e s t M e th o d s  fo r U n c o mp a c te d V o i d C o n te n t o f F i n e  A g g re g ate  ( a s  

I nfl u e n c e d b y  P a rti c l e  S h ap e ,  S u rfac e  T e x tur e ,  an d G radi n g )  

  C 1 5 0 6 ,  S tan dard T e s t M e th o d  fo r W ate r Re te n ti o n  o f H y dra u l i c  C e me n t- B a s e d  M o rta rs  an d 

P l a s te r s  

  D 5 /D 5 M ,  S tan da rd T e s t M e th o d fo r P e n e tra ti o n  o f B i tu mi n o u s  M at e ri a l s  

  D 3 6 /D 3 6 M ,  S tan d ard T e s t M e th o d  fo r S o fte n i ng  P o i n t o f B i tu me n  ( Ri n g - an d- B al l  A p p ara tu s )  

  D 7 0 ,  S ta nd ar d T e s t M e th o d fo r D e n s i ty  o f S e mi - S o l i d  A s p h al t  B i n de r ( P yc n o me te r M e th o d)  

  D 9 2 ,  S ta n dard T e s t M e th o d  fo r F l as h  a nd  F i re  P o i n ts  b y  C l e v e l an d O p e n  C u p  T e s te r 

  D 1 1 3 ,  S ta nd ard  T e s t M e th o d fo r D u c ti l i ty  o f A s p h al t  M a te ri al s  

  D 1 3 9 ,  S ta nd ard  T e s t M e th o d fo r F l o a t T e s t fo r B i tu m i n o us  M ate ri a l s  

  D 2 4 4 ,  S ta nd ard  T e s t M e th o ds  a nd  P ra c ti c e s  fo r E mu l s i fi e d  A s p h a l ts  

  D 4 2 2 ,  S ta nd ard  T e s t M e th o d fo r P arti c l e - S i z e  A n al y s i s  o f S o i l s  ( w i th draw n  2 0 1 6 ;  no  

re p l a c e me n t)  

  D 5 5 8 /D 5 5 8 M ,  S ta n dard  T e s t M e th o d s  fo r M o i s tu re - D e n s i ty  ( U n i t W e i g h t)  Re l a ti o n s  o f S o i l -

C e me n t M i x tu re s  

  D 5 5 9 /D 5 9 9 M ,  S ta n dard  T e s t M e th o d s  fo r W e tti n g  an d D ry i n g  C o mp a c te d  S o i l - C e me n t 

M i x tu re s  

  D 5 6 0 /D 5 6 0 M ,  S ta n dard  T e s t M e th o d s  fo r F re e z i n g  an d T h aw i ng  C o mp a c t e d  S o i l - C e me n t 

M i x tu re s  

  D 6 9 8 ,  S tan da rd T e s t M e th o ds  fo r  L ab o ra to ry  C o mp ac ti o n  C h a rac te ri s ti c s  o f S o i l  U s i n g  

S ta n d ard  E ffo rt ( 1 2 4 0 0  ft- l b f/ft3  ( 6 0 0  kN - m/m 3 ) )  

  D 8 5 4 ,  S ta nd ard  T e s t M e th o ds  fo r S p e c i fi c  G rav i ty  o f S o i l  S o l i ds  b y  W a te r P y c n o me te r 

  D 1 0 7 4 ,  S tan dard T e s t M e t h o d  fo r  C o mp re s s i v e  S tr e ng th  o f A s p h a l t M i x tu re s  

  D 1 5 5 7 ,  S t an dard T e s t M e th o d s  fo r L ab o ra to ry  C o mp a c t i o n  C h ara c t e ri s ti c s  o f S o i l  U s i ng  

M o di fi e d E ffo rt ( 5 6 , 0 0 0  ft- l b f/ft3  ( 2 , 7 0 0  kN - m/m 3 ) )  

  D 1 5 6 0 ,  S tan d ard T e s t M e th o d s  fo r Re s i s tan c e  to  D e fo rma ti o n  an d C o h e s i o n  o f A s p h a l t 

M i x tu re s  b y  M e a n s  o f H v e e m A p p aratu s  

  D 1 5 6 1 /D 1 5 6 1 M ,  S t an da rd P rac ti c e  fo r P re p ara ti o n o f B i tu mi n o u s  M i x tu re  T e s t S p e c i me n s  b y  

M e an s  o f C al i fo rn i a Kn e adi ng  C o mp a c to r 

  D 1 7 5 4 /D 1 7 5 4 M ,  S ta nd a rd  T e s t M e th o d  fo r E ffe c ts  o f H e a t a nd  A i r o n  A s p h al t i c  M at e ri al s  

( T h i n - F i l m O v e n  T e s t)  

  D 1 8 5 6 ,  S tan d ard T e s t M e th o d  fo r Re c o v e ry  o f A s p h al t fro m S o l u ti o n  b y  A b s o n  M e t h o d  

  D 1 8 8 3 ,  S tan d ard T e s t M e th o d  fo r C a l i fo rn i a  B e ari n g  Rati o  ( C B R)  o f L ab o rato ry - C o mp ac te d  

S o i l s  

  D 2 0 4 1 /D 2 0 4 1 M ,  S ta nd ard  T e s t M e th o d fo r T h e o re t i c a l  M a x i mu m S p e c i fi c  G rav i ty  an d 

D e n s i ty  o f A s p h a l t M i x t u re s  

  D 2 1 7 0 /D 2 1 7 0 M ,  S ta nd ard  T e s t M e th o d fo r Ki n e mati c  V i s c o s i ty  o f A s p h a l ts  

  D 2 1 7 1 /D 2 1 7 1 M ,  S ta nd ard  T e s t M e th o d fo r V i s c o s i ty  o f A s p h a l ts  b y  V a c u u m C ap i l l a ry  

V i s c o me te r 

  D 2 4 1 9 ,  S tan d ard T e s t M e th o d  fo r S and  E qu i v a l e nt V al u e  o f S o i l s  an d F i ne  A g g re g a te  

  D 2 8 4 4 /D 2 8 4 4 M ,  S ta nd ard  T e s t M e th o d fo r Re s i s ta n c e  R- V a l u e  and  E x p an s i o n  P re s s u re  o f 

C o mp ac te d S o i l s  
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  D 2 8 7 2 ,  S tan dard T e s t M e th o d  fo r  E ffe c t o f H e at an d A i r o n  a M o v i ng  F i l m o f A s p h al t 

( Ro l l i n g  T h i n- F i l m O v e n  T e s t )  

  D 3 1 4 3 /D 3 1 4 3 M ,  S ta n da rd T e s t M e th o d  fo r F l as h  P o i n t  o f C u tb ac k A s p h al t w i th  T ag  O p e n -

C u p  A p p ara tus  

  D 4 3 1 8 ,  S tan dard T e s t M e th o d s  fo r L i qu i d L i mi t,  P l a s ti c  L i m i t,  an d P l a s ti c i ty  I n de x  o f S o i l s  

  D 4 4 0 2 /D 4 4 0 2 M ,  S ta n da rd T e s t M e th o d  fo r V i s c o s i t y  D e te rmi n a ti o n  o f A s p h a l t a t E l e v ate d 

T e mp e ra tu re s  U s i ng  a Ro ta ti o n a l  V i s c o me t e r 

  D 6 0 8 4 /D 6 0 8 4 M ,  S ta n da rd T e s t M e th o d  fo r E l as ti c  Re c o v e ry  o f B i tu mi n o u s  M a te ri a l s  b y  

D u c ti l o me te r 

  D 6 3 0 7 ,  S tan d ard T e s t M e th o d fo r A s p h a l t C o n te n t o f A s p h al t M i x tu re  b y  I g n i ti o n M e th o d 

  D 6 5 2 1 ,  S tan d ard P rac ti c e  fo r A c c e l e ra te d A g i ng  o f A s p h a l t B i n d e r U s i ng  a  P re s s u ri z e d  A g i n g  

V e s s e l  ( P A V )  

  D 6 6 4 8 ,  S tan d ard T e s t M e th o d fo r D e te r mi n i n g  th e  F l e x ural  C re e p  S ti ffn e s s  o f A s p h a l t B i n de r 

U s i n g  th e  B e nd i ng  B e am Rh e o me te r ( B B R)  

  D 6 9 2 5 ,  S tan d ard T e s t M e th o d fo r P re p a ra ti o n  a nd  D e te rmi n a ti o n  o f th e  Re l a ti v e  D e ns i ty  o f 

A s p h a l t M i x  S p e c i me n s  b y  M e a n s  o f th e  S u p e rp av e  G y rato ry  C o mp a c to r 

  D 6 9 2 6 ,  S tan d ard P rac ti c e  fo r P re p a ra ti o n  o f A s p h a l t M i x t ure  S p e c i me n s  U s i n g  M ar s h al l  

A p p ara tu s  

  D 6 9 2 7 ,  S tan dard T e s t M e th o d  fo r M ar s h al l  S ta b i l i ty  a n d F l o w  o f A s p h al t M i x tu r e s  

  D 7 0 0 0 ,  S tan dard T e s t M e th o d  fo r S w e e p  T e s t o f E mu l s i fi e d  A s p h al t  S u rfac e  T re a tme n t 

S a mp l e s  

  D 7 1 1 5 ,  S tan dard T e s t M e th o d  fo r M e as u re me n t o f S u p e rp a v e  G yra to r y  C o mp a c to r ( S G C )  

I n t e rn al  A n g l e  o f G y ra ti o n  U s i n g  S i mu l at e d  L o ad i ng  

  D 7 1 7 5 ,  S tan dard T e s t M e th o d  fo r  D e te rmi n i n g  th e  Rh e o l o g i c a l  P ro p e rti e s  o f A s p h a l t B i n de r 

U s i ng  a D yn ami c  S h e a r Rh e o me te r  

  E 1 0 ,  S tan da rd  T e s t M e th o d fo r B ri n e l l  H ardn e s s  o f M e ta l l i c  M a te ri a l s  

  E 1 8 ,  S tan da rd  T e s t M e t h o ds  fo r Ro c kw e l l  H ar dn e s s  o f M e ta l l i c  M a te ri a l s  

  E 2 9 0 ,  S tan d ard  T e s t M e th o ds  fo r B e nd  T e s ti n g  o f M a te ri al  fo r D u c ti l i t y  

  E 3 7 6 ,  S tan d ard  P ra c ti c e  fo r M e as u ri n g  C o ati n g  T h i c kn e s s  b y  M ag n e ti c - F i e l d o r E d dy  C u rre n t 

( E l e c tro ma g n e t i c )  T e s ti n g  M e t h o ds  

  F 3 1 2 5 /F 3 1 2 5 M ,  S ta nd ard  S p e c i fi c a ti o n fo r H i g h  S tr e n g th  S tru c tu ra l  B o l ts  an d A s s e mb l i e s ,  

S te e l  an d A l l o y  S te e l ,  H e at T re a te d,  I n c h  D i m e n s i o n s  1 2 0  ks i  an d 1 5 0  ks i  M i n i mu m T e n s i l e  

S tre ng th ,  an d M e tri c  D i me n s i o n s  8 3 0  M P a an d 1 0 4 0  M P a  M i n i mu m T e n s i l e  S tre ng th  

  G 6 2 ,  S ta nd ar d T e s t M e th o d s  fo r H o l i da y  D e te c ti o n  i n P i p e l i n e  C o a ti n g s  

3 .  T E RM I N O L O G Y 

3 . 1 .  calibration—a  p ro c e s s  th at,  un de r s p e c i fi e d  c o n di ti o ns ,  e s ta b l i s h e s  me tro l o g i c al  trac e ab i l i ty  b y  

de te rmi n i n g :  ( 1 )  th e  re l a ti o n b e tw e e n  t h e  qu an ti ty  v a l u e s  p ro v i de d b y  me a s u re me n t s tan da rds  and  

th e  c o rre s p o n di n g  i n di c a ti o n s  fro m a  me a s u ri n g  i n s tru me n t o r s y s te m,  an d  ( 2 )  th e  re s u l ti n g  

me a s u re me n t un c e rta i n ty  ( N o te  1 ) .  

N o t e  1 —T h i s  de fi n i ti o n  fo r c al i b ra ti o n a nd  th e  fo l l o w i n g  d e fi n i ti o n s  fo r c h e c k,  s tan da rdi z ati o n ,  

tra c e a b i l i t y ,  u n c e rta i n ty ,  a nd  v e ri fi c a ti o n  o f c a l i b rati o n  ar e  b as e d o n th e  de fi n i ti o n s  i n  R 6 1 .  

3 . 1 . 1 .  Examples—ana l y ti c al  b al a n c e s  ( me as u re me n t  i n s tru me n t)  an d dyn a mi c  s h e a r rh e o me te r  

( me a s u re me n t s y s te m) .  

3 . 1 . 2 .  Discussion—th e  p urp o s e  o f c a l i b ra ti o n i s  to  e s ta b l i s h  th e  trac e ab i l i ty  o f a  me as u re me n t.  

U n c e rta i n ty  e s ti ma te s  o b ta i n e d  d uri ng  c a l i b ra ti o n  are  u s e d to  j u dg e  i f a n i ns tru me n t i s  s u i t ab l e  fo r 
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i ts  i n te n d e d  p u rp o s e .  T h e re  i s  a  n e e d to  re - e s ta b l i s h  tra c e ab i l i ty  o r re c a l i b rate  o n l y  w h e n  

i n s tru me n t me a s u re me n ts  dri ft o u t o f c o n tro l  ( a s  d e t e rmi n e d th ro ug h  v e ri fi c a ti o n  o f c a l i b ra ti o n) .  

3 . 2 .  c h e c k—a s p e c i fi c  ty p e  o f i n s p e c ti o n  an d/o r me a s u re me n t p e r fo rme d  o n  e qu i p me n t an d ma te r i al s  

t o  i nd i c a te  c o mp l i a n c e  o r o th e rw i s e  w i th  s tate d  c ri te ri a.  

3 . 2 . 1 .  Ex a m p le —s p e c i me n  mo l ds .  

3 . 2 . 2 .  D i s c u s s io n —S t ate d c ri t e ri a  c an  b e  d i me n s i o n al  to l e ran c e s .  

3 . 3 .  da te —th e  mo n th ,  da y ,  an d y e ar i n w h i c h  a n e v e n t take s  p l a c e .  

3 . 4 .  m a in te n a n c e —a  re g u l arl y  s c h e du l e d  p re v e n ti v e  me a s u re  take n to  p re s e rv e  th e  e ffe c ti v e  w o rki ng  

c o nd i ti o n o f te s t e qu i p me n t.  

3 . 5 .  m e a s u re m e n t s ta n da rd—T h e  e mb o d i me n t o f t h e  de fi n i ti o n  o f a  g i v e n  q u an ti ty ,  w i th  a s ta te d v a l u e  

a n d me a s u re me n t  un c e rta i n ty ,  u s e d a s  a re fe re n c e . 2  T h i s  te rm i s  o fte n  c al l e d  “ re fe r e n c e  s tan d ard . ”  

3 . 6 .  m e tro lo gi c a l tra c e a b i li ty —th e  p r o p e rty  o f a re s u l t o f a me a s u re me n t w h e re b y  i t c a n  b e  re l a te d  to  

s ta te d r e fe re n c e s ,  u s u a l l y  n a ti o n a l  o r i n te rn ati o n al  s tan d ard s ,  th ro u g h  a  do c u me n te d ,  un b ro ke n  

c h ai n  o f c al i b rati o n s ,  e ac h  c o n tri b u t i ng  to  th e  me a s ure me n t un c e rta i n ty .  

3 . 6 . 1 .  D i s c u s s io n —T h e re  i s  a n e e d fo r trac e ab l e  me a s u re me n ts .  M e as u re me n ts ,  no t th e  i n s trum e n t,  c an  

b e  tra c e ab l e .  M e a s u re me n t  trac e ab i l i ty  i s  e s ta b l i s h e d th ro u g h  c a l i b ra ti o n .  M e a s ure me n t  

tra c e a b i l i ty  i s  ma i n tai n e d th ro u g h  v e ri fi c a ti o n  o f c al i b rat i o n  ( a re g u l a r c h e c k o f i n s tru me n t o u tp u t 

u s i ng  a c o n tro l  s ta nd a rd ) .  

3 . 7 .  q u a li ty  m a n a ge m e n t s y s te m  (Q MS) —th e  o rg a n i z at i o n al  s tru c ture ,  s taff re s p o n s i b i l i ti e s ,  p o l i c i e s ,  

s tan dard o p e ra ti n g  p ro c e du re s ,  p ro c e s s e s ,  a nd  re c o rds  th at  as s i s t th e  l a b o rato ry  i n ac h i e v i n g  i ts  

q u a l i ty  o b j e c ti v e s .  

3 . 8 .  s ta n da rdi za ti o n —a  p ro c e s s  th a t de te rmi n e s  ( 1 )  th e  c o rre c ti o n to  b e  ap p l i e d  to  th e  re s u l t  o f a  

me a s u ri n g  i ns tru me n t,  me a s u ri n g  s y s te m,  m ate ri a l  me a s u re ,  o r me as u re me n t s t an da rd w h e n  i ts  

v al u e s  a re  c o mp are d  w i th  th e  v al u e s  re a l i z e d b y  s tan d ar ds ,  o r ( 2 )  th e  adj u s t me n t to  b e  a p p l i e d to  a  

p i e c e  o f e qu i p me n t w h e n  i ts  p e rfo r man c e  i s  c o mp a re d w i th  th a t o f an  ac c e p te d  s tan da rd o r 

p ro c e s s .  

3 . 8 . 1 .  D i s c u s s io n —S tan dard i z a ti o n  i n  c as e  ( 1 )  i s  a s i mp l i fi e d fo rm o f c a l i b rati o n  th a t e s ti ma te s  

s y s te ma t i c  e rro r b u t do e s  n o t i de n ti fy  ran do m e rro r.  S tan da rdi z a ti o n ,  th e re fo re ,  do e s  no t ad dre s s  

al l  o f th e  e l e me n ts  o f u n c e rtai n ty  o f me a s u re me n t  an d do e s  n o t l e a d to  trac e ab l e  me as u re me n ts .  

A n e x amp l e  o f c a s e  ( 2 )  s ta ndard i z ati o n  i s  adj u s ti n g  th e  nu mb e r o f b l o w s  o f a me c h an i c al l y  

o p e ra te d h amm e r s o  i t ap p l i e s  th e  e n e rg y  e qu i v a l e nt  to  th a t o f a  ma n u a l l y  o p e rate d h amm e r.  

3 . 9 .  s u b c o n tra c ti n g—th e  p ra c ti c e  o f a t e s ti n g  ag e n c y  u t i l i z i n g  an o th e r te s ti n g  ag e n c y  to  p e rfo r m te s ti n g  

d u e  to  un fo re s e e n  c i rc u ms tan c e s  s u c h  as  te mp o rary  i n c re as e d w o rkl o ad ,  p e r s o n n e l  s h o rta g e ,  

e qu i p me n t mal fun c ti o n ,  d ama g e  to  fac i l i ti e s ,  o r o th e r re as o n s .  

3 . 9 . 1 .  D i s c u s s io n —U s i n g  a n o u ts i d e  ag e n c y  fo r th e  p u rc h a s e  o r c al i b ra ti o n o f e qu i p me n t i s  n o t 

c o ns i d e re d s u b c o n trac ti n g .  

3 . 1 0 .  to p  m a n a ge m e n t—th e  mo s t s e n i o r l e v e l  o f l a b o rato ry  ma n a g e me n t p e rs o n n e l  w i th  th e  au th o ri ty  to  

ma ke  d e c i s i o n s  o n  p o l i c i e s  an d al l o c ati o n  o f re s o urc e s .  

3 . 1 1 .  u n c e rta i n ty —a p arame te r a s s o c i ate d  w i th  th e  re s u l t o f a me a s u r e me n t th at de fi n e s  th e  ran g e  o f th e  

v a l u e s  th at c o ul d  b e  attri b u te d to  th e  me a s u re d qu an ti ty .  
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3 . 1 1 . 1 .  D i s c u s s io n —T h e  u n c e rta i n t y  o f a  me as u re me n t i s  re qu i r e d  i n  o rde r to  e s tab l i s h  i ts  tra c e ab i l i ty .  

T h e  un c e rta i n ty  e s ti ma te s  o b ta i n e d  du ri n g  c al i b ra ti o n  a re  us e d to  j u dg e  i f a n  i ns tru me n t i s  s u i ta b l e  

fo r i ts  i n te n de d p u rp o s e .  

3 . 1 2 .  ve ri fi c a ti o n  o f c a li b ra ti o n —a  p ro c e s s  th at e s ta b l i s h e s  w h e th e r  th e  re s u l ts  o f a p re v i o u s l y  

c a l i b ra te d me as u re me n t i n s tru me n t,  me as u re me n t s y s te m,  o r ma te ri al  me a s u re  are  s ta b l e .  

3 . 1 2 . 1 .  D i s c u s s io n —V e ri fi c a ti o n o f c a l i b rat i o n  i s  u s e d to  mai n ta i n  th e  trac e ab i l i ty  o f a me a s u r e m e n t a nd  

to  d e te rmi n e  w h e n  to  re c a l i b ra te .  C o n tro l  c h arts  are  o fte n  u s e d  to  p l o t th e  re s u l ts  an d de te r mi n e  

w h e th e r i n s trume n t me a s u re me n ts  h av e  d ri fte d  o u t o f c o n tro l .  

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

4 . 1 .  T h i s  do c u me n t p ro v i d e s  g u i da n c e  to  l ab o ra to ri e s  i n  th e  e s ta b l i s h me n t a n d i mp l e me n tati o n  o f a  

q u a l i ty  ma n a g e m e n t s y s te m.  B y  u s e  o f th e  c o n c e p ts  i n  th i s  do c u me n t ,  a  l ab o ra to r y  may  p re p are  

p o l i c i e s ,  p ro c e d ure s ,  an d re c o rds  th a t d e s c ri b e  th e  e l e me n ts  a n d fun c ti o n s  o f i ts  qu al i ty  

ma n ag e me n t s y s te m.  

4 . 2 .  T h i s  d o c u me n t i s  no t i n te n de d to  p re s c ri b e  th e  me th o ds  b y  w h i c h  a  l ab o rato ry  ac h i e v e s  th e  de s i re d  

l e v e l  o f q u a l i ty ,  b u t do e s  p ro v i de  a c c e p ta b l e  a p p ro a c h e s .  

4 . 3 .  T h i s  d o c u me n t i s  i n te n de d to  b e  u s e d  a s  a b as i s  fo r l ab o ra to ry  a s s e s s me n t an d ac c re d i tati o n al o n g  

w i th  th e  p o l i c i e s  an d p ro c e du re s  o f a n a s s e s s me n t  o r ac c re di tati o n  b o d y s uc h  as  Th e  A A SHTO  

A c c re di ta ti o n  Pro gra m  Pro c e du re s  Ma n u a l fo r th e  A c c re di ta ti o n  o f Co n s tru c ti o n  Ma te ria ls  

Te s ti n g L a b o ra to ri e s .  

4 . 4 .  T h e  u s e r  i s  c au ti o n e d th a t a Q M S  p re p are d  b y  fo l l o w i n g  th i s  do c u me n t c an  o n l y  s e rv e  a u s e fu l  

p urp o s e  i f i t d e s c ri b e s  o r re fe re n c e s  p ro c e d ure s  th at are  p rac ti c e d  o n  a  ro u ti n e  b a s i s  b y  th e  

l a b o ra to ry .  A  Q M S  o n l y  d e s c ri b e s  th e  e l e m e n ts  o f th e  s y s te m an d  h o w  th e y  are  i n te n d e d to  b e  

i mp l e me n te d.  I t i s  no t th e  e x i s t e n c e  b u t th e  i mp l e m e n ta ti o n  o f an  e ffe c ti v e  qu al i ty  man ag e me n t 

s y s te m th a t i s  i mp o rta n t.  

5 .  M A N AG E M E N T  R E Q U I RE M E N T S  

5 . 1 .  Q u a li ty  Ma n a ge m e n t Sy s te m  (Q MS) :  

5 . 1 . 1 .  T h e  l ab o ra to ry  s h a l l  e s tab l i s h ,  i mp l e me n t,  a nd  ma i n tai n  a qu al i ty  ma n ag e m e n t s y s te m ( Q M S )  

a p p ro p ri ate  to  th e  s c o p e  o f i ts  a c ti v i ti e s .  T h e  Q M S  s h a l l  b e  av ai l a b l e  fo r u s e  a nd  u n d e rs to o d  b y  

l ab o ra to ry  s ta ff.  

N o t e  2 —A  Q M S  may  b e  do c u me n t e d  a nd  d i s tri b u te d  i n  h ard c o p y  o r a c c e s s i b l e  e l e c tro n i c  

fo rmat.  

N o t e  3 —E x a mp l e s  o f s o me  Q M S  do c u me n t s  are  p ro v i d e d i n  th e  A p p e nd i x .  T h e  l ab o ra to ry  ma y  

e s tab l i s h  me th o d s  o th e r th an  th o s e  s h o w n i n th e  A p p e n di x  to  me e t  Q M S  re q u i r e me n ts .  

5 . 2 .  D o c u m e n t Co n tro l:  

5 . 2 . 1 .  E a c h  Q M S  do c u me n t s h a l l  i n di c a te  i ts  p re p ara ti o n  d ate .  W h e n a d o c u me n t i s  re v i s e d ,  th e  d ate  o f 

re v i s i o n  s h a l l  b e  i n d i c ate d o n  th e  d o c u me n t.  

5 . 2 . 2 .  Te s t Me th o ds ,  Pra c ti c e s ,  Pro c e du re s ,  a n d Sp e c i fi c a ti o n s —T h e  l ab o rato ry  s h a l l  mai n ta i n  c o p i e s  o f 

s tan d ards  fo r th e  te s ti n g  p e rfo rme d  a nd  s h al l  e n s u re  th at th e  p ro c e du re s  a re  th e  mo s t c u rre n t a nd  

a re  re adi l y  a c c e s s i b l e  to  th e  e mp l o y e e s  p e rfo rmi n g  th e  te s ti n g .  
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5 . 3 .  O rga n i za ti o n :  

5 . 3 . 1 .  T h e  l e g al  n a me  a nd  addre s s  o f th e  l ab o ra to ry —a n d th at o f th e  ma i n  o ffi c e  o r c o mp an y ,  i f 

d i ffe re n t —an d a n y  o th e r i n fo rm ati o n  n e e de d to  i d e n ti fy  th e  o rg an i z a ti o n  s h al l  b e  do c u me n te d.  

5 . 3 . 2 .  T h e  o w n e rs h i p  a nd  ma n a g e m e n t s tru c ture  o f th e  l ab o ra to ry  s h a l l  b e  do c u me n t e d .  N a me s ,  

affi l i ati o n s ,  a nd  p o s i ti o n s  o f p ri n c i p a l  o ffi c e rs  an d d i re c to rs  s h a l l  b e  l i s te d.  

5 . 3 . 3 .  T h e  l ab o rato ry  s h a l l  ma i n tai n  a n  o rg an i z ati o n  c h art  s h o w i n g  re l e v an t  i n te rn al  o rg an i z ati o n a l  

c o mp o n e n ts ,  i n c l u d i ng  p o s i ti o n s  an d n a me s ,  w h i c h  are  p a rt o f th e  o rg an i z ati o n .  T h e  o rg a n i z a ti o n  

c h a rt s h a l l  c l e arl y  de fi n e  re l a ti o n s h i p s  w i th  o th e r  p a rtn e r o rg a n i z at i o n s  w h e re  ap p l i c ab l e .  

5 . 4 .  Sta ff:  

5 . 4 . 1 .  T h e  l ab o rato ry  s h a l l  ma i n tai n  a p o s i t i o n  d e s c ri p ti o n  fo r e a c h  te c h n i c a l  o p e ra ti o n a l  p o s i ti o n  s h o w n  

o n th e  l ab o rato ry ’ s  o rg an i z a ti o n c h art.  P o s i ti o n  d e s c ri p ti o n s  s h al l  i d e n ti fy  th e  p o s i ti o n  an d i n c l ud e  

a de s c ri p ti o n  o f th e  du ti e s ,  re q u i re d s ki l l s ,  an d e du c ati o n  an d e x p e ri e n c e  a s s o c i ate d  w i th  th e  

p o s i ti o n .  

5 . 4 . 2 .  T h e  l ab o ra to ry  s h a l l  mai n ta i n  a b ri e f b i o g rap h i c a l  s ke tc h ,  no ti n g  th e  e du c ati o n ,  w o rk e x p e ri e n c e ,  

l i c e n s u re ,  c e rti fi c a ti o n s ,  a nd c u rre n t p o s i ti o n  fo r e a c h  s up e rv i s o ry  te c h n i c al  s ta ff.  

5 . 4 . 3 .  Te c h n i c a l Ma n a ge r—T h e  l a b o ra to ry  s h a l l  h av e  a te c h n i c a l  man ag e r ( h o w e v e r n a me d)  w h o  h as  

o v e ra l l  re s p o n s i b i l i ty  fo r th e  te c h n i c a l  o p e ra ti o n s  o f th e  l a b o rato ry .  I n  ad di ti o n ,  th e  l ab o ra to ry  

s h al l  no mi n ate  a n  i nd i v i du al  to  s e rv e  i n  th e  te c h n i c al  ma n a g e r’ s  ab s e n c e .  

5 . 4 . 4 .  Q MS Ma n a ge m e n t—T h e  l ab o ra to ry  s h al l  de s i g n a te  a p e rs o n( s )  h av i n g  re s p o n s i b i l i ty  fo r 

d e te rmi n i n g  w h e t h e r q u a l i ty  ma n a g e me n t s y s te m a c ti v i t i e s  a re  b e i ng  i mp l e me n te d  b y  l ab o ra to r y  

s taff.  T h i s  i nd i v i du a l ( s )  s h al l  h a v e  d i re c t a c c e s s  to  to p  ma n a g e me n t ( N o te  4 ) .  

N o t e  4 —T h i s  i n d i v i du a l ( s )  ma y  h a v e  o th e r re s p o n s i b i l i ti e s  ( e . g . ,  l ab o ra to ry  ma n ag e r) .  

5 . 5 .  Te c h n i c i a n  Tra i n i n g a n d Eva lu a ti o n :  

5 . 5 . 1 .  T h e  l ab o rato ry  s h a l l  ma i n tai n  a  p ro c e du re  th a t d e s c ri b e s  th e  me th o d us e d to  e ns ure  t h a t l ab o r ato ry  

p e rs o n n e l  are  tra i n e d to  p e rfo rm te s ts  i n  a c c o rdan c e  w i th  s tan dard p ro c e du re s .  I n a dd i ti o n  t o  th e  

d e s c ri p ti o n  o f trai n i n g  me th o ds ,  th e  do c u me n t s h al l  i nd i c ate  w h a t p o s i ti o n o r e mp l o y e e  i s  

re s p o n s i b l e  fo r th e  l ab o ra to ry  tra i n i ng  p ro g ram a n d th e  mai n te n an c e  o f trai n i n g  re c o rds  ( s e e  

F i g u re  X 1 . 1 ) .  

N o t e  5 —T h e re  m ay  b e  s e v e ra l  d i ffe re n t me th o d s  e mp l o y e d fo r d i ffe ri n g  l e v e l s  o f s ta ff 

e x p e ri e n c e ,  i n c l u di ng  ( 1 )  o n - th e - j o b  ap p re n ti c e  tra i n i n g  ( o ne - o n - o n e )  fo r n e w  e mp l o y e e s  w i th  

l i tt l e  o r no  e x p e ri e n c e  i n  l a b o rato ry  o r i n s p e c ti o n  w o rk;  ( 2 )  fo rma l  i n - h o us e  tra i n i ng  s e s s i o n s  fo r 

c e rti fi c a ti o n ,  rati n g ,  o r c o mp e t e n c y  e v al u a ti o n ;  a nd  ( 3 )  trai n i n g  b y  e x t e rn al  o rg an i z a ti o ns .  A n  

i n d i v i d u al  w i th  p ri o r e x p e ri e nc e  p e r fo rmi n g  a s p e c i fi c  te s t n e e d o n l y  h av e  c o mp e te n c y  e v a l u ate d 

b y  th e  l ab o ra to ry  ( s e e  S e c ti o n  5 . 5 . 2 ) .  

5 . 5 . 2 .  T h e  l ab o ra to ry  s h a l l  ma i n ta i n  a p ro c e du re  d e s c ri b i ng  th e  me th o d u s e d  to  e v a l u a te  s taff 

c o mp e te n c y  to  e n s u re  th a t e a c h  t e c h n i c i an  i s  q u a l i fi e d t o  p e rfo rm th e  te s ts  th e y  p e rfo rm i n  

ac c o rdan c e  w i th  s tan d ard p ro c e du re s .  T h i s  p ro c e du re  s h al l  i n c l u de  th e  fre q u e n c y  o f c o mp e te n c y  

e v a l u a ti o n s  fo r e a c h  te c h n i c i an  an d i nd i c ate  t h e  p o s i ti o n  o r e mp l o y e e  re s p o n s i b l e  fo r e v al u a ti n g  

s ta ff c o mp e te n c y  a n d ma i n t ai n i n g  re c o rds  ( s e e  F i g u re  X 1 . 2 ) .  T h e  fre qu e n c y  s e l e c te d  may  b e  b a s e d 

o n e x p e ri e n c e  a n d c o mp e te n c y  o f e a c h  t e c h n i c i a n .  

N o t e  6 —M u l ti p l e  i n te rv a l s  may  b e  e s tab l i s h e d  b a s e d  o n  th e  e x p e ri e n c e  o f th e  te c h n i c i an  b e i ng  

e v a l u ate d an d th e  me th o d s  u s e d fo r admi n i s t e ri ng  th e  c o mp e t e n c y  e v a l u a ti o n ac ti v i ti e s .  F o r 

e x a mp l e ,  a n  e x p e ri e n c e d te c h n i c i an  w h o  c o ns i s te n tl y  p e rfo rms  a t a  h i g h  l e v e l  o f c o mp e te n c y  ma y  

©  2 0 2 3  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 R 18-23

http://www.avadocuments.com/doc/aashto-r-18-23
http://www.avadocuments.com/doc/aashto-r-18-23


 

 

T S - 5 c  R  1 8 - 9  AAS H T O  

n o t n e e d to  h av e  th e i r c o mp e te n c y  e v al u ate d as  fre qu e n tl y  a s  a l e s s - e x p e ri e n c e d te c h n i c i a n  w h o  i s  

s ti l l  a c ti v e l y  l e a rn i n g  h o w  to  p e rfo rm th e  s a mp l i n g  an d te s t i n g  a c t i v i ti e s .  

5 . 5 . 3 .  E v a l u a ti o n s  o f s taff c o mp e te n c y  s h a l l  b e  c o nd u c te d th ro ug h  o b s e rv at i o n  o f t e s t d e mo n s trati o n  b y  

t h e  l a b o rato ry  te c h n i c i an s  fo r th e  te s ts  th e y  are  q u a l i fi e d to  p e rfo rm.  T h e  de mo n s trat i o n s  s h a l l  b e  

e v al u a te d  e i th e r b y  i n - h o us e  p e rs o nn e l ,  a  re p re s e n tati v e  o f a c e rti fi c ati o n p ro g ra m,  a re p re s e n ta ti v e  

o f a n as s e s s me n t b o dy ,  o r a  c o n s u l ta n t p e rs o n  o r c o mp a n y  u s e d to  p ro v i de  o b j e c ti v e  e v al u ati o n s  o f 

t e s ti n g  c o mp e t e n c y .  

5 . 5 . 4 .  T h e  l ab o rato ry  s h a l l  ma i n tai n  re c o rds  o f te c h n i c i a n  tra i n i n g  a n d c o mp e te n c y  e v al u a ti o n  a c ti v i ti e s .  

T h e  re c o rd s  s h a l l  i n c l u d e  th e  fo l l o w i n g  i n fo rma ti o n :  

5 . 5 . 4 . 1 .  T e s t me th o d  de s i g n a ti o n  fo r w h i c h  th e  te c h n i c i a n  w as  e v al u a te d;  

5 . 5 . 4 . 2 .  D a te  o n  w h i c h  c o mp e te n c e  w as  e v al u a te d ;  

5 . 5 . 4 . 3 .  N ame  o f th e  i n di v i du a l  w h o  e v a l u a te d th e  te c h n i c i a n’ s  c o mp e te n c y ;  an d 

5 . 5 . 4 . 4 .  A  fi e l d  fo r re c o rd i ng  c o mme n ts  ab o u t t h e  trai n i n g  o r c o mp e te n c y  e v al u ati o n  a c ti v i ty .  

5 . 5 . 5 .  I f an  e x t e rn al  c e rti fi c ati o n  o r a s s e s s me n t p ro g ra m i s  u s e d as  a  me an s  o f e v a l u a ti n g  c o mp e te n c y ,  

th e  d at e  o f th e  e v a l u ati o n  ( re fe rre d  to  i n  S e c ti o n  5 . 5 . 4 . 2 )  an d t h e  n ame  o f th e  e v al u a to r ( re fe rr e d to  

i n  S e c t i o n  5 . 5 . 4 . 3 )  s h a l l  b e  re p o rte d o n  th e  c o mp e te n c y  e v al u ati o n  re c o rd .  

5 . 6 .  In te rn a l A u di ts :  

5 . 6 . 1 .  T h e  l ab o ra to ry  s h al l  ma i n t ai n  a  do c u me n t d e s c ri b i ng  th e  s c o p e  o f i n te rn a l  au d i ts .  I n te rn al  a ud i ts  

s h a l l  v e ri fy  th at th e  l ab o ra to r y’ s  o p e r ati o n s  c o n ti n u e  to  c o m p l y  w i th  i ts  p o l i c i e s  an d p ro c e du re s  

a n d th e  re q u i re me n ts  o f th i s  s ta n d ard  ( s e e  F i g u re  X 1 . 3 ) .  

5 . 6 . 2 .  T h e  do c u me n t s h al l  i n c l ud e  th e  fr e qu e n c y  o f th e  re v i e w s  a nd  i de n ti fi c a ti o n o f th e  i n di v i du a l ( s )  

re s p o n s i b l e  fo r th e  re v i e w .  T h e  i n te rn a l  au di t p ro g ra m s h a l l  ad dr e s s  a l l  e l e m e n ts  o f th e  qu a l i ty  

ma n a g e me n t s y s te m an d  s h a l l  b e  c o ndu c te d a t l e a s t e v e ry  1 2  mo n th s  b y  tra i n e d  p e rs o n n e l  

i n d e p e n de n t o f th e  a c ti v i ty  b e i n g  aud i te d,  w h e re  p o s s i b l e .  

5 . 6 . 3 .  F i n di n g s  fro m i n te rn a l  aud i ts  s h al l  b e  re c o rde d ( s e e  F i g ure  X 1 . 4 ) .  

5 . 7 .  Ma n a ge m e n t R e v i e w s :  

5 . 7 . 1 .  T h e  l ab o ra to ry ’ s  to p  man a g e me n t s h a l l  re v i e w  i ts  Q M S  a t p l an n e d i n te rv a l s  a t l e as t e v e ry  1 2  

mo n th s  to  e n s ure  i t s  c o n ti nu i ng  ad e qu ac y  and  e ffe c ti v e n e s s  i n  s a ti s fy i n g  th e  re l e v an t re qu i re me n ts ,  

i n c l u d i n g  th o s e  s p e c i fi e d i n t h i s  s ta n d ard .  T h e  re s u l ts  o f th e  ma n ag e me n t re v i e w s  s h al l  b e  

re c o rde d ( s e e  F i g ure s  X 1 . 5  an d X 1 . 6 ) .  T h e  fo l l o w i ng  i n fo rm ati o n  s h a l l  b e  i n c l ud e d a s  p art o f th e  

m an ag e me n t re v i e w s :  

5 . 7 . 1 . 1 .  Re s u l ts  o f i n te rn al  an d e x te rn al  au d i ts ;  

5 . 7 . 1 . 2 .  P ro fi c i e n c y  s amp l e  p e rfo rma n c e ;  

5 . 7 . 1 . 3 .  S ta tu s  o f c o rre c ti v e  a c t i o n s ;  

5 . 7 . 1 . 4 .  P e rs o n n e l  s ta ffi n g  c h an g e s  and  tra i n i n g  n e e ds ;  

5 . 7 . 1 . 5 .  U p d ate s  to  Q M S  p o l i c i e s  a nd  p ro c e du re s ;  an d 
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5 . 7 . 1 . 6 .  C o mp l a i n ts .  

5 . 8 .  Co rre c ti v e  A c ti o n :  

5 . 8 . 1 .  T h e  l ab o rato ry  s h a l l  ma i n tai n  a  p ro c e du re  fo r i mp l e me n ti n g  c o rre c t i v e  a c ti o n w h e n  

n o n c o n fo rmi n g  w o rk o r de p artu r e s  fro m p o l i c i e s  a n d p ro c e d ure s  h av e  b e e n  di s c o v e r e d  ( N o te  7 ) .  

T h e  p ro c e d ure  s h al l  i de n t i fy  th e  i n di v i du al  re s p o n s i b l e  fo r i mp l e me n ti n g  c o rre c ti v e  a c ti o n an d 

s h al l  b e g i n  w i th  an  i n v e s ti g a ti o n to  d e te rmi n e  th e  ro o t c au s e  o f th e  p ro b l e m.  Re c o rds  o f c o rre c ti v e  

ac ti o n  s h al l  b e  m ai n ta i n e d  ( s e e  F i g u re  X 1 . 7 ) .  

N o t e  7 —T h e  c o rre c t i v e  a c ti o n  p ro c e du re  s h o u l d b e  i mp l e me n te d  fo r no nc o n fo rmi t i e s  i n  th e  

fo l l o w i n g  are as :  i n te rn a l  a ud i ts ,  c u s to me r c o mp l a i n ts ,  e qu i p me n t c al i b ra ti o n s ,  s tan d ard i z ati o n s ,  

c h e c ks  an d ma i n te n an c e ,  e x te rn a l  a s s e s s me n ts ,  an d p ro fi c i e n c y  s a mp l e  te s ti n g .  

5 . 8 . 2 .  T h e  l ab o ra to ry  s h al l  mai n ta i n  a p ro c e du re  u s e d i n  re s p o n di n g  to  c u s to me r  c o mp l a i n ts  ( s e e  

F i g u re  X 1 . 8 ) .  Re c o rds  o f c us to me r c o mp l a i n ts  an d th e  re s u l ti n g  ac ti o n s  s h a l l  b e  ma i n ta i n e d.  

5 . 9 .  R e c o rds  R e te n ti o n :  

5 . 9 . 1 .  T h e  l ab o ra to ry  s h a l l  e s ta b l i s h  a p o l i c y  a n d p ro c e dure  fo r th e  re te n ti o n ,  s to ra g e ,  an d d i s p o s a l  o f 

re c o rds .  T h e  p o l i c y  s h al l  e n s u re  th at re c o rds  p e rta i n i n g  to  th e  fo l l o w i ng  ac ti v i ti e s  a re  re ta i n e d  fo r a 

mi n i mu m o f 5  y e ars :   

5 . 9 . 1 . 1 .  E x te rn al  a s s e s s m e n ts ;  

5 . 9 . 1 . 2 .  I n te rn al  au di ts ;  

5 . 9 . 1 . 3 .  M an ag e me n t re v i e w s ;  

5 . 9 . 1 . 4 .  P r o fi c i e n c y  s amp l e  t e s t i n g ;  

5 . 9 . 1 . 5 .  T e c h n i c i a n  trai n i ng  an d e v a l ua ti o n s ;  

5 . 9 . 1 . 6 .  P e rs o nn e l ;  

5 . 9 . 1 . 7 .  T e s t da ta an d re p o rts ;  

5 . 9 . 1 . 8 .  E qu i p me n t c al i b ra ti o n s ,  s ta ndar di z at i o n s ,  c h e c ks ,  an d ma i n te n an c e ;  

5 . 9 . 1 . 9 .  C u s to me r c o mp l a i n t s ;  an d 

5 . 9 . 1 . 1 0 .  C o rre c ti v e  ac ti o n s .  

N o t e  8 —A l th o u g h  a 5 - y e a r re te n ti o n  s c h e du l e  i s  a de qu ate  i n  s o me  i n s ta n c e s ,  th e re  are  ma n y  

c i rc u ms t an c e s  w h e n  a l o n g e r re te n ti o n  p e ri o d  ma y  b e  a dv an tag e o us  t o  th e  l ab o ra to ry .  Re c o rd s  

c o n c e rn i ng  th e  c a l i b r ati o n s ,  s ta n dardi z a ti o n s ,  c h e c ks ,  a nd  ma i n te n a nc e  o f e qu i p me n t a re  an  

e x amp l e .  Re te n ti o n s c h e du l e s  o f th i s  ty p e  u s u a l l y  re qu i re  s u c h  re c o rd s  to  b e  h e l d  th ro u g h o u t  th e  

u s e fu l  l i fe  o f th e  e qu i p me n t.  

6 .  T E C H N I C A L  R E Q U I R E M E N T S  

6 . 1 .  Eq u i p m e n t L i s ts :  

6 . 1 . 1 .  In ve n to ry L i s t—T h e  l a b o rato ry  s h a l l  ma i n tai n  a n i nv e n to ry l i s t o f maj o r s a mp l i n g ,  te s ti n g ,  

c a l i b rat i o n ,  s tan d ard i z a ti o n  an d c h e c k e qu i p m e n t,  a nd  me as u re me n t s ta ndard s .  T h e  l i s t s h al l  
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i n c l u de ,  w h e re  a v a i l a b l e ,  th e  na me ,  d a te  p l a c e d  i n  s e rv i c e ,  ma n u fa c tu re r,  a n d mo de l  a nd  s e ri al  

n u mb e r.  

N o t e  9 —A  u n i q u e  i d e n ti fi c ati o n  nu mb e r as s i g n e d b y  t h e  l a b o rato ry  o r o th e r u n i qu e  i d e n ti fy i n g  

i n fo rma ti o n  m ay  b e  s u b s ti tu te d fo r th e  mo d e l  a n d s e r i al  n umb e r i f th i s  i s  th e  p rac ti c e  n o rm al l y  

fo l l o w e d b y  th e  l a b o ra to ry .  

N o t e  1 0 —M aj o r e qu i p me n t i n c l u d e s  a l l  e qu i p me n t th a t i s  no rmal l y  a mo rti z e d b y  a l ab o ra to ry ,  

s u c h  a s  s h ake rs ,  p h y s i c a l  o r  c h e mi c al  te s ti n g  ma c h i n e s ,  b a l an c e s ,  b a th s ,  o v e ns ,  mi c ro s c o p e s ,  an d 

c o mp u ti n g  e qui p me n t de di c a te d  to  te s ti n g .  E q u i p me n t s u c h  as  c h ai rs ,  d e s ks ,  an d fi l e  c ab i n e ts  may  

b e  e x c l ud e d.  M a j o r e q u i p me n t do e s  no t u s u al l y  i n c l u d e  e x p e nd ab l e  i te ms  s u c h  a s  mi s c e l l a n e o u s  

g l a s s w are ,  s i e v e s ,  mo l ds ,  an d v i s c o me te rs .  

6 . 1 . 2 .  Eq u i p m e n t Ca li b ra ti o n s ,  Sta n da rdi za ti o n s ,  Ch e c ks ,  a n d Ma i n te n a n c e  L i s t(s ) :  

6 . 1 . 2 . 1 .  T h e  l ab o r ato ry  s h al l  ma i n tai n  a  l i s t( s )  g i v i ng  a  g e n e r al  d e s c ri p t i o n  o f e q u i p me n t an d me a s u re me n t 

s t an dards  t h a t re qu i re s  c a l i b ra ti o n s ,  s ta nd ard i z ati o n s ,  c h e c ks ,  a nd  ma i n te n an c e .  F o r e a c h  i te m th e  

l i s t( s )  s h al l  i n c l u de  th e  i n te rv a l  o f c al i b ra ti o n s ,  s ta nd a rd i z ati o n s ,  c h e c ks ,  o r ma i n te n an c e  a nd  e i th e r 

a  re fe re n c e  to  th e  p ro c e du re  u s e d  o r a s tate me n t th at an  e x te rn a l  ag e n c y  i s  u s e d t o  c o mp l e te  th e  

ac ti v i ty  ( N o te  1 1 )  ( s e e  F i g u re  X 1 . 9 ) .  

N o t e  1 1 —W h e n  s ta n dard p ro c e d ure s  ar e  u s e d ,  th e  s tan dard de s i g n ati o n  s h o u l d b e  re fe re n c e d  

( e . g . ,  fo r a n a g g re g a te  u n i t w e i g h t me a s u re ,  T  1 9 M /T  1 9  o r C 2 9 /C 2 9 M  w o u l d  b e  re fe re nc e d,  i f 

u s e d ) .  W h e n  th e  p ro c e du re  u s e d  h as  b e e n  p re p a re d  b y  th e  l ab o ra to ry ,  th e  n a me  o r i d e n ti fy i n g  

n u mb e r o f th e  i n - h o u s e  p ro c e du re  s h o u l d  b e  re fe re n c e d.  I f th e  w o rk i s  p e rfo rme d  b y  an  o u ts i de  

a g e n c y ,  th at s h o u l d b e  i nd i c ate d rath e r th an  th e  n ame  o f a  p ro c e du re .  

6 . 2 .  G e n e ra l Eq u i p m e n t Pro c e du re s :  

6 . 2 . 1 .  T h e  l ab o ra to ry  s h al l  h a v e  a  g e n e ral  p ro c e du re  th at d e s c ri b e s  th e  me th o d fo r e n s u ri ng  th at th e  

c al i b ra ti o n,  s tan dardi z a ti o n s ,  c h e c ks ,  and  ma i n te n a n c e  are  p e rfo rme d fo r a l l  re qu i re d  e qu i p me n t 

a n d me a s u re me n t  s tan da rds  at th e  s p e c i fi e d i n te rv al s .  T h i s  p ro c e du re  s h al l  i n c l u de  th e  n am e  o f th e  

i n d i v i d u a l ( s )  o r p o s i ti o n ( s )  re s p o n s i b l e  fo r e n s u ri ng  th at th e s e  ac ti v i ti e s  are  p e rfo rme d,  an d 

p ro c e d ure s  fo r h a nd l i ng  e qu i p m e n t th a t i s  n e w l y  a c qu i re d,  re mo v e d fro m s e rv i c e ,  mo v e d  to  a  n e w  

l o c ati o n ,  o r de fe c ti v e  ( s e e  F i g u re  X 1 . 1 0 ) .  T h e  g e n e ral  p ro c e du re  s h al l  de s c ri b e  h o w  th e  l ab o rat o ry  

m e e ts  t h e  fo l l o w i n g  re qu i re me n t s :  

6 . 2 . 1 . 1 .  T h e  l ab o rato ry  s h a l l  c al i b rat e ,  s t an da rdi z e ,  c h e c k,  an d p e rfo rm ma i n te n an c e  o n  s i g n i fi c an t 

e q u i p me n t as s o c i a te d w i th  te s ts  th e  l ab o ra to ry  p e rfo rms  ( N o te  1 2 ) .  A s  a m i n i mu m,  th e  ap p l i c ab l e  

e q u i p me n t l i s te d i n T ab l e s  A . 1  th ro ug h  A . 9  s h al l  b e  i n c l u de d.  

N o t e  1 2 —Re fe r  to  R 6 1  fo r g u i d a n c e  o n  p e rfo rmi n g  e qu i p me n t c a l i b rati o n s ,  s ta nd a rdi z at i o n s ,  

an d c h e c ks .  

6 . 2 . 1 . 2 .  E qu i p me n t a n d me a s u re me n t s ta n d ards  th at h a v e  b e e n  re mo v e d  fro m s e rv i c e  a n d n e w l y  a c q u i re d 

e q u i p me n t  an d me as u re me n t s ta n dards  w i th o u t a ma n u fa c tu re r’ s  c e rt i fi c a ti o n  s h al l  b e  c al i b ra te d,  

s t an dard i z e d,  o r c h e c ke d b e fo re  b e i ng  p l ac e d i n  s e r v i c e .  M an u fac ture r’ s  c e rti fi c a ti o n  re c o rds  s h al l  

c o nfo rm to  t h e  re qu i re me n ts  o f S e c ti o n  6 . 5  i n  o rd e r to  b e  c o n s i d e re d as  an  ac c e p tab l e  c al i b rati o n  

re c o rd.  

6 . 2 . 1 . 3 .  E qu i p me n t a n d me a s u re me n t s tan d ards  th a t m ay  b e  a ffe c te d b y  mo v i n g  th e m to  a n e w  l o c ati o n  o r 

e n v i ro n me n t s h al l  b e  c al i b ra te d ,  s ta nd ard i z e d,  o r c h e c ke d b e fo re  b e i ng  p l ac e d  i n  s e rv i c e .  

E x a mp l e s  o f e qu i p me n t th a t m ay  b e  a ffe c te d b y  a mo v e  i n c l u d e ,  b u t ar e  n o t  l i mi te d  to ,  b al a n c e s ,  

c o mp re s s i o n  m ac h i n e s ,  me c h a n i c a l  c o mp a c t i o n  e qu i p me n t,  a n d s e n s i ti v e  m e as u re me n t e qu i p me n t.  

6 . 2 . 1 . 4 .  M e a s u re me n t s t an dards  u s e d to  p e rfo rm c al i b ra ti o n s ,  s ta ndard i z ati o n s ,  an d c h e c ks  s h al l  b e  

c al i b ra te d o r s h a l l  h av e  a c e rti fi e d v a l u e  re p o rt e d  b y  th e  man ufac ture r.  T h e  c a l i b rati o n re c o rd  s h a l l  

i n c l u d e  e s ti ma t e s  o f me a s u re me n t u n c e rta i nty .  
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