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

S t e e l  C o m p o n e n t s  fo r H i g h wa y G u a rd ra i l  

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

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 :  4 d ,  S a fe t y  D e v i c e s  

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  s te e l  c o mp o n e n ts  u s e d  i n  n o n - p ro p ri e ta ry  h i g h w a y  g u ard rai l ,  i nc l u di n g  

c o rrug a te d s h e e t s te e l  p re p a re d  fo r u s e  as  g ua rdra i l  b e ams ,  tra n s i t i o n  b e ams ,  e n d s e c ti o n s ,  b u ffe r 

s e c ti o n s ,  te rmi n a l  c o nn e c to rs ,  a nd  b ac ku p  p l a te s ;  fas te n e rs  i n c l u di n g  s ta ndard a nd  h i g h - s tre ng th  

b o l t,  n u ts ,  an d w a s h e rs ;  s te e l  g u ard rai l  p o s ts ;  a n d a n c h o rag e  w i re  ro p e  a nd  s w a g e  fi tti n g s .  

1 . 2 .  T h i s  s p e c i fi c a ti o n c o v e rs  c o ati n g ,  s to rag e ,  an d h an dl i ng  re qu i r e me n ts  fo r z i n c - c o ate d,  z i nc - al l o y  

c o a te d ,  un c o ate d,  an d atmo s p h e ri c  c o rro s i o n - re s i s ta n t c o mp o n e n ts  u s e d  i n h i g h w a y  g u a rdra i l .   

1 . 3 .  A lth o u gh  s o m e  o f th e  c o m p o n e n ts  c o v e re d u n de r th i s  s p e c i fi c a ti o n  a re  u s e d i n  p ro p ri e ta ry  

gu a rdra i l s y s te m s ,  th e s e  s p e c ifi c a ti o n s  do  n o t p u rp o rt to  a ddre s s  a ll c o m p o n e n ts  o f p ro p ri e ta ry  

gu a rdra i l s y s te m s .  

1 . 4 .  T h e  v a l u e s  s ta te d i n U . S .  c us to ma ry  u n i ts  are  to  b e  re g arde d  as  t h e  s tan d ard.  T h e  v a l u e s  g i v e n  i n  

p a re n th e s e s  a re  ma th e mati c a l  c o nv e rs i o n s  to  me tri c  u n i ts  th a t a re  p ro v i d e d fo r i n fo rma ti o n  o n l y  

a n d a re  no t c o n s i d e re d  th e  s tan d ard  u n l e s s  o th e rw i s e  n o te d.  

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  3 0 ,  M e ta l l i c - C o a te d S te e l  W i re  Ro p e  an d F i tti n g s  fo r H i g h w ay  G u ardra i l  

  M  1 1 1 M /M  1 1 1 ,  Z i n c  ( H o t- D i p  G a l v a n i z e d )  C o ati n g s  o n I ro n an d S te e l  P ro du c ts  

  M  2 3 2 M /M  2 3 2 ,  Z i n c  C o a ti ng  ( H o t - D i p )  o n  I ro n  an d S t e e l  H ard w are  

  M  2 7 0 M /M  2 7 0 ,  S tru c t u ra l  S t e e l  fo r B ri d g e s  

  T  6 5 M /T  6 5 ,  M as s  [ W e i g h t]  o f C o ati n g  o n  I ro n  an d S te e l  A rti c l e s  w i th  Z i n c  o r 

Z i n c - A l l o y  C o a ti n g s  

2 . 2 .  A STM Sta n da rds :  

  A 3 6 /A 3 6 M ,  S ta n dard  S p e c i fi c a ti o n  fo r C arb o n  S t ru c tura l  S te e l  

  A 3 0 7 ,  S tan da rd S p e c i fi c ati o n fo r C arb o n  S te e l  B o l ts ,  S tu ds ,  a nd  T h re ade d  Ro d 6 0  0 0 0  p s i  

T e n s i l e  S tre n g th  

  A 3 8 5 /A 3 8 5 M ,  S tan d ard P ra c ti c e  fo r P ro v i di ng  H i g h - Q u al i ty  Z i n c  C o ati ng s  ( H o t D i p )  

  A 5 6 3 /A 5 6 3 M ,  S t an dard S p e c i fi c a ti o n  fo r C arb o n  an d A l l o y S te e l  N u ts  ( I nc h  an d M e tri c )  

  A 5 6 8 /A 5 6 8 M ,  S ta n dard S p e c i fi c a ti o n  fo r S te e l ,  S h e e t,  C a rb o n ,  S tru c tu r al ,  an d H i g h - S tre n g t h ,  

L o w - A l l o y ,  H o t- Ro l l e d an d C o l d - Ro l l e d,  G e n e ra l  Re qu i re me n ts  fo r 

  A 5 7 2 /A 5 7 2 M ,  S ta n d ard  S p e c i fi c a ti o n  fo r H i g h - S tre n g th  L o w - A l l o y  C o l u mb i u m- V an a di u m 

S tru c tu ral  S te e l  
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T S - 4 d  M  1 8 0 - 2  AAS H T O  

  A 5 7 6 ,  S ta nd ard  S p e c i fi c a ti o n fo r S te e l  B ars ,  C arb o n ,  H o t- W ro u g h t,  S p e c i a l  Q u a l i ty  

  A 5 8 8 /A 5 8 8 M ,  S ta n d ard  S p e c i fi c a ti o n  fo r H i g h - S tre ng th  L o w - A l l o y  S tru c tu r al  S te e l ,  up  to  

5 0  ks i  [ 3 4 5  M P a]  M i n i mu m Y i e l d  P o i n t,  w i th  A tmo s p h e ri c  C o rro s i o n  Re s i s ta n c e  

  A 6 0 6 /A 6 0 6 M ,  S tan d ard S p e c i fi c a ti o n  fo r S te e l ,  S h e e t and  S tri p ,  H i g h - S tr e n g th ,  L o w - A l l o y ,  

H o t- Ro l l e d and  C o l d- Ro l l e d ,  w i t h  I mp ro v e d A tmo s p h e ri c  C o rro s i o n  Re s i s ta n c e  

  A 6 5 3 /A 6 5 3 M ,  S tan dard S p e c i fi c a ti o n  fo r S t e e l  S h e e t,  Z i n c - C o ate d  ( G al v an i z e d)  o r Z i n c - I ro n 

A l l o y - C o a te d  ( G al v an n e a l e d)  b y  t h e  H o t- D i p  P ro c e s s  

  A 7 8 0 /A 7 8 0 M ,  S ta n d ard  P ra c ti c e  fo r Re p a i r o f D ama g e d  a nd U n c o a te d A re as  o f H o t- D i p  

G a l v an i z e d  C o a ti n g s  

  A 9 2 4 /A 9 2 4 M ,  S ta n d ard  S p e c i fi c ati o n  fo r G e n e ra l  Re q u i r e me n ts  fo r S te e l  S h e e t,  M e ta l l i c  

C o ate d  b y  th e  H o t- D i p  P ro c e s s  

  A 9 9 2 /A 9 9 2 M ,  S tan dard S p e c i fi c a ti o n  fo r S t ru c tura l  S te e l  S h a p e s  

  A 1 0 4 6 /A 1 0 4 6 M ,  S tan da rd S p e c i fi c a ti o n  fo r S t e e l  S h e e t,  Z i n c - A l u mi n u m- M ag n e s i u m A l l o y -

C o a te d b y  th e  H o t- D i p  P ro c e s s  

  B 6 ,  S tand ard  S p e c i fi c at i o n  fo r Z i n c  

  B 6 9 5 ,  S tan da rd  S p e c i fi c ati o n fo r C o ati ng s  o f Z i n c  M e c h an i c a l l y  D e p o s i te d  o n I ro n  and  S te e l  

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

( E l e c tro mag n e ti c )  T e s ti n g  M e th o d s  

  F 4 3 6 /F 4 3 6 M ,  S ta n d ard  S p e c i fi c ati o n  fo r H ard e n e d  S te e l  W a s h e rs  I n c h  a n d M e tri c  

D i me n s i o n s  

  F 5 6 8 M ,  S tan dard S p e c i fi c a ti o n  fo r C arb o n  a n d A l l o y  S te e l  E x te rn a l l y  T h re ad e d  M e tri c  

F as te n e rs  ( w i th d raw n  2 0 1 2 ;  no  re p l a c e me n t)  

  F 2 3 2 9 /F 2 3 2 9 M ,  S tan da rd S p e c i fi c a ti o n fo r Z i n c  C o a ti ng ,  H o t- D i p ,  Re q ui re me n ts  fo r 

A p p l i c ati o n to  C arb o n  a nd  A l l o y  S te e l  B o l ts ,  S c re w s ,  W as h e rs ,  N u ts ,  and  S p e c i a l  T h re ade d 

F a s te n e rs  

  F 3 1 2 5 /F 3 1 2 5 M ,  S ta nd a rd S p e c i fi c a ti o n  fo r H i g h  S tre 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  a n 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  

2 . 3 .  A NSI/A SME Sta n da rds :  

  B 1 . 1 ,  U n i fi e d  I n c h  S c re w  T h re a ds  ( U N ,  U N R,  a nd  U N J  T h re ad F o rms )  

  B 1 . 1 3 M ,  M e tri c  S c re w  T h re ads :  M  P ro fi l e  

  B 1 8 . 2 1 . 1 ,  W as h e rs :  H e l i c al  S p ri n g - L o c k,  T o o th  L o c k,  an d P l ai n  W as h e rs  ( I n c h  S e ri e s )  

  B 1 8 . 2 2 M ,  M e tri c  P l a i n  W as h e rs  

3 .  C L AS S I F I C A T I O N  

3 . 1 .  Si x  ty p e s  a n d tw o  c la s s e s  o f gu a rdra i l b e a m s ,  tra n s i ti o n  b e a m s ,  e n d s e c ti o n s ,  b u ffe r s e c ti o n s ,  

te rm i n a l c o n n e c to rs ,  a n d b a c ku p  p la te s  a re  p ro v i de d a s  fo llo w s :  

3 . 1 . 1 .  Ty p e s :  

Ty p e  I—Z i n c - c o a te d ,  1 . 8 0  o z /ft2  ( 5 5 0  g /m2 )  t o ta l  b o th  s i de s  c o a ti n g  w e i g h t ( ma s s )  mi n i m u m 

s i n g l e - s p o t.  

Ty p e  II—Z i n c - c o a te d,  3 . 6 0  o z /ft2  ( 1 1 0 0  g /m2 )  to tal  b o th  s i de s  c o at i ng  w e i g h t ( ma s s )  mi n i mu m 

s i n g l e - s p o t.  

Ty p e  III—P a i nt- c o a te d.  

Ty p e  IV— A tmo s p h e ri c  c o rro s i o n - re s i s ta n t s te e l  ( w e a th e ri n g  s te e l ) .  

Ty p e  V—Z i n c - a l u m i n u m- ma g n e s i u m a l l o y  c o ate d ,  0 . 8 0  o z /ft2  ( 2 4 5  g /m2 )  t o ta l  b o th  s i d e s  c o a ti n g  

w e i g h t ( ma s s )  mi n i mu m s i n g l e - s p o t.  
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Ty p e  VI—Z i n c - a l u mi n u m- ma g n e s i u m a l l o y  c o ate d,  1 . 0 0  o z /ft2  ( 3 0 5  g /m2 )  to ta l  b o th  s i d e s  c o ati n g  

w e i g h t ( mas s )  m i n i mu m s i n g l e - s p o t.  

3 . 1 . 2 .  Cla s s e s :  

Cla s s  A —B a s e  me ta l  n o mi n al  th i c kn e s s  o f—0 . 1 0 5  i n .  ( 2 . 6 7  m m) ,  1 2  g aug e .  

Cla s s  B —B a s e  me tal  n o mi n al  th i c kn e s s  o f—0 . 1 3 5  i n .  ( 3 . 4 3  m m) ,  1 0  g aug e .  

3 . 2 .  To le ra n c e s :  

3 . 2 . 1 .  T o l e ran c e s  fo r T y p e s  I ,  I I ,  V ,  a n d V I  c o a ti ng s  s h a l l  c o n fo rm to  th e  v a l u e s  i n  T ab l e  1 .  

 

T a b l e  1 —C o ati n g  W e i g h t an d T h i c kn e s s  Re q u i re me n ts  

  C o a ti n g  W e i g h t ( T o tal  B o t h  S i de s ) a  M i n i mu m S i n g l e - S p o t  S i n g l e  S i de  

C o a ti n g  T h i c kn e s s b    M i n i mu m S i n g l e - S p o t  M i n i mu m T ri p l e - S p o t  

T yp e   o z /ft 2  g / m2   o z /ft 2  g / m2  mi l s  µ m 

I   1 . 8 0  5 5 0   2 . 0 0  6 1 0  1 . 5 c  3 8 . 5 c  

I I   3 . 6 0  1 1 0 0   4 . 0 0  1 2 2 0  3 . 0 c  7 7 . 0 c  

V   0 . 8 0  2 4 5   0 . 9 0  2 7 5  0 . 8 d 2 0 . 4 d 

V I   1 . 0 0  3 0 5   1 . 1 5  3 5 0  1 . 0 d 2 5 . 4 d 

a  T h e  s p o t  s h al l  b e  a  ran do ml y s e l e c te d  l o c ati o n  o n  th e  fi n i s h e d  s he e t s te e l  c o mp o n e nt .  T h e  w e i g ht i s  de e me d  to  b e  th e  c o mb i n e d c o ati ng  w e i g ht  o n  b o th  s i de s  o f 

th e  s h e e t  s t e e l  c o mp o n e n t  at th at s p o t.  

b  V a l u e s  i n  th e s e  c o l umn s  c o rre s p o nd  to  t he  th i c k ne s s  v a l u e  c o nv e rte d  fro m th e  mi n i mu m s i ng l e - s p o t  c o l u mn  d i v i d e d b y 2  w h i c h  re s u l ts  i n  a  s i n g l e  s i d e d  th i c kn e s s  

v a l u e .  
c  G a l v ani z e d c o a ti n g  th i c kn e s s  c o n v e rs i o n:  1 . 0 0  o z / ft 2  =  1 . 6 8  mi l s  ( 7 . 1 4  g /m2  =  1 . 0 0  μm)   
d Z i n c - a l u mi n u m- ma g n e s i u m a l l o y c o a ti n g  th i c k ne s s  c o nv e rs i o n :  1 . 0 0  o z / ft 2  =  2 . 0 0  mi l s  ( 6 . 0 1  g / m2  =  1 . 0 0  μm)  

 

3 . 2 . 2 .  T h i c kn e s s  to l e ran c e  fo r C l a s s e s  A  and  B  b as e  me ta l  s h al l  c o n fo rm to  A S T M  A 5 6 8 M  T ab l e  4 .  

4 .  O R D E R I N G  I N F O R M A T I O N  

4 . 1 .  O rde rs  fo r gu a rdra i l b e a m s ,  tra n s i ti o n  b e a m s ,  e n d s e c ti o n s ,  b u ffe r s e c ti o n s ,  te rm in a l c o n n e c to rs ,  

a n d b a c ku p  p la te s  u n de r th i s  s p e c i fi c a ti o n  s h a ll i n c lu de  th e  fo llo w i n g i n fo rm a ti o n ,  a s  re q u i re d,  to  

a de q u a te ly  de s c ri b e  th e  de s i re d s h e e t s te e l c o m p o n e n t:  

4 . 1 . 1 .  Q u an ti t y  ( l i n e ar fe e t o r n u mb e r o f p i e c e s ) ,  

4 . 1 . 2 .  C l a s s ,  

4 . 1 . 3 .  T y p e ,  

4 . 1 . 4 .  E ffe c ti v e  l e ng th  o f s e c ti o n  fo r g u a rd ra i l  b e ams  1 2 . 5  ft o r 2 5 . 0  ft ( 3 . 8  m o r 7 . 6  m) ;  o r b a c kup  p l ate s  

6  i n .  o r 1 2  i n .  ( 1 5 2 . 4  mm o r 3 0 4 . 8  m m) ,  

4 . 1 . 5 .  S h ap e  ( W ,  th ri e ,  s y m me tri c a l ,  a s y mm e t ri c a l ) ,  

4 . 1 . 6 .  C o mp o n e n t  ( b e a m,  tran s i ti o n b e am,  e n d s e c ti o n ,  b u ffe r s e c ti o n ,  te rmi n al  c o n n e c to r,  b a c ku p  p l a te ) ,  

4 . 1 . 7 .  Ra di u s  and  di re c t i o n  o f c u rv atu re  ( c o n v e x  o r c o n c a v e )  fo r c u rv e d g u ardrai l  b e a ms ,  i f ap p l i c a b l e ,  

a n d 

4 . 1 . 8 .  E x c e p ti o n s  to  th i s  s p e c i fi c a ti o n  o r s p e c i a l  re qu i re me n ts ,  i f an y .  
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4 . 2 .  O rde rs  fo r fa s te n e rs  u n de r th is  s p e c i fi c a ti o n  s h a ll in c lu de  th e  fo llo w in g i n fo rm a ti o n ,  a s  re q u i re d,  

to  a de q u a te ly  de s c ri b e  th e  de s i re d fa s te n e r:  

4 . 2 . 1 .  Q u an t i ty  ( n u m b e r o f p i e c e s ) ,  

4 . 2 . 2 .  C o a ti n g  re q u i re me n t to  ma tc h  g u ardra i l  ty p e  ( z i n c - c o a te d ,  a t mo s p h e r i c  c o rro s i o n - re s i s tan t ,  z i n c  

a l l o y  c o a te d) ,  

4 . 2 . 3 .  G rad e  o f fa s te n e r ( A S T M  o r A N S I /A S M E  de s i g n a ti o n ) ,  

4 . 2 . 4 .  S i z e  o f fas te n e r ( 5 /8 - i n .  U N C ,  1 6 - m m c o ars e  th r e ad,  e tc . ) ,  

4 . 2 . 5 .  F a s te n e r ty p e  ( s p l i c e  b o l t [ a l te rn a ti v e  1  o r 2 ] ,  s p l i c e  n u t ,  p o s t b o l t [ al te rn ati v e  1  o r 2 ] ,  p o s t n u t,  

h i g h  s tre ng th  an c h o r b o l t,  o r w a s h e r) ,  

4 . 2 . 6 .  O v e ral l  b o l t l e n g th  an d th re ad e d l e ng th  o f b o l t,  a nd 

4 . 2 . 7 .  E x c e p ti o n s  t o  th i s  s p e c i fi c a ti o n  o r s p e c i a l  re qu i re me n ts ,  i f an y .  

4 . 3 .  O rde rs  fo r s te e l gu a rdra i l p o s ts  u n de r th i s  s p e c i fi c a ti o n  s h a ll i n c lu de  th e  fo llo w i n g in fo rm a ti o n  a s  

re q u i re d to  a de q u a te ly  de s c rib e  th e  s te e l gu a rdra i l p o s t:  

4 . 3 . 1 .  Q u an t i ty  ( n u m b e r o f p i e c e s ) ,  

4 . 3 . 2 .  C o a ti n g  re q u i re me nt,  

4 . 3 . 3 .  M a te r i al  g rade  ( A A S H T O  o r A S T M  d e s i g n ati o n ) ,  

4 . 4 .  S h ap e  an d s i z e  o f p o s t c ro s s  ,  S e c ti o n  4 .  

5 .  B A S I S  O F  A C C E P T A N C E  

5 . 1 .  A l l  ma te ri a l  s h a l l  b e  s u b j e c t to  i n s p e c ti o n  an d s amp l i n g  at th e  fa b ri c at i n g  p l a n t,  w ar e h o us e ,  o r 

afte r d e l i v e ry  to  t h e  s i te  o f c o n s tru c ti o n.  

5 . 2 .  A c c e p ta n c e  b y  Sa m p li n g:  

5 . 2 . 1 .  T h e  e ng i n e e r ma y  t ake  o n e  p i e c e  o f e a c h  s h e e t s te e l  c o mp o n e n t,  s te e l  g ua rdra i l  p o s t,  and  an c h o r 

w i re  r o p e  and  s w ag e  fi tti n g  fro m e a c h  2 0 0  p i e c e s  i n  a l o t,  o r fro m e ac h  l o t i f l e s s  th a n 2 0 0  p i e c e s  

are  i n c l u d e d  th e re i n ,  fo r d e te rmi n a ti o n  o f c o mp l i a n c e  w i th  s p e c i fi c a ti o n  re qu i re me n ts .  I f o n e  p i e c e  

fai l s  to  me e t th e  re qu i re me n ts ,  tw o  o th e r p i e c e s  s h a l l  b e  te s te d.  I f e i th e r o f th e s e  p i e c e s  fai l s  to  

c o nfo rm t o  t h e  re qu i re me n ts  o f th i s  s p e c i fi c a ti o n ,  th e  l o t o f m a te ri a l  re p re s e n te d b y  th e s e  s a mp l e s  

s h a l l  b e  re j e c te d .  A  l o t s h a l l  b e  c o n s i d e r e d th a t q u an ti ty  o f m ate ri a l  o ffe re d fo r i n s p e c ti o n  a t o n e  

ti me  th a t b e a rs  th e  s a me  h e a t a n d c o a ti ng  i d e n ti fi c at i o n .  

5 . 3 .  A c c e p ta n c e  b y  B ra n d R e gi s tra ti o n  a n d Gu a ra n te e :  

5 . 3 . 1 .  B y  mu t u a l  a g re e me n t b e tw e e n  t h e  fab ri c ato r a nd  e n g i n e e r,  a c c e p t an c e  ma y  b e  b as e d o n a  b ran d 

re g i s tra ti o n  and  g u aran t e e  fi l e d w i t h  th e  e n g i n e e r b y  th e  fab ri c a to r.  F o r ac c e p tan c e  o f a  b ra nd ,  th e  

fab ri c ato r s h a l l  fu rn i s h  a  b rand  re g i s tra ti o n  an d g u ar an te e  m e e ti n g  th e  ap p ro v a l  o f th e  e n g i n e e r a nd  

s h o w i ng  th e  b ran d n a me  o r de s i g n at i o n ;  th e  m an n e r i n  w h i c h  i t w i l l  ap p e ar o n  th e  fab ri c ate d  s h e e t 

s te e l  c o mp o n e n t s ,  s te e l  g u ardra i l  p o s ts ,  o r an c h o r w i re  ro p e  a n d s w ag e  fi tti n g s ;  th e  ty p i c al  

me c h an i c al  p ro p e rti e s ;  c h e mi c al  c o mp o s i ti o n  i f s p e c i fi e d;  th e  c l as s  a nd  ty p e ;  a n d o th e r s p e c i fi e d  

p ro p e rti e s .  T h e  fab ri c a to r s h al l  al s o  g u ar an te e  th at  as  l o n g  as  ma te ri al  i s  fu rn i s h e d un de r th a t b ran d 
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an d de s i g n ati o n ,  i t w i l l  c o n fo rm fu l l y  to  th e  re qu i re me n ts  o f th e  s p e c i fi c a ti o n  and  s h a l l  b e  re p l ac e d 

w i th o u t c o s t to  th e  e n g i n e e r w h e n fo u n d no t i n  c o nfo rmi t y  w i th  an y  o f th e  s p e c i fi e d  re qui re me n ts .  

T h e  b ran d re g i s tra ti o n  an d g ua ra n te e  s h a l l  b e  s w o rn  to  fo r th e  fa b ri c ato r b y  a  p e rs o n  h av i n g  l e g al  

au th o ri ty  to  b i n d t h e  c o mp a ny .  U p o n  ap p ro v al  o f a b ran d re g i s trati o n an d g u a ran te e ,  th at b ra nd  

w i l l  b e  ac c e p te d  w i th o u t  furth e r c e rti fi c a ti o n .  I f,  i n s u b s e qu e n t a c tu al  fi e l d u s e ,  th e re  i s  e v i d e n c e  o f 

mi s b ran di n g  as  d e t e rmi n e d b y  ran do m s a mp l i n g  an d d e te c ti o n o f i n ad e qu ate  te n s i l e  s tre ng th ,  y i e l d  

s t re n g th ,  e l o n g a ti o n ,  i mp ro p e r c o a ti n g ,  d e fi c i e n t th i c kn e s s ,  o r i mp ro p e r fab ri c a ti o n ,  th e  ma te ri al  

w i l l  b e  re j e c te d  an d ap p ro v a l  fo r  fu rth e r u s e  w i th d raw n  u n ti l  s u b s e qu e n tl y  re ap p ro v e d .  S a mp l e s  

fo r te s t o f an y  ma te ri a l  o ffe re d fo r u s e  may  b e  ta ke n  a t an y t i me  d e e me d de s i rab l e  b y  th e  e n g i n e e r.  

5 . 3 . 2 .  T h e  man u fac ture r o r fab ri c a to r s h a l l  make  s uc h  te s ts  an d me a s u re me n ts  a s  n e c e s s ary  to  e ns u re  th a t 

th e  mate ri a l  p ro du c e d c o mp l i e s  w i th  a l l  s p e c i fi c at i o n  re qu i re me n ts .  T h e s e  te s ts  a n d me as u re me n ts  

s h a l l  b e  s o  i de n ti fi e d  b y  th e  i de n t i fi c a ti o n  s y mb o l s  o r c o de  u s e d o n  th e  s h e e t s te e l  c o mp o n e n ts ,  

s te e l  g u ardrai l  p o s ts ,  o r an c h o r w i re  ro p e  an d s w ag e  fi tti n g s  th at th e  ma n u fa c tu re r c an  p ro d u c e  

s p e c i fi c  re p o rts  s h o w i n g  th e s e  t e s t r e s u l t s .  C o p i e s  o f re p o rts  o f th e s e  te s ts  s h al l  b e  ke p t o n  fi l e  a nd  

s h al l  b e  s ub mi t te d  to  th e  e ng i n e e r o n  re qu e s t.  

5 . 3 . 3 .  T h e  b rand  s h al l  b e  re mo v e d o r o b l i te ra te d b y th e  ma n u fac ture r o r fab ri c at o r o n al l  ma te r i al  w h e re  

c o n tro l  te s ts ,  as  o u tl i n e d h e re i n ,  do  no t s h o w  c o nfo rma n c e  to  th i s  s p e c i fi c a ti o n .  

6 .  M A T E RI A L S  

6 . 1 .  B a s e  Me ta l fo r Sh e e t Ste e l—T h e  g u ard rai l  b e ams ,  tra n s i t i o n  b e a ms ,  e n d s e c ti o n s ,  b u ffe r s e c ti o n s ,  

te rm i n a l  c o nn e c to rs ,  a nd  b a c ku p  p l ate s  s h a l l  c o n s i s t o f s h e e t p ro d u c e d  fro m e l e c tri c  a rc  fu rn a c e  o r 

b a s i c  o x yg e n fu rn ac e  s te e l  and  s h a l l  me e t th e  me c h a n i c a l  p ro p e rti e s  s p e c i fi e d  i n  S e c ti o n  8 .  T h e  

c h e mi c a l  c o mp o s i ti o n o f th e  b a s e  me t a l  fo r T y p e  I V  s h a l l  b e  a s  ap p ro v e d  b y  th e  e ng i n e e r.  

6 . 1 . 1 .  A l l  s h e e t s te e l  c o mp o n e n ts  i nc l u di n g  g u ard ra i l  b e ams ,  tra ns i ti o n  b e a ms ,  e n d s e c ti o n s ,  b u ffe r 

s e c ti o n s ,  te rmi n a l  c o n n e c to rs ,  a nd  b a c kup  p l at e s  s h a l l  b e  th e  s ame  t y p e  ( i . e . ,  c o a ti n g )  as  th e  

g u ard rai l  b e am  to  w h i c h  i t i s  atta c h e d.  

6 . 1 . 2 .  En d Se c ti o n  o r B u ffe r Se c ti o n —T h e  mat e ri a l  fo r e nd  s e c ti o n s  an d b uffe r s e c ti o n s  s h a l l  b e  o f th e  

s ame  o r g re ate r me ta l  th i c kn e s s  ( i . e . ,  c l a s s )  as  th e  g u ard rai l  b e am to  w h i c h  i t i s  atta c h e d,  un l e s s  

o th e rw i s e  s p e c i fi e d b y  th e  e ng i n e e r .  

6 . 2 .  Zi n c —T h e  z i n c  u s e d fo r th e  c o ati n g  o f T yp e s  I  and  I I  s h al l  b e  a s  p re s c ri b e d  i n  A S T M  B 6  a nd  s h a l l  

b e  at l e a s t e qu al  to  th e  g ra d e  de s i g n ate d as  “ P ri me  W e s te rn . ”  

6 . 3 .  Zi n c - A lu m in u m - Ma gn e s iu m  A llo y —T h e  z i nc - al u mi n u m- m ag n e s i u m a l l o y  fo r T y p e s  V  an d V I  

s h a l l  c o n ta i n  5 –1 3  p e rc e n t a l u mi n u m,  2 –4  p e rc e n t ma g n e s i u m,  a n d  up  to  1  p e rc e n t  to tal  ad di t i o n al  

a l l o y i n g  e l e me n ts  ( e x c e p t i ro n ) ,  an d th e  b a l an c e  s h al l  b e  z i n c  a s  p re s c ri b e d  i n  A S T M  

A 1 0 4 6 /A 1 0 4 6 M  S e c ti o n  6 . 2 .  

6 . 4 .  Fa s te n e rs :  

6 . 4 . 1 .  Sta n da rd Stre n gth  B o lts :  

6 . 4 . 1 . 1 .  U n l e s s  o th e rw i s e  s p e c i fi e d ,  s ta n dard s tre ng th  b o l ts  u s e d  w i th  T y p e s  I ,  I I ,  I I I ,  V ,  an d V I  s h e e t s te e l  

c o mp o n e n ts  o r s te e l  g u a rdra i l  p o s ts  s h al l  c o nfo rm to  o r e x c e e d  th e  re qu i re m e n ts  o f A S T M  A 3 0 7  

G rad e  A  ( A S T M  F 5 6 8 M  C l as s  4 . 6 )  an d s h al l  b e  c o ate d i n ac c o rd an c e  w i th  S e c ti o n  9 . 2 . 2  o f th i s  

s p e c i fi c at i o n .  
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