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SECTI ON 34 71 13. 16

VEHI CLE CRASH BARRI ERS
02/15

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  r oadsi de bar r i er s.

Adher e t o UFC 1- 300- 02 Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Cr i t er i a Change Request  ( CCR) .

**************************************************************************

PART 1   GENERAL

1. 1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out s i de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y  
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.
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Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y  
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI CI ALS 
(AASHTO)

AASHTO M 180 ( 2012;  R 2017)  St andar d Speci f i cat i on f or  
Cor r ugat ed Sheet  St eel  Beams f or  Hi ghway 
Guardrail

AASHTO M 30 ( 2002;  R 2010)  St andar d Speci f i cat i on f or  
Zi nc- Coat ed St eel  Wi r e Rope and Fi t t i ngs 
f or  Hi ghway Guar dr ai l

AASHTO MASH ( 2016)  Manual  f or  Assessi ng Saf et y 
Har dwar e -  Second Edi t i on

ASTM I NTERNATI ONAL ( ASTM)

ASTM A1 ( 2000;  R 2018)  St andar d Speci f i cat i on f or  
Car bon St eel  Tee Rai l s

ASTM A1035/ A1035M ( 2016a)  St andar d Speci f i cat i on f or  
Def or med and Pl ai n,  Low- car bon,  Chr omi um,  
St eel  Bar s f or  Concr et e Rei nf or cement

ASTM A123/ A123M ( 2017)  St andar d Speci f i cat i on f or  Zi nc 
( Hot - Di p Gal vani zed)  Coat i ngs on I r on and 
St eel  Pr oduct s

ASTM A153/ A153M ( 2016)  St andar d Speci f i cat i on f or  Zi nc 
Coat i ng ( Hot - Di p)  on I r on and St eel  
Hardware

ASTM A242/ A242M ( 2013;  R 2018)  St andar d Speci f i cat i on f or  
Hi gh- St r engt h Low- Al l oy St r uct ur al  St eel

ASTM A27/ A27M ( 2017)  St andar d Speci f i cat i on f or  St eel  
Cast i ngs,  Car bon,  f or  Gener al  Appl i cat i on

ASTM A307 ( 2014;  E 2017)  St andar d Speci f i cat i on f or  
Car bon St eel  Bol t s,  St uds,  and Thr eaded 
Rod 60 000 PSI  Tensi l e St r engt h

ASTM A36/ A36M ( 2014)  St andar d Speci f i cat i on f or  Car bon 
St r uct ur al  St eel

ASTM A449 ( 2014)  St andar d Speci f i cat i on f or  Hex Cap 
Scr ews,  Bol t s,  and St uds,  St eel ,  Heat  
Tr eat ed,  120/ 105/ 90 ksi  Mi ni mum Tensi l e 
St r engt h,  Gener al  Use
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ASTM A47/ A47M ( 1999;  R 2014)  St andar d Speci f i cat i on f or  
Fer r i t i c  Mal l eabl e I r on Cast i ngs

ASTM A499 ( 2015)  St andar d Speci f i cat i on f or  St eel  
Bar s and Shapes,  Car bon Rol l ed f r om " T"  
Rails

ASTM A563 ( 2015)  St andar d Speci f i cat i on f or  Car bon 
and Al l oy St eel  Nut s

ASTM A563M ( 2007;  R 2013)  St andar d Speci f i cat i on f or  
Car bon and Al l oy St eel  Nut s ( Met r i c)

ASTM A568/ A568M ( 2017a)  St andar d Speci f i cat i on f or  St eel ,  
Sheet ,  Car bon,  St r uct ur al ,  and 
Hi gh- St r engt h,  Low- Al l oy,  Hot - Rol l ed and 
Col d- Rol l ed,  Gener al  Requi r ement s f or

ASTM A588/ A588M ( 2015)  St andar d Speci f i cat i on f or  
Hi gh- St r engt h Low- Al l oy St r uct ur al  St eel  
wi t h 50 ksi  ( 345 MPa)  Mi ni mum Yi el d Poi nt ,  
wi t h At mospher i c  Cor r osi on Resi st ance

ASTM A615/ A615M ( 2016)  St andar d Speci f i cat i on f or  Def or med 
and Pl ai n Car bon- St eel  Bar s f or  Concr et e 
Reinforcement

ASTM A706/ A706M ( 2016)  St andar d Speci f i cat i on f or  
Low- Al l oy St eel  Def or med and Pl ai n Bar s 
f or  Concr et e Rei nf or cement

ASTM A709/ A709M ( 2017)  St andar d Speci f i cat i on f or  
St r uct ur al  St eel  f or  Br i dges

ASTM B695 ( 2004;  R 2016)  St andar d Speci f i cat i on f or  
Coat i ngs of  Zi nc Mechani cal l y Deposi t ed on 
I r on and St eel

ASTM C94/ C94M ( 2017a)  St andar d Speci f i cat i on f or  
Ready- Mi xed Concr et e

ASTM D4956 ( 2013)  St andar d Speci f i cat i on f or  
Ret r or ef l ect i ve Sheet i ng f or  Tr af f i c  
Control

ASTM F3125/ F3125M ( 2015a)  St andar d Speci f i cat i on f or  Hi gh 
St r engt h St r uct ur al  Bol t s,  St eel  and Al l oy 
St eel ,  Heat  Tr eat ed,  120 ksi  ( 830 MPa)  and 
150 ksi  ( 1040 MPa)  Mi ni mum Tensi l e 
St r engt h,  I nch and Met r i c Di mensi ons

U. S.  FEDERAL HI GHWAY ADMI NI STRATI ON ( FHWA)

NCHRP 350 ( 1993)  Recommended Pr ocedur es f or  t he 
Saf et y Per f or mance Eval uat i on of  Hi ghway 
Features
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1. 2   SUBMITTALS

**************************************************************************
NOTE:   Revi ew submi t t al  descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y  or  cr i t i cal i t y ,  
wi t h a " G. "   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.   Onl y add a “ G”  t o an i t em,  i f  t he submi t t al  
i s  suf f i c i ent l y i mpor t ant  or  compl ex i n cont ext  of  
t he pr oj ect .

For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y.   
Codes f or  Ar my pr oj ect s usi ng t he Resi dent  
Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i c t  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i c t  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y  ar e not  used f or  Navy,  
Ai r  For ce,  and NASA pr oj ect s.

The " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y  mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

**************************************************************************

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y  Cont r ol  
appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he " G"  
desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  t he 
Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

FHWA Accept ance Let t er

SD- 08 Manuf act ur er ' s I nst r uct i ons

End Anchor age
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  Submi t  at  l east  14 days pr i or  t o i nst al l at i on.

Cr ash Cushi on

  Submi t  at  l east  14 days pr i or  t o i nst al l at i on.

PART 2   PRODUCTS

2. 1   GUARDRAI L POSTS

Guar dr ai l  post s must  be ei t her  wood or  st eel  and of  t he di mensi ons 
i ndi cat ed.   Unl ess ot her wi se i ndi cat ed,  use onl y one t ype of  post  
t hr oughout  t he pr oj ect .

2. 1. 1   Sawn Wood Post s and Of f set  Bl ocks

**************************************************************************
NOTE:   I ncl ude r ef er ence t o appl i cabl e St at e DOT 
speci f i cat i on f or  wood post s and of f set  bl ocks.

**************************************************************************

Except  as ot her wi se speci f i ed her ei n,  pr ovi de wood post s and of f set  bl ocks 
as speci f i ed i n [ _____] .   Post s and of f set  bl ocks must  be of  st r ess gr ade 
and capabl e of  r esi st i ng a wor ki ng st r ess of  11 MPa 1600 psi  on t he ext r eme 
f i ber s when subj ect ed t o bendi ng.   Post s and bl ocks must  be doubl e end 
t r i mmed wi t h t he mount i ng bol t  hol e i n each bei ng dr i l l ed 2 mm 1/ 16 i nch 
over si ze and wi t hi n 13 mm 1/ 2 i nch of  t he speci f i ed l ocat i on on ei t her  s i de 
of  t he post  or  bl ock.   Al l  wood post s and of f set  bl ocks must  be r ough,  f r ee 
of  wane,  squar ecut ,  and f ul l y  sawn t o t he di mensi ons i ndi cat ed.   Dr i l l  post  
bol t  hol es bef or e pr eser vat i ve t r eat ment  i s  appl i ed.   Unl ess ot her wi se 
appr oved,  use onl y one pr eser vat i ve on t he pr oj ect .

2. 1. 2   St eel  Post s

Fabr i cat e " H"  beam sect i ons f r om st eel  conf or mi ng t o ei t her  ASTM A36/ A36M, 
ASTM A588/ A588M or  ASTM A242/ A242M and conf or mi ng t o t he s i ze,  wei ght  and 
di mensi ons i ndi cat ed.   Use bol t s must  be of  t he di amet er s i ndi cat ed.   Bol t s 
used wi t h gal vani zed ASTM A36/ A36M st eel  must  conf or m t o ASTM A307.   
ASTM F3125/ F3125M,  Type 3 bol t s may be used wi t h ASTM A588/ A588M or  
ASTM A242/ A242M st eel  wi t hout  gal vani z i ng.   Gal vani ze bol t s,  post s,  and al l  
necessar y har dwar e f abr i cat ed f r om ASTM A36/ A36M st eel  i n accor dance wi t h 
ASTM A123/ A123M.

2. 1. 3   Pol ymer  and Pol ymer  Composi t e Of f set  Bl ocks

Ppr ovi de pol ymer  and pol ymer  composi t e of f set  bl ocks cer t i f i ed by t he 
Feder al  Hi ghway Admi ni st r at i on ( FHWA)  t o meet  t he r equi r ement s of  ei t her  
NCHRP 350 or  AASHTO MASH.   Submi t  a copy of  t he FHWA Accept ance Let t er .

2. 2   W- BEAM GUARDRAI L

Pr ovi de gal vani zed st eel  beam guar d r ai l  el ement s and f i t t i ngs of  t he 
i ndi cat ed desi gn and det ai l s .   The f i ni shed st eel  beam el ement s must  be 
Cl ass A ( base met al  nomi nal  t hi ckness 2. 67 mm 0. 105 i nch and conf or m t o t he 
r equi r ement s of  AASHTO M 180.   Gal vani z i ng of  st eel  beam el ement s must  be 
Type 1 ( z i nc coat ed 550 gr ams per  squar e met er  1. 80 ounces per  squar e f oot ,  
mi ni mum si ngl e spot )  and must  conf or m t o t he r equi r ement s of  AASHTO M 180.
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2. 3   " W'  BEAM END SECTI ON

Pr ovi de " W"  beam end sect i ons of  t he same or  gr eat er  t hi ckness of  met al  and 
t he same t ype as t he beam t o whi ch i t  i s  at t ached.

2. 4   GUARDRAI L HARDWARE

Al l  f i t t i ngs ( bol t s,  nut s,  washer s,  et c. )  f or  guar dr ai l  must  conf or m t o t he 
r equi r ement s of  AASHTO M 180.

Bol t  Use Bol t  Si ze and Conf i gur at i on

Ri val  Spl i ces 16 mm 5/ 8 i nch 
diameter

But t on head t ype wi t h oval  shoul der  
conf or mi ng t o al t er nat i ve No.  1 or  2 
conf i gur at i on of  AASHTO M 180

Fast eni ng Rai l  t o St eel  
or  Ti mber  Bl ocks

16 mm 5/ 8 i nch 
diameter

But t on head t ype wi t h oval  shoul der  
conf or mi ng t o al t er nat i ve No.  1 or  2 
conf i gur at i on of  AASHTO M 180

Rai l  Spl i ces 35 mm 1. 25 i nches 
long

Fast eni ng Rai l  t o St eel  
Block

50 mm 2 i nches 
long

Mi ni mum t hr ead l engt h of  45 mm 1. 5 i nches

Fast eni ng Rai l  t o 
Ti mber  Bl ock and Post

460 mm 18 i nches 
long

Mi ni mum t hr ead l engt h of  100 mm 2. 5 i nches

Fast eni ng St eel  Bl ock 
t o Post

50 mm 1. 5 i nches 
long

16 mm 5/ 8 i nch di amet er  hex head t ype

2. 5   TERMI NAL FOR W- BEAM GUARDRAI L

**************************************************************************
NOTE:   Guar dr ai l  t er mi nal s must  meet  t he 
cr ashwor t hi ness cr i t er i a of  NCHRP 350 or  t he Manual  
f or  Assessi ng Saf et y of  Har dwar e ( MASH) .   FHWA 
accept ance l et t er s f or  var i ous end t r eat ment s ar e 
avai l abl e on t he FHWA Saf et y Pr ogr am webpage.

TL- 1,  TL- 2 and TL- 3 ar e conduct ed at  speeds of  50 
km/ h,  70 km/ h,  and 100 km/ h r espect i vel y.   The t est s 
conduct ed depend on whet her  t he t er mi nal  i s  a gat i ng 
or  nongat i ng devi ce.   A gat i ng devi ce i s one 
desi gned t o al l ow cont r ol l ed penet r at i on of  t he 
vehi c l e when i mpact ed bet ween t he end and t he 
begi nni ng of  t he l engt h of  need of  t he devi ce.   A 
nongat i ng devi ce i s desi gned t o cont ai n and r edi r ect  
a vehi c l e when i mpact ed downst r eam f r om t he end of  
t he devi ce.

**************************************************************************

Pr ovi de a [ f l ar ed]  [ Eccent r i c Loader  Ter mi nal  ( ELT) ]  [ Modi f i ed Eccent r i c 
Loader  Ter mi nal  ( SRT) ]  [ Fl ar ed Ener gy- Absor bi ng Ter mi nal  ( FLEAT) ]  [ Sl ot t ed 
Rai l  Ter mi nal  ( SRT- 350) ]  [ t angent ]  [ Ext r uder  Ter mi nal  ( ET- Pl us) ]  
[ Sequent i al  Ki nki ng Ter mi nal  ( SKT- 350) ]  t er mi nal  f or  w- beam guar dr ai l .   
Pr ovi de  t er mi nal  cer t i f i ed by t he Feder al  Hi ghway Admi ni st r at i on ( FHWA)  t o 
meet  t he r equi r ement s f or  Test  Level  [ 2]  [ 3]  of  NCHRP 350 or  AASHTO MASH.   
Submi t  a copy of  t he FHWA Accept ance Let t er .
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2. 6   CABLE BARRI ER

**************************************************************************
NOTE:   See t he AASHTO " Roadsi de Desi gn Gui de"  and 
NCHRP Repor t  711 " Gui dance f or  t he Sel ect i on,  Use,  
and Mai nt enance of  Cabl e Bar r i er  Syst ems"  f or  
i nf or mat i on on cabl e bar r i er  syst ems.

**************************************************************************

2. 6. 1   Cable

Pr ovi de 19 mm 3/ 4 i nch,  Type I ,  Cl ass A coat i ng i n accor dance wi t h 
AASHTO M 30.

2. 6. 2   Cabl e Spl i ces,  Ends,  Fi t t i ngs

Desi gn cabl e spl i ces and ends capabl e of  devel opi ng t he f ul l  br eaki ng 
st r engt h of  t he cabl e ( 110 kN)  ( 25, 000 l bs) .   Cabl e ends must  be cast  st eel  
or  mal l eabl e i r on.   Cabl e wedges must  be mal l eabl e i r on and  not  be 
gal vani zed.   Conf or m cast  st eel  f i t t i ngs t o ASTM A27/ A27M,  gr ade 485- 250 
70- 36.   Conf or m mal eabl e i r on f i t t i ngs t o ASTM A47/ A47M.   Gal vani ze cabl e 
spl i ces,  ends,  and f i t t i ngs i n accor dance wi t h ASTM A123/ A123M.

2. 6. 3   Compensat i ng Devi ce

Pr ovi de compensat i ng devi ces wi t h a spr i ng r at e of  78. 8 newt ons 450 l bs 
pl us or  mi nus 8. 8 newt ons 50 l bs per  mi l l i met er  i nch and a mi ni mum t ot al  
avai l abl e t r avel  of  150 mm 6 i nches.   Gal vani ze al l  par t s i n accor dance 
with ASTM A153/ A153M.

2. 6. 4   Hook Bol t s

Pr ovi de hook bol t s conf or mi ng t o ASTM A307 Gr ade A wi t h a t ensi l e st r engt h 
of  400 MPa 60 ksi  and a y i el d st r engt h of  240 MPa 36 ksi .   Pr ovi de 
cor r osi on- r esi st ant  bol t s manuf act ur ed f r om ASTM F3125/ F3125M Type 3 
mat er i al ,  wi t h a t ensi l e st r engt h of  830 MPa 120 ksi  and a y i el d st r engt h of
 660 MPA 92 ksi .   Hook bol t s must  devel op an ul t i mat e pul l  open st r engt h,  
appl i ed i n a di r ect i on nor mal  t o t he l ongi t udi nal  axi s of  t he post ,  f r om 2 
t o 4. 5 kN 500 t o 1000 pounds.   Use gal vani zed nut s conf or mi ng t o ASTM A563M 
Cl ass 5 ASTM A563 Gr ade A.   Use cor r osi on- r esi st ant  nut s conf or mi ng t o 
ASTM A563M Gr ade 8S3 ASTM A563 Gr ade C3.   Fi ni sh gal vani zed bol t s and nut s 
accor di ng t o ASTM A153/ A153M f or  Cl ass C or  ASTM B695 f or  Cl ass 50.   I f  
gal vani zed,  over l ap t he t hr eads as speci f i ed i n ASTM A563MASTM A563.

2. 6. 5   St eel  Post s

**************************************************************************
NOTE:   Cabl e guar dr ai l  desi gns t ypi cal l y  i ncl ude 
ei t her  st r uct ur al  st eel  I  beam post s or  f l anged 
channel  st eel  post s.

**************************************************************************

2. 6. 5. 1   St r uct ur al  St eel  Post s

Pr ovi de st r uct ur al  st eel  post s and anchor  pl at es conf or mi ng t o ASTM A36/ A36M.   
Gal vani ze i n accor dance wi t h ASTM A123/ A123M.
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2. 6. 5. 2   Fl anged Channel  Post s

Fabr i cat e f l anged channel  post s f r om r er ol l ed r ai l  s t eel  bar s conf or mi ng t o 
ASTM A499,  Gr ade 415 60 except  t hat  t he mi ni mum yi el d st r engt h must  be 480 
Mpa 70, 000 psi .   The post  must  meet  t he chemi cal  pr oper t i es of  ASTM A1 f or  
r ai l s  44. 56 kg/ m 30 pounds per  f oot  and heavi er .

2. 6. 6   Anchor  Assembl y

**************************************************************************
NOTE:   Cabl e i s t ypi cal l y  anchor ed t o a concr et e 
f oundat i on wi t h st eel  r ods or  hook or  J bol t s.

**************************************************************************

Pr ovi de st eel  cabl e anchor  br acket s conf or mi ng t o ASTM A709/ A709M Gr ade 250
36 or  ASTM A36/ A36M. [   Pr ovi de anchor  post s and anchor  post  pl at es 
conf or mi ng t o ASTM A36/ A36M. ]   Gal vani ze cabl e anchor  br acket s[ ,  anchor  
post s,  and anchor  post  pl at es]  af t er  f abr i cat i on i n accor dance wi t h 
ASTM A123/ A123M.   Pr ovi de st eel  [ r ods]  [ hook or  J bol t s]  conf or mi ng t o 
ASTM A449 or  ASTM A568/ A568M and gal vani ze t he t op 150 mm 6 i nches i n 
accor dance wi t h ASTM A123/ A123M.   Pr ovi de hex nut s conf or mi ng t o ASTM A563M 
ASTM A563.

2. 6. 7   Concrete

ASTM C94/ C94M,  usi ng 19 mm 3/ 4 i nch maxi mum aggr egat e,  and havi ng mi ni mum 
compr essi ve st r engt h of  28 MPa 4000 psi  at  28 days.   Rei nf or c i ng st eel  must  
be def or med bar s conf or mi ng t o ASTM A615/ A615M, ASTM A706/ A706M,  or  
ASTM A1035/ A1035M gr ade 280 40.

2. 7   CRASH CUSHI ON

Pr ovi de r edi r ect i ve,  non- gat i ng,  bi - di r ect i onal  t ype cr ash cushi on as 
i ndi cat ed.   Cr ash cushi on must  be cer t i f i ed by t he Feder al  Hi ghway 
Admi ni st r at i on ( FHWA)  t o meet  t he r equi r ement s f or  Test  Level  [ 2]  [ 3]  of  
NCHRP 350 or  AASHTO MASH.   Submi t  a copy of  t he FHWA Accept ance Let t er .

2. 8   RETROREFLECTI VE SHEETI NG

Pr ovi de r et r or ef l ect i ve sheet i ng conf or mi ng t o ASTM D4956,  Type I I I ,  I V,  V,  
VI I ,  VI I I ,  I X or  XI .   Al l  r et r or ef l ect i ve sheet i ng must  have a pr ecoat ed 
adhesi ve whi ch wi l l  per manent l y adher e t o t he met al  sur f ace.

PART 3   EXECUTI ON

3. 1   POSTS

Post s may be pl aced by dr i v i ng or  by set t i ng i n excavat ed hol es.   Post  
hol es f or  guar dr ai l  post s must  be r ound and at  l east  100 mm 4 i nches 
l ar ger ,  i n di amet er ,  t han t he gr eat er  di mensi ons ( not  t he di agonal )  of  t he 
post s,  and must  be backf i l l ed ar ound t he post s wi t h mat er i al  r emoved or  
ot her  sui t abl e soi l ,  pl aced i n l i f t s  not  exceedi ng 100 mm 4 i nches,  each 
l i f t  t hor oughl y t amped.   When pl aced by dr i v i ng,  dr i ve t he post s pl umb,  t o 
t he dept h and i n t he posi t i on i ndi cat ed.   Remove post s whi ch ar e br oomed,  
spl i t  or  damaged i n any ot her  way and r epl ace wi t h a sound post .   Car r y on 
dr i v i ng oper at i ons i n such manner  t hat  near by st r uct ur es,  shoul der s,  or  
pavement s ar e not  damaged.   Cut s and abr asi ons i n pr eser vat i ve- t r eat ed 
post s and bl ocks must  have t he newl y exposed sur f aces t r eat ed wi t h at  l east  
t hr ee appl i cat i ons of  t he same t ype of  pr eser vat i ve wi t h whi ch t he mat er i al  
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was or i gi nal l y t r eat ed.   Each appl i cat i on must  be r easonabl y dr y bef or e t he 
succeedi ng coat  i s  appl i ed.   At  t he t i me a t i mber  post  i s  i nst al l ed,  any 
seasoni ng check whi ch ext ends t he f ul l  l engt h of  t he pi ece cannot  exceed 6 
mm 1/ 4 i nch i n wi dt h.   Adj ust  post s used f or  ver t i cal  t r ansi t i on i n l engt h 
so t hat  a mi ni mum of  1550 mm 60 i nches wi l l  be bur i ed.   Wher e guar dr ai l  
cr oss bur i ed st r uct ur es and 1550 mm 60 i nches of  bur y i s not  obt ai nabl e,  
i nst al l  t he guar dr ai l  post  as deep as possi bl e and wi t h a 610 mm 24 i nch 
di amet er  concr et e encasement  f or  t he f ul l  dept h of  bur y.

3. 2   GUARDRAI L BEAM ELEMENTS

Pl ace and f ast en t he beam el ement s,  f i t t i ngs,  and ot her  par t s of  t he 
guar dr ai l  as i ndi cat ed.   Er ect  t he el ement s t o pr oduce a smoot h,  even r ai l ,  
c l osel y conf or mi ng t o a l i ne and gr ade par al l el  t o t he pavement .   Bol t  t he 
beam el ement s t o each post ,  and make spl i ces by l appi ng i n t he di r ect i on of  
t r af f i c .   Spl i ce onl y at  post s.   Wher e t he r ai l  i s  on a cur ve,  t he beams at  
t he spl i ce must  make cont act  t hr oughout  t he ar ea of  t he spl i ce,  f or mi ng a 
cont i nuous beam bef or e er ect i on.   On cur ves of  45 m 150 f oot  r adi us or  
l ess,  i nst al l  shop bent  beam el ement s,  bent  t o t he r adi us i ndi cat ed.   
Ti ght en al l  bol t s i n t he f i ni shed r ai l .

3. 3   GUARDRAI L DELI NEATOR REFLECTOR TABS

**************************************************************************
NOTE:   Thi s par agr aph i s appl i cabl e f or  met al  
guar dr ai l  del i neat or  t abs wi t h r et r or ef l ect i ve 
sheet i ng.   Del et e par agr aph i f  ot her  t ypes of  
del i neat or s ar e used.

**************************************************************************

Cl ean,  degr ease and et ch t he f ace of  met al  t abs usi ng met hods r ecommended 
by t he r et r or ef l ect i ve sheet i ng manuf act ur er .   Af t er  c l eani ng and 
degr easi ng,  appl y r et r or ef l ect i ve sheet i ng mat er i al  t o t he met al  t abs as 
r ecommended by t he manuf act ur er .   Per f or m shear i ng,  cut t i ng and punchi ng  
pr i or  t o pr epar i ng t he bl anks f or  appl i cat i on of  r ef l ect i ve mat er i al .

3. 4   GUARDRAI L END ANCHORAGE

I nst al l  f l ar ed and non- f l ar ed end anchor ages i n accor dance wi t h t he 
manuf act ur er ' s i nst r uct i ons.   Submi t  a copy of  t he manuf act ur er ' s end 
anchor age i nst al l at i on i nst r uct i ons pr i or  t o i nst al l at i on.

3. 5   THREE CABLE GUARDRAI L

3. 5. 1   Posts

Set  al l  post s pl umb and f i r m and spaced as i ndi cat ed.  Post s may be power  
dr i ven or  set  by hand.   Pr ot ect  t he t op of  st eel  post s by a sui t abl e 
dr i v i ng cap i f  power  dr i ven.

3. 5. 2   Cabl e Spl i ces,  Compensat i ng Devi ces and Tur nbuckl e Cabl e End 
Assemblies

St agger  cabl e spl i ces.   Pr ovi de a mi ni mum of  6 m 20 f eet  bet ween any pai r .   
Pr ovi de a mi ni mum of  30 m 100 f eet  bet ween cabl e spl i ces on t he same 
cabl e.   For  l engt h of  cabl e r uns up t o 305 m 1000 f eet ,  use a compensat i ng 
devi ce on one end and a t ur nbuckl e on t he ot her  end of  each i ndi v i dual  
cabl e.   For  l engt h of  cabl e r uns f r om 305 m 1000 f eet  t o 610 m 2000 f eet ,  
use a compensat i ng devi ce on t he ends of  each i ndi v i dual  cabl e.   For  l engt h 
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of  cabl e r uns over  610 m 2000 f eet ,  st ar t  a new st r et ch by i nt er l ac i ng at  
t he l ast  par al l el  post .

3. 5. 3   Pr et ensi on of  Cabl e

I nst al l  and t ensi on t he cabl e bar r i er  as f ol l ows:

a.   Pr oper l y seat  t he spr i ng i n t he compensat or  devi ce and per manent l y mar k 
t he unl oaded spr i ng posi t i on on t he compensat or  r od.

b.   I nst al l  spr i ng end assembl i es at  one end of  t he bar r i er  and secur e t o 
t he anchor .

c.   Wi t h cabl e st r ung t hr ough t he hook bol t s,  i nt r oduce t ensi on i nt o t he 
cabl e at  t he opposi t e end of  t he bar r i er  t o compr ess t he i nst al l ed 
spr i ngs appr oxi mat el y 90 mm 3. 5 i nches.

d.   Cl amp t hi s t ensi on i n t he cabl e whi l e t he end assembl i es ar e i nst al l ed 
at  t he second anchor .   

e.   Remove t he s l ack bet ween t he c l amp poi nt  and t he second anchor  by 
t aki ng up t he t ur nbuckl e.   I f  spr i ngs ar e al so used at  t hi s end,  
compr ess t hem appr oxi mat el y 90 mm 3. 5 i nches.

**************************************************************************
NOTE:   The cabl e bar r i er  det ai l  dr awi ng shoul d 
i ncl ude a t abl e i ndi cat i ng t he r equi r ed spr i ng 
compr essi on f r om t he unl oaded posi t i on f or  var i ous 
temperatures.

**************************************************************************

f .   Af t er  t wo weeks at  t hi s set t i ng,  r eset  t he spr i ng compr essi on as 
i ndi cat ed based on t he t emper at ur e at  t he t i me of  adj ust ment .

3. 6   CRASH CUSHI ON

Assembl e and i nst al l  cr ash cushi ons as i ndi cat ed and i n accor dance wi t h t he 
manuf act ur er ' s i nst r uct i ons.   Submi t  a copy of  cr ash cushi on manuf act ur er ' s 
i nst al l at i on i nst r uct i ons.

    - -  End of  Sect i on - -
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