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      3. 10. 1. 1   Cl eani ng
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      3. 10. 4. 2   Ther mi t e Wel d Cool i ng
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      3. 11. 2. 3   Cl eani ng of  Fi ni shi ng Ar ea
      3. 11. 2. 4   Rai l  Ends
      3. 11. 2. 5   Joi nt  Gap
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      3. 11. 4. 5   Mi ni mal  Humpi ng
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    3. 13. 6   I nspect i on of  Geot ext i l e
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- -  End of  Sect i on Tabl e of  Cont ent s - -

SECTI ON 34 11 00  Page 8



**************************************************************************
USACE /  NAVFAC /  AFCEC /  NASA                 UFGS- 34 11 00 ( Apr i l  2008)
                                              - - - - - - - - - - - - - - - - - - - - - - - - - -
Pr epar i ng Act i v i t y:   USACE                    Super sedi ng
                                              UFGS- 34 11 00 ( Januar y 2007)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Oct ober  2018
**************************************************************************

SECTI ON 34 11 00

RAI LROAD TRACK AND ACCESSORI ES
04/08

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  new r ai l r oads af t er  t he r oadbed has 
been pr epar ed,  and r ai l r oad r ehabi l i t at i on.

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

**************************************************************************
NOTE:   Thi s sect i on wi l l  be used onl y f or  r ai l r oad 
const r uct i on af t er  t he r oadbed has been pr epar ed.   
Sect i ons 31 11 00 CLEARI NG AND GRUBBI NG and 31 00 00 
EARTHWORK wi l l  be used f or  speci f y i ng r oadbed 
pr epar at i on.   CAUTI ON:  Coor di nat i on of  t hi s sect i on 
wi t h ot her  sect i ons of  t he speci f i cat i ons and wi t h 
t he pr oj ect  dr awi ngs i s r equi r ed.

The f ol l owi ng i nf or mat i on shoul d be shown on t he 
drawings:

a.   Locat i on of  var i ous s i zes of  r ai l  i f  r equi r ed.

b.   Appr oxi mat e l ocat i on of  compr omi se j oi nt s.
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c.   Locat i ons of  accessor i es such as wel ded j oi nt s,  
r ai l  anchor s,  guar d r ai l s ,  gage r ods,  bonded and 
gr ounded t r ack,  et c.

d.   Locat i ons of  i t ems of  equi pment  such as der ai l s  
and car  bumper s.

e.   Locat i on of  t ur nout s,  i ncl udi ng di mensi ons f r om 
poi nt  of  swi t ch and cent er  of  l ast  swi t ch t i e.   Al so 
t ype of  swi t ch st and and quant i t y  and l ocat i on of  
swi t ch t i es.

f .   Tr ack sect i on wi t h al l  needed di mensi ons.

g.   Super el evat i on l ocat i ons and amount s.

h.   Hi ghway gr ade cr ossi ng l ocat i on,  t ype,  and 
det ai l s  ( cr oss- sect i ons)  as r equi r ed.   St andar d 
det ai l s  f or  each t ype of  cr ossi ng ar e avai l abl e on 
CADD t hr ough t he PCASE pr ogr am.

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

1. 1   UNI T PRI CES

**************************************************************************
NOTE:   When l ump sum payment  i s  desi r ed i n t he 
I nvi t at i on f or  Bi ds f or  wor k cover ed under  t hi s 
sect i on t he UNI T PRI CES par agr aphs wi l l  be del et ed 
and subsequent  par agr aphs r enumber ed.

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

Each bi d i t em wi l l  be measur ed by t he uni t  l i s t ed i n t he Bi d Schedul e.   
Mat er i al s must  be act ual l y used or  i nst al l ed i n t he compl et ed wor k.   No 
measur ement  wi l l  be made f or  wast ed mat er i al s or  mat er i al s used f or  t he 
conveni ence of  t he Cont r act or .   The quant i t i es t hus det er mi ned wi l l  be pai d 
f or  at  t hei r  r espect i ve uni t  pr i ces as shown i n t he Uni t  Pr i ce Schedul e.   
Thi s payment  wi l l  const i t ut e f ul l  compensat i on f or  f ur ni shi ng mat er i al s,  
equi pment ,  and l abor  and i nci dent al s necessar y t o compl et e t he wor k 
r equi r ed,  and f or  r emovi ng and pr oper l y di sposi ng of  r epl aced mat er i al s.   
Any r equi r ed wor k or  mat er i al s,  such as l ubr i cant s and cr eosot e,  whi ch ar e 
not  l i s t ed on t he Uni t  Pr i ce Schedul e,  shal l  be consi der ed subsi di ar y t o 
t he i t ems l i s t ed,  and t hei r  cost  shal l  be i ncl uded i n t he cost s f or  t he 
l i s t ed i t ems.   Bi d i t ems ar e sel f - expl anat or y except  as descr i bed bel ow.

1. 1. 1   Rail

**************************************************************************
NOTE:   Use t he f ol l owi ng par agr aph f or  new t r ack 
const r uct i on.   Use par agr aphs Out - of - Face Rai l  
Repl acement  and Spot  Rai l  Repl acement  bel ow f or  
r ehabi l i t at i on wor k.

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

Rai l  wi l l  be pai d f or  on a uni t  pr i ce per  l i near  met er  f t  of  r ai l  wei ght  
shown i n t he Uni t  Pr i ce Schedul e.   St ock r ai l s  and cl osur e r ai l s  wi l l  be 
i ncl uded f or  payment  i n t he t ur nout  uni t  pr i ce.   The r ai l s  i n r oad 
cr ossi ngs wi l l  be i ncl uded f or  payment  f or  r ai l .   Payment  [ wi l l ]  [ wi l l  not ]  
i ncl ude such i t ems as [ f ur ni shi ng t he r ai l , ]  [ cut t i ng and dr i l l i ng t he 
r ai l , ]  [ i nst al l i ng t he r ai l , ]  [ and]  [ del i ver i ng t he ol d r ai l  r emoved f r om 
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t r ack t o t he desi gnat ed st or age ar ea] .

1. 1. 1. 1   Out - of - Face Rai l  Repl acement

Measur ement  wi l l  be by t he l i near  met er  of  30. 5 m f t  of  100 f t  or  mor e of  
cont i guous r epl acement  r ai l  accept abl y i nst al l ed.   Payment  wi l l  be at  t he 
cont r act  uni t  pr i ce per  l i near  met er  f t  f or  " Out - of - Face Rai l  Repl acement " .

1. 1. 1. 2   Spot  Rai l  Repl acement

Measur ement  wi l l  be by t he l i near  met er  of  l ess t han 30. 5 m f t  of  l ess t han 
100 f t  of  cont i guous r epl acement  r ai l  accept abl y i nst al l ed.   Exi st i ng r ai l s  
whi ch ar e adj ust ed i n t he t r ack dur i ng spot  r ai l  r epl acement  wi l l  not  be 
measur ed f or  payment .   Exi st i ng r ai l s  whi ch must  be t r ansposed or  exchanged 
dur i ng spot  r ai l  r epl acement ,  as det er mi ned by t he Cont r act i ng Of f i cer ,  
[ wi l l ]  [ wi l l  not ]  be measur ed f or  payment .   Payment  wi l l  be at  t he cont r act  
uni t  pr i ce per  l i near  met er  f t  f or  " Spot  Rai l  Repl acement " .

1. 1. 2   Joi nt  Bar s

**************************************************************************
NOTE:   Li st  j oi nt  bar s r equi r ed.

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

Joi nt  bar s wi l l  be pai d f or  at  t he uni t  pr i ce per  pai r  under  " Fur ni sh Joi nt  
Bar s"  f or  t he f ol l owi ng i t ems:   [ _____] .

1. 1. 3   Compr omi se Joi nt s

Compr omi se j oi nt s wi l l  be pai d f or  at  t he cont r act  uni t  pr i ce per  j oi nt  f or  
" Fur ni sh Compr omi se Joi nt " .

1. 1. 4   Turnouts

1. 1. 4. 1   New Tur nout s

Tur nout  const r uct i on wi l l  be measur ed and pai d f or  at  t he cont r act  uni t  
pr i ce f or  " Fur ni sh and I nst al l  New Tur nout s" .   Each t ur nout  shal l  i ncl ude 
t he compl et e swi t ch,  swi t ch st and,  connect i ng r od,  swi t ch r ods,  
at t achment s,  swi t ch poi nt s,  s l i de pl at es,  r ai l  br aces,  f r og,  f i l l er s,  j oi nt  
bar s and t r ack bol t s f or  t he swi t ch and f r og,  swi t ch t i es,  and al l  ot her  
r equi r ed i t ems,  i ncl udi ng r ai l ,  r ai l  anchor s,  st andar d t i e pl at es,  and 
spi kes.   Bal l ast  wi l l  be pai d f or  at  t he uni t  pr i ce f or  bal l ast .   The pay 
l i mi t  f or  t ur nout  const r uct i on begi ns at  t he cent er  of  t he No.  " 0"  t i e at  
t he f r ont  of  t he t ur nout  t o t he l ast  l ong swi t ch t i e of  t he r ear  of  t he 
turnout.

1. 1. 4. 2   Tur nout  Repai r

The f ol l owi ng ar e t ur nout  and t r ack cr ossi ng uni t  pr i ce pay i t ems:

1. 1. 4. 2. 1   " Swi t ch Repai r "

( 1)   " Repl ace Swi t ch St and"  -  Each
( 2)   " Repl ace Swi t ch Poi nt s"  -  Each
( 3)   " I nst al l  or  Repl ace Heel  Fi l l er s"  -  Each
( 4)   " I nst al l  or  Repl ace Heel  Fi l l er  Bol t  Assembl y"  -  Each
( 5)   " I nst al l  or  Repl ace Swi t ch Pl at es"  -  Each
( 6)   " I nst al l  or  Repl ace Swi t ch Br aces"  -  Each

SECTI ON 34 11 00  Page 11



( 7)   " Remove and Respi ke Br aces and Pl at es"  -  Each
( 8)   " Adj ust  Adj ust abl e Br aces"  -  Each
( 9)   " I nst al l  or  Repl ace Swi t ch Rods and Cl i ps"  -  Each
( 10)   " Repl ace Connect i ng Rod"  -  Each
( 11)   " Gr i nd and Dr ess Swi t ch Poi nt  and Adj acent  St ockr ai l "  -  Each
( 12)   " Cl ean,  Adj ust ,  and Lubr i cat e Swi t ch"  -  Each
( 13)   " Rebui l d Swi t ch Poi nt  Pr ot ect or "  -  Each
( 14)   " Rebui l d Swi t ch Poi nt "  -  Each
( 15)   " Pai nt  Swi t ch St and

1. 1. 4. 2. 2   " Fr og Repai r "

( 1)   " Repl ace Fr og"  -  Each
( 2)   " I nst al l  or  Repl ace Fr og Pl at es or  Hook Pl at es"  -  Each
( 3)   " Rebui l d Fr og"  -  Each
( 4)  " Gr i nd and Dr ess Fr og,  I nst al l  or  Repl ace Fr og Bol t  Assembl y"  -  

Each

1. 1. 4. 2. 3   " Guar d Rai l  Repai r "

( 1)   " Repl ace Guar d Rai l "  -  Each
( 2)   " I nst al l  or  Repl ace Guar d Rai l  Pl at es"  -  Each
( 3)   " I nst al l  or  Repl ace Guar d Rai l  Bol t  Assembl y"  -  Each
( 4)   " I nst al l  or  Repl ace Guar d Rai l  Fi l l er s"  -  Each
( 5)   " I nst al l  or  Repl ace Cl amp Assembl y i ncl udi ng Fi l l er s and Wedges"  

-  Each
( 6)   " Ti ght en al l  Bol t s i n Tur nout s"  -  Each

1. 1. 5   Tr ack Cr ossi ng

Tr ack cr ossi ngs wi l l  be pai d f or  at  t he cont r act  uni t  pr i ce f or  " Fur ni sh 
and I nst al l  Tr ack Cr ossi ng" .

1. 1. 6   Cr osst i es and Swi t ch Ti es

**************************************************************************
NOTE:   I f  onl y one of  t he AREMA Manual  st andar d 
cr osst i e gr ades l i s t ed bel ow i s t o be used,  l i s t  
onl y t he speci f i ed gr ade and del et e t he ot her  gr ade.

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

Cr osst i es wi l l  be measur ed f or  each def ect i ve cr osst i e r emoved and f or  each 
new cr osst i e accept abl y f ur ni shed and i nst al l ed as i ndi cat ed.   Swi t ch t i es 
wi l l  be measur ed f or  each l engt h of  def ect i ve swi t ch t i e r emoved and f or  
each l engt h of  new swi t ch t i e accept abl y f ur ni shed and i nst al l ed as 
i ndi cat ed.   Def ect i ve cr osst i es and swi t ch t i es r emoved become t he pr oper t y 
of  t he Cont r act or .   Cr osst i es wi l l  be pai d f or  at  t he cont r act  uni t  pr i ce 
f or  each t ype l i s t ed bel ow:

" 152 by 203 mm 6 by 8 i n  Gr ade Cr osst i e"
" 178 by 229 mm 7 by 9 i n  Gr ade Cr osst i e"

Swi t ch t i es wi l l  be pai d f or  at  t he cont r act  uni t  pr i ce each f or  t he l engt h 
of  swi t ch t i e l i s t ed bel ow:

" 2. 74 m 9 f t  0 i n Swi t ch Ti e"
" 3. 05 m 10 f t  0 i n Swi t ch Ti e"
" 3. 35 m 11 f t  0 i n Swi t ch Ti e"
" 3. 66 m 12 f t  0 i n Swi t ch Ti e"
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" 3. 96 m 13 f t  0 i n Swi t ch Ti e"
" 4. 27 m 14 f t  0 i n Swi t ch Ti e"
" 4. 57 m 15 f t  0 i n Swi t ch Ti e"
" 4. 88 m 16 f t  0 i n Swi t ch Ti e"
" 5. 18 m 17 f t  0 i n Swi t ch Ti e"

1. 1. 7   Geotextiles

**************************************************************************
NOTE:   Remove t hi s par agr aph when Geot ext i l es ar e 
not  r equi r ed.

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

Geot ext i l e quant i t i es wi l l  be pai d f or  at  t he uni t  pr i ce as shown on t he 
Uni t  Pr i ce Schedul e.   Payment  f or  mat er i al  used i n l aps,  seams,  or  ext r a 
l engt hs such as anchor age and f or  associ at ed equi pment  such as secur i ng 
pi ns al ong wi t h t he associ at ed mat er i al s,  equi pment ,  l abor ,  and oper at i ons 
i s i ncl uded i n t he cont r act  uni t  pr i ce f or  " geot ext i l e"  and shal l  not  be 
pai d f or  separ at el y.   For  payment  pur poses,  i nst al l ed geot ext i l e wi l l  be 
measur ed i n pl ace t o t he near est  squar e met er  squar e yar d of  pl acement  
ar ea.   Onl y mat er i al  must  be act ual l y used or  i nst al l ed i n t he compl et ed 
wor k wi l l  be pai d f or .

1. 1. 8   Bal l ast ,  Out - of - Face Sur f ace and Al i gni ng

Bal l ast  shal l  be measur ed based upon cer t i f i ed scal e t i cket s f or  r ai l car s 
or  ot her  del i ver y vehi c l es.   Payment  f or  bal l ast  mat er i al  wi l l  be made at  
t he cont r act  uni t  pr i ce per  net  met r i c t on t on of  each gr adat i on accept abl y 
f ur ni shed and pl aced i n t r ack f or  " Fur ni sh and Pl ace Bal l ast " .  Copi es of  
waybi l l s  and del i ver y t i cket s shal l  be submi t t ed dur i ng t he pr ogr ess of  
wor k.   Bef or e t he f i nal  st at ement  i s  al l owed,  f i l e cer t i f i ed waybi l l s  and 
del i ver y t i cket s f or  bal l ast  act ual l y used.   Out - of - Face Sur f ace and 
Al i gni ng wi l l  be measur ed by t he uni t  t r ack- met er  t r ack- f t  f or  each 
t r ack- met er  t r ack- f t  of  r ai se of  each t ype or  f r act i on t her eof ,  accept abl y 
per f or med.   Payment  wi l l  be at  t he cont r act  uni t  pr i ce per  t r ack met er  f t  
f or  each i t em gi ven bel ow:

" Out - of - Face Sur f ace and Al i gni ng -  ski n Li f t "
" Out - of - Face Sur f ace and Al i gni ng -  51 mm 2 i n Rai se"
" Out - of - Face Sur f ace and Al i gni ng -  102 mm 4 i n Rai se"
" Out - of - Face Sur f ace and Al i gni ng -  152 mm 6 i n Rai se"
" Out - of - Face Sur f ace and Al i gni ng -  [ _____]  mm [ _____]  i n Rai se"

1. 1. 9   Subballast

**************************************************************************
NOTE:   Remove t hi s par agr aph when Subbal l ast  i s  not  
required.

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

Subbal l ast  shal l  be measur ed based upon cer t i f i ed scal e t i cket s.   Payment  
f or  subbal l ast  mat er i al  wi l l  be made at  t he cont r act  uni t  pr i ce per  net  
met r i c t on t on of  each gr adat i on accept abl y f ur ni shed and pl aced and 
compact ed on t he t r ack bed f or  " Fur ni sh,  Pl ace,  and Compact  Subbal l ast . "   
Copi es of  waybi l l s  and del i ver y t i cket s shal l  be submi t t ed dur i ng t he 
pr ogr ess of  wor k.   Bef or e t he f i nal  st at ement  i s  al l owed,  f i l e cer t i f i ed 
waybi l l s  and del i ver y t i cket s f or  subbal l ast  act ual l y used.
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1. 1. 10   Br i dge Wor k

**************************************************************************
NOTES:   Remove t hi s par agr aph when Br i dge Wor k i s 
not  r equi r ed i n t he cont r act .   Thi s par agr aph shoul d 
be edi t ed t o i nc l ude payment  f or  t he i t ems shown i f  
t hey ar e not  pai d f or  separ at el y under  t he Bi ddi ng 
Schedule.

Open deck br i dge r epai r  woul d not  be t r ack 
const r uct i on.   Repai r  woul d r equi r e br i dge t i e 
r enewal s and wood guar d r ai l  r enewal s as separ at e 
items.

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

The f ol l owi ng i t ems r el at i ng t o br i dge r epai r  wi l l  be measur ed separ at el y 
f or  payment  and ar e descr i bed under  ot her  sect i ons of  t hese speci f i cat i ons.

I TEM DESCRI PTI ON UNIT

Ti mber  Pi l e Repai r Li near  m f eet

Ti mber  Pi l e Repl acement Li near  m f eet

Shot cr et e Repai r Squar e m f eet

Br i dge Ti e Repl acement  ( Open- deck) Each

Ri vet  Repl acement Each

Gabi on and Gabi on Mat t r ess Cubi c m yar d

Al l  ot her  wor k r el at i ng t o br i dge r epai r s wi l l  not  be measur ed but  wi l l  be 
pai d f or  under  t he cont r act  l ump sum pr i ces l i s t ed bel ow f or  wor k at  t he 
f ol l owi ng l ocat i ons:   [ _____] .

1. 1. 10. 1   Lump Sum Payment

Payment  f or  each l ump sum shal l  be f ul l  compensat i on f or  al l  mat er i al ,  
l abor ,  equi pment ,  and i nci dent al s necessar y t o compl et e t he wor k as shown 
on t he dr awi ngs and as speci f i ed her ei n.   Lump sum payment  wi l l  be 
excl usi ve of  t hose i t ems speci f i cal l y  cover ed by t he uni t  pr i ces r ef er enced 
above.   The l ump sum payment  i t ems i ncl ude,  but  ar e not  l i mi t ed t o,  
per mi t t i ng,  t r af f i c  mai nt enance,  demol i t i on,  excavat i on,  excavat i on 
suppor t s,  backf i l l ,  c l ear i ng,  gr ubbi ng,  pr ot ect i on of  ut i l i t i es and 
si gnal s,  t i mber  r epai r s,  t empor ar y suppor t s,  j acki ng br i dges,  concr et e 
const r uct i on,  bal l ast  r et ai ni ng wal l s,  pi pe,  end wal l s,  r emoval  and 
r ei nst al l at i on of  exi st i ng t r ack,  sur f ace pr epar at i on,  and pai nt i ng.

1. 1. 10. 2   Tr ack over  Bal l ast ed- deck Br i dges

Repai r  of  t r ack over  bal l ast ed- deck br i dges wi l l  be measur ed and pai d f or  
at  t he cont r act  uni t  pr i ce f or  t he appl i cabl e r epai r  i t em.   Removal  of  
t r ack over  bal l ast ed- deck br i dges whi ch ar e t o be r epai r ed i s consi der ed 
i nci dent al  t o t he br i dge r epai r .   Reconst r uct i on of  t r ack over  open deck 
br i dges wi l l  be measur ed per  t r ack m f t  and pai d f or  at  t he cont r act  uni t  
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pr i ce f or  TRACK CONSTRUCTI ON AND OUT- OF- FACE RELAY.

1. 1. 11   Tr ack Spi kes

Measur ement  wi l l  be by t he uni t  keg f or  each keg of  spi kes accept abl y 
f ur ni shed.   Payment  wi l l  be at  t he cont r act  uni t  pr i ce per  keg under  
" Fur ni shed Tr ack Spi kes" .   Payment  [ wi l l ]  [ wi l l  not ]  be made f or  
i nst al l at i on i nc i dent al  t o t i e r epl acement  or  r ai l  r el ay.

1. 1. 12   Tr ack Bol t  Assembl i es

**************************************************************************
NOTE:   Li st  r equi r ed bol t  s i zes.

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

Tr ack bol t  assembl i es shal l  i ncl ude bol t ,  spr i ng washer  ( nut l ock and nut ) .   
Measur ement  wi l l  be f or  each bol t  f ur ni shed of  t he f ol l owi ng s i zes:   
[ _____] .   Payment  wi l l  be at  t he cont r act  uni t  pr i ce per  each " Fur ni shed 
Tr ack Bol t  Assembl y" .   Payment  [ wi l l ]  [ wi l l  not ]  be made f or  i nst al l at i on 
i nci dent al  t o r ai l  j oi nt  r epai r  or  r ai l  r el ay.

1. 1. 13   Ti e Pl at es

**************************************************************************
NOTE:   Li st  t i e pl at e s i zes r equi r ed.

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

Measur ement  wi l l  be f or  each t i e pl at e accept abl y f ur ni shed of  t he 
f ol l owi ng s i ze:   [ _____] .   Payment  wi l l  be at  t he cont r act  uni t  pr i ce per  
each under  " Fur ni sh Ti e Pl at es" .   Payment  [ wi l l ]  [ wi l l  not ]  be made f or  
i nst al l at i on i nc i dent al  t o t i e r epl acement  or  r ai l  r el ay.

1. 1. 14   Rai l  Anchor s

**************************************************************************
NOTE:   Li st  r ai l  wei ght  and sect i on f or  whi ch 
anchor s ar e r equi r ed.

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

Measur ement  wi l l  be f or  each anchor  of  t he f ol l owi ng wei ght  [ _____]  and 
sect i on [ _____]  accept abl y f ur ni shed and i nst al l ed.   Payment  wi l l  be at  t he 
cont r act  uni t  pr i ce f or  " Fur ni sh and I nst al l  Rai l  Anchor s" .

1. 1. 15   I nsul at ed Joi nt s

**************************************************************************
NOTE:   Li st  r ai l  wei ght  and sect i on f or  whi ch 
i nsul at ed j oi nt s ar e r equi r ed.

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

I nsul at ed j oi nt s wi l l  be measur ed f or  each i nsul at ed j oi nt  accept abl y 
f ur ni shed and i nst al l ed and wi l l  be pai d f or  at  t he cont r act  uni t  pr i ce f or  
" Fur ni shed and I nst al l ed I nsul at ed Joi nt s" .   I nsul at ed j oi nt s wi l l  be 
r equi r ed f or  t he f ol l owi ng r ai l  wei ght  [ _____]  and sect i on [ _____] .

1. 1. 16   New Bumper s

**************************************************************************
NOTE:   Li st  t ype of  bumper s r equi r ed.
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**************************************************************************

New bumper s of  [ _____]  t ype wi l l  be measur ed f or  each bumper  accept abl y 
f ur ni shed and i nst al l ed.   Payment  f or  f ur ni shi ng and i nst al l i ng new bumper s 
wi l l  be at  t he cont r act  uni t  pr i ce per  each under  " Fur ni sh and I nst al l  New 
Bumpers".

1. 1. 17   New Wheel st ops

**************************************************************************
NOTE:   Li st  t ype of  wheel st ops r equi r ed.

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

New wheel st ops of  [ _____]  t ype wi l l  be measur ed by t he uni t  pai r  f or  each 
pai r  of  wheel st ops accept abl y f ur ni shed and i nst al l ed.   Payment  f or  
f ur ni shi ng and i nst al l i ng new wheel st ops wi l l  be at  t he cont r act  uni t  pr i ce 
f or  each pai r  f or  " Fur ni sh and I nst al l  New Wheel st ops" .

1. 1. 18   Sal vaged Bumper s and Wheel st ops

Sal vage of  exi st i ng t r ack bumper s and wheel st ops wi l l  be measur ed and pai d 
f or  each bumper  or  pai r  of  wheel  st ops sal vaged.

1. 1. 19   I nst al l  Bumper s

I nst al l at i on of  sal vaged bumper s wi l l  be measur ed f or  each bumper  under  
" I nst al l  Tr ack Bumper " .

1. 1. 20   I nst al l  Wheel st ops

I nst al l at i on of  sal vaged wheel st ops wi l l  be measur ed f or  each pai r  of  
wheel st ops accept abl y i nst al l ed and wi l l  be pai d f or  at  t he cont r act  uni t  
pr i ce f or  " I nst al l  Wheel st ops" .

1. 1. 21   Cushi on Head f or  Bumper

Payment  f or  f ur ni shi ng and i nst al l i ng cushi on head wi l l  be at  t he cont r act  
uni t  pr i ce per  each new cushi on bumper  head.

1. 1. 22   Fastenings

Payment  f or  f ast eni ngs used i n t he i nst al l at i on or  r ei nst al l at i on of  
bumpi ng post ,  wheel st ops,  or  cushi on head f or  bumper s ar e consi der ed 
i nci dent al  and i ncl uded i n t he i nst al l at i on pay i t em f or  each.

1. 1. 23   I nner  Guar d Rai l

I nner  guar d r ai l  wi l l  be measur ed by t he l i near  m f t  of  r ai l  accept abl y 
f ur ni shed and i nst al l ed and wi l l  be pai d f or  at  t he cont r act  uni t  pr i ce f or  
f ur ni shed and i nst al l ed " I nner  Guar d Rai l " .   Each r ai l  of  dual  guar d r ai l  
i nst al l at i ons wi l l  be measur ed separ at el y.   The ot her  t r ack mat er i al s ( OTM,  
i . e. ,  j oi nt  bar s,  bol t  assembl i es,  t i e pl at es and spi kes)  wi l l  be i ncl uded 
wi t h t he guar d r ai l .

1. 1. 24   Adj ust ed gage Rods

Readj ust i ng exi st i ng gage r ods,  as desi gnat ed by t he Cont r act i ng Of f i cer ,  
wi l l  be measur ed f or  each and be pai d f or  at  t he cont r act  uni t  pr i ce per  
each under  " Adj ust  gage Rods" .
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1. 1. 25   New gage Rods

New gage r ods wi l l  be measur ed f or  each gage r od accept abl y f ur ni shed and 
i nst al l ed and wi l l  be pai d f or  at  t he cont r act  uni t  pr i ce f or  " Fur ni sh and 
I nst al l  gage Rods" .

1. 1. 26   Sal vaged gage Rods

Removal  and sal vage of  exi st i ng gage r ods wi l l  be measur ed and pai d f or  at  
t he cont r act  uni t  pr i ce f or  each under  " Sal vage gage Rod" .

1. 1. 27   I nst al l ed Sal vaged gage Rods

I nst al l at i on of  sal vaged gage r ods wi l l  be measur ed f or  each gauge r od 
accept abl y i nst al l ed and wi l l  be pai d f or  at  t he cont r act  uni t  pr i ce f or  
each under  " I nst al l  Sal vaged gage Rods" .

1. 1. 28   New Der ai l s

New der ai l s  wi l l  be measur ed and pai d f or  at  t he cont r act  uni t  pr i ce per  
each new der ai l  accept abl y f ur ni shed and i nst al l ed under  t he bi d i t em 
" Fur ni sh and I nst al l  New Der ai l " .

1. 1. 29   I nst al l ed Der ai l s

I nst al l at i on of  sal vaged der ai l s  wi l l  be measur ed f or  each der ai l  
accept abl y i nst al l ed and wi l l  be pai d f or  at  t he cont r act  uni t  pr i ce f or  
each under  " I nst al l  Der ai l " .

1. 1. 30   Rai l  Wel di ng

1. 1. 30. 1   Rai l  Wel di ng Ther mi t e

Ther mi t e r ai l  wel di ng t o el i mi nat e j oi nt s wi l l  be measur ed f or  payment  
based upon t he number  of  r ai l s  wel ded and accept ed by t he Cont r act i ng 
Of f i cer .   Payment  wi l l  be made f or  cost s associ at ed wi t h r ai l  wel di ng of  
Gover nment  f ur ni shed and Cont r act or  f ur ni shed r ai l s .   No payment  wi l l  be 
made f or   r epl acement  wel ds f ound unaccept abl e by ul t r asoni c t est i ng.

1. 1. 30. 2   Rai l  Wel di ng El ect r i c  Ar c

El ect r i c  Ar c r ai l  wel di ng of  [ r ebui l t  r ai l  ends]  [ engi ne bur ns]  [ _____]  
wi l l  be measur ed f or  payment  based upon t he number  of  r ai l s  wel ded and 
accept ed by t he Cont r act i ng Of f i cer .   Payment  wi l l  be made f or  cost s 
associ at ed wi t h r ai l  wel di ng of  Gover nment  f ur ni shed and Cont r act or  
f ur ni shed r ai l s .   No payment  wi l l  be made f or  r epl acement  r ai l s  or  
r epl acement  wel ds f ound unaccept abl e by ul t r asoni c t est i ng.

1. 1. 31   Rai l  Joi nt  Gap Adj ust ment

Measur ement  wi l l  be by t he uni t  f or  each r ai l  gap accept abl y adj ust ed by 
r epl aci ng r ai l .   Rai l  gaps whi ch ar e cr eat ed by r ai l  adj ust i ng ( pul l i ng or  
bumpi ng)  oper at i ons wi l l  not  be measur ed f or  payment .   Payment  wi l l  be at  
t he cont r act  uni t  pr i ce per  each under  " Spot  Rai l  Repl acement " .

1. 1. 32   Rai l  Joi nt  Repai r

Measur ement  wi l l  be by t he uni t  f or  each j oi nt  accept abl y r epai r ed 
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( di sassembl y,  c l eani ng,  i nspect i on,  r epai r i ng any r ai l  end mi smat ch,  and 
r eassembl y wi t h new bol t  assembl i es) .   Joi nt s whi ch ar e r epai r ed coi nci dent  
wi t h adj acent  ot her  r epai r  wor k,  such as spot  r ai l  r epl acement ,  wi l l  not  be 
measur ed f or  payment .   Payment  wi l l  be at  t he cont r act  uni t  pr i ce per  each 
under  " Rai l  Joi nt  Repai r " .

1. 1. 33   Respiking

Measur ement  wi l l  be by t he uni t  f or  each 90. 7 kg 200 pound keg ut i l i zed i n 
t r ack r espi k i ng.   Respi k i ng of  j oi nt s l ocat ed i n a r ai l  whi ch i s bei ng 
shi f t ed as par t  of  a r egagi ng oper at i on wi l l  not  be measur ed f or  payment .   
Spi k i ng of  t i es i nst al l ed under  t hi s cont r act  wi l l  not  be measur ed f or  
payment .   Respi k i ng of  t i es i n ar eas of  " Rai l  Joi nt  Repai r "  wi l l  not  be 
measur ed f or  payment .   Payment  wi l l  be made at  t he cont r act  uni t  pr i ce per  
t i e under  " Respi k i ng" .

1. 1. 34   Rai l  Cr oppi ng

Measur ement  wi l l  be by t he uni t  f or  each r ai l  end accept abl y cr opped and 
r edr i l l ed.   Payment  wi l l  be at  t he cont r act  uni t  pr i ce f or  " Rai l  Cr oppi ng" .

1. 1. 35   Ti ght en Bol t s

Measur ement  wi l l  be made by t he t r ack km mi l e of  bol t s t i ght ened,  or  
r emovi ng and i nst al l i ng bol t s t hat  cannot  be t i ght ened,  or  r epl aci ng bol t s 
t hat  ar e mi ssi ng.   Payment  wi l l  be made at  t he cont r act  uni t  pr i ce f or  km 
mi l e or  por t i on t her eof  under  " Ti ght en Bol t s" .

1. 1. 36   Bol t  Assembl y Repl acement

Measur ement  wi l l  be by t he uni t  f or  each bol t  assembl y accept abl y 
r epl aced.   Payment  wi l l  be at  t he cont r act  uni t  pr i ce f or  " Bol t  Assembl y 
Replacement".

1. 1. 37   Tr ack Const r uct i on

Tr ack const r uct i on i s def i ned as t he i ni t i al  const r uct i on of  t r ack or  t ot al  
r econst r uct i on of  t r ack f r om t he subgr ade up.   The pay i t em " Tr ack 
Const r uct i on"  i ncl udes al l  pl ant ,  equi pment ,  and l abor  necessar y t o i nst al l  
r ai l ,  t i es,  and t r ack mat er i al s and const r uct  t he t r ack i n accor dance wi t h 
t hi s speci f i cat i on.   Tr ack mat er i al s shal l  be f ur ni shed under  t hei r  
r espect i ve pay i t ems i n t he cont r act  Uni t  Pr i ce Schedul e.   Tr ack 
const r uct i on wi l l  be measur ed and pai d f or  by t he t r ack m f t  f or  
const r uct i on accept abl y per f or med at  t he cont r act  uni t  pr i ce f or  " Tr ack 
Construction".

a.   Reconst r uct i on of  t r ack t hr ough gr ade cr ossi ngs and bet ween poi nt s 6 
met er s 20 f t  beyond t he out s i de l i mi t s of  t he cr ossi ng sur f ace as shown 
wi l l  be consi der ed t o be t r ack const r uct i on.

b.   Tr ack r el ocat i on or  r eal i gnment  of  exi st i ng t r ack by mor e t han 1 met er  
3 f t  when associ at ed wi t h t he r el ocat i on of  t ur nout s or  ot her  wor k wi l l  
be measur ed and pai d f or  as " Tr ack Const r uct i on" .

c.   Mi nor  shi f t i ng of  exi st i ng t r ack associ at ed wi t h t he r epl acement  of  
t ur nout s,  or  any shi f t i ng l ess t han 1 met er  3 f t  i s  consi der ed t o be 
mi nor  wor k i nci dent al  t o r el at ed l i ni ng and sur f ac i ng wor k.

d.   Wher e t r ack const r uct i on abut s a t ur nout ,  t he pay l i mi t  f or  
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const r uct i on of  var i ous i t ems wi l l  be t he cent er  of  t he No.  " 0"  t i e i n 
f r ont  of  t he t ur nout  and t he l ast  l ong swi t ch t i e at  t he r ear  of  t he 
t ur nout  and shal l  not  i ncl ude t ur nout .

e.   Rai l ,  t i es,  and ot her  t r ack mat er i al s f or  use i n t r ack const r uct i on 
wi l l  be i ncl uded f or  measur ement  and payment  under  t he r espect i ve 
cont r act  uni t  pr i ces f or  f ur ni shi ng t hat  mat er i al .   Bal l ast  and 
subbal l ast  wi l l  be measur ed and pai d f or  at  t he cont r act  uni t  pr i ces 
f or  " Fur ni sh and I nst al l  Bal l ast "  and " Fur ni sh,  Pl ace,  and Compact  
Subbal l ast " .   Cost s f or  sur f aci ng and al i gnment  wi l l  be i ncl uded i n t he 
cont r act  uni t  pr i ce f or  " Tr ack Const r uct i on" .

1. 1. 38   Tr ack Removal  and Sal vage

Removal  of  t r ack wi l l  be measur ed by t he t r ack- met er  t r ack- f t ,  accept abl y 
r emoved,  and mat er i al s sal vaged,  i nspect ed,  i nvent or i ed,  mar ked,  st acked,  
and t r anspor t ed t o desi gnat ed st or age si t es.   Tr ack r emoval  and sal vage 
wi l l  be pai d at  t he cont r act  uni t  pr i ce per  t r ack met er  f t  under  " Tr ack 
Removal  and Sal vage" .

1. 1. 39   Tr ack Removal  and Scr ap

Tr ack r emoval  and scr ap wi l l  be measur ed by t he t r ack met er  f t  of  t r ack 
accept abl y r emoved and al l  of  t he scr ap mat er i al s r emoved f r om t he 
i nst al l at i on.   Tr ack r emoval  and scr ap wi l l  be pai d f or  at  t he cont r act  
uni t  pr i ce per  t r ack met er  f t  of  " Tr ack Removed and Scr aped" .

1. 1. 40   Tur nout  Removal  and Sal vage

Tur nout  r emoval  and sal vage consi st  of  r emovi ng al l  t ur nout  mat er i al s,  
i ncl udi ng swi t ch t i es.   Li mi t s of  t he t ur nout  r emoval  and sal vage wi l l  be 
f r om t he swi t ch poi nt  t o t he l ast  l ong swi t ch t i e.   Al so,  i ncl uded i s t he 
t r anspor t at i on of  t he mat er i al s t o t he desi gnat ed st or age si t e.   The 
r emoval  and sal vage wi l l  be measur ed f or  each t ur nout  r emoved and t ur nout  
mat er i al  sal vaged.

1. 1. 41   St r ai ght  Rai l  Tur nout

**************************************************************************
NOTE:   St r ai ght  r ai l  t ur nout  i s  per f or med when a 
t ur nout  i s  r emoved,  but  one t r ack i s t o r emai n i n 
service.

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

St r ai ght  r ai l  t ur nout  consi st s of  i nst al l i ng cr osst i es i n pl ace of  swi t ch 
t i es and r epl aci ng t he pr evi ousl y r emoved swi t ch and f r og wi t h r ai l  and 
ot her  t r ack mat er i al s.   The st r ai ght  r ai l  t ur nout  wi l l  be measur ed f or  each 
t ur nout  r emoved.

1. 1. 42   Rai l  Bonds

Rai l  bonds wi l l  be measur ed f or  each bond accept abl y f ur ni shed and 
i nst al l ed and wi l l  be pai d f or  at  t he cont r act  uni t  pr i ce f or  each of  t he 
following:

a.   " Fur ni sh and I nst al l  Rai l head Bonds"
b.   " Fur ni sh and I nst al l  Dupl ex Web Bonds"
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1. 1. 43   Rai l  Gr ounds

Rai l  gr ounds,  i ncl udi ng gr oundi ng r ods,  connect i ng cabl es,  and har dwar e 
wi l l  be measur ed by t he uni t  f or  each r ai l  gr ound assembl y accept abl y 
f ur ni shed and i nst al l ed and wi l l  be pai d f or  at  t he cont r act  uni t  pr i ce f or  
each " Gr ound Assembl y"  f ur ni shed and i nst al l ed.

1. 1. 44   Removal  of  Exi st i ng Cr ossi ng Sur f aces

Removal  and di sposal  of  exi st i ng cr ossi ng sur f aces and adj acent  pavement s 
wi l l  be measur ed by t he squar e met er  yar d of  sur f ace or  pavement  accept abl y 
r emoved and wi l l  be pai d f or  at  t he cont r act  uni t  pr i ce f or  " Pavement  
Removal " .   Removal  of  aggr egat e cr ossi ngs wi l l  not  be measur ed f or  payment  
as t hi s wor k i s consi der ed i nci dent al  t o " Tr ack Const r uct i on" .

1. 1. 45   Sal vage of  Gr ade Cr ossi ng Panel

Sal vage of  exi st i ng gr ade cr ossi ng panel s and ot her  mat er i al s wi l l  be 
measur ed by t he t r ack met er  f t  of  cr ossi ng sur f ace accept abl y sal vaged and 
wi l l  be pai d f or  at  t he cont r act  uni t  pr i ce per  t r ack m f t  under  " Gr ade 
Cr ossi ng Panel  Sal vage" .

1. 1. 46   Tr ack Removal  and Tr ack Const r uct i on Thr ough Cr ossi ngs

Tr ack r emoval  t hr ough cr ossi ngs wi l l  be measur ed by t he t r ack met er  f t  and 
pai d f or  as " Tr ack Removal " .   Tr ack const r uct i on usi ng exi st i ng r ai l  
t hr ough cr ossi ngs wi l l  be measur ed and pai d f or  at  t he cont r act  uni t  pr i ces 
as speci f i ed i n t he appr opr i at e sect i ons of  t hi s speci f i cat i on.   Tr ack 
const r uct i on f ur ni shi ng r ai l  and ot her  t r ack mat er i al  wi l l  be measur ed and 
pai d f or  at  t he uni t  pr i ces as speci f i ed i n t he appr opr i at e sect i ons of  
t hi s speci f i cat i on.

1. 1. 47   Gr ade Cr ossi ng Sur f ace I nst al l at i on

**************************************************************************
NOTE:   Thr oughout  t hi s sect i on,  del et e cr ossi ng 
t ypes not  appl i cabl e t o t he wor k by coor di nat i ng 
wi t h t he pr oj ect  st andar d dr awi ngs and cr oss 
sect i ons.   Desi gner  shoul d add a separ at e bi d i t em 
f or  s i gns i f  r equi r ed.

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

Gr ade cr ossi ng sur f ace i nst al l at i on wi l l  be measur ed by t he t r ack met er  f t  
of  cr ossi ng sur f ace accept abl y i nst al l ed and pai d f or  at  t he cont r act  uni t  
pr i ces f or  t he i t ems l i s t ed bel ow:

TYPE DESCRIPTION

1 GRAVEL:   ( SEMI - PERMANENT)

1A GRAVEL:   WI TH TI MBER HEADERS

2 TI MBER:   FULL DEPTH

2A TI MBER:   FULL DEPTH,  PREFABRI CATED TI MBER SECTI ONAL
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TYPE DESCRIPTION

3 ASPHALT:   FULL- DEPTH WI TH TI MBER HEADERS

4 CONCRETE:   CAST- I N- PLACE

4A CONCRETE:   PRECAST CROSSI NG PANELS/ SYSTEMS

5 RUBBER ( ELASTOMERI C)

1. 1. 48   Subdrains

Subdr ai ns accept abl y i nst al l ed wi l l  be measur ed and pai d f or  by t he l i near  
met er  f t  at  t he cont r act  uni t  pr i ce f or  " Gr ade Cr ossi ng Subdr ai ns" .

1. 1. 49   Conduit

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  gr ade cr ossi ng 
condui t  i s  not  r equi r ed f or  aut omat i c cr ossi ng 
pr ot ect i on war ni ng devi ces.   I nst al l at i on shoul d be 
consi der ed i f  f ut ur e cr ossi ng s i gnal  i nst al l at i on i s 
anticipated.

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

PVC cabl e condui t  of  100 mm 4 i n di amet er  accept abl y i nst al l ed wi l l  be 
measur ed and pai d f or  by t he l i near  m f t  at  t he cont r act  uni t  pr i ce f or  
" Gr ade Cr ossi ng Condui t " .

1. 1. 50   Cl eani ng Fl angeways

Cl eani ng t he gage si de f l angeways i n gr ade cr ossi ngs shal l  be consi der ed 
i nci dent al  wor k.

1. 1. 51   Ul t r asoni c Test i ng of  Rai l

Ul t r asoni c t est i ng wi l l  be measur ed by t he t r ack met er  f t  and wi l l  be pai d 
f or  as " Ul t r asoni c Test i ng" .

1. 1. 52   El ect r i c  Ar c Wel di ng

El ect r i c  ar c wel di ng wi l l  be measur ed and pai d f or  by t he i t em,  r ebui l t  i n 
t he t r ack or  i n t he shop and i nst al l ed i n t he t r ack.   I t ems t o be i ncl uded 
ar e as f ol l ows:

a.   " Swi t ch poi nt " ,  each.
b.   " Fr og" ,  each.
c.   " Bat t er  r ai l  end" ,  each.
d.   " Guar d r ai l " ,  each.
e.   " Engi ne bur n" ,  each.
f .   " Rai l r oad cr ossi ng" ,  each.

1. 2   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 
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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.

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 HB- 17 ( 2002;  Er r at a 2003;  Er r at a 2005,  17t h 
Edi t i on)  St andar d Speci f i cat i ons f or  
Hi ghway Br i dges

AASHTO M 288 ( 2017)  St andar d Speci f i cat i on f or  
Geosynt het i c Speci f i cat i on f or  Hi ghway 
Applications

AMERI CAN RAI LWAY ENGI NEERI NG AND MAI NTENANCE- OF- WAY ASSOCI ATI ON 
(AREMA)

AREMA Eng Man ( 2017)  Manual  f or  Rai l way Engi neer i ng

AMERI CAN SOCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)

ANSI / ASNT CP- 189 ( 2016)  ASNT St andar d f or  Qual i f i cat i on and 
Cer t i f i cat i on of  Nondest r uct i ve Test i ng 
Per sonnel  ( ANSI / ASNT CP- 105- 2006)

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS D1. 1/ D1. 1M ( 2015;  Er r at a 1 2015;  Er r at a 2 2016)  
St r uct ur al  Wel di ng Code -  St eel

AMERI CAN WOOD PROTECTI ON ASSOCI ATI ON ( AWPA)

AWPA M2 ( 2016)  St andar d f or  t he I nspect i on of  
Pr eser vat i ve Tr eat ed Wood Pr oduct s f or  
I ndust r i al  Use

AWPA M6 ( 2013)  Br ands Used on Pr eser vat i ve Tr eat ed 
Materials

AWPA P2 ( 2016)  St andar d f or  Cr eosot e Sol ut i ons
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AWPA U1 ( 2017)  Use Cat egor y Syst em:  User  
Speci f i cat i on f or  Tr eat ed Wood

ASTM I NTERNATI ONAL ( ASTM)

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 A325 ( 2014)  St andar d Speci f i cat i on f or  
St r uct ur al  Bol t s ,  St eel ,  Heat  Tr eat ed,  
120/ 105 ksi  Mi ni mum Tensi l e St r engt h

ASTM A325M ( 2014)  St andar d Speci f i cat i on f or  
St r uct ur al  Bol t s ,  St eel ,  Heat  Tr eat ed,  830 
MPa Mi ni mum Tensi l e St r engt h ( Met r i c)

ASTM A490 ( 2014a)  St andar d Speci f i cat i on f or  
St r uct ur al  Bol t s ,  Al l oy St eel ,  Heat  
Tr eat ed,  150 ksi  Mi ni mum Tensi l e St r engt h

ASTM A490M ( 2014a)  St andar d Speci f i cat i on f or  
Hi gh- St r engt h St eel  Bol t s,  Cl asses 10. 9 
and 10. 9. 3,  f or  St r uct ur al  St eel  Joi nt s 
(Metric)

ASTM A992/ A992M ( 2011;  R 2015)  St andar d Speci f i cat i on f or  
St r uct ur al  St eel  Shapes

ASTM C117 ( 2017)  St andar d Test  Met hod f or  Mat er i al s 
Fi ner  t han 75- um ( No.  200)  Si eve i n 
Mi ner al  Aggr egat es by Washi ng

ASTM C127 ( 2015)  St andar d Test  Met hod f or  Densi t y,  
Rel at i ve Densi t y  ( Speci f i c  Gr avi t y) ,  and 
Absor pt i on of  Coar se Aggr egat e

ASTM C131/ C131M ( 2014)  St andar d Test  Met hod f or  Resi st ance 
t o Degr adat i on of  Smal l - Si ze Coar se 
Aggr egat e by Abr asi on and I mpact  i n t he 
Los Angel es Machi ne

ASTM C136/ C136M ( 2014)  St andar d Test  Met hod f or  Si eve 
Anal ysi s of  Fi ne and Coar se Aggr egat es

ASTM C142/ C142M ( 2017)  St andar d Test  Met hod f or  Cl ay Lumps 
and Fr i abl e Par t i c l es i n Aggr egat es

ASTM C535 ( 2016)  St andar d Test  Met hod f or  Resi st ance 
t o Degr adat i on of  Lar ge- Si ze Coar se 
Aggr egat e by Abr asi on and I mpact  i n t he 
Los Angel es Machi ne

ASTM C702/ C702M ( 2018)  St andar d Pr act i ce f or  Reduci ng 
Sampl es of  Aggr egat e t o Test i ng Si ze

ASTM C88 ( 2018)  St andar d Test  Met hod f or  Soundness 
of  Aggr egat es by Use of  Sodi um Sul f at e or  
Magnesi um Sul f at e
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ASTM D1241 ( 2015)  Mat er i al s  f or  Soi l - Aggr egat e 
Subbase,  Base,  and Sur f ace Cour ses

ASTM D1310 ( 2014)  Fl ash Poi nt  and Fi r e Poi nt  of  
Li qui ds by Tag Open- Cup Appar at us

ASTM D1556/ D1556M ( 2015;  E 2016)  St andar d Test  Met hod f or  
Densi t y and Uni t  Wei ght  of  Soi l  i n Pl ace 
by Sand- Cone Met hod

ASTM D1557 ( 2012;  E 2015)  St andar d Test  Met hods f or  
Labor at or y Compact i on Char act er i s t i cs of  
Soi l  Usi ng Modi f i ed Ef f or t  ( 56, 000 
f t - l bf / f t 3)  ( 2700 kN- m/ m3)

ASTM D217 ( 2017)  St andar d Test  Met hods f or  Cone 
Penet r at i on of  Lubr i cat i ng Gr ease

ASTM D2171/ D2171M ( 2010)  Vi scosi t y  of  Asphal t s by Vacuum 
Capi l l ar y Vi scomet er

ASTM D3740 ( 2012a)  Mi ni mum Requi r ement s f or  Agenci es 
Engaged i n t he Test i ng and/ or  I nspect i on 
of  Soi l  and Rock as Used i n Engi neer i ng 
Desi gn and Const r uct i on

ASTM D3776/ D3776M ( 2009a;  R 2017)  St andar d Test  Met hods f or  
Mass Per  Uni t  Ar ea ( Wei ght )  of  Fabr i c

ASTM D402/ D402M ( 2014)  Di st i l l at i on of  Cut - Back Asphal t i c  
( Bi t umi nous)  Pr oduct s

ASTM D4354 ( 2012)  Sampl i ng of  Geosynt het i cs f or  
Testing

ASTM D4355/ D4355M ( 2014)  Det er i or at i on of  Geot ext i l es f r om 
Exposur e t o Li ght ,  Moi st ur e and Heat  i n a 
Xenon- Ar c Type Appar at us

ASTM D445 ( 2017a)  St andar d Test  Met hod f or  Ki nemat i c 
Vi scosi t y of  Tr anspar ent  and Opaque 
Li qui ds ( and t he Cal cul at i on of  Dynami c 
Viscosity)

ASTM D4491/ D4491M ( 2017)  St andar d Test  Met hods f or  Wat er  
Per meabi l i t y  of  Geot ext i l es by Per mi t t i v i t y

ASTM D4595 ( 2017)  St andar d Test  Met hod f or  Tensi l e 
Pr oper t i es of  Geot ext i l es by t he 
Wi de- Wi dt h St r i p Met hod

ASTM D4751 ( 2016)  St andar d Test  Met hod f or  
Det er mi ni ng Appar ent  Openi ng Si ze of  a 
Geotextile

ASTM D4759 ( 2011;  R 2018)  St andar d Pr act i ce f or  
Det er mi ni ng t he Speci f i cat i on Conf or mance 
of  Geosynt het i cs
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ASTM D4791 ( 2010)  Fl at  Par t i c l es,  El ongat ed 
Par t i c l es,  or  Fl at  and El ongat ed Par t i c l es 
i n Coar se Aggr egat e

ASTM D566 ( 2017)  St andar d Test  Met hod f or  Dr oppi ng 
Poi nt  of  Lubr i cat i ng Gr ease

ASTM D6938 ( 2017a)  St andar d Test  Met hod f or  I n- Pl ace 
Densi t y and Wat er  Cont ent  of  Soi l  and 
Soi l - Aggr egat e by Nucl ear  Met hods ( Shal l ow 
Depth)

ASTM D75/ D75M ( 2014)  St andar d Pr act i ce f or  Sampl i ng 
Aggregates

ASTM E11 ( 2016)  St andar d Speci f i cat i on f or  Woven 
Wi r e Test  Si eve Cl ot h and Test  Si eves

ASTM F667/ F667M ( 2016)  St andar d Speci f i cat i on f or  3 
t hr ough 24 i n.  Cor r ugat ed Pol yet hyl ene 
Pi pe and Fi t t i ngs

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

MUTCD ( 2015)  Manual  on Uni f or m Tr af f i c  Cont r ol  
Devices

UNDERWRI TERS LABORATORI ES ( UL)

UL 651 ( 2011;  Repr i nt  Jun 2016)  UL St andar d f or  
Saf et y Schedul e 40 and 80 Ri gi d PVC 
Condui t  and Fi t t i ngs

1. 3   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 
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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- 02 Shop Dr awi ngs

Br i dge Repai r ;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Wood Ti es

Engi neer ed Pol ymer  Composi t e Ti es

St eel  Ti es

Concr et e Ti es

New Joi nt ed Rai l ;  G[ ,  [ _____] ]

Rel ay Rai l ;  G[ ,  [ _____] ]

Joi nt  Bar s

Compr omi se Joi nt  Bar s

Mi scel l aneous Tr ack Mat er i al s

Cr ossi ng Mat er i al  or  Sur f ace

Accept abl e Repl acement  Mat er i al s;  G[ ,  [ _____] ]

Tr af f i c  Mai nt enance and Det our  Pl ans;  G[ ,  [ _____] ]

Ther mi t e Wel di ng Pr ocedur es;  G[ ,  [ _____] ]
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El ect r i c Ar c Wel di ng

Mat er i al s and Sampl es

SD- 04 Sampl es

Geotextile

Ballast

Subballast

SD- 06 Test  Repor t s

Sampl i ng and Test i ng

Wood Ti es

Engi neer ed Pol ymer  Composi t e Ti es

Concr et e Ti es

Geotextiles

Ul t r asoni c Test

SD- 07 Cer t i f i cat es

Wood Ti es

Engi neer ed Pol ymer  Composi t e Ti es

Ballast

Subballast

Mat er i al s and Sampl es

SD- 10 Oper at i on and Mai nt enance Dat a

Rai l ;  G[ ,  [ _____] ]

Tur nout s and Tr ack Cr ossi ngs;  G[ ,  [ _____] ]

Swi t ches;  G[ ,  [ _____] ]

Gr ade Cr ossi ngs;  G[ ,  [ _____] ]

SD- 11 Cl oseout  Submi t t al s

As- Bui l t  Dr awi ngs;  G[ ,  [ _____] ]

1. 4   QUALI TY ASSURANCE

1. 4. 1   Tr ack Const r uct i on

Per f or m t r ack const r uct i on under  t he di r ect i on of  qual i f i ed and compet ent  
super vi sor y per sonnel  exper i enced i n r ai l r oad const r uct i on.
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1. 4. 2   Welding

Per f or m wel di ng under  t he di r ect  super vi s i on of  an exper i enced wel di ng 
super vi sor  or  f or eman.

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

1. 5. 1   Mat er i al s and Sampl es

Submi t  a compl et e schedul e of  t he mat er i al s pr oposed f or  i nst al l at i on 
wi t hi n 60 days of  r ecei pt  of  not i ce t o pr oceed,  and bef or e i nst al l at i on of  
t he mat er i al s;  t he schedul e shal l  i ncl ude a l i s t  of  equi pment  pr oposed f or  
t he wor k.   The Cont r act i ng Of f i cer  wi l l  not i f y  t he Cont r act or  of  t he 
mat er i al s appr oved or  di sappr oved.   Di sappr oved mat er i al s t hat  have al r eady 
been del i ver ed t o t he pr oj ect  s i t e,  shal l  be pr ompt l y segr egat ed f r om t he 
appr oved mat er i al s and r emoved f r om t he pr emi ses.   I f  mat er i al s ar e 
di sappr oved,  accept abl e r epl acement  mat er i al s shal l  be pr ovi ded at  no 
addi t i onal  cost  t o t he Gover nment .   Submi t  per f or mance dat a f or  component s 
or  pr oduct s pr oposed as an equi val ent  t o t hose speci f i ed.   The Cont r act i ng 
Of f i cer ' s wr i t t en appr oval  i s  r equi r ed f or  any such equi val ent  t ype 
component  or  pr oduct  pr oposed t o be used.   I ni t i al  appr oval  by t he 
Cont r act i ng Of f i cer  wi l l  not  pr event  t he r emoval  and r epl acement  of  
mat er i al s t hat  ar e mat er i al l y  def ect i ve or  mat er i al s not  meet i ng t hi s 
speci f i cat i on t hat  ar e di scover ed dur i ng const r uct i on and/ or  r out i ne 
qual i t y  cont r ol / qual i t y  assur ance oper at i ons.   Submi t  manuf act ur er ' s 
cer t i f i cat es of  conf or mance f or  t he f ol l owi ng mat er i al s:

a.   Rai l .
b.   Ti e pl at es.
c.   Tr ack bol t s,  nut s,  and spr i ng washer s.
d.   Joi nt  bar s.
e.   Rai l  anchor s.
f .   Tr ack spi kes.
g.   Tur nout s.
h.   Rai l  wel di ng pr ocess.
i .   Pr emanuf act ur ed car  bumper s.
j .   Pr emanuf act ur ed r oad cr ossi ngs and/ or  cr ossi ng sur f aces.

1. 5. 2   Geotextiles

Shi p and st or e geot ext i l es i n t hei r  or i gi nal  ul t r avi ol et  r esi st ant  cover  
unt i l  t he day of  i nst al l at i on.   Pr ot ect  geot ext i l es f r om vandal i sm,  
t emper at ur es gr eat er  t han 60 degr ees C 140 degr ees F,  di r t ,  dust ,  mud,  
debr i s,  moi st ur e,  sunl i ght ,  and ul t r avi ol et  r ays.   Geot ext i l es del i ver ed t o 
t he pr oj ect  s i t e shal l  be c l ear l y  l abel ed on t he mat er i al  cover  t o show t he 
manuf act ur er ' s name,  br and name,  f abr i c t ype,  l ocat i on and dat e 
manuf act ur ed,  l ot  i dent i f i cat i on,  wi dt h,  and l engt h.   Submi t  i ndependent  
t est i ng l abor at or y ' s cer t i f i ed t est  r epor t s f or  geot ext i l es,  i ncl udi ng 
necessar y anal ys i s and i nt er pr et at i on.   These r epor t s shal l  pr ovi de r esul t s 
of  t he l abor at or y t est i ng per f or med on sampl es of  t he geot ext i l e mat er i al  
del i ver ed t o t he j obsi t e.   Test  r epor t s shal l  be submi t t ed at  l east  [ 5]  
[ _____]  wor ki ng days pr i or  t o t he i nst al l at i on of  t he geot ext i l e.

1. 6   PROJECT/ SI TE CONDI TI ONS

1. 6. 1   Tempor ar y Wor k

Pr ovi de,  dur i ng const r uct i on,  sui t abl e r oads and cr ossi ngs wi t h al l  
necessar y l i ght s,  s i gns,  dr ai nage,  and ot her  appur t enances r equi r ed f or  
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saf e publ i c and l ocal  t r avel .   Er ect  and mai nt ai n sui t abl e t empor ar y f ences 
wher e r equi r ed t o pr event  t r espass upon wor k or  damage t o adj oi ni ng 
pr oper t y.   Dr ai nage shal l  be mai nt ai ned,  and t he accumul at i on of  wat er  t hat  
mi ght  af f ect  t he st abi l i t y  of  t he r oadbed wi l l  not  be per mi t t ed.

1. 6. 2   Tr af f i c  Cont r ol

Tr af f i c  cont r ol  devi ces shal l  compl y wi t h MUTCD.   Sui t abl e war ni ng s i gns 
shal l  be pl aced near  t he begi nni ng of  t he wor k s i t e and wel l  ahead of  t he 
wor k s i t e f or  al er t i ng appr oachi ng t r af f i c  f r om bot h di r ect i ons.   Smal l  
mar ker s shal l  be pl aced al ong newl y pai nt ed l i nes or  f r eshl y pl aced r ai sed 
mar ker s t o cont r ol  t r af f i c  and pr event  damage t o newl y pai nt ed sur f aces or  
di spl acement  of  r ai sed pavement  mar ker s.   Pai nt i ng equi pment  shal l  be 
mar ked wi t h l ar ge war ni ng s i gns i ndi cat i ng s l ow- movi ng pai nt i ng equi pment  
i n oper at i on.

1. 6. 3   Welding

Wel di ng shal l  not  be per f or med i n r ai n,  snow,  or  ot her  i ncl ement  weat her  
wi t hout  adequat el y pr ot ect i ng t he wel d f r om t he el ement s.

1. 6. 4   Li cense Agr eement

**************************************************************************
NOTE:   The Desi gner  shoul d assess t he need t o 
i ncl ude t hi s par agr aph and i t s subpar agr aphs i n t he 
pr oj ect  speci f i cat i ons.   Del et e i f  not  appl i cabl e.

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

The wor k under  t hi s cont r act  i s  bei ng accompl i shed under  a l i cense 
agr eement  bet ween t he [ _____]  RAI L CORPORATI ON ( her ei naf t er  r ef er r ed t o as 
t he Rai l r oad Company)  and t he UNI TED STATES OF AMERI CA execut ed on [ _____] .

1. 6. 4. 1   Pr ovi s i ons and Requi r ement s

The f ol l owi ng pr ovi s i ons and r equi r ement s ar e made a par t  of  t hi s cont r act  
i n or der  f or  t he UNI TED STATES OF AMERI CA t o per f or m i t s obl i gat i ons under  
t he Li cense agr eement :

a.   Per f or m t he wor k i n conf or mance wi t h t he st andar ds of  car e and pr act i ce 
appr opr i at e t o t he nat ur e of  t he wor k.

b.   Al l ow t he Rai l r oad Company t o v i ew and i nspect  t he wor k at  any t i me.

c.   Do not  ent er  t he Rai l r oad Company' s pr emi ses unt i l  speci f i cal l y  
aut hor i zed by t he Cont r act i ng Of f i cer .   Not i f y t he Cont r act i ng Of f i cer  
at  l east  7 days pr i or  t o t he pl anned dat e f or  ent er i ng t he pr emi ses of  
t he Rai l r oad Company.

d.   Take any saf et y pr ecaut i ons t hat  t he Rai l r oad Company deems necessar y.   
No equi pment ,  unl ess bei ng ut i l i zed t o per f or m wor k on t he r ai l r oad 
t r ack,  shal l  be l ocat ed wi t hi n 3. 5 m 12 f t  of  t he cent er l i ne of  t he 
near est  r ai l r oad t r ack.   Such equi pment  al l owed wi t hi n 3. 5 m 12 f t  of  
t he cent er l i ne of  t he near est  r ai l r oad t r ack shal l  be at t ended at  al l  
times.

e.   Fur ni sh evi dence of  Wor kmen' s Compensat i on cover age f or  bot h i t sel f  and 
f or  al l  subCont r act or s.
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f .   Mai nt ai n at  al l  t i mes dur i ng any const r uct i on,  mai nt enance,  or  r emoval  
wor k,  t he f ol l owi ng i nsur ance cover ages:

( 1)  Cont r act or ' s  Publ i c Li abi l i t y  and Pr oper t y Damage Li abi l i t y  
I nsur ance,  i ncl udi ng aut omobi l e cover age,  wi t h a combi ned si ngl e 
l i mi t  of  $2, 000, 000 per  occur r ence;

( 2)  For  each subcont r act or ,  Cont r act or ' s Pr ot ect i ve Publ i c Li abi l i t y  
and Pr oper t y Damage Li abi l i t y  I nsur ance,  i ncl udi ng aut omobi l e 
cover age,  wi t h a combi ned si ngl e l i mi t  of  $2, 000, 000 per  
occurrence;

( 3)  Rai l r oad Pr ot ect i ve Publ i c Li abi l i t y  and Pr oper t y Damage Li abi l i t y  
I nsur ance wi t h a combi ned si ngl e l i mi t  of  $2, 000, 000 per  
occurrence.

1. 6. 4. 2   I nsur ance Pol i cy Requi r ement s

The Rai l r oad Pr ot ect i ve Li abi l i t y  pol i cy shal l  name t he [ _____]  Rai l  
Cor por at i on,  [ _____]  Cor por at i on,  and [ _____]  as t he named i nsur eds and 
shal l  i ncl ude an endor sement  i n t he f or m appear i ng i n t he St andar d 
Pr ovi s i ons of  t he cont r act  document s.   Fur ni sh t o t he Rai l r oad Company,  t he 
Rai l r oad Pr ot ect i ve Li abi l i t y  pol i cy and t he cer t i f i cat es evi denci ng t he 
ot her  i nsur ance cover age r equi r ed i n t hi s sect i on.   Each pol i cy and/ or  
cer t i f i cat e shal l  pr ovi de t hat  cancel l at i on of  t he i nsur ance cannot  be 
accompl i shed unl ess at  l east  t en ( 10)  days not i ce i s gi ven t o t he Rai l r oad 
Company.

PART 2   PRODUCTS

2. 1   BALLAST

**************************************************************************
NOTE:   No.  5 bal l ast  shoul d onl y be used ar ound 
t ur nout s and ot her  ar eas r equi r i ng a smoot h wal k i ng 
sur f ace.   Dept h of  bal l ast  wi l l  be i ndi cat ed on t he 
drawings.

A wi de choi ce of  mat er i al s may be used f or  bal l ast ,  
dependi ng on economi cs and avai l abi l i t y .   Pr epar ed 
bal l ast  i s  pr ef er r ed s i nce pr oduct i on can be 
cont r ol l ed.   The use of  unpr epar ed bal l ast  f or  
heavy- dut y t r ack wi l l  i ncr ease mai nt enance 
r equi r ement s.   The i nappl i cabl e t ypes of  bal l ast  
wi l l  be del et ed,  and br acket s wi l l  be r emoved.   The 
si ze number  wi l l  be i ndi cat ed i n t hi s par agr aph.   
Nor mal l y,  pr epar ed bal l ast  wi l l  be used conf or mi ng 
t o s i zes of  gr adat i ons est abl i shed by AREMA Manual .   
Bal l ast ,  cr ushed st one and sl ag number s 4,  4A,  or  5 
ar e accept abl e.   Si ze number s 4 and 4A ar e t ypi cal l y  
mai nl i ne bal l ast  mat er i al s.   Si ze number  5 i s 
t ypi cal l y  used on yar d and house t r acks.   Any or  al l  
of  t hese s i zes can be speci f i ed,  wi t h a Cont r act or ' s 
opt i on.   The dept h and ot her  det ai l s  of  t he bal l ast  
sect i on wi l l  be shown on t he cont r act  dr awi ngs.

Bl ast  f ur nace sl ag shoul d be consi der ed a l ast  
choi ce or  l i mi t ed t o ar eas wi t h l ow r ai nf al l  and 
moi st ur e and obt ai ned f r om a sour ce t hat  i s  known t o 
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have pr ovi ded good per f or mi ng bal l ast  i n r ecent  
year s.   Most  s l ag bal l ast  t end t o cement  t oget her  
over  t i me or  ot her wi se di s i nt egr at e mor e r api dl y 
t han bet t er  qual i t y  cr ushed r ock.   Wat er  seems t o 
accel er at e t hi s pr ocess.   ( Thi s behavi or  i s  much 
l i ke some poor er  qual i t y  l i mest ones. )   Thus,  unl ess 
i t s  per f or mance i s al r eady wel l  known,  usi ng s l ag 
f or  bal l ast  i s  much r i sk i er  t han usi ng cr ushed r ock.

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

Submi t  sampl es of  t he bal l ast  [ and subbal l ast ]  mat er i al  f or  t est i ng.   
Submi t  sampl es a mi ni mum of  [ 30]  [ 60]  [ 90]  [ _____]  days pr i or  t o t he 
i nst al l at i on of  t he mat er i al .   Sampl es shal l  be obt ai ned f r om t he quar r y,  
suppl i er ,  or  ot her  sour ce t hat  wi l l  be used t o pr ovi de t he bal l ast  [ and 
subbal l ast ]  mat er i al s f or  t hi s pr oj ect  usi ng t he met hods descr i bed i n 
ASTM D75/ D75M.   [ One r epr esent at i ve sampl e of  not  l ess t han 90. 6 kg 200 l bs 
of  bal l ast  mat er i al  shal l  be submi t t ed f or  each 9070 MT 10, 000 t on of  
bal l ast  t o be i nst al l ed. ]  [ One r epr esent at i ve sampl e of  not  l ess t han 90. 6 
kg 200 l bs of  subbal l ast  mat er i al  shal l  be submi t t ed f or  each 9070 MT 
10, 000 t on of  subbal l ast  t o be i nst al l ed. ] Pr epar ed bal l ast  shal l  be cr ushed 
st one,  [ cr ushed ai r - cool ed bl ast - f ur nace sl ag, ] [  or  ] [ cr ushed st eel  f ur nace 
sl ag]  Si ze No.  [ 4, ] [  4A, ] [  or  ] [ 5]  conf or mi ng t o Chapt er  1,  Par t  2,  of  
AREMA Eng Man f or  qual i t y ,  soundness and gr adat i on.   I n t he por t i on 
r et ai ned on each si eve speci f i ed,  t he cr ushed gr avel  shal l  cont ai n at  l east  
90 per cent  by wei ght  of  cr ushed pi eces havi ng t wo or  mor e f r eshl y f r act ur ed 
f aces wi t h t he ar ea of  each f ace bei ng at  l east  equal  t o 75 per cent  of  t he 
smal l est  mi dsect i onal  ar ea of  t he pl ane.   When t wo f r act ur es ar e 
cont i guous,  t he angl e bet ween pl anes of  t he f r act ur es shal l  be at  l east  30 
degr ees i n or der  t o count  as t wo f r act ur ed f aces.   Fl at  and el ongat ed 
par t i c l e di mensi on r at i o used i n ASTM D4791 shal l  be 1: 3.   Submi t  
cer t i f i cat es of  Compl i ance f or  t he bal l ast  [ and]  [ subbal l ast ]  mat er i al s t o 
be i nst al l ed i n t hi s pr oj ect .   Bal l ast  mat er i al s shal l  meet  t he pr oper t y 
r equi r ement s shown i n TABLE I .

TABLE I .   MI NI MUM PROPERTY REQUI REMENTS -  BALLAST

Property Maxi mum Val ue Mi ni mum Val ue Test  Met hod

Per cent  passi ng 0. 075 mm No.  
200 si eve

1. 0 per cent -- ASTM C136/ C136M
ASTM C117

Bul k speci f i c gr avi t y

Rock -- 2.60 ASTM C127

Bl ast  f ur nace sl ag -- 2.30

Absorption

Rock 2. 0 per cent -- ASTM C127

Bl ast  f ur nace sl ag 5. 0 per cent --

Cl ay l umps and f r i abl e 
particles

0. 5 per cent -- ASTM C142/ C142M
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TABLE I .   MI NI MUM PROPERTY REQUI REMENTS -  BALLAST

Property Maxi mum Val ue Mi ni mum Val ue Test  Met hod

Degr adat i on Soundness 35 per cent -- ASTM C535

Sodi um sul f at e -  5 cycl es 10 per cent -- ASTM C88

Fl at  or  el ongat ed par t i c l es 5 per cent -- ASTM D4791

2. 2   SUBBALLAST

**************************************************************************
NOTE:   Subbal l ast  shoul d be used i n f r ost  ar eas 
wher e t he bal l ast  t hi ckness r equi r ement  exceeds 250 
mm 10 i nches.   Wher e subbal l ast  i n necessar y,  
i ndi cat e t he k i nd of  subbal l ast  t o be used;  t he 
dept h and ot her  det ai l s  of  subbal l ast  sect i on wi l l  
be shown on t he cont r act  dr awi ngs.   I n some cases,  
t he subbal l ast  mat er i al  may be subst i t ut ed f or  t he 
l ower  por t i on of  t he bal l ast  l ayer .   The subbal l ast  
i s  of t en const r uct ed as a f i l t er  l ayer  bet ween t he 
bal l ast  and subgr ade.   Gr adat i on of  subbal l ast  
gener al l y  r anges f r om t he l ar gest  subgr ade par t i c l es 
t o t he smal l er  or  mi ddl e bal l ast  par t i c l e s i zes.   
Wher e pr act i cal ,  subbal l ast  shoul d be pl aced i n 
l ayer s and t hor oughl y compact ed t o f or m a st abl e 
f oundat i on f or  t he bal l ast .   AREMA Manual  has a 
pr ocedur e f or  sel ect i ng gr adat i on based on gr adat i on 
of  bal l ast  and subgr ade.

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

Subbal l ast  shal l  consi st  of  aggr egat e- soi l  mat er i al s conf or mi ng t o an 
ASTM D1241 Type I ,  Gr adat i on [ A]  [ B]  [ C]  [ D]  mi xt ur e.

2. 3   GEOTEXTILE

**************************************************************************
NOTE:   Requi r ement s f or  geot ext i l e wi l l  be del et ed 
unl ess a t hor ough i nvest i gat i on i ndi cat es t hat  
geot ext i l e i s  necessar y.   Wher e geot ext i l e i s  
necessar y,  subbal l ast  i s  r ecommended and t he 
f ol l owi ng i nf or mat i on shoul d be shown on t he 
drawings:

a.   Locat i ons f or  geot ext i l e i nst al l at i on.

b.   Locat i ons f or  dr ai nage wor k,  i ncl udi ng subdr ai ns 
t o pr ovi de dr ai nage f or  t he geot ext i l e.

c.   Typi cal  cr oss- sect i on t hr ough t r ack showi ng 
r ai l ,  t i e,  bal l ast ,  subbal l ast ,  geot ext i l e,  and 
subgr ade wi t h di mensi ons.

d.   Locat i ons f or  di sposal  of  spoi l  mat er i al s.

Numer i cal  val ues l i s t ed i n TABLE I I ,  except  AOS,  
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r epr esent  Mi ni mum Aver age Rol l  Val ues ( MARV)  and ar e 
t he val ue i n t he weaker  pr i nci pal  di r ect i on as 
def i ned i n AASHTO M 288.

Col or  shoul d be gr ey or  t i nt ed t o pr event  " snow 
bl i ndness"  of  per sonnel  dur i ng i nst al l at i on.

The per meabi l i t y  of  t he geot ext i l e shoul d be at  
l east  f i ve t i mes gr eat er  t han t he per meabi l i t y  of  
t he subgr ade soi l ,  but  not  l ess t han t he speci f i ed 
val ue.   The pr essur e used t o measur e t he nomi nal  
t hi ckness ( necessar y t o cal cul at e t he per meabi l i t y)  
i n ASTM D1777 shoul d be based on t he pr essur e 
expect ed t o be pl aced on t he geot ext i l e i n t he 
installation.

Most  r ai l r oad appl i cat i ons use over l ap as a met hod 
of  j oi ni ng separ at e pi eces of  geot ext i l e.

See UFC 3- 230- 01 f or  addi t i onal  i nf or mat i on on 
subsur f ace dr ai nage and f i l t r at i on cr i t er i a.

The mi ni mum dept h of  bal l ast  f or  t he t r ack sect i on 
bei ng const r uct ed/ r econst r uct ed i s t o be speci f i ed.   
However ,  wher e geot ext i l es ar e used i n t he t r ack 
st r uct ur e,  t he mi ni mum dept h of  bal l ast / subbal l ast  
bet ween t he t i e and t he geot ext i l e of  300 mm 12 i n.  
shoul d be enf or ced t o avoi d sever e damage t o t he 
geotextile.

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

Submi t  geot ext i l e sampl es f or  t est i ng.   Submi t  sampl es a mi ni mum of  [ 30]  
[ 60]  [ 90]  [ _____]  days pr i or  t o t he begi nni ng of  i nst al l at i on of  t he 
geot ext i l es.   One sampl e shal l  be pr ovi ded f or  each 20 uni t s ( r ol l s ,  
panel s,  et c. )  of  geot ext i l e t o be used i n t he cont r act .   Al l  sampl es shal l  
be f r om t he same pr oduct i on l ot  as wi l l  be suppl i ed f or  t he cont r act .   
Sampl es shal l  be i dent i f i ed by t he manuf act ur er ' s name,  br and name,  l ot  
desi gnat i on,  and pr oj ect  name.   The mi ni mum si ze of  sampl e submi t t ed f or  
t est i ng shal l  be t he f ul l  wi dt h of  t he geot ext i l e by [ 1. 7]  [ 9]  [ _____]  m 
[ 5]  [ 30]  [ ______]  f t .

2. 3. 1   Physi cal  Pr oper t y Requi r ement s

The geot ext i l e shal l  be a nonwoven,  per vi ous sheet  of  pol ymer i c mat er i al  
and shal l  consi st  of  l ong- chai n synt het i c pol ymer s composed of  at  l east  95 
per cent  by wei ght  pol yol ef i ns,  pol yest er s,  or  pol yami des.   The use of  woven 
sl i t  f i l m geot ext i l es ( i . e.  geot ext i l es made f r om yar ns of  a f l at ,  
t ape- l i ke char act er )  wi l l  not  be al l owed.   The geot ext i l e shal l  cont ai n 
st abi l i zer s and/ or  i nhi bi t or s as necessar y t o make t he f i l ament s r esi st ant  
t o det er i or at i on f r om ul t r avi ol et  l i ght  and heat  exposur e,  par t i cul ar l y 
pr i or  t o pl acement  and cover age.   The f i ber s shal l  be f or med i nt o a net wor k 
whi ch wi l l  be di mensi onal l y st abl e.   The edges of  t he geot ext i l e shal l  be 
f i ni shed i n a way t o pr event  t he out er  f i ber s f r om bei ng pul l ed away f r om 
t he geot ext i l e.   The geot ext i l e shal l  exceed t he appl i cabi l i t y  pr oper t y 
r equi r ement s st at ed i n TABLE I I .
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TABLE I I  -   PROPERTY REQUI REMENTS- GEOTEXTI LE

PROPERTY MI NI MUM REQUI REMENTS* TEST METHOD

Weight** 0. 57 kg/ 0. 836 sq m15 oz/ sq 
yd

ASTM D3776/ D3776M Opt i on B

Color Gr ey or  t i nt ed --

Strength Cl ass 1 AASHTO M 288

Appar ent  openi ng si ze ( AOS)  
( maxi mum r equi r ed val ve)

Less t han 0. 22 mm No.  70 
sieve

ASTM D4751

Permittivity 0. 1 per  sec ASTM D4491/ D4491M

Ul t r avi ol et  degr edat i on at  
500 hour s

50 per cent  st r engt h r et ai ned ASTM D4355/ D4355M

* These pr oper t y r equi r ement s ar e Mi ni mum Aver age Rol l  Val ues i n t he weaker  pr i nci pal  
direction.

* * Geot ext i l e sel ect i on shal l  not  be l i mi t ed by t he mi ni mum wei ght  shown.   Sel ect i on 
shal l  be based on t he ot her  pr oper t y r equi r ement s l i s t ed.   Heavi er  geot ext i l es have 
shown gr eat er  r esi st ance t o abr asi on.

2. 3. 2   Di mensi onal  Requi r ement s

Each r ol l  of  geot ext i l e shal l  mat ch t he r oadbed wi dt h and be at  l east  3. 6 m 
12 f t .

2. 4   JOI NT BARS

**************************************************************************
NOTE:  Lone t oe j oi nt  bar s ar e not  r ecommended f or  
hi gh used t r acks.  

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

Joi nt  bar s shal l  be of  t he s i ze,  shape,  and punchi ng pat t er n t o f i t  t he 
r ai l  bei ng j oi ned.

2. 4. 1   New Joi nt  Bar s

New j oi nt  bar s shal l  be used wi t h new r ai l ,  and shal l  be of  t he " t oel ess"  
and " head f r ee desi gn"  t o mat ch r ai l  sect i on.   New j oi nt  bar s shal l  conf or m 
t o t he r equi r ement s of  " Speci f i cat i ons For  Hi gh- Car bon St eel  Joi nt  Bar s"  or  
" Speci f i cat i ons For  Quenched Car bon- St eel  Joi nt  Bar s and For ged Compr omi se 
Joi nt  Bar s"  f ound i n Chapt er  4,  Par t  2 of  AREMA Eng Man f or  t he j oi nt  bar  
and assembl i es r ecommended i n Chapt er  4,  Par t  1 of  AREMA Eng Man.

2. 4. 2   Used Joi nt  Bar s

Used j oi nt  bar s i n good condi t i on shal l  be used wi t h r el ay r ai l  onl y.   The 
t ype of  j oi nt  bar  shal l  be  " t oel ess"  t ype.   The used " l ong t oe"  t ype of  
j oi nt  bar  shal l  not  be empl oyed wher e,  because of  t he t i e pl at e punchi ng 
pat t er n,  t he spi ke s l ot s ar e used t o spi ke t he r ai l  t o al i gnment  at  t he 
j oi nt s.   Used j oi nt  bar s shal l  be st r ai ght ,  f r ee f r om cr acks,  br eaks,  and 
ot her  v i sual  def ect s.   Excessi ve r ust ,  di r t ,  and ot her  f or ei gn mat er i al s on 
t he j oi nt  bar s ar e not  per mi t t ed.   Used j oi nt  bar s shal l  be of  t he pr oper  
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si ze t o make good cont act  wi t h t he under si de of  t he r ai l  head and t he t op 
of  t he r ai l  base on t he r ai l s  bei ng j oi ned.   Joi nt  bar s shal l  have 
al t er nat i ng r ound and oval  bol t  hol es.   Bol t  hol es shal l  not  show excessi ve 
wear  t hat  woul d pr event  use of  t he oval  neck t r ack bol t  nor mal l y used wi t h 
t hat  j oi nt  bar .   Joi nt  bar s t hat  have been f l ame- gouged,  f l ame cut ,  or  
ot her wi se al t er ed shal l  be consi der ed scr ap and shal l  not  be used.

2. 4. 3   Compr omi se Joi nt  Bar s

Compr omi se j oi nt  bar s shal l  be of  t he s i ze,  shape,  and punchi ng pat t er n t o 
f i t  t he r ai l  s i zes and sect i ons bei ng j oi ned.   Onl y f act or y desi gned and 
const r uct ed ( f or ged or  cast )  compr omi se j oi nt  bar s shal l  be used t o j oi n 
r ai l s  of  di f f er ent  s i zes.

2. 4. 3. 1   New Compr omi se Joi nt  Bar s

Compr omi se j oi nt  bar s shal l  conf or m t o t he r equi r ement s of  " Speci f i cat i ons 
For  Quenched Car bon- St eel  Joi nt  Bar s and For ged Compr omi se Joi nt  Bar s"  
f ound i n Chapt er  4,  Par t  2 of  AREMA Eng Man.

2. 4. 3. 2   Used Compr omi se Joi nt  Bar s

Requi r ement s f or  j oi nt  bar s i n par agr aph Used Joi nt  Bar s shal l  al so appl y 
t o used compr omi se j oi nt  bar s.

2. 5   GREASE

Gr ease f or  l ubr i cat i ng movi ng par t s i n t ur nout s and ot her  t r ackwor k shal l  
have t he f ol l owi ng t ypi cal  char act er i st i cs:

Cal ci um Soap,  per cent 9.0

Sol i d Addi t i ve ( Gr aphi t e) , per cent 11.5

Penetration, ASTM D217 at  25 degr ees C 77 degr ees F wor ked 340

Dr oppi ng Poi nt  ASTM D566 at  25 degr ees C 77 degr ees F 101/214

Oi l  Vi scosi t y,  squar e mm/ r ecor d at  40 degr ees C cSt  at  104 degr ees F 81.8

ASTM D445 SUS at  38 degr ees C 100 degr ees F 379

Ot her  t ypes of  gr ease or  l ubr i cat i ng oi l  ( l i ke SoyTr ak)  may be used 
pr ovi ded t hat  t he gr ease or  oi l  has been used successf ul l y  by l ocal  
commer ci al  r ai l r oads and has t he appr oval  of  t he Cont r act i ng Of f i cer .

2. 6   OI L FOR CORROSI ON PROTECTI ON

Oi l  f or  pr ot ect i ng r ai l  and ot her  t r ack mat er i al s f r om cor r osi on,  except  
j oi nt s,  shal l  conf or m t o t he f ol l owi ng gener al  speci f i cat i on:

Asphal t ,  100 penet r at i on mi ni mum 45 per cent ASTM D402/ D402M

Fl ash poi nt ,  mi ni mum 55 degr ees C 130 degr ees F ASTM D1310
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Vi scosi t y,  k i nemat i c,  60 degr ees C 480 t o 700 sq mm/ s  140 
degr ees F 480 t o 700 cent i st okes

ASTM D2171/ D2171M

2. 7   RAIL

Submi t  manuf act ur er ' s dat a on new r ai l  i ncl udi ng:   r ai l  wei ght ,  r ai l  
sect i on,  dr i l l i ng,  r ai l  l engt h,  dat e r ol l ed,  and t he name of  t he mi l l  wher e 
t he r ai l  was r ol l ed.  I ncl ude chemi cal  anal ysi s f or  I ndust r i al  Gr ade Rai l .   
For  r el ay r ai l  t he r equi r ed i nf or mat i on shal l  i ncl ude wei ght ,  sect i on,  
l engt hs,  and t he name of  t he suppl i er .   Pr ovi de t he maxi mum al l owabl e 
ver t i cal  wear  on t he r ai l  head and t he maxi mum al l owabl e hor i zont al  wear  on 
t he s i de of  t he r ai l .   The desi gn of  t he j oi nt  bar s and compr omi se j oi nt  
bar s pr oposed t o be f ur ni shed wi t h each r ai l  sect i on shal l  al so be pr ovi ded.

2. 7. 1   New Joi nt ed Rai l

**************************************************************************
NOTES:   Desi gner  wi l l  i ndi cat e t he desi r ed r ai l  
wei ght  and sect i on.   Rai l  wei ght s/ sect i ons 
r ecommended f or  new r ai l  pur chases i ncl ude:   115 RE,  
132 RE,  133 RE,  and 136 RE.

The desi gner  wi l l  i nser t  t he r ai l  sect i on and t he 
dr i l l i ng pat t er n f or  each r ai l  sect i on r equi r ed.   
Recommended r ai l  dr i l l i ngs and j oi nt  bar  punchi ngs 
ar e f ound i n Chapt er  4,  Par t  1 of  AREMA Manual .   An 
exampl e speci f i cat i on f or  57 kg 115 l bs r ai l  and a 
6- hol e j oi nt  bar  woul d be:

RAIL DRILLING

115RE 89- 152- 152 mm ( 3- 1/ 2,  6,  6 i nch)

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

2. 7. 1. 1   Gener al  Requi r ement s

New j oi nt ed r ai l  shal l  compl y wi t h t he f ol l owi ng:

2. 7. 1. 1. 1   Rai l  Lengt hs

New r ai l  shal l  be a [ _____]  kg/ m l bs/ yd sect i on or  heavi er  and shal l  
conf or m t o t he speci f i cat i ons i n Chapt er  4,  Par t s 1 and 2 of  AREMA Eng Man 
t hat  wer e i n ef f ect  at  t he t i me of  i t s  manuf act ur e.   New r ai l  shal l  be 
pr ovi ded i n [ 11. 9] [ 24. 4]  m [ 39] [ 80]  f t  l engt hs.

2. 7. 1. 1. 2   Rai l  Dr i l l i ng

New r ai l  shal l  be pr ovi ded wi t h t he r ai l  ends dr i l l ed.   Dr i l l i ng shal l  be 
uni f or m and t o t he pat t er ns speci f i ed.
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RAIL DRILLING

[_____] [_____]

2. 7. 1. 2   New I ndust r i al  Gr ade Rai l

Al l  s t eel  shal l  be pr oduced i n an el ect r i c  f ur nace and be cont i nuous cast ,  
f r ee of  hydr ogen.   Al l  i nj ur i ous hot  mar ks,  or  sur f ace i mper f ect i ons shal l  
be cul l ed out  and el i mi nat ed.  Rai l  shal l  cont r ol  cool ed t o AREMA 
speci f i cat i ons.   Rai l  shal l  be r ol l ed i n accor dance wi t h t he gener al  
physi cal  di mensi onal  r equi r ement s of  AREMA desi gn but  shal l  meet  t he 
Sect i on t ol er ances and Chemi cal  Composi t i on l i s t ed bel ow.

SECTI ON TOLERANCES

Height +1. 5 t o - 0. 7 mm+0. 060 t o - 0. 025 i nch

Head Wi dt h +1. 2 t o - 1. 1 mm+0. 045 t o - 0. 045 i nch

Base Wi dt h +1. 5 t o - 1. 5 mm+0. 060 t o - 0. 060 i nch

Web Wi dt h +1. 5 t o - 0. 7 mm+0. 060 t o - 0. 025 i nch

GENERAL COMPOSI TI ON

PRODUCT ANALYSI S PERCENT

ELEMENT CHEMI CAL ANALYSI S
PERCENT

UNDER MI NI MUM OVER MAXI MUM

Carbon 0. 65 t o 0. 85 0.04 0.04

Manganese 0. 70 t o 1. 30 0.06 0.06

Phosphor us Maxi mum 0.040 0.008

Sul f ur  Maxi mum 0.050 0.008

Silicon 0. 10 t o 0. 50 0.50

2. 7. 1. 2. 1   Testing

Test  r ai l  ul t r asoni cal l y t o t he f ol l owi ng cal i br at i on gui del i nes:

CALI BRATI ON GUI DLI NES

Head 2. 4 mm0. 10 i nch Fl at  bot t om Hol e

Web 3. 2 mm0. 13 i nch Fl at  Bot t om Hol e
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CALI BRATI ON GUI DLI NES

Base 3. 2 mm X 12. 7 mm. 013 x 0. 50 i nch Sl ot

2. 7. 1. 2. 2   Straightness

St r ai ght en r ai l  f or  l i ne i n a pr ess or  r ol l er  st r ai ght ener .   End 
st r ai ght ness must  meet  t he f ol l owi ng gui del i nes:

Droop 1. 0 mm 0. 040 i nch Maxi mum

Dip 1. 0 mm 0. 040 i nch Maxi mum

Hook 1. 0 mm 0. 040 i nch Maxi mum

2. 7. 2   Used Joi nt ed Rai l

**************************************************************************
NOTES:   Due t o t he ever - changi ng mar ket s f or  used 
r ai l ,  i t  may be benef i c i al  t o al l ow t he Cont r act or  
t he opt i on t o pr ovi de an accept abl e r ai l  sect i on f or  
r el ay.   Hence,  t he l i s t  of  accept abl e r ai l  sect i ons,  
accept abl e r ai l  wei ght s,  and sect i ons shoul d be 
chosen f or  compat i bi l i t y  wi t h t he exi st i ng r ai l  and 
t o mi ni mi ze t he number  of  di f f er ent  r ai l  wei ght s and 
sect i ons on t he i nst al l at i on.   Del et e unaccept abl e 
wei ght s/ sect i ons f r om t he l i s t .   Nor mal l y,  r ai l  l ess 
t han 115 l bs shoul d not  be pur chased f or  DOD t r ack.

The desi gner  wi l l  i nser t  t he r ai l  sect i on and t he 
dr i l l i ng pat t er n f or  each r ai l  sect i on r equi r ed.   To 
t he gr eat est  ext ent  pr act i cal ,  t he speci f i ed 
dr i l l i ngs shoul d mat ch t he dr i l l i ng pat t er n i n t he 
exi st i ng r ai l  t hat  i s  t o r emai n i n t r ack.   
Recommended r ai l  dr i l l i ngs and j oi nt  bar  punchi ngs 
ar e f ound i n Chapt er  4,  Par t  1 of  AREMA Manual .   An 
exampl e speci f i cat i on f or  57 kg 115 l bs r ai l  and a 
6- hol e j oi nt  bar  woul d be:

RAIL DRILLING

115RE 89- 152- 152 mm 3- 1/ 2,  6,  6 i nch

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

2. 7. 2. 1   Rel i ef  Rai l

Used r ai l  f or  spot  r ai l  r epl acement  of  def ect i ve r ai l s  ( r el i ef  r ai l )  shal l  
be t he same wei ght ,  sect i on,  dr i l l i ng,  and l engt h as t he r ai l  bei ng 
r epl aced.   Rel i ef  r ai l  shal l  meet  t he r equi r ement s speci f i ed f or  r el ay r ai l .

2. 7. 2. 2   Rel ay Rai l

**************************************************************************
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NOTE:   Rel ay r ai l  i s  t ypi cal l y  avai l abl e i n nomi nal  
l engt hs of  10 and 12 met er s 33 and 39 f t .   Rel ay 
r ai l  can be j ust i f i ed i f  t he const r uct i on cost  i s  
subst ant i al l y  bel ow t hat  of  new r ai l .

A compar i son of  t he usabl e met al  i n t he heads of  a 
new 57 kg/ m 115- l bs RE r ai l  and a 57 kg/ m 115- l bs 
r el ay r ai l  shows t hat  t he r el ay r ai l  has about  32 
per cent  l ess usabl e met al .   Based on const r uct i on 
cost ,  t he r ai l  const i t ut es about  47 per cent  of  t he 
t ot al  t r ack above r oadbed;  t her ef or e,  f or  economy,  
t r ack const r uct ed wi t h 57 kg/ m 115- l bs r el ay r ai l  
shoul d cost  at  l east  15 per cent  ( 33 per cent  t i mes 
0. 47 equal s about  15 per cent )  l ess t han t r ack 
const r uct ed wi t h new 57 kg/ m 115- l bs r ai l .   Ot her  
condi t i ons can be eval uat ed i n a s i mi l ar  manner .

Speci f y i ng r el ay r ai l  t hat  meet s AREMA i s not  
adequat e f or  mi l i t ar y t r ack.   AREMA per mi t s 
excessi ve end bat t er  because r ai l  ends ar e i nt ended 
t o be cr opped of f  bef or e wel di ng.   Al l  r el ay r ai l  
shoul d have ul t r asoni c i nspect i on af t er  i t  i s  
i nst al l ed.   For  Ar my pr oj ect s t he def aul t  val ues i n 
Tabl e I V ar e t he maxi mum val ues.   For  Navy pr oj ect s,  
t he maxi mum wear  shal l  be 5 mm 3/ 16 i nch f or  t he t op 
and 3 mm 1/ 8 i nch f or  t he s i de.

FORSCOM pr oj ect s r equi r e t he used of  115RE,  132RE,  
133RE or  136RE r ai l  sect i ons.

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

Rel ay r ai l  shal l  be cont r ol  cool ed.   [ Used r ai l  f or  out  of  f ace r epl acement  
and new const r uct i on shal l  be 45 kg/ m 90 l b/ yd or  heavi er  and shal l  have 
t he same sect i on and dr i l l i ng pat t er n f or  each r ai l  wei ght .   Accept abl e 
r ai l  wei ght s and sect i ons ar e:   [ 90 ARA- A, ]  [ 100 ARA- B, ]  [ 112 AREA, ]  [ 115 
AREA, ]  [ 130 AREA, ]  [ 132 AREA, ]  [ 133 AREA, ]  [ 136 AREA, ]  [ _____] ]  [ Al l  r el ay 
r ai l  pr ovi ded shal l  be t he same sect i on. ] Rel ay r ai l  shal l  not  be cut  i nt o 
j oi nt ed r ai l  f r om cont i nuous wel ded r ai l .

2. 7. 2. 2. 1   Rai l  Dr i l l i ng

Rel ay r ai l  shal l  be pr ovi ded wi t h t he r ai l  ends dr i l l ed.   Dr i l l i ng shal l  be 
uni f or m and t o t he pat t er ns speci f i ed.

RAIL DRILLING

[_____] [_____]

2. 7. 2. 2. 2   Length

Rel ay r ai l  shal l  be st andar d [ 10. 1]  [ 11. 9]  m [ 33]  [ 39]  f t  l engt hs.   Not  
mor e t han 10 per cent  of  t he l ot  may be shor t s.   No r ai l  shor t er  t han 8. 2 m 
27 f t  wi l l  be accept ed.

2. 7. 2. 2. 3   Maxi mum Al l owabl e Wear

For  each r ai l ,  t he aver age t op wear  shal l  meet  t he r equi r ement s on Tabl e 
I V,  except  r ai l  i n t ur nout s whi ch shal l  conf or m t o par agr aph Maxi mum Wear  
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Used Rai l s I nst al l ed i n Tur nout s.   Si de wear  shal l  be measur ed 16 mm 5/ 8 i n 
bel ow t he or i gi nal  t op of  r ai l .

TABLE I V.   ALLOWABLE WEAR LI MI TS FOR RELAY RAI L

Nomi nal  Rai l  Wei ght ,  kg/ m
lbs/yds

Maxi mum Al l owabl e Wear ,  mm i nch

Top Side

57. 0 or  l essLess t han 115 3.21/8 6.41/4

Gr eat er  t han 57. 0115 or  
Greater

6.41/4 9.53/8

2. 7. 2. 2. 4   Condi t i on and Appear ance

Rel ay r ai l  shal l  be f r ee f r om obvi ous def ect s and cl ean i n appear ance.   
Rai l  t hat  has sever e pi t t i ng and cor r osi on or  has been f l ame- gouged,  or  
spi ke ni pped wi l l  not  be accept ed.   Rai l  shal l  be st r ai ght  f r om l i ne and 
sur f ace and f r ee f r om any k i nks or  bends.   Rai l  bases shal l  be sol i d and 
f r ee f r om vi sual  def ect s such as pl at e wear ,  spi ke not chi ng,  pi t t i ng,  and 
f l ame- gougi ng.   Al l  exi st i ng bond wi r es shal l  be r emoved f r om r el ay r ai l  by 
shear  cut t i ng ol d cabl es i mmedi at el y adj acent  t o t he wel d or  pi n.   Bond 
wi r e heads shal l  be compl et el y r emoved f r om t he gage si de.

2. 7. 2. 2. 4. 1   Maxi mum Al l owabl e Li p

Li p or  over f l ow shal l  not  exceed 3 mm 1/ 8 i nch on ei t her  s i de of  t he r ai l  
head.

2. 7. 2. 2. 4. 2   Engi ne Bur ns

Engi ne bur ns shal l  not  be gr eat er  t han 13 mm 1/ 2 i nch di amet er  and 0. 8 mm 
1/ 32 i nch deep.   A maxi mum of  6 engi ne bur ns i s al l owed per  r ai l  and engi ne 
bur ns shal l  not  af f ect  mor e t han 25 per cent  of  t he t ot al  or der .

2. 7. 2. 2. 4. 3   End Bat t er  and Chi ppi ng

Rai l  end bat t er  shal l  not  exceed a maxi mum of  3 mm 1/ 8 i nch when measur ed 
13 mm 1/ 2 i nch f r om t he r ai l  end wi t h a 460 mm 18 i nch st r ai ght edge l ai d 
onl y on t he r ai l  bei ng measur ed.   Chi pped or  br oken r ai l  ends wi l l  not  be 
accepted.

2. 7. 2. 2. 4. 4   Runni ng Sur f ace Damage

Runni ng sur f ace damage shal l  not  exceed 6 mm 1/ 4 i nch l ong by 13 mm 1/ 2 i nch
 wi de,  and shal l  be not  gr eat er  t han 1. 5 mm 1/ 32 i nch deep.   Fl at  spot s ar e 
not  per mi t t ed on t he r ai l  head.

2. 7. 2. 2. 4. 5   Def ect s Not  Per mi t t ed

Rel ay r ai l  havi ng any of  t he f ol l owi ng def ect s shal l  not  be accept ed:   bol t  
hol e cr acks or  br eaks,  br oken base,  br eaks,  cr ushed head,  det ai l  f r act ur e,  
engi ne bur n f r act ur e,  head- web separ at i on,  pi ped r ai l ,  hor i zont al  spl i t  
head,  ver t i cal  spl i t  head,  t or ch cut  r ai l  ends,  t or ch cut  bol t  hol es,  and 
compound or  t r ansver se f i ssur es.   The pr esence of  any of  t hese def ect s i n 
t he r ai l  r ender  t hat  r ai l  as scr ap.
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2. 7. 3   Wel ded Rai l

**************************************************************************
NOTE:   Whi l e t he use of  cont i nuousl y wel ded r ai l  and 
concr et e t i es may be benef i c i al  i n some si t uat i ons,  
t he cost  ef f ect i veness f or  gener al  use f or  DOD t r ack 
has not  been pr oven at  t hi s t i me.   A t hor ough 
l i f e- cycl e cost  anal ysi s shoul d be per f or med pr i or  
t o speci f y i ng t hese mat er i al s.

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

New r ai l  shal l  be,  [ _____]  kg/ m l bs,  [ _____]  sect i on and shal l  conf or m t o 
Chapt er  4,  Par t  2 of  AREMA Eng Man.   Rel ay r ai l  shal l  conf or m t o TABLE I V,  
[ _____]  kg/ m l bs.   Rel ay r ai l  t hat  i s  t o be wel ded shal l  meet  t he cr i t er i a 
speci f i ed i n Chapt er  4,  Par t  2 of  AREMA Eng Man f or  wel ded r ai l .   Mi ngl i ng 
of  new and r el ay r ai l  wi l l  not  be per mi t t ed.

2. 8   TI E PLATES

2. 8. 1   General

Ti e pl at es shal l  be of  t he di mensi ons and punchi ng pat t er n ( A or  B)  t o f i t  
t he r ai l .   New t i e pl at es conf or mi ng t o Chapt er  5,  Par t  1 of  AREMA Eng Man 
shal l  be used wi t h new r ai l .   Used t i e pl at es i n good condi t i on may  be 
used wi t h r el ay r ai l  and shal l  be t he di mensi ons as or i gi nal l y speci f i ed by 
AREMA Eng Man.   The used t i e pl at es shal l  not  be smal l er  t han 190. 5 by 254 
mm 7- 1/ 2 by 10 i nch f or  use wi t h r el ay r ai l  havi ng nomi nal  wei ght s l ess t han
 49. 6 kg/ m 100 l bs/ yd,  or  not  smal l er  t han 190. 5 by 279 mm 7- 1/ 2 by 11 i nch 
doubl e- shoul der  f or  use wi t h r el ay r ai l  havi ng nomi nal  wei ght s of  49. 6 kg/ m 
100 l bs/ yd and gr eat er .   Bot h f l at  and cant ed pl at es wi l l  be r equi r ed t o 
mat ch t he exi st i ng t i e pl at es t hat  ar e i n t r ack.   Cant ed t i e pl at es shal l  
be used i n al l  new r ai l  and r el ay out - of - f ace r ai l  r epl acement s.

2. 8. 2   Used Ti e Pl at es

Used t i e pl at es shal l  be f r ee f r om excessi ve r ust ,  pi t t i ng,  mechani cal  
damage,  and di r t  and ot her  f or ei gn mat er i al s.   Cr acked or  br oken pl at es 
shal l  be consi der ed as scr ap and shal l  not  be used.   Shoul der s on t he t i e 
pl at es shal l  pr oj ect  a mi ni mum of  6 mm 1/ 4 i nch above t he pl ane of  t he r ai l  
seat .   The t hi ckness of  t he t i e pl at e shal l  be at  l east  13 mm 1/ 2 i nch when 
measur ed anywher e i n t he r ai l  seat  ar ea.   Spi ke hol es shal l  be squar e and 
not  cor r oded,  wor n,  or  mechani cal l y enl ar ged.

2. 9   WOOD TI ES

**************************************************************************
NOTE:   Because of  di f f er ences i n t r eat abi l i t y  of  t he 
many speci es of  wood used t o manuf act ur e r ai l r oad 
t i es,  i nst al l at i ons shoul d l i mi t  t he number  of  
accept abl e speci es t o t hose most  commonl y used i n 
t hei r  geogr aphi c ar ea.   Red Oak,  Whi t e Oak,  and 
Sout her n Pi ne wi l l  pr ovi de good ser vi ce i n t he 
east er n st at es whi l e Dougl as Fi r  wi l l  gener al l y  be 
mor e avai l abl e i n t he west er n st at es.   Sout her n Pi ne 
shoul d not  be used as mai nl i ne t i es or  as swi t ch 
t i es.   Gum and pi ne t i es ar e not  r ecommended f or  use 
i n ar eas havi ng hi gh humi di t y,  such as t he 
sout heast er n st at es.   I f  unsur e about  t he most  
appr opr i at e speci es of  wood f or  t i mber  t i es i n t he 
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j ob geogr aphi c ar ea,  t he engi neer i ng depar t ment  of  
t he l ocal  commer ci al  r ai l r oad shoul d be consul t ed.

The si ze and f or m of  t he cr osst i es wi l l  be i nser t ed 
i n t hi s par agr aph usi ng t he f ol l owi ng gui dance.

a.   For  mai n l i nes,  access t r acks,  or  ot her  t r acks 
wher e t he movement  may be c l assi f i ed as heavy or  t he 
desi r ed speed i s  i n excess of  64. 4 km/ hr  40 mi l es 
per  hour ,  cr osst i es wi l l  be not  l ess t han 178 mm 7 
i n. )  t hi ck by 229 mm 9 i n.  wi de.   The l engt h of  
cr osst i es wi l l  be 2. 591 m 8 f t  6 i n.  or  2. 743 m 9 f t .

b.   For  yar d or  body,  i ndust r i al ,  s t or age,  s i di ng,  
and r unni ng t r acks,  and f or  access t r acks wher e t he 
movement  i s  not  c l assi f i ed as heavy,  cr osst i es not  
l ess t han 152 mm 6 i n.  t hi ck by 203 mm 8 i n.  wi de 
can be used.   The l engt h of  cr osst i es wi l l  ei t her  be 
2. 438 m 8 f t  or  2. 591 m 8 f t  6 i n. .

c.   For  r oad cr ossi ngs,  t i es 178 mm 7 i n.  t hi ck by 
229 mm 9 i n.  wi de and 2. 743 m 9 f t  l ong wi l l  be 
r equi r ed,  unl ess t he manuf act ur er  r ecommends a 
di f f er ent  l engt h.

d.   I f  l ocal l y avai l abl e,  oak i s pr ef er r ed f or  
swi t ch t i es.   A bi l l  of  mat er i al  f or  swi t ch t i es 
shoul d be pr ovi ded on t he dr awi ngs f or  each pr oposed 
t ype of  t ur nout .   AREMA PORTFOLI O SET,  Pl an 912 
cont ai ns bi l l s  of  swi t ch t i es f or  var i ous s i ze 
t ur nout s and cr ossover s.

Ot her  l ocal  speci es may be l i s t ed i f  used by 
r ai l r oads i n t he ar ea.

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

Submi t  name of  t he t i e manuf act ur er ,  Rai l  Ti e Associ at i on member shi p,  t he 
wood speci es pr oposed,  t he quant i t i es of  t i es f or  each speci e pr oposed,  and 
pr oduct  dat a f or  t he t i es t o be f ur ni shed,  i ncl udi ng t he t ype of  seasoni ng 
t o be ut i l i zed,  pr i or  t o or der i ng t he t i es.   Al l  t i es shal l  be new.   
Speci es shal l  be Ash,  Beech,  Red and Whi t e Oak,  [ Gum, ]  [ Spr uces]  [ _____]  
[ Pi ne, ]  [ Dougl as Fi r , ]  [ and]  [ ot her  Fi r ] .

a.   Swi t ch t i es shal l  be Ash or  Oak.   Condi t i oni ng and seasoni ng shal l  
conf or m t o t he r equi r ement s of  AWPA U1 f or  t he i ndi v i dual  wood 
speci es.   Ti es shal l  be wel l  seasoned.   Pr i or  t o pr eser vat i ve 
t r eat ment ,  wood t i es shal l  be dr i ed t o t he oven dr y moi st ur e cont ent ,  
or  l ess,  as speci f i ed i n par agr aph 3. 14 of  AWPA U1.   The wood may be 
ai r  dr i ed,  vapor  dr i ed,  or  boul t oni zed.

b.   Ti es whi ch ar e t o be dr i ed by ar t i f i c i al  means shal l  be condi t i oned and 
t r eat ed as soon as possi bl e af t er  sawi ng,  but  no mor e t han 30 days 
l at er .   The t emper at ur e used f or  boul t oni z i ng shal l  be as hi gh as 
possi bl e but  i n no case l ess t han 94 degr ees C 200 degr ees F.   Vapor  
dr i ed t i es shal l  be t r ansf er r ed f r om dr yi ng cyl i nder s t o t r eat ment  
cyl i nder s as qui ckl y as possi bl e t o avoi d l oss of  heat  f r om t he 
seasoned t i es.   Ti es shal l  be pr essur e t r eat ed i n accor dance wi t h 
Chapt er  30,  Par t  3 of  AREMA Eng Man by t he empt y cel l  pr ocess wi t h a 
60/ 40 cr eosot e/ coal  t ar  sol ut i on ( Gr ade C)  i n accor dance wi t h AWPA P2 
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t o a mi ni mum r et ent i on of  128 kg/ cu m 8 l bs/ cu f t  of  wood.

c.   Br i dge t i es shal l  be t r eat ed i n accor dance wi t h par agr aph BRI DGE TI ES.   
Recor d t r eat ment  as speci f i ed i n AWPA M2.   Tr eat ed t i es shal l  be 
per manent l y mar ked or  br anded by t he pr oducer  i n accor dance wi t h AWPA M6.   
Ti es shal l  be pr oduced by a member  of  t he Rai l way Ti e Associ at i on.   Al l  
t i es,  except  Sout her n,  Red,  and Ponder osa Pi ne,  shal l  be i nci sed on al l  
f our  s i des i n t he pat t er n speci f i ed i n AREMA Eng Man,  Chapt er  30,  Par t  
3,  pr i or  t o t r eat ment .

d.   Spl i t s  shal l  not  be l onger  t han 100 mm 4 i nch and not  wi der  t han 5 mm 
1/ 4 i n at  ei t her  end.   Spl i t s  l onger  t han 100 mm 4 i nch but  not  l onger  
t han t he wi dt h of  t he f ace i n whi ch t he spl i t  appear s,  wi l l  be 
accept abl e i f  speci f i ed ant i - spl i t t i ng devi ces ar e i nst al l ed wi t h t he 
spl i t s  compr essed.   Any r equi r ed adzi ng and dr i l l i ng f or  spi kes shal l  
be per f or med pr i or  t o t r eat ment .

e.   Not i f y t he Cont r act i ng Of f i cer  at  l east  15 days pr i or  t o t he shi pment  
of  any t r eat ed t i es or  t i mber s f r om t he manuf act ur er ' s pl ant ,  t o 
pr ovi de t he Gover nment  t he oppor t uni t y t o i nspect  t he mat er i al s bef or e 
shi pment .   When i nspect i ons of  onsi t e mat er i al s r esul t  i n pr oduct  
r ej ect i on,  pr ompt l y segr egat e and r emove r ej ect ed mat er i al  f r om t he 
pr emi ses.   The Gover nment  may al so char ge t he Cont r act or  any addi t i onal  
cost  of  i nspect i on or  t est  when pr i or  r ej ect i on makes r ei nspect i on or  
r et est i ng necessar y.

f .   Submi t  cer t i f i ed [ t est ]  [ and]  [ i nspect i on]  r epor t s f or  cr osst i es and 
swi t ch t i es subsequent  t o t r eat ment ,  a mi ni mum of  seven cal endar  days 
pr i or  t o any t i es bei ng i nst al l ed i n t r ack.   [ Test ]  [ and]  [ i nspect i on]  
r epor t s shal l  cont ai n t he i nf or mat i on r equi r ed by Par t  7 of  AWPA M2.   
Submi t  cer t i f i cat es of  compl i ance pr i or  t o any t i es bei ng i nst al l ed i n 
track.

2. 9. 1   Crossties

Wood cr osst i es shal l  conf or m t o Chapt er  30,  Par t  3 of  AREMA Eng Man.

2. 9. 1. 1   Except  at  Road Cr ossi ngs

Wood t i es shal l  be sawed and shal l  be not  l ess t han [ _____]  mm i nch t hi ck 
and [ _____]  mm i nch wi de.   The l engt h shal l  be [ 2. 44]  [ 2. 6]  [ 2. 75]  m [ 8. 0]  
[ 8. 5]  [ 9. 0]  f t .

2. 9. 1. 2   At  Road Cr ossi ngs

Wood t i es shal l  be sawed and shal l  not  be l ess t han 178 mm t hi ck and 229 mm 
wi de 7 i nch t hi ck and 9 i nch wi de.   The l engt h shal l  be 2. 75 m 9 f t ,  unl ess 
r ecommended ot her wi se by t he manuf act ur er  of  cr ossi ng sur f ace mat er i al s.

2. 9. 2   Swi t ch Ti es

Swi t ch t i es shal l  conf or m t o Chapt er  30,  Par t  3 of  AREMA Eng Man and shal l  
be sawed 178 mm 7 i nch t hi ck and 229 mm 9 i nch wi de.   The l engt h and 
quant i t i es shal l  be as shown.

2. 9. 3   Br i dge Ti es

**************************************************************************
NOTE:   Del et e t hi s par agr aph and par agr aphs 
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Bal l ast ed- Deck Br i dge Ti es and Open- Deck Br i dge Ti es 
i f  br i dge wor k i s not  i ncl uded i n t he cont r act .

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

The met hod f or  t r eat ment  of  br i dge t i es shal l  be i n accor dance wi t h AWPA U1.   
The t r eat ment  st andar ds shal l  be based on t he t ype of  deck on t he br i dge.   
Any dr i l l i ng of  bol t  hol es shal l  be per f or med pr i or  t o t r eat ment .   The t i es 
shal l  be sawed t o di mensi ons and f ur ni shed i n t he quant i t i es i ndi cat ed on 
t he cont r act  dr awi ngs.   Fi el d ver i f y al l  di mensi ons and quant i t i es pr i or  t o 
f ur ni shi ng t i mber  br i dge t i es.

2. 9. 3. 1   Bal l ast ed- Deck Br i dge Ti es

Ti es f or  use i n t r ack over  bal l ast ed deck br i dges shal l  be st andar d 
crossties.

2. 9. 3. 2   Open- Deck Br i dge Ti es

Br i dge t i es f or  open- deck br i dges shal l  be s i zed on t wo si des and of  
adequat e s i ze t o di st r i but e t he t r ack l oad t o al l  s t r ess- car r y i ng 
st r i nger s.   Pr eser vat i ve t r eat ment  shal l  be i n accor dance wi t h AWPA U1 f or  
above- gr ound exposur e.

2. 9. 4   Ti e Pl ugs

Ti e pl ugs shal l  f i t  hol es f r om whi ch spi kes ar e dr awn.   The pl ugs shal l  
compl y and be t r eat ed i n accor dance wi t h Chapt er  30,  Par t  3 Sect i on 3. 1. 5 
of AREMA Eng Man.

2. 9. 5   Ant i - spl i t t i ng Devi ces

Cr osst i es and swi t ch t i es shal l  be equi pped on each end wi t h gang nai l  end 
pl at es ant i - spl i t t i ng devi ces of  t he t ype speci f i ed,  r egar dl ess of  whet her  
or  not  t he wood has shown any t endency t o spl i t .   Pr oduct s used shal l  
conf or m t o Chapt er  30,  Par t  3 Sect i ons 3. 1. 6 and 3. 1. 7 of  AREMA Eng Man.

2. 10   BRI DGE TI MBERS

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  br i dge wor k i s not  
i ncl uded i n t he cont r act .

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

Br i dge t i mber s i ncl ude al l  s t r uct ur al  member s such as st r i nger s,  caps,  and 
post s.   Ti mber s shal l  be i nci sed on t wo si des.   Cr eosot e pr eser vat i ve 
t r eat ment  shal l  be i n accor dance wi t h AWPA U1 f or  above gr ound exposur e and 
shal l  have f i r e- r et ar dant  coat i ng f or  cr eosot ed wood i n accor dance wi t h 
AREMA Eng Man,  Chapt er  7 Sect i on 1. 11.

2. 11   BRI DGE LUMBER

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  br i dge wor k i s not  
i ncl uded i n t he cont r act .

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

Lumber  used i n decks and br aci ng above t he wat er l i ne shal l  be t r eat ed f or  
above gr ound exposur e.   Lumber  used i n r et ai ni ng wal l s,  f ender  syst ems,  and 
br aci ng bel ow t he hi gh wat er l i ne shal l  be t r eat ed f or  soi l  cont act  
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exposur e.   Pr eser vat i ve t r eat ment  shal l  be i n accor dance wi t h AREMA Eng Man, 
Chapt er  73.

2. 12   BRI DGE PI LES

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  br i dge wor k i s not  
i ncl uded i n t he cont r act .

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

Pr eser vat i ve t r eat ment  of  pi l es shal l  conf or m t o AREMA Eng Man,  Chapt er  7,  
Par t  1,  Sect i on 1. 9 f or  pi l es.   Pi l es used as f r i c t i on or  end- bear i ng pi l es 
shal l  be a Fi r st - Cl ass pi l e i n accor dance wi t h AREMA Eng Man,  Chapt er  7,  
Par t  1,  Sect i on 1. 9. 4.   Second- cl ass pi l es can be used i n r et ai ni ng wal l s,  
dol phi ns,  and f ender  syst ems suppor t s.

2. 13   ENGI NEERED POLYMER COMPOSI TE TI ES

**************************************************************************
NOTE:   Engi neer ed pol ymer  composi t e t i es,  al so 
commonl y known as pl ast i c t i es,  ar e a r el at i vel y new 
t echnol ogy compar ed t o t he mor e convent i onal  sawn 
wood and concr et e t i es.   Engi neer ed pol ymer  
composi t e t i es ar e i nher ent l y r es i st ant  t o moi st ur e,  
r ot ,  and i nsect s and may be pr ef er r ed f or  cer t ai n 
l ocat i ons.    Besi des out - of - f ace appl i cat i ons,  
engi neer ed pol ymer  composi t e t i es can be used f or  
mai nt enance ( i nt er mi ngl ed)  r epl acement  of  
det er i or at ed wood cr osst i es.

Recommended si ze r equi r ement s f or  engi neer ed pol ymer  
composi t e t i es f ol l ow t he same basi c gui dance as i n 
t he NOTE f or  par agr aph WOOD TI ES above per t ai ni ng t o 
wood t i e s i zes.

Engi neer ed composi t e t i es ar e desi gned t o use t he 
same t i e spaci ng and bal l ast  st r uct ur e as wood 
t i es.   The t i es can be i nst al l ed usi ng convent i onal  
har dwar e and i nst al l at i on equi pment .   Speci f i c  
i nst al l at i on det i al s,  such as whi ch f ast ener s wor k 
best ,  s i ze of  pr e- dr i l l  hol es,  et c. ,  shoul d be based 
on t he manuf act ur er ' s r ecommendat i ons.

For  i ncr eased l at er al  and l ongi t udi nal  t r ack 
st abi l i t y ,  engi neer ed pol ymer  composi t e t i es can be 
manuf act ur ed wi t h speci al l y  desi gned sur f ace 
pat t er ns t o cr eat e a mechani cal  i nt er l ock bet ween 
t he t i e and t he bal l ast .   I ndi v i dual  manuf act ur er s 
have di f f er ent  pr opr i et ar y desi gns t o pr ovi de a 
r ange of  l at er al  t r ack st abi l i t y .   Exper i nece has 
shown t hat  t hi s i nt er l ock ( t r ack st abi l i t y)  can be 
achi eved wi t h l i t t l e or  no t r ai n t r af f i c  commonl y 
needed upon r epl acement  of  wood t i es.

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

Submi t  name of  t he t i e manuf act ur er ,  di mensi ons,  and  t he pr e- dr i l l  s i ze as 
r ecommended by t he t i e manuf act ur er  f or  t he t ype and si ze f ast eni ng syst em 
bei ng used.   Engi neer ed pol ymer  composi t e t i es shal l  conf or m t o Chapt er  30,  
Par t  5 of  AREMA Eng Man.   The t i es shal l  i ncor por at e a sur f ace pat t er n t o 
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pr ovi de a mi ni mum si ngl e t i e l at er al  push r esul t  of  11. 1 kN 2, 500 l bf  af t er  
no mor e t han 100, 000 gr oss t ons of  accumul at ed t r af f i c .   Submi t  cer t i f i ed 
t est  r epor t s f or  cr osst i es and swi t ch t i es,  a mi ni mum of  seven cal endar  
days pr i or  t o any t i es bei ng i nst al l ed i n t r ack.   Test  r epor t s shal l  
document  compl i ance of  t he t i es t o t he per f or mance cr i t er i a i n Chapt er  30,  
Par t  5 of  AREMA Eng Man.   Submi t  cer t i f i cat es of  compl i ance pr i or  t o any 
t i es bei ng i nst al l ed i n t r ack.

2. 13. 1   Crossties

2. 13. 1. 1   Except  at  Road Cr ossi ngs

Engi neer ed pol ymer  composi t e cr osst i es,  except  at  r oad cr ossi ngs,  shal l  be 
not  l ess t han [ _____]  mm i nch t hi ck and [ _____]  mm i nch wi de.   The l engt h 
shal l  be [ 2. 44]  [ 2. 6]  [ 2. 75]  m [ 8. 0]  [ 8. 5]  [ 9. 0]  f t .

2. 13. 1. 2   At  Road Cr ossi ngs

Engi neer ed pol ymer  composi t e cr osst i es at  r oad cr ossi ngs shal l  not  be l ess 
t han 178 mm t hi ck and 229 mm wi de 7 i nch t hi ck and 9 i nch wi de.   The l engt h 
shal l  be 2. 75 m 9 f t ,  unl ess r ecommended ot her wi se by t he manuf act ur er  of  
t he cr ossi ng sur f ace mat er i al s.

2. 13. 2   Swi t ch Ti es

Swi t ch t i es shal l  conf or m t o Chapt er  30,  Par t  5 of  AREMA Eng Man and shal l  
be 178 mm 7 i nch t hi ck and 229 mm 9 i nch wi de.   The l engt h and quant i t i es 
shal l  be as shown.

2. 13. 3   Bal l ast ed- Deck Br i dge Ti es

Engi neer ed composi t e t i es f or  use i n t r ack over  bal l ast ed deck br i dges 
shal l  be st andar d cr osst i es.

2. 13. 4   Ti e Pl ugs

Ti e pl uggi ng may be ut i l i zed i n engi neer ed pol ymer  composi t e t i es i n 
s i mi l ar  f ashi on as t hey ar e used i n sawn wood t i es.   Pol ymer - based pl uggi ng 
compounds ( e. g. ,  pol yur et hane)  ar e r ecommended.

2. 14   STEEL TI ES

**************************************************************************
NOTE:   AREMA has a l i ght er  wei ght  st eel  t i e sect i on 
t han speci f i ed bel ow t hat  can be used f or  yar d 
t r acks subj ect  t o l i ght  l oads.   Sect i on mi ni mum 
pr oper t i es shal l  be changed t o:  

Length 2540 mm 100 i nch

Width 260 mm 10. 2 i nch

Thickness 10 mm 0. 4 i nch

Sect i on Dept h 97 mm 3. 8 i nch
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Moment  of  I ner t i a 316 cm4 7. 6 i n4

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

Submi t  name of  t he t i e manuf act ur er ,  di mensi ons,  t ype of  f i xat i on and t he 
chemi cal  anal ysi s of  t he st eel .   St eel  t i es shal l  conf or m t o Chapt er  30 of  
AREMA Eng Man.   St eel  t i es shal l  be const r uct ed wi t h hook- i n shoul der s of  a 
178 mm 7 i nch mi ni mum spade.   Ti es shal l  be desi gn and f ur ni shed wi t h 
el ast i c t ype r ai l  f i xat i on syst em f or  Pandr ol  E c l i ps or  saf el ock,  or  an 
appr oved equal .   Ti es shal l  have a br and r ol l ed i nt o t he mat er i al  
i ndi cat i ng t he sect i on and manuf act ur er .   St eel  t i es shal l  have t he 
f ol l owi ng mi ni mum sect i on:

St eel  Ti es

Length 2590 mm 102 i nch

Width 300 mm 11. 8 i nch

Thickness 10 mm 0. 4 i nch

Sect i on Dept h 118 mm 4. 6 i nch

Moment  of  I ner t i a 610 cm4 14. 6 i n4

Ti es shal l  be manuf act ur ed f r om st eel  f r ee of  i nj ur i ous segr egat i on wi t h a 
mi ni mum t ensi l e st r engt h of  312 MPa 45, 000 psi .   St eel  shal l  have t he 
chemi cal  composi t i on conf or mi ng t o ASTM A242/ A242M or  ASTM A992/ A992M

2. 15   CONCRETE TI ES

**************************************************************************
NOTE:   Del et e i f  concr et e t i es ar e not  r equi r ed.   
Concr et e t i es may be pr ef er r ed f or  cer t ai n l ocat i ons.

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

Submi t  name of  t he t i e manuf act ur er ,  di mensi ons,  t ype of  f i xat i on and t he 
chemi cal  anal ysi s of  t he concr et e mi x.   Concr et e t i es and f ast eni ng syst em 
shal l  compl y wi t h t he mat er i al  and st r engt h r equi r ement s speci f i ed i n 
Chapt er  30 of  AREMA Eng Man f or  [ monobl ock]  [ r ei nf or ced t wo- bl ock]  
[ pr est r essed t wo- bl ock]  t i es.   Concr et e t i es shal l  be a mi ni mum of  [ 2. 44 m 
8 f t ]  [ _____]  i n l engt h,  wi dt h of  [ _____] ,  and hei ght  of  [ _____] .   Concr et e 
t i es shal l  have a f act or ed desi gn posi t i ve bendi ng moment  of  [ _____]  kN- m 
I nch- ki ps at  cent er  of  seat .   Concr et e shal l  be f ur ni shed wi t h dual  
dur omet er  r ubber  pads,  whi ch have 50 t o 60 shor e A dur omet er  on t he bot t om 
sur f ace and 75 t o 85 Shor e A dur omet er  r ei nf or ced r ubber  on t he t op 
sur f ace.   Submi t  cer t i f i ed t est  r epor t s f or  t i es and f ast eni ng syst em,  a 
mi ni mum of  seven cal endar  days pr i or  t o any t i es bei ng i nst al l ed i n t r ack.   
Test  r epor t s shal l  document  t he t est i ng r equi r ed by Chapt er  30 of  
AREMA Eng Man.

2. 16   TURNOUTS AND TRACK CROSSI NGS

**************************************************************************
NOTE:   Det ai l ed i nf or mat i on on f r ogs may be f ound i n 
AREMA PORTFOLI O SET.   Sel f - guar ded f r ogs,  i n 
accor dance wi t h AREMA Tr ack Wor k Pl an No.  641 and 
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Not es,  may be speci f i ed i n pl ace of  r i gi d- bol t ed 
f r ogs except :   ( 1)  f or  t r acks wher e t he desi gn speed 
exceeds 48. 3 km/ hr  30 mi l es per  hour ,  or  ( 2)  f or  
t r ack i nst al l at i ons out s i de t he Uni t ed St at es.   
Spr i ng r ai l  f r ogs shal l  not  be used on mi l i t ar y 
t r ack.   The t ype of  swi t ch l amp r equi r ed wi l l  be 
i ndi cat ed on t he dr awi ngs.   The t ype or  t ypes 
r equi r ed wi l l  be r et ai ned i n t he cont r act  
speci f i cat i on and t hose not  r equi r ed wi l l  be 
del et ed.   Those l amps wi t h r ef l ect or  uni t s onl y ar e 
pr ef er r ed and wi l l  be speci f i ed wher e possi bl e.   
Those l amps wi t h r ef l ect or s and dayl i ght  di sks wi l l  
be used onl y at  i mpor t ant  cr ossover s or  t ur nout s 
f r om mai n r unni ng t r acks.   I l l umi nat ed swi t ch l amps 
wi l l  not  be speci f i ed except  f or  speci al  mai n t r ack 
movement s,  or  as r equi r ed by t he ser vi ng r ai l r oad or  
by speci al  r egul at i ons.

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

The component  par t s of  t he t ur nout s t o be f ur ni shed shal l  be t he pr oduct s 
of  manuf act ur er s r egul ar l y engaged i n t he manuf act ur e of  such pr oduct s,  and 
shal l  essent i al l y  dupl i cat e i t ems t hat  have been i n sat i sf act or y use at  
l east  2 year s pr i or  t o bi d openi ng.   The par t s need not  al l  be made by t he 
same manuf act ur er ,  but  each t ur nout  shal l  be t he pr oduct  of  a s i ngl e f i r m.   
Swi t ch assembl i es,  st ands,  f r ogs,  and guar dr ai l s  assembl i es shal l  conf or m 
t o t he r equi r ement s of  AREMA Eng Man.

2. 16. 1   Rai l  and Joi nt  Bar s

**************************************************************************
NOTE:   The r ai l  wei ght  and sect i on t o be used i n 
each t ur nout  and t r ack cr ossi ng const r uct ed,  
r econst r uct ed,  or  havi ng st eel  r epl aced wi l l  be 
shown on t he Cont r act  Dr awi ngs and/ or  l i s t ed i n t hi s 
par agr aph al ong wi t h t he t ur nout  or  cr ossi ng 
i dent i f i cat i on number  and t ur nout  s i ze number .   
Example:

TURNOUT TRACK
OR CROSSI NG I D

SI ZE OR
CROSSI NG ANGLE

RAIL DRILLING

T51 No.  8 90RA 72- 138 mm
2-11/16-5-1/2

inch

Desi gner  may want  new r ai l  i n t ur nout s t o mat ch new 
swi t ch poi nt s.

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

Rai l ,  j oi nt  bar s,  and mi scel l aneous t r ack mat er i al s used i n t ur nout  and 
t r ack cr ossi ng const r uct i on shal l  be f ur ni shed and i nst al l ed as par t  of  t he 
compl et e t ur nout  or  cr ossi ng.   Rai l  and mi scel l aneous t r ack mat er i al s used 
i n t ur nout  and t r ack cr ossi ng const r uct i on shal l  be t he wei ght  and sect i on 
[ shown on t he cont r act  dr awi ngs]  [ as l i s t ed:
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TURNOUT TRACK OR
CROSSI NG I D

SI ZE OR CROSSI NG
ANGLE

RAIL DRILLING

[_____] [_____] [_____] [_____]

]

2. 16. 2   Maxi mum Wear  Used Rai l s I nst al l ed i n Tur nout s

[ The aver age t op ( ver t i cal )  wear  shal l  be 3 mm 1/ 8 i n or  l ess.   Gage si de 
head wear  shal l  not  exceed 3 mm 1/ 8 i nch]   [ Al l  r ai l  i nst al l ed i n t ur nout s 
shal l  be new] .

2. 16. 3   Fr ogs,  Swi t ches,  Guar dr ai l s  and Appur t enances

Fr ogs,  swi t ches,  guar dr ai l s  and appur t enances shal l  be  mat er i al s sui t abl e 
f or  use i n heavy t onnage mai n t r ack.   Used t ur nout  mat er i al s shal l  have 
been f ul l y  r econdi t i oned and shal l  be wi t hi n pl us or  mi nus 3 mm 1/ 8 i nch of  
t he or i gi nal  speci f i cat i on f or  t hat  t ur nout  desi gn.   Mat er i al s used i n t he 
t ur nout  shal l  be of  t he same wei ght  and sect i on.   Mat er i al s shal l  be i n 
good condi t i on and f r ee f r om excessi ve r ust ,  di r t ,  and ot her  f or ei gn 
mat er i al s.   The r ai l  wei ght  and sect i on shal l  be as speci f i ed.

2. 16. 3. 1   Switches

**************************************************************************
NOTE:   Li st  l engt h,  t ype,  and quant i t y of  swi t ch 
poi nt s and si ze,  t ype,  and quant i t y of  ot her  t ur nout  
mat er i al s r equi r ed f or  t ur nout  r epai r s i n t he 
dr awi ngs schedul e.   I f  new swi t ch poi nt s ar e 
r equi r ed,  edi t  t he f ol l owi ng par agr aphs 
accor di ngl y.   Swi t ch poi nt  Det ai l  5000 can al so be 
used.   Desi gner  may want  new r ai l  i n t ur nout s t o 
mat ch new swi t ch poi nt s.   The Navy r ecommends t he 
use of  manganese t i pped swi t ch poi nt s on t he s i de 
opposi t e t he t ur nout  s i de of  t he swi t ch.

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

Swi t ches f or  new t ur nout  const r uct i on or  compl et e t ur nout  r epl acement  shal l  
be 5029 mm 16 f eet  and 6 i nches r ei nf or ced st r ai ght  spl i t  swi t ches wi t h 
gr aduat ed r i ser s gener al l y  conf or mi ng t o AREMA Eng Man,  Pl an Number  112.   
Swi t ch mat er i al s  used t o r epl ace def ect i ve mat er i al s shal l  be as i ndi cat ed.

a.   Swi t ch poi nt s shal l  be new.   Swi t ch poi nt  det ai l  shal l  be AREMA Eng Man, 
Pl an No.  221,  Det ai l  4000 or  6100.   [ One swi t ch poi nt  i n each t ur nout  
shal l  be manganese t i pped i n accor dance wi t h AREMA Eng Man,  Pl an No.  
220- 52- E- 82,  i nst al l ed on t he s i de opposi t e t he t ur nout  s i de of  t he 
swi t ch ( exampl e t he r i ght  swi t ch poi nt  shal l  be manganese t i pped on a 
l ef t  hand t ur nout ) . ]

b.   Swi t ch r ods and connect i ng r ods shal l  be new.

c.   Gage pl at es,  swi t ch pl at es,  s l i de pl at es,  and heel  pl at es shal l  ei t her  
be new or  used and i n good condi t i on and not  wor n or  cor r oded.   Rai l  
br aces shal l  be ei t her  r i gi d or  adj ust abl e.   For  a gi ven t ur nout  al l  
r ai l  br aces shal l  be of  t he same desi gn.
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d.   Heel  bl ocks shal l  be ei t her  cast  or  f or ged st eel  and be ei t her  new or  
used and i n good condi t i on.   New heel  bl ock bol t  assembl i es shal l  be 
pr ovi ded and shal l  be heat  t r eat ed.   The heel  j oi nt  bar s shal l  be 
ei t her  new or  used i n good condi t i on and manuf act ur ed f or  t he pur pose.   
I f  f l oat i ng heel  bl ocks ar e used,  speci al  no.  5 doubl e shoul der  pl at es 
shal l  be used t o mai nt ai n 160 mm6. 25 i nch heel  spr ead.

2. 16. 3. 2   Frogs

Fr ogs shal l  be [ bol t ed r ai l ]  [ r ai l bound manganese]  [ sol i d manganese 
sel f - guar ded]  i n t he s i zes i ndi cat ed.

a.   Fr ogs shal l  be [ new]  [ r emanuf act ur ed] .   Cr acked or  br oken used f r og 
cast i ngs shal l  not  be used.   Cr acked or  br oken f r og cast i ngs t hat  have 
been r epai r ed by wel di ng ar e not  accept abl e and shal l  not  be used.   
Remanuf act ur ed f r ogs shal l  meet  t he f ol l owi ng wear  r equi r ement s:

( 1)  Fr og poi nt s shal l  be i n good condi t i on and not  be wor n,  chi pped,  
or  br oken.

( 2)  Maxi mum al l owabl e wear  on used or  r econdi t i oned f r ogs shal l  be:

Fr og Poi nt 3 mm 1/ 8 i n

Top Sur f ace 3 mm 1/ 8 i n

Rai sed Guar di ng Face ( Sel f - Guar ded) 3 mm 1/ 8 i n

Al l  Wear  Sur f aces 3 mm 1/ 8 i n

( 3)  Mi ni mum f l angeway dept h f or  used f r ogs shal l  be 45 mm 1- 3/ 4 i nch.   
Mi ni mum f l angeway wi dt h shal l  be 48 mm 1- 7/ 8 i nch.

b.   Fr og bol t s,  nut s,  l ock washer s,  and headl ocks shal l  al l  be new.

2. 16. 3. 3   New or  Repl acement  Guar d Rai l s

New or  r epl acement  guar d r ai l s  shal l  be a mi ni mum of  4. 6 m 15 f t  i n l engt h 
and shal l  be new or  used i n good condi t i on.   Guar d r ai l s  shal l  be of  any of  
t he f ol l owi ng desi gns:   Tee r ai l  i n accor dance wi t h AREMA Eng Man,  Pl an No.  
504,  sol i d manganese st eel  i n accor dance wi t h AREMA Eng Man,  Pl an No.  510,  
or  an accept abl e hook f l ange desi gn.   For  used guar d r ai l s  t he guar d f ace 
shal l  be smoot h and not  wor n mor e t han 3 mm 1/ 8 i nch f r om i t s new 
condi t i on.   Guar d r ai l s  bol t ed t o t he r unni ng r ai l s  shal l  be equi pped wi t h 
f i l l er s.   When f i l l er s ar e i nst al l ed or  r epai r ed new bol t  assembl i es shal l  
be used.   Al l  bol t s,  nut s,  and associ at ed har dwar e shal l  be new.   Cl amped 
guar d r ai l s  shal l  be equi pped wi t h bl ock wedges,  f i l l er  wedges,  and cot t er  
keys.   Guar d r ai l  pl at es shal l  be new or  accept abl e r epl acement s.   
Si ngl e- shoul der  t i e pl at es used wi t h guar d r ai l s  shal l  be i nst al l ed wi t h 
t he shoul der  on t he i nsi de f l ush agai nst  t he base of  t he guar d r ai l .

2. 16. 3. 4   Hook Pl at es

Hook pl at es shal l  be new or  accept abl e used mat er i al  and shal l  be of  t he 
desi gns and l engt hs i ndi cat ed on AREMA Eng Man,  Pl an Nos.  112 and 241.
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2. 16. 3. 5   Swi t ch St ands

**************************************************************************
NOTE:   The t ype and manuf act ur er  of  swi t ch st and 
shoul d be t he same as pr esent l y used at  t he j obsi t e 
or  ser vi ng r ai l r oad.   Mi x i ng posi t i ve- act i on and 
aut omat i c- act i on swi t ch st ands on t he same mi l i t ar y 
base i s not  r ecommended.   Exampl es of  accept abl e 
t ypes of  st ands ar e Racor  model s 22 and 36D,  or  
Bet hl ehem St eel  model s 51A and 53.   Ot her  speci al t y 
desi gns,  l i ke a r ot ar y wheel  swi t ch st and,  may be 
al so r equi r ed.

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

2. 16. 3. 5. 1   New or  Repl acement  Swi t ch St ands

 New or  r epl acement  swi t ch st ands shal l  conf or m t o AREMA Eng Man,  Pl an 
251- 64 and shal l  be new or  f ul l y  r econdi t i oned,  l ow- st and t ype wi t h model  
number  [ Bet hl ehem St eel  model  51A] [ _____] .   Swi t ch st and shal l  be 
[ aut omat i c- act i on] [ semi - aut omat i c act i on ( spr i ng) ]  [ posi t i ve- act i on 
( r i gi d) ]  wi t h [ adj ust ment  f r om t he t op wi t h shi ms t hr ough a moveabl e 
cover ] [ spr i ng connect i ng r ods] [ adj ust abl e connect i ng r ods] [ _____] .

2. 16. 3. 5. 2   Exi st i ng Swi t ch St ands

Exi st i ng swi t ch st ands,  st af f s and t ar get s,  wher e not  desi gnat ed f or  
r epl acement ,  shal l  be r econdi t i oned by c l eani ng t o bar e met al  and t hen 
pai nt ed wi t h one coat  of  met al  pr i mer . [   The i nt er i or  por t i on of  t he 
st ands,  i ncl udi ng mechani sms,  shal l  be c l eaned and r e- l ubr i cat ed. ]   The 
swi t ch st and st af f  shal l  be pai nt ed wi t h t wo coat s of  bl ack enamel  pai nt .   
Swi t ch t ar get s shal l  be s i mi l ar l y  pr epar ed and pai nt ed wi t h t wo coat s of  
r ed or  whi t e enamel  pai nt  t o i ndi cat e swi t ch posi t i on i n accor dance wi t h 
nor mal  r ai l r oad pr act i ce.

2. 16. 3. 5. 3   Swi t ch Lamps

Each st and shal l  be equi pped wi t h one of  t he f ol l owi ng swi t ch l amps as 
i ndi cat ed on t he pr oj ect  pl ans:

2. 16. 3. 5. 3. 1   Ref l ect i ng Type

Appr oved r ef l ect i ng swi t ch l amps f i t t ed wi t h st andar d commer ci al - t ype 
doubl e r ed and whi t e r ef l ect i ng l enses but  wi t hout  day s i gnal  t ar get s.

2. 16. 3. 5. 3. 2   Ref l ect i ng Type wi t h Dayl i ght  Di sk

Appr oved r ef l ect i ng swi t ch l amps f i t t ed wi t h st andar d commer ci al - t ype 
doubl e r ed and whi t e r ef l ect i ng l enses,  and wi t h day s i gnal  t ar get s.

2. 16. 3. 5. 3. 3   I l l umi nat ed Type

Appr oved i l l umi nat ed l amps wi t h pr i mar y bat t er y,  bat t er y housi ng,  and cabl e.

2. 16. 4   Tr ack Cr ossi ngs

Tr ack cr ossi ngs shal l  be new and shal l  be f abr i cat ed i n accor dance wi t h 
AREMA Eng Man,  Pl an No.  [ _____] .   Rai l  wei ght  and sect i on shal l  be 
[ _____] .   Ti e l ayout  shal l  be i n accor dance wi t h AREMA Eng Man,  Pl an No.  
[_____].
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2. 16. 5   Rai l  Br aces

Rai l  br aces shal l  be ei t her  t he f i xed or  adj ust abl e t ype and shal l  be of  
st andar d manuf act ur e.

2. 17   GRADE CROSSI NGS

Recycl abl e mat er i al s used i n Gr ade Cr ossi ngs shal l  conf or m t o EPA 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.

2. 17. 1   Cr ossi ng Mat er i al  or  Sur f ace

**************************************************************************
NOTES:   Coor di nat e t hi s par agr aph wi t h t he dr awi ngs 
showi ng t he t ypi cal  r ai l r oad cr ossi ng cr oss- sect i on 
and det ai l s .

Wher e sui t abl e l ocal  mat er i al s meet i ng st at e 
speci f i cat i ons f or  a gr anul ar  hi ghway base cour se 
mat er i al  ar e avai l abl e,  t hose mat er i al s may be 
subst i t ut ed f or  t he ASTM D1241 mat er i al  speci f i ed 
bel ow.   Bal l ast  or  subbal l ast  mat er i al s may al so be 
used f or  semi - per manent  aggr egat e cr ossi ngs.

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

Wi t hi n 30 days of  t he Not i ce t o Pr oceed,  submi t  t he br and name of  t he 
pr emanuf act ur ed cr ossi ng mat er i al  or  cr ossi ng sur f ace mat er i al  pr oposed f or  
use al ong wi t h manuf act ur er ' s l i t er at ur e concer ni ng t he pr oduct ;  and f or  
bui l t - i n- pl ace cr ossi ngs,  t he t ype of  mat er i al s t o be used al ong wi t h 
manuf act ur er ' s l i t er at ur e.   Submi t  det ai l ed i nst al l at i on pr ocedur e f or  t he 
pr emanuf act ur ed cr ossi ng mat er i al  or  cr ossi ng sur f ace mat er i al  pr oposed f or  
use wi t hi n 30 days of  t he not i ce t o pr oceed.   Roadway wi dt h shal l  be as 
i ndi cat ed i n t he cont r act  dr awi ngs.   Cr ossi ng mat er i al  or  sur f ace shal l  
compl y wi t h t he f ol l owi ng:

a.   A semi - per manent  aggr egat e cr ossi ng shal l  be const r uct ed of  compact ed 
cr ushed aggr egat e pl aced bet ween t he r ai l s  and as shor t  appr oaches t o 
t he t r ack.   The aggr egat e shal l  be a cr ushed gr avel  or  cr ushed st one 
mat er i al  conf or mi ng t o t he r equi r ement s of  [ bal l ast ]  [ subbal l ast ]  [
ASTM D1241,  Type I ,  Gr adat i ons A or  B] .

b.   A per manent  aggr egat e cr ossi ng shal l  be const r uct ed of  compact ed 
cr ushed aggr egat e pl aced i n t he t r ack bet ween bond t i mber s header  as 
i ndi cat ed.   The cr ushed aggr egat e shal l  be [ bal l ast ]  [ subbal l ast ]  [ a 
cr ushed aggr egat e mat er i al  conf or mi ng t o t he r equi r ement s of  ASTM D1241, 
Type I ,  Gr adat i ons A or  B] .

c.   Ful l - dept h t i mber  cr ossi ngs shal l  be [ const r uct ed- i n- pl ace]  
[ pr ef abr i cat ed] .   Ti mber  r oad cr ossi ng mat er i al s shal l  be [ oak]  
[ accept abl e har dwood] .   Seasoni ng and t r eat ment  shal l  conf or m t o t he 
r equi r ement s of  AWPA U1 and par agr aph WOOD TI ES.

d.   Bi t umi nous pavi ng mat er i al s f or  f ul l - dept h asphal t i c  cement  concr et e 
( bi t umi nous)  cr ossi ng wi t h bond t i mber s f l angeway header s shal l  conf or m 
t o t he appl i cabl e St at e of  [ _____]  Hi ghway Speci f i cat i on f or  a [ _____]  
t ype mi x desi gn.   Bond t i mber s shal l  be [ oak]  [ accept abl e har dwood] .   
Seasoni ng and t r eat ment  shal l  conf or m t o AWPA U1 and par agr aph WOOD 
TIES.
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e.   Concr et e pavement  mat er i al s f or  f ul l - dept h,  cast - i n- pl ace concr et e 
cr ossi ngs shal l  conf or m t o t he r equi r ement s of  Sect i on [ 03 30 00. 00 10 
CAST- I N- PLACE CONCRETE]  [ 03 30 00 CAST- I N- PLACE CONCRETE] .

f .   Pr emanuf act ur ed,  pr ecast  concr et e panel s f or  gr ade cr ossi ngs shal l  be 
const r uct ed of  r ei nf or ced concr et e havi ng a mi ni mum 28- day compr essi ve 
st r engt h of  34. 5 MPa 5, 000 psi .   Each panel  shal l  be manuf act ur ed t o 
meet  HS20- 44 l oadi ng i n accor dance wi t h AASHTO HB- 17,  wi t h 30 per cent  
i mpact  i ncr ement .   Loadi ng shal l  be based on s i ngl e axl e l oads of  
14, 500 kg 32, 000 l bs.   Pr ecast  cr ossi ng panel s shal l  be t he pr oduct  of  
a company r egul ar l y engaged i n t he manuf act ur e of  such panel s,  and 
whose pr oduct s have been successf ul l y  used i n t he commer ci al  r ai l r oad 
i ndust r y f or  at  l east  2 year s.

g.   Panel s f or  pr emanuf act ur ed el ast omer i c cr ossi ng syst ems shal l  be f ul l  
dept h.   El ast omer i c syst ems wi t h or  wi t hout  st eel  composi t i on gr ade 
cr ossi ng panel s shal l  be t he pr oduct  of  a company r egul ar l y engaged i n 
t he manuf act ur e of  such pr oduct s,  and whose pr oduct s have been 
successf ul l y  used i n t he commer ci al  r ai l r oad i ndust r y f or  at  l east  2 
years.

2. 17. 2   Rail

**************************************************************************
NOTE:   The use of  57 kg/ m 115- l bs r ai l  as t he 
mi ni mum t hr ough cr ossi ngs and f or  6 m 20 f t  on 
ei t her  s i de of  t he cr ossi ng i s r ecommended.   The use 
of  wel ded j oi nt s or  l ong ( 24. 4 m ( 78 f eet )  r ai l  f or  
t he cr ossi ng ar ea i s al so r ecommended t o el i mi nat e 
any j oi nt s i n t he cr ossi ng ar ea.   The use of  178 mm 
by 229 mm by 2. 74 m 7 i nches by 9 i nches.  by 9 f eet  
l ong t i es i s r ecommended t hr oughout  t he cr ossi ng 
ar ea.   Al t hough 2. 59 m 8- 1/ 2 f eet  t i es ar e 
accept abl e,  t hey ar e t he mi ni mum l engt h t hat  shoul d 
be used i n t he cr ossi ng.

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

Rai l  wi t hi n t he r oad cr ossi ng and f or  at  l east  6 m 20 f t  on ei t her  s i de of  
t he cr ossi ng shal l  be [ _____]  [ 115RE]  as speci f i ed i n par agr aph Rai l  and 
Joi nt  Bar s.

2. 17. 3   Ties

Ti es wi t hi n t he r oad cr ossi ng and f or  at  l east  6 m 20 f t  on ei t her  s i de of  
t he cr ossi ng shal l  be har dwood or  pol ymer  composi t e and shal l  be as 
speci f i ed i n par agr aphs Cr osst i es and Swi t ch Ti es.

2. 17. 4   Tr ack Mat er i al s

For  pr emanuf act ur ed cr ossi ng sur f aces or  syst ems,  t i e pl at es,  spi kes or  
ot her  r ai l  f ast ener s,  r ai l  anchor s,  and ot her  t r ack mat er i al s shal l  conf or m 
t o t he manuf act ur er ' s r ecommendat i ons.   Unl ess speci f i ed by t he cr ossi ng 
manuf act ur er ,  t r ack mat er i al s shal l  be as speci f i ed i n par agr aph 
MI SCELLANEOUS TRACK MATERI ALS.

2. 17. 5   Thr eaded Fast ener s and Scr ew Spi kes

**************************************************************************
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NOTE:   Scr ew spi kes havi ng an ul t i mat e t ensi l e 
st r engt h of  483 MPa 70, 000 psi  ar e commer ci al l y  
available.

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

Thr eaded f ast ener s f or  use i n gr ade cr ossi ngs shal l  be of  t he s i zes and 
l engt hs speci f i ed by t he gr ade cr ossi ng manuf act ur er  or  as i ndi cat ed f or  
bui l t - i n- pl ace cr ossi ngs.   Scr ew spi kes shal l  have a mi ni mum ul t i mat e 
t ensi l e st r engt h of  414 MPa 60, 000 psi  and shal l  be gal vani zed f or  
cor r osi on pr ot ect i on.

2. 17. 6   Pi pe f or  Subdr ai ns

Pi pe f or  subdr ai ns shal l  be [ 152]  [ 203]  [ _____]  mm [ 6]  [ 8]  [ _____]  i nch 
di amet er  cor r ugat ed,  per f or at ed [ pol yet hyl ene compl yi ng wi t h ASTM F667/ F667M
]  [ bi t umi nous coat ed gal vani zed cor r ugat ed st eel ] .

2. 17. 7   Cabl e Condui t

Cabl e condui t  under  gr ade cr ossi ngs shal l  be 102 mm 4 i nch di amet er  PVC 
pi pe conf or mi ng t o UL 651,  and shal l  be a mi ni mum of  Schedul e 80.

2. 18   MI SCELLANEOUS TRACK MATERI ALS

Submi t  manuf act ur er ' s dat a f or  al l  t r ack mat er i al s  t o be f ur ni shed.   
Mi scel l aneous t r ack mat er i al s shal l  be as f ol l ows:

2. 18. 1   Spikes

2. 18. 1. 1   Tr ack Spi kes

Tr ack spi kes shal l  be new and shal l  conf or m t o Chapt er  5,  Par t  2 of  
AREMA Eng Man.   Tr ack spi kes s i ze 152 by 16 mm 6 by 5/ 8 i nch shal l  be used 
wi t h 49. 6 kg/ m 100 l bs or  heavi er  r ai l .   Tr ack spi kes 140 by 14 mm 5- 1/ 2 by 
9/ 16 i nch shal l  be used wi t h 44. 6 kg/ m 90 l b and under  r ai l .

2. 18. 1. 2   Br i dge Spi kes

[ Mi ni mum 19 mm 3/ 4 i n di amet er  washer  head scr ew spi kes t hat  al l ow a 
mi ni mum of  127 mm 5 i nch penet r at i on i nt o t he st r i nger s shal l  be used t o 
connect  t he br i dge t i es t o t he st r i nger s on an open- deck br i dge,  i n 
accor dance wi t h AREMA Eng Man,  Chapt er  7,  Par t  7. ]

2. 18. 2   Bol t s,  Nut s,  and Spr i ng Washer s

New t r ack bol t s,  nut s,  and spr i ng washer s shal l  be used t hr oughout  t he 
pr oj ect  f or  bot h new and r el ay r ai l . [   Bol t s shal l  be used i n bot h st eel  
and t i mber  br i dge connect i ons. ]

2. 18. 2. 1   Bol t s and Nut s

The var i ous r ai l ,  j oi nt  bar s,  and r ai l  dr i l l i ngs r equi r e var i ous l engt hs 
and di amet er s of  bol t  assembl i es.   Det er mi ne t he number  of  bol t  assembl i es 
of  each si ze r equi r ed.   Al l  bol t  di amet er s shal l  be t he l ar gest  possi bl e 
f or  a gi ven r ai l  dr i l l i ng and j oi nt  bar  punchi ng.   Tr ack bol t s and nut s 
shal l  conf or m t o Chapt er  4,  Par t  2 of  AREMA Eng Man.   Tr ack bol t s shal l  be 
l ong enough t o l eave at  l east  t wo t hr eads exposed af t er  t he nut  i s  
t i ght ened. [   St eel  br i dge connect i ons shal l  use ASTM A325M ASTM A325 or  
ASTM A490M ASTM A490 bol t s.   Ti mber  br i dge connect i ons shal l  use hot  di p 
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gal vani zed st eel  bol t s,  mi ni mum 19 mm 3/ 4 i n di amet er  wi t h l engt hs as 
required.]

2. 18. 2. 2   Spr i ng Washer s

Spr i ng washer s and nut s shal l  be s i zed t o ensur e t hat  t he spr i ng washer  
devel ops i t s f ul l  r eact i ve f or ce and does not  j am i nt o t he j oi nt  bar  hol e.   
Spr i ng washer s shal l  be of  t he s i ze t o f i t  t he bol t  and nut  used and shal l  
conf or m t o Chapt er  4,  Par t  2 and Sect i on M12 of  AREMA Eng Man.

2. 18. 3   Rai l  Anchor s

**************************************************************************
NOTE:  The number  and posi t i on of  r ai l  anchor s wi l l  
be shown on t he dr awi ngs and wi l l  be based on amount  
of  t r af f i c ,  char act er  of  t r af f i c ,  and l ocal  
condi t i ons.   When r equi r ed,  anchor s wi l l  be pl aced 
i n accor dance wi t h AREMA r ecommendat i ons f or  " Li ght  
Densi t y Li nes"  i n Chapt er  5 of  AREMA Manual .   Thi s 
r ecommendat i on cal l s f or  16 anchor s per  11. 9 met er s 
39- f t  l engt h of  t r ack,  t hat  i s  8 anchor s t o r esi st  
movement  i n each di r ect i on.   Wher e heavy t r af f i c ,  
st eep gr ades or  ot her  f act or s r esul t  i n r ai l  
cr eepi ng addi t i onal  anchor s may be speci f i ed.

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

Wher e speci al  t ool s ar e r equi r ed t o i nst al l  or  r emove anchor s,  f ur ni sh a 
mi ni mum of  one t ool  f or  each 5, 000 anchor s,  or  f r act i on t her eof ,  not  t o 
exceed 5 t ool s per  j ob.

2. 18. 3. 1   New I nst al l at i on

Rai l  anchor s f or  new i nst al l at i ons shal l  be [ new]  [ r epi nched] .   Si zes shal l  
conf or m t o t he var i ous s i zes of  r ai l  on t he pr oj ect  and conf or m t o 
" Speci f i cat i ons f or  Rai l  Anchor s"  i n Chapt er  5,  Par t  7 of  AREMA Eng Man.   
Anchor s may be ei t her  dr i ve- on or  spr i ng t ype.

2. 18. 3. 2   Sal vaged Rai l  Anchor s

Rai l  anchor s sal vaged f r om t he t r ack bei ng r emoved shal l  become t he 
pr oper t y of  t he Cont r act or  and shal l  be r emoved f r om t he s i t e.   No used 
anchor s shal l  be r ei nst al l ed unl ess t hey have been r epi nched.

2. 18. 3. 3   Rai l  Cl i ps and Fast ener s

Pr ovi de s i ngl e t i ght  f i t  c l i ps wi t h f i l l er s as necessar y t o f i t  r ai l  
sect i on f ur ni shed.   Cl i p or  f ast ener  desi gn shal l  anchor  r ai l  agai nst  
l ongi t udi nal  movement .

2. 18. 4   I nsul at ed Joi nt s

I nsul at ed j oi nt s shal l  conf or m t o appl i cabl e por t i ons of  Chapt er  4,  Par t  2 
of AREMA Eng Man.   Convent i onal  cont i nuous i nsul at ed j oi nt s wi t h f i br e 
i nsul at i on shal l  not  be used.   Unl ess ot her wi se di r ect ed by t he Cont r act i ng 
Of f i cer ,  i nsul at ed j oi nt s shal l  be f or  t he f ol l owi ng r ai l  sect i ons,  r ai l  
dr i l l i ng,  and number  of  j oi nt s:
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RAI L SECTI ON DRILLING NO.  JOI NTS

[_____] [ _____]  -  [ _____] [_____]

2. 18. 5   Bumpi ng Post s,  Cushi on Heads and Wheel st ops

Bumpi ng post s,  cushi on heads,  and wheel st ops shal l  be new and shal l  be of  a 
st andar d desi gn t hat  has been i n use by commer ci al  r ai l r oad i ndust r y f or  at  
l east  5 year s.   Bumpi ng post s,  cushi on heads,  and wheel st ops shal l  be 
manuf act ur ed by a company r egul ar l y engaged i n t he manuf act ur e of  t hese 
products.

2. 18. 5. 1   Bumpi ng Post s

Bumpi ng post s shal l  be of  al l - st eel  const r uct i on,  shal l  bol t  f i r ml y ont o 
t he r ai l ,  and shal l  be of  a t ype desi gned f or  gener al  ser vi ce.   Bumpi ng 

post s shal l  have t ensi on wi t h 3800 mm2 6 sq i nch cr oss- sect i onal  ar ea and 

compr essi on member s wi t h a moment  of  i ner t i a not  l ess t han 15 X 106 mm4 37 

inch 4 of  A36 st eel .   Bumpi ng post  shal l  be capabl e of  wi t hst andi ng a y i el d 
l oad of  2450 kN 550, 000 pounds.

2. 18. 5. 2   Cushi on Heads

Cushi on heads shal l  be of  al l  s t eel  const r uct i on,  shal l  f i r ml y bol t ,  
at t ach,  or  c l amp ont o t he bumper  or  end dock ( pl at f or m or  r amp) .   Cushi on 
heads shal l  r esi st  356 kN 80, 000 l bs of  compr essi on.

2. 18. 5. 3   Wheelstops

Wheel st ops shal l  be of  al l - st eel  const r uct i on,  shal l  f i r ml y bol t  or  c l amp 
ont o t he r ai l ,  and shal l  be of  a t ype desi gned f or  gener al  ser vi ce.

2. 18. 6   Used Bumpi ng Post s and Wheel st ops

Do not  f ur ni sh used bumpi ng post s and wheel st ops.   Used bumpi ng post s and 
wheel st ops [ shal l  be sal vaged f r om exi st i ng t r acks whi ch ar e r emoved or  
r ebui l t  under  t hi s Cont r act ]  [ wi l l  be pr ovi ded by t he Gover nment ] .   New 
f ast eni ng mat er i al s shal l  be used t o i nst al l  or  r ei nst al l  used bumpi ng 
post s or  wheel st ops.   Fur ni sh new f ast eni ng mat er i al s conf or mi ng t o t he 
appl i cabl e sect i ons of  t hi s speci f i cat i on.

2. 18. 7   I nner  Guar d Rai l

I nner  guar d r ai l  shal l  be Cl ass I V or  bet t er  used r ai l s  as i ndi cat ed i n 
Par t  2,  Chapt er  4,  " I nspect i on Cl assi f i cat i on of  Second Hand Rai l  f or  
Wel di ng" ,  of  AREMA Eng Man.   Rai l  shal l  be 36 kg/ m 80 l bs/ yd or  gr eat er .   
Al l  r ai l s  used at  any one i nner  guar d r ai l  l ocat i on shal l  be t he same 
wei ght  and sect i on.   Joi nt  bar s shal l  mat ch t he r ai l  pr ovi ded and shal l  be 
i n good condi t i on.

2. 18. 8   Gage Rods

2. 18. 8. 1   New Gage Rods

New gage r ods shal l  be t he doubl e- c l amp st y l e manuf act ur ed i n conf or mance 
wi t h " Speci f i cat i ons f or  Speci al  Tr ackwor k"  of  AREMA Eng Man.   The doubl e 
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cl amp st y l e gage r ods shal l  be t hr eaded on bot h ends and shal l  be equi pped 
wi t h f our  mal l eabl e st eel  cast i ng c l amps t o r i gi dl y hol d bot h s i des of  t he 
base of  bot h r ai l s .

2. 18. 8. 2   Used Gage Rods

Do not  f ur ni sh used gage r ods.   Used gage r ods [ wi l l  be pr ovi ded by t he 
Gover nment ]  [ shal l  be sal vaged f r om exi st i ng t r ack] .   Sal vaged gage r ods 
shal l  be c l eaned and i nspect ed pr i or  t o r ei nst al l at i on.   Bent  or  br oken 
gage r ods shal l  be scr apped.

2. 18. 9   Derails

**************************************************************************
NOTE:   Der ai l s  may be ei t her  a hi nged t ype,  a 
s l i di ng t ype,  or  a swi t ch poi nt  der ai l .   The 
cont r act  dr awi ngs shoul d i ndi cat e t he r equi r ed 
l ocat i on,  t ype,  s i ze,  and di r ect i on.   Sl i di ng t ype 
der ai l s  ar e t ypi cal l y  i nst al l ed wi t h a der ai l  s t and 
and oper at i ng mechani sm f or  t hr owi ng t he der ai l .   A 
spl i t  swi t ch der ai l  i s  t o be i nst al l ed wher e 
absol ut e pr ot ect i on i s r equi r ed.   I f  a swi t ch poi nt  
der ai l  i s  t o be i nst al l ed,  t he pr oj ect  pl ans wi l l  
show t he l ayout  of  t he swi t ch poi nt  der ai l  and t hi s 
par agr aph wi l l  be modi f i ed accor di ngl y.

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

2. 18. 9. 1   New Der ai l s

New der ai l s  shal l  be of  a st andar d desi gn t hat  has been i n use by t he 
commer ci al  r ai l r oad i ndust r y f or  at  l east  5 year s.   Der ai l s  shal l  be of  
al l - st eel  const r uct i on and shal l  be desi gned t o be per manent l y spi ked t o a 
cr osst i e.   Der ai l s  shal l  be ei t her  one- way or  t wo- way as i ndi cat ed.  Der ai l s  
shal l  be ei t her  s l i di ng t ype or  hi nged t ype as i ndi cat ed.   When t he t ype of  
der ai l  i ndi cat ed r equi r es a der ai l  s t and,  connect i ng r od,  and oper at i ng 
mechani sm f or  pr oper  oper at i on,  t he der ai l  and al l  necessar y component s 
shal l  be pr ovi ded as a uni t .   The l ocat i ons,  s i zes,  and di r ect i ons of  t he 
der ai l s  shal l  be as i ndi cat ed on t he cont r act  dr awi ngs.

2. 18. 9. 2   Used Der ai l s

Do not  f ur ni sh used der ai l s .   Used der ai l s  [ wi l l  be pr ovi ded by t he 
Gover nment ]  [ shal l  be sal vaged f r om exi st i ng t r acks t hat  ar e r emoved or  
r ebui l t  under  t hi s Cont r act ] .   New t r ack spi kes and ot her  f ast eni ng 
mat er i al s shal l  be used t o i nst al l  or  r ei nst al l  t he used der ai l s .   Fur ni sh 
new f ast eni ng mat er i al s conf or mi ng t o t he appl i cabl e sect i ons of  t hi s 
speci f i cat i on and  AREMA Eng Man.

2. 19   SALVAGED MATERI ALS

2. 19. 1   Dunnage

Pal l et s,  s i l l s ,  and ot her  mat er i al  used f or  packagi ng and st acki ng sal vaged 
t r ack i t ems shal l  be c l ean,  f r ee of  decay or  ot her  def ect ,  and suf f i c i ent l y 
st ur dy f or  t he ser vi ce i nt ended.

2. 19. 2   Mar ki ng Pai nt

Mar ki ng pai nt  shal l  be a good qual i t y  oi l - based spr ay mar ki ng pai nt  or  a 
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good qual i t y  oi l - based pai nt  mar ker .

2. 19. 3   Sal vagi ng Rai l

Sal vage r ai l  as di r ect ed;  t he Gover nment  wi l l  make avai l abl e sal vaged r ai l  
t o t he Cont r act or  subj ect  t o t he f ol l owi ng:

a.   Nondef ect i ve and r ecl ai mabl e r ai l s  sal vaged f r om exi st i ng t r acks may be 
used t o execut e spot  r ai l  r epl acement  wor k at  ot her  l ocat i ons of  t he 
pr oj ect ,  subj ect  t o r evi ew and appr oval  of  t he mat er i al s by t he 
Cont r act i ng Of f i cer .

b.   Recl ai mabl e def ect i ve r ai l s  may be used t o const r uct  i nner  guar d r ai l s  
pr ovi ded al l  def ect s can be cr opped of f .   Det ai l ed i nspect i on shal l  be 
made of  such r ai l s  t o ensur e t hat  r ai l s  whi ch cont ai n cr i t i cal  def ect s 
such as t r ansver se def ect s,  head- web separ at i ons,  ver t i cal  spl i t  heads,  
pi pe,  spl i t  webs,  et c. ,  ar e not  i ncor por at ed i n t he wor k.   Loose r ai l s  
l ocat ed al ong t he r i ght - of - way shal l  be i nspect ed and used as di r ect ed.

2. 19. 4   Joi nt  Bar s

Nondef ect i ve j oi nt  bar s sal vaged f r om exi st i ng t r acks may be used t o 
execut e spot  r epl acement  wor k at  ot her  l ocat i ons of  t he pr oj ect ,  subj ect  t o 
r evi ew and appr oval  of  t he mat er i al  by t he Cont r act i ng Of f i cer .

2. 19. 5   Ti e Pl at es

Ti e pl at es sal vaged f r om exi st i ng t r acks,  whi ch ar e not  ei t her  br oken,  
cr acked,  or  sever el y cor r oded or  wor n,  may be used t o execut e t he wor k 
subj ect  t o r evi ew and appr oval  of  t he mat er i al  by t he Cont r act i ng Of f i cer .

2. 20   RAI L BONDI NG AND GROUNDI NG

2. 20. 1   Rai l  Bonds

**************************************************************************
NOTES:   Desi gner  wi l l  sel ect  t he l engt h of  web bonds 
based on t he j oi nt  bar  s i ze;  600 mm 24 i n.  j oi nt  
bar s r equi r e 854 mm 34 i n.  bond wi r es,  and 900 mm 36 
i n.  j oi nt  bar s r equi r e 1154 mm 46 i n.  bond wi r es.

Doubl e bondi ng i s r equi r ed f or  cr ossi ng s i gnal s onl y 
( i nst al l at i on of  bot h r ai l  head and web bonds) .

I f  onl y st at i c el ect r i c i t y bondi ng/ gr oundi ng 
( wi t hout  s i gnal s or  l i ght ni ng pr ot ect i on)  i s  
r equi r ed,  t he s i ze of  cabl es may be r educed.   I f  
l ocal  exper i ence i ndi cat es dr i ve i n t i ght  
connect i ons per f or ms sat i sf act or i l y ,  12 mm dr i ve i n 
t i ght  f r om Amer i can St eel  dr i ve socket  t er mi nal  # 
34100 t ype CPN or  appr oved equal  can be used.

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

Rai l  bonds shal l  be exot her mi c t ype ( " Cadwel d" )  bonds appl i ed t o t he f i el d 
s i de of  t he r ai l  head[ ,  or  [ 1154]  mm [ 46]  i nch bonds wel ded t o t he r ai l  
web] .   The bond cabl es shal l  be f l exi bl e bar e copper  st r anded 1/ 0 AWG 
cabl es wi t h pr ef or med ends.   Bond cabl es shal l  be f l exi bl e bar e copper  
st r anded cabl es wi t h pr ef or med ends and shal l  conf or m t o appl i cabl e 
r equi r ement s of  AREMA Eng Man Vol .  3.
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2. 20. 2   Gr oundi ng Rods

Gr oundi ng r ods shal l  be [ 19 mm 3/ 4 i n di amet er  copper  c l ad st eel  r ods]  [ 25 
mm 1 i nch di amet er  z i nc- coat ed st eel  r ods] .   The mi ni mum l engt h of  gr ound 
r ods shal l  be 2. 5 m 8 f t .

2. 20. 3   Gr ound Connect i on Cabl es

Connect i ons bet ween t he gr oundi ng syst em or  gr ound r ods and r ai l s  shal l  be 
made wi t h a bar e f l exi bl e copper  st r anded 2/ 0 AWG cabl e.

2. 20. 4   El ect r i cal  Connect i ng Har dwar e

El ect r i cal  connect i ng har dwar e shal l  be br onze pr essur e bar  t ype mat er i al s 
havi ng no r ot at i ng par t s comi ng i n di r ect  cont act  wi t h conduct or s.

2. 21   WELDING

2. 21. 1   Rai l  Wel di ng Ki t s

Ki t s f or  t her mi t e t ype r ai l  wel ds shal l  be appr oved by t he Cont r act i ng 
Of f i cer  bef or e use.   Pr ovi de wel di ng k i t s f or  al l  r ai l  sect i ons used and no 
di f f er ent i at i on wi l l  be made bet ween Cont r act or - f ur ni shed and 
Gover nment - f ur ni shed r ai l  sect i ons f or  measur ement  and payment  pur poses.

2. 21. 2   Electrodes

Pr ovi de AWS l ow- hydr ogen,  hi gh t ensi l e 140- 16 ( ext r apol at i on)  or  25- 20 
el ect r ode,  Gr ade 310- 16 and 310- 15 st ai nl ess st eel  r od wel di ng el ect r odes.   
Pr ovi de el ect r odes of  t he smal l est  pr act i cal  di amet er  wor ked at  t he l owest  
compat i bl e cur r ent .   Coat i ng on l ow- hydr ogen t ype el ect r odes shal l  be 
t hor oughl y dr y when t he el ect r ode i s pr ovi ded.   Use el ect r odes t aken f r om 
her met i cal l y  seal ed packages wi t hi n one hour  of  t he t i me t he package i s 
opened.   El ect r odes not  used wi t hi n t hi s one- hour  per i od and el ect r odes 
t aken f r om non- her met i cal l y  seal ed packages shal l  be dr i ed f or  at  l east  one 
hour  bet ween 371 and 427 degr ees C 700 and 800 degr ees F.   El ect r odes so 
dr i ed may be st or ed at  t emper at ur es bet ween 107 and 205 degr ees C 225 and 
400 degr ees F unt i l  used,  or ,  i f  not  st or ed and not  used wi t hi n one hour  
af t er  t hi s dr y i ng i s compl et ed,  shal l  be r e- dr i ed bef or e use.   Do not  use 
el ect r odes whi ch have been wet .

PART 3   EXECUTI ON

3. 1   REMOVAL,  SALVAGE,  AND DI SPOSI TI ON OF MATERI ALS

**************************************************************************
NOTE:   Del et e par agr aphs whi ch ar e not  appl i cabl e t o 
t he sal vaged mat er i al s.

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

Tr acks and segment s of  t r ack shal l  not  be di smant l ed unt i l  appr oved t o do 
so by t he Cont r act i ng Of f i cer .   Sal vage t he f ol l owi ng mat er i al s f or  l at er  
use by t he Gover nment .   Some of  t hese i t ems wi l l  be used i n t he r epai r  of  
t r acks as i ndi cat ed.

3. 1. 1   Mat er i al s To Be Sal vaged

**************************************************************************
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NOTE:   Pr ovi de l i s t  of  mat er i al s t o be sal vaged.   
For  exampl e:   " Al l  90RA Rai l ,  Al l  90RA Joi nt  Bar s" .

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

Mat er i al s t o be sal vaged f or  l at er  use by t he Gover nment  ar e:

a.   [ _____] .

b.   [ _____] .

Ot her  mat er i al s shal l  become t he pr oper t y of  t he Cont r act or  and shal l  be 
r emoved f r om t he pr oj ect .

3. 1. 2   Met hods and Pr ocedur es

The Cont r act or  may use any met hods t o di smant l e t he t r ack,  pr ovi ded pr oper  
measur es ar e t aken t o ensur e t he saf et y of  t he l abor er s and t he gener al  
publ i c,  and no damage i s caused t o t r ack component s t o be sal vaged or  ot her  
t r acks and st r uct ur es whi ch ar e i ndi cat ed t o r emai n.   Met hods of  r emoval  of  
exi st i ng t r acks shal l  not  cause damage t o adj acent  s i dewal ks or  paved 
r oadways.   Damage t o t hese f aci l i t i es caused by t he Cont r act or  shal l  be 
r est or ed at  Cont r act or ' s expense.

3. 1. 3   I nvent or y of  Tr ack Mat er i al s

Keep a det ai l ed i nvent or y of  excess and sal vaged t r ack mat er i al s st ockpi l ed 
f or  t he Gover nment .   Det ai l ed i nvent or y shal l  be r ecor ded i n appr opr i at e 
f or mat  and f ur ni shed t o t he Cont r act i ng Of f i cer .

3. 1. 4   I nspect i on and Recondi t i oni ng of  Used Tr ack Mat er i al s

Sal vaged t r ack mat er i al s shal l  be c l eaned and i nspect ed f or  def ect s t o 
det er mi ne t hei r  sui t abi l i t y  f or  f ur t her  use.

3. 1. 4. 1   Cl eani ng By Hand or  Mechani cal  Means

Rai l ,  j oi nt  bar s,  gage r ods,  t i e pl at es,  r ai l  anchor s,  and ot her  mat er i al s 
shal l  be c l eaned by hand or  mechani cal  means t o r emove al l  adher i ng di r t  
and heavy r ust i ng so t hat  t he bar e st eel  can be exami ned.

3. 1. 4. 2   Vi sual  Exami nat i on of  Rai l s

Rai l s shal l  be v i sual l y exami ned f or  evi dence of  def ect s such as t hose 
i l l ust r at ed on  For m 402- A f ound i n Chapt er  4 Par t  3 of  AREMA Eng Man.   
Such def ect s shal l  be br ought  t o t he at t ent i on of  t he Cont r act i ng Of f i cer  
who wi l l  be t he f i nal  j udge as t o t he ser vi ceabi l i t y  of  t he r ai l .   Rai l s 
havi ng bol t  hol e cr acks or  end bat t er  under  par agr aph TRACK REPAI R t hat  can 
be r econdi t i oned f or  use by cr oppi ng and r edr i l l i ng shal l  be mar ked at  t he 
l ocat i on of  t he def ect  wi t h yel l ow pai nt .   Rai l s wi t h ot her  def ect s or  
whi ch cannot  be r econdi t i oned shal l  be r ej ect ed as scr ap and shal l  be 
mar ked wi t h br i ght  r ed pai nt  and st acked separ at el y.

3. 1. 4. 3   Vi sual  Exami nat i on of  Joi nt  Bar s

Exi st i ng j oi nt  bar s and compr omi se j oi nt  bar s whi ch ar e r emoved and no 
l onger  r equi r ed at  t hat  l ocat i on due t o r ai l  r epl acement  or  ot her  wor k may 
be c l eaned and r eused at  ot her  l ocat i ons,  subj ect  t o r evi ew and appr oval  of  
t he Cont r act i ng Of f i cer .   Joi nt  bar s and compr omi se j oi nt s t hat  ar e not  
r eused shal l  be sal vaged or  scr apped.   Joi nt  bar s shal l  be v i sual l y  
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exami ned f or  def ect s and wear .   Joi nt  bar s wi t h bol t  hol e or  spi ke s l ot  
cr acks shal l  be scr apped.   Bar s whi ch do not  f i t  t i ght l y agai nst  t he r ai l  
or  bar s i n whi ch t he bol t  hol es ar e excessi vel y cor r oded or  wor n shal l  be 
scr apped.   The Cont r act i ng Of f i cer  wi l l  be t he f i nal  j udge of  t he 
ser vi ceabi l i t y  of  j oi nt  bar s.   Scr apped bar s shal l  be mar ked wi t h br i ght  
r ed pai nt  and st acked separ at el y.

3. 1. 4. 4   Vi sual  Exami nat i on of  Gage Rods

Gage r ods shal l  be v i sual l y exami ned f or  bends,  cr acks,  or  br eaks.   Bent ,  
cr acked,  or  br oken gage r ods shal l  be consi der ed as scr ap,  mar ked wi t h 
br i ght  r ed pai nt  and st acked separ at el y.

3. 1. 4. 5   Vi sual  Exami nat i on of  Ti e Pl at es and Rai l  Anchor s

Ti e pl at es and r ai l  anchor s shal l  be v i sual l y exami ned f or  cr acks,  br eaks,  
excessi ve wear ,  and excessi ve cor r osi on.   Tr ack mat er i al  wi t h t hese def ect s 
shal l  be consi der ed scr ap,  mar ked wi t h br i ght  r ed pai nt  and st acked 
separately.

3. 1. 4. 6   Gage Rods

Gage r ods whi ch exi st  i n t angent  t r ack and i n cur ved t r ack wi t h a cur vat ur e 
of  10 degr ees or  l ess shal l  be r emoved and sal vaged.   Sal vaged gage r ods 
t hat  have been i nspect ed and cl eaned shal l  be r eused t o t he maxi mum ext ent  
possible.

3. 1. 4. 7   Gr ade Cr ossi ng Mat er i al s

Exi st i ng pr emanuf act ur ed gr ade cr ossi ng panel s,  r ai l  and ot her  t r ack 
mat er i al s shal l  be sal vaged as i ndi cat ed,  or  as desi gnat ed by t he 
Cont r act i ng Of f i cer .   Al l  sal vaged mat er i al s shal l  r emai n t he pr oper t y of  
t he Gover nment ,  and shal l  be r ei nst al l ed as i ndi cat ed or  shal l  be 
t r anspor t ed t o t he mi l i t ar y i nst al l at i on st or age yar d.   Gr ade cr ossi ng 
mat er i al s t o be sal vaged shal l  be r emoved,  c l eaned as r equi r ed f or  pr oper  
r ei nst al l at i on,  mar ked or  l abel ed as necessar y f or  pr oper  r ei nst al l at i on,  
and t r anspor t ed t o t he r ei nst al l at i on l ocat i on or  t o t he st or age yar d.

3. 1. 5   Tr anspor t  and St ack Excess and Sal vaged Mat er i al s

3. 1. 5. 1   Mat er i al  Not  Used I n Tr ack Repai r

Excess and sal vaged mat er i al s whi ch ar e not  used i n t r ack r epai r  wor k shal l  
be st acked at  a s i t e on t he mi l i t ar y i nst al l at i on desi gnat ed by t he 
Cont r act i ng Of f i cer .

3. 1. 5. 2   St acki ng of  Rai l s

Rai l s shal l  be st acked on appr oved si l l s  a mi ni mum of  152 mm 6 i nch above 
t he gr ound.   Rai l s shal l  be st acked wi t h t he heads up and wi t h t he ends 
even.   Each l ayer  shal l  be separ at ed by at  l east  t hr ee 50 by 100 mm 2 by 4 
i nch wood st r i ps evenl y spaced al ong t he l engt h of  t he r ai l .   Rai l  shal l  be 
gr ouped by wei ght ,  sect i on,  dr i l l i ng,  condi t i on,  l engt h,  and amount  of  
wear .   The wei ght ,  sect i on,  dr i l l i ng,  and l engt h shal l  be mar ked on one of  
t he r ai l s  near  t he mi d- hei ght  of  t he st ack.   These mar ki ngs shal l  be 
pai nt ed neat l y near  one end of  t he r ai l .
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3. 1. 5. 3   St acki ng of  Joi nt  Bar s,  Gage Rods,  and Ti e Pl at es

Joi nt  bar s,  gage r ods,  and t i e pl at es shal l  be sor t ed by sect i on,  punchi ng 
and condi t i on and shal l  be st acked on pal l et s.   Each pal l et  st ack shal l  be 
st eel  banded f or  f or k l i f t  handl i ng.   The maxi mum wei ght  on any pal l et  shal l  
be 680 kg 1, 500 l bs.   Compr omi se j oi nt  bar s shal l  be wi r ed t oget her  i n 
pai r s and st acked on pal l et s,  separ at e f r om ot her  bar s.

3. 1. 5. 4   Containers

Rai l  anchor s shal l  be sor t ed by t ype and si ze and pl aced i n kegs,  st eel  
dr ums,  or  ot her  appr oved cont ai ner s.   Cont ai ner s shal l  be l abel ed wi t h t he 
r ai l  wei ght  and sect i on.

3. 1. 5. 5   St acki ng of  Speci al  Tr ackwor k Mat er i al s

Speci al  t r ackwor k mat er i al s shal l  be pal l et i zed and st acked as di r ect ed by 
t he Cont r act i ng Of f i cer .   The r ai l  wei ght ,  r ai l  sect i on,  and l engt h shal l  
be mar ked on each swi t ch poi nt .   The wei ght ,  sect i on,  and f r og number  shal l  
be mar ked on t he s i de of  each f r og cast i ng.   Ot her  swi t ch mat er i al s  
sal vaged shal l  be pl aced i n st eel  dr ums and l abel ed as t o r ai l  wei ght ,  
sect i on,  l engt h of  poi nt s,  and t ur nout  s i ze.

3. 1. 6   Mat er i al  t o be Scr apped

**************************************************************************
NOTE:   Remove or  edi t  above par agr aphs and r et ai n 
t hi s par agr aph when mat er i al s ar e t o be scr apped.

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

[ Al l  mat er i al ]  [ _____]  shal l  be scr apped and shal l  become t he pr oper t y of  
t he Cont r act or .

3. 2   PLACEMENT OF BALLAST [ AND SUBBALLAST]

Pl ace bal l ast  [ and subbal l ast ]  t o t he l i nes and gr ades i ndi cat ed.   The 
aver age t hi ckness shal l  be wi t hi n 6 mm 0. 25 i nch of  t he t hi ckness 
i ndi cat ed.   Subgr ade must  conf or m t o t he r equi r ement s of  Sect i on 31 00 00 
EARTHWORK.   Do not  pl ace bal l ast  [ and subbal l ast ]  on sof t ,  muddy,  or  f r ozen 
ar eas.   Wher e t he pr epar ed subgr ade ( r oadbed)  i s sof t ,  muddy,  r ut t ed,  
exhi bi t s sever e depr essi ons,  or  i s  ot her wi se damaged,  t he bal l ast  [ and 
subbal l ast ]  shal l  not  be pl aced unt i l  t he damaged subgr ade has been 
r epai r ed and t he ar ea has been appr oved by t he Cont r act i ng Of f i cer .

3. 2. 1   Subballast

**************************************************************************
NOTE:   Remove t hese par agr aphs when subbal l ast  i s  
not  r equi r ed.

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

3. 2. 1. 1   Subbal l ast  Pl acement

Subbal l ast  shal l  be pl aced i n [ t wo]   uni f or m hor i zont al  l i f t s  of  not  mor e 
t han 152 mm 6 i nch f or  t he f ul l  wi dt h of  t he cr oss- sect i on t o t he t ot al  
dept h i ndi cat ed.   Each subbal l ast  l ayer  shal l  be shaped t o a sect i on 
conf or mi ng t o t he subbal l ast  sect i on shown on t he dr awi ngs and shal l  be 
t hor oughl y compact ed.

SECTI ON 34 11 00  Page 62



3. 2. 1. 2   Subbal l ast  Compact i on

Each subbal l ast  l i f t  shal l  be compact ed usi ng appr oved compact i on 
equi pment .   The r ol l er  wei ght s,  v i br at i on f r equenci es ( wher e appl i cabl e) ,  
t i r e pr essur es ( wher e appl i cabl e) ,  and number  of  passes shal l  be suf f i c i ent  
t o obt ai n i n- pl ace densi t i es acr oss t he f ul l  wi dt h of  t he subbal l ast  and 
t hr oughout  t he ent i r e dept h of  t he l ayer  of  not  l ess t han 95 per cent  of  t he 
ASTM D1557 l abor at or y maxi mum dr y densi t y f or  t he subbal l ast  mat er i al .   
Pr i or  t o pl acement  of  subsequent  subbal l ast  l ayer s t he t op of  t he pr evi ous 
l ayer  shal l  be scar i f i ed t o a dept h of  appr oxi mat el y 50 mm 2 i nch t o i nsur e 
pr oper  bond of  t he l ayer s. Densi t y  shal l  be f i el d measur ed i n accor dance 
with ASTM D1556/ D1556M( base pl at e,  as shown i n t he dr awi ng shal l  be used)  
[or ASTM D6938.   The cal i br at i on cur ves shal l  be checked and adj ust ed,  i f  
necessar y,  usi ng onl y t he sand cone met hod as descr i bed i n par agr aph 
Cal i br at i on,  of  t he ASTM publ i cat i on.   Test s per f or med i n accor dance wi t h 
ASTM D6938 r esul t  i n a wet  uni t  wei ght  of  soi l  and ASTM D6938 shal l  be used 
t o det er mi ne t he moi st ur e cont ent  of  t he soi l .   The cal i br at i on cur ves 
f ur ni shed wi t h t he moi st ur e gages shal l  al so be checked al ong wi t h densi t y 
cal i br at i on checks as descr i bed i n ASTM D6938.   The cal i br at i on checks of  
bot h t he densi t y  and moi st ur e gages shal l  be made by t he pr epar ed 
cont ai ner s of  mat er i al  met hod,  as descr i bed i n par agr aph Cal i br at i on,  i n 
ASTM D6938,  on each di f f er ent  t ype of  mat er i al  t o be t est ed at  t he 
begi nni ng of  a j ob and at  i nt er val s as di r ect ed. ]   One f i el d densi t y t est s 
shal l  be t aken f or  each 1000 squar e met er s yar ds of  each l ayer  of  mat er i al  
pl aced i n each ar ea.

3. 2. 2   Ballast

3. 2. 2. 1   Bal l ast  Pl acement

**************************************************************************
NOTE:   Show det ai l  of  bal l ast  sect i on on t he 
drawings.

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

Number  5 AREMA bal l ast  shal l  be pl aced i n t he t r acks wher e i ndi cat ed;  50 mm 
2 i nch of  Number  5 bal l ast  shal l  be used near  t ur nout s and f or  10 m 30 f eet  
each si de of  t he swi t ch st and t o pr ovi de a smoot h wal k i ng sur f ace f or  
r ai l r oad empl oyees.   Al l  ot her  ar eas shal l  r equi r e s i ze AREMA Number  [ 4]  
[ 4A]  bal l ast .

3. 2. 2. 2   Bal l ast  Di st r i but i on

**************************************************************************
NOTE:   For  pr oj ect s wher e l ar ge amount s of  t r ack ar e 
bei ng bal l ast ed,  bal l ast  di st r i but i on f r om r ai l car s 
i s benef i c i al .   The pr ovi s i on of  a Gover nment  
l ocomot i ve and cr ew t o move bal l ast  car s f or  t he 
Cont r act or  may r esul t  i n a l ower  uni t  cost  f or  
bal l ast  di st r i but i on.   I f  t he i nst al l at i on has a 
l ocomot i ve avai l abl e f or  use,  i nser t  t he poi nt  of  
cont act  and t el ephone number  f or  ar r angi ng use of  
t he l ocomot i ve.   Exampl es woul d be " . . .  Rai l  
Movement s Br anch,  Di r ect or at e of  Logi st i cs,  
ext ensi on 1234 at  l east  4 hour s . . . "   I f  no 
l ocomot i ve i s avai l abl e i ndi cat e t hat  Gover nment  
l ocomot i ve i s not  avai l abl e and t he Cont r act or  shal l  
pr ovi de equi pment  t o unl oad bal l ast  i n par agr aph 
LOCOMOTIVE.
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**************************************************************************

Bal l ast  shal l  not  be di st r i but ed unt i l  t he [ subgr ade]  [ subbal l ast ]  has been 
appr oved by t he Cont r act i ng Of f i cer .   No payment  wi l l  be made f or  bal l ast  
whi ch i s di st r i but ed wi t hout  t he Cont r act i ng Of f i cer ' s appr oval .

a.   Di st r i but e bal l ast  di st r i but i on t o t he dept h i ndi cat ed,  f r om ei t her  
t r ucks or  r ai l r oad car s.   [ I f  avai l abl e,  t he Gover nment  wi l l  f ur ni sh a 
l ocomot i ve f or  unl oadi ng bal l ast  al ong t he t r ack i f  a car l oad or  mor e 
i s used.   Ar r angement s f or  use of  t he l ocomot i ve shal l  be made by 
cont act i ng [ _____]  at  l east  [ _____]  hour s i n advance of  t he t i me t he 
l ocomot i ve i s needed. ]  [ A gover nment  l ocomot i ve i s  not  avai l abl e f or  
unl oadi ng bal l ast . ]

b.   Pr event  f or mi ng of  r ut s t hat  woul d i mpai r  pr oper  r oadway dr ai nage when 
di st r i but i ng bal l ast  f r om t r ucks and of f  t r ack equi pment .   Level  any 
r ut s f or med gr eat er  t han 25 mm 1 i nch and gr ade t o dr ai n.

c.   Unl oad bal l ast  as c l ose as possi bl e t o t he poi nt  of  use so t hat  
unnecessar y handl i ng i s pr event ed.   Excess bal l ast  shal l  be pi cked up 
and r edi st r i but ed at  t he Cont r act or ' s expense.   I f  addi t i onal  bal l ast  
i s  r equi r ed f or  dr essi ng,  i t  shal l  be added at  no i ncr ease i n uni t  
price.

d.   Bal l ast  car s shal l  not  be r el eased unt i l  t hey have been i nspect ed.   
Bal l ast  car s may be wei ghed by t he Gover nment  bef or e and af t er  dumpi ng 
t he bal l ast  at  no cost  t o t he Cont r act or .

3. 2. 2. 3   Bal l ast  Bel ow Ti es

For  new const r uct i on,  t he l ast  100 mm 4 i nches bal l ast  bel ow t he t i e,  t he 
shoul der  bal l ast  and t he bal l ast  i n t he t i e cr i bs shal l  be pl aced 
subsequent  t o t he r ai l  and t i e i nst al l at i on.   For  sur f aci ng exi st i ng t r ack,  
t he bal l ast  shal l  be pl aced subsequent  t o r ai l  and t i e r epl acement s.

3. 3   TRACK CONSTRUCTI ON AND OUT- OF- FACE RELAY

Tr ack const r uct i on not  cover ed speci f i cal l y  her ei n shal l  be i n accor dance 
wi t h AREMA r ecommendat i ons and r ecommended pr act i ces.

3. 3. 1   Roadbed Pr epar at i on

**************************************************************************
NOTE:   I f  t he r oadbed wi l l  r equi r e any maj or  amount  
of  pr epar at i on,  such as compact i on or  pr ovi s i ons f or  
dr ai nage not  cover ed by ot her  sect i ons of  t he 
speci f i cat i ons,  t hi s par agr aph wi l l  be ei t her  
r evi sed or  augment ed t o cover  t he wor k r equi r ed,  or  
Sect i on 31 00 00 EARTHWORK wi l l  be added.   I f  no 
r oadbed pr epar at i on i s r equi r ed,  del et e t hi s 
par agr aph.   I f  geot ext i l es ar e used,  t he " r oad 
cr ossi ng"  t ai l or i ng opt i on shoul d be on t o get  t he 
r ef er ence par agr aph r equi r ement s f or  geot ext i l es.

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

Cl ear i ng and gr ubbi ng,  gr adi ng,  excavat i on,  embankment  pr epar at i on,  and 
subgr ade pr epar at i on shal l  be per f or med i n accor dance wi t h Sect i on 
[ _____] .   Roadbed sur f ace,  gr ade,  and dr ai nage shal l  be appr oved pr i or  t o 
any di st r i but i on of  const r uct i on mat er i al .   Wher e t he subgr ade or  r oadbed 
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i s  damaged dur i ng di st r i but i on of  mat er i al s,  r ut s and depr essi ons shal l  be 
f i l l ed and compact ed and t he r oadbed sur f ace r eappr oved pr i or  t o t r ack 
construction.

3. 3. 2   Geot ext i l e f or  Tr ack Const r uct i on

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  geot ext i l e i s  not  
required.

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

Geot ext i l e shal l  be i nst al l ed bet ween t he subgr ade and t he bal l ast  as 
shown.   I nst al l at i on shal l  be i n accor dance wi t h subpar agr aph Geot ext i l e 
I nst al l at i on under  par agr aph Hi ghway Cr ossi ngs.

3. 3. 3   Unl oadi ng t he Mat er i al s

The use of  pi cks i n t he handl i ng of  t i es wi l l  not  be per mi t t ed.   Rai l s 
shal l  be unl oaded f r om car s wi t h an appr oved der r i ck or  cr ane and pl aced 
wi t h t he head up wi t hout  dr oppi ng and wi t h suf f i c i ent  suppor t  under  t he 
base.   Rai l s of  pr oper  l engt h shal l  be di st r i but ed as necessar y f or  r oad 
cr ossi ngs,  swi t ches,  j oi nt  spaci ng,  and ot her  speci al  condi t i ons.

3. 3. 4   Ties

**************************************************************************
NOTE:   The cent er  t o cent er  spaci ng wi l l  be i nser t ed 
i n t he bl ank space i n t hi s par agr aph i n accor dance 
wi t h t he f ol l owi ng:

a.   For  mai n l i nes,  access t r acks,  or  ot her  t r acks 
wher e t he movement  may be c l assi f i ed as heavy or  t he 
desi r ed speed i s  i n excess of  32 km/ hr  20 mi l es per  
hour ,  480 t o 560 mm 19. 5 i n.  spaci ng wi l l  be used.

b.   For  body t r acks i n yar ds,  s i di ngs,  r unni ng 
t r acks,  and access t r acks,  wher e t he t r ai n speed i s 
l ess t han 32 km/ hr  20 mi l es per  hour  and t r ai n 
movement  i s  not  c l assi f i ed as heavy,  a 530 mm 21 i n.  
spaci ng wi l l  be used.

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

St andar d cent er - t o- cent er  spaci ng of  cr osst i es shal l  be [ 50] [ 53]  mm 
[ 19. 5] [ 21]  i nch.   Swi t ch t i es and br i dge t i es shal l  be spaced as i ndi cat ed 
on t he dr awi ngs.   Ti es shal l  be l ai d per pendi cul ar  t o t he cent er  l i ne of  
t he t r ack wi t h t he gr ai n up ( hear t wood si de down)  f or  wood t i es.   The best  
t i es shal l  be used at  t he r ai l  j oi nt s.   The ends of  t i es on one si de of  t he 
t r ack shal l  be par al l el  t o t he r ai l  and t he cent er  of  t he t i e shal l  be on 
t he appr oxi mat e cent er  l i ne of  t he t r ack.   The ends shal l  be al i gned on t he 
i nsi de of  cur ves and shal l  cont i nue on t hat  s i de unt i l  r eachi ng a cur ve i n 
t he opposi t e di r ect i on.   On doubl e t r acks,  t he t i es shal l  be al i gned on t he 
out s i de ends.   The t op sur f ace of  t i es shal l  pr ovi de f ul l  bear i ng f or  t he 
t i e pl at es.   Adzi ng of  wood t i es shal l  be r est r i c t ed t o t hat  necessar y t o 
pr ovi de a sound t r ue bear i ng f or  t he t i e pl at e.   Adzi ng i n excess of  5 mm 
0. 2 i nch wi l l  not  be per mi t t ed.   Wher e adzi ng i s necessar y,  t he cut  sur f ace 
of  t he wood t i e shal l  be compl et el y sat ur at ed wi t h cr eosot e or  ot her  
appr oved pr eser vat i ves.
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3. 3. 5   Ti e Pl at es

**************************************************************************
NOTE:   For  t r ack r ehabi l i t at i on wher e t he t r ack does 
not  cur r ent l y have t i e pl at es,  pl at es shoul d be 
i nst al l ed on each new t i e i nst al l ed.   As def ect i ve 
t i es ar e r epl aced,  t i e pl at es ar e i nst al l ed wi t h t he 
new t i es and wi t h t i me t he ent i r e t r ack has pl at es.

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

Tr acks shal l  be f ul l y  t i e- pl at ed.   Ti e pl at es shal l  be f r ee of  di r t  and 
ot her  f or ei gn mat er i al  when i nst al l ed.   Ti e pl at es shal l  be pl aced so t hat  
t he r ai l s  wi l l  have f ul l  bear i ng on t he pl at e,  and t he pl at e wi l l  have f ul l  
bear i ng on t he t i e.   Ti e pl at es shal l  be set  at  r i ght  angl es t o t he r ai l  
wi t h t he out s i de shoul der  agai nst  t he base of  t he r ai l ,  and cent er ed on t he 
t i e.   Cant ed t i e pl at es shal l  be i nst al l ed t o cant  t he r ai l  i nwar d.

3. 3. 6   Rail

The base of  t he r ai l  and t he sur f ace of  t he t i e and t i e pl at e shal l  be f r ee 
of  di r t  and ot her  f or ei gn mat er i al s pr i or  t o l ayi ng r ai l .

3. 3. 6. 1   Layi ng Rai l

Rai l  shal l  be l ai d wi t hout  bumpi ng or  st r i k i ng,  t o st andar d gage ( 1. 435 m 4 
f t  8- 1/ 2 i nch bet ween poi nt s 16 mm 5/ 8 i nch bel ow t he t op of  t he r ai l )  on 
t angent s and on cur ves up t o 12 degr ees.   For  cur ves 12 degr ees and 
gr eat er ,  t he gage shal l  be wi dened 3. 2 mm 1/ 8 i n f or  each i ncr ement  of  2 
degr ees t o a maxi mum of  1. 448 m 4 f t  9 i nch,  i n accor dance wi t h TABLE V.   
The t r ack shal l  be gaged at  ever y t hi r d t i e as spi kes ar e bei ng dr i ven.

TABLE V.   TRACK GAGE FOR HI GH DEGREE OF CURVATURE

Degr ee of  Cur vat ur e per  30. 5 m 100- f t  chor d

Equal  t o or  Gr eat er  Than
( Deg -  Mi n)

But  Less Than ( Deg -  Mi n) Tr ack Gage,  m Ft .  -  I n.

0 -  00 12 -  00 1. 435 4 -  8- 1/ 2

12 -  01 14 -  00 1. 438 4 -  8- 5/ 8

14 -  01 16 -  00 1. 441 4 -  8- 3/ 4

16 -  01 18 -  00 1. 445 4 -  8- 7/ 8

18 -  01 20 -  00 1. 448 4 -  9

a.   Lay j oi nt ed r ai l s ,  one at  a t i me,  wi t h space al l owance f or  expansi on 
bei ng pr ovi ded bet ween r ai l  ends i n accor dance wi t h TABLE VI .

b.   Gaps bet ween r ai l  ends i n i nsul at ed j oi nt s shal l  onl y be suf f i c i ent  t o 
per mi t  i nser t i on of  st andar d end post s.

c.   Use a st andar d r ai l  t her momet er  t o det er mi ne t he r ai l  t emper at ur e.   The 
t her momet er  shal l  be l ai d c l ose t o t he web on t he s i de of  t he r ai l  base 
whi ch i s shaded f r om t he sun' s r ays i n advance of  t he l ayi ng oper at i on 
and l ef t  t her e l ong enough t o accur at el y r ecor d t he t emper at ur e.   The 
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Cont r act or  qual i t y  cont r ol  r epr esent at i ve shal l  see t hat  r ai l  
t emper at ur e i s checked f r equent l y  and t hat  pr oper  r ai l  expansi on shi ms 
ar e used.   Al l  t her momet er s shal l  be cal i br at ed agai nst  t he Cont r act i ng 
Of f i cer ' s r ai l  t her momet er  whi ch wi l l  have been accur at el y cal i br at ed 
and wi l l  be consi der ed as t he st andar d.

d.   Except  t hr ough t ur nout s and at  i nsul at ed j oi nt s,  t he st agger i ng of  t he 
j oi nt s on one si de shal l  not  var y mor e t han [ 460]  [ 500]  mm [ 18]  [ 20]  
i nch i n ei t her  di r ect i on f r om t he cent er  of  t he opposi t e r ai l .

e.   Rai l s l ess t han 10 m 33 f t  i n l engt h shal l  not  be used i n out - of - f ace 
r ai l  r el ay.   However ,  r ai l s  not  l ess t han 4 m 13 f t  l ong may be used 
f or  f i nal  connect i ons t o exi st i ng r ai l s  t o pr event  j oi nt s f r om 
occur r i ng at  pr ohi bi t ed l ocat i ons or  t o pr ovi de t he speci f i ed j oi nt  
st agger  i n cur ves.

f .   Rai l  j oi nt s shal l  not  occur  i n or  wi t hi n 6 m 20 f t  of  a r oad cr ossi ng,  
al ongsi de of  or  wi t hi n 1. 5 m 5 f t  of  t he end of  any swi t ch or  t ur nout  
guar d r ai l ,  or  t he end of  any open deck br i dge.

3. 3. 6. 2   Joints

The j oi nt s i n opposi t e r ai l s  shal l  be st agger ed one- hal f  t he r ai l  l engt h 
but  not  l ess t han 3. 5 m 12 f t  apar t ,  except  c l oser  j oi nt s may be r equi r ed 
at  t ur nout s and i nsul at ed j oi nt s.   Rai l  l ess t han 4 m 13 f t  i n l engt h shal l  
not  be i nst al l ed i n t r ack.   No j oi nt  shal l  be l ess t han 2 m 6 f t  f r om t he 
ends of  open- deck br i dges,  or  l ess t han 1 m 3 f t  f r om swi t ch poi nt s.   No 
j oi nt  shal l  be i nst al l ed wi t hi n 6 m 20 f t  of  a r oad cr ossi ng,  out er  
per i met er  of  any st r uct ur e,  or  any l ocat i on whi ch r est r i c t s access t o t he 
j oi nt .   Wher e j oi nt s ar e r equi r ed i n t hese ar eas,  t he j oi nt s shal l  be 
welded.

3. 3. 6. 3   Expansi on Al l owance

Al l owance f or  expansi on shal l  be pr ovi ded at  r ai l  j oi nt s by usi ng 
r ai l - expansi on met al  shi ms.   Shi ms shal l  be r emoved t o wi t hi n 12 r ai l s  of  
t he l ayi ng.   Shi ms shal l  be of  t he t hi ckness shown i n TABLE VI .   The 
t emper at ur e of  t he r ai l  shal l  be det er mi ned by use of  a t her momet er  pl aced 
on t he r ai l  base on t he s i de away f r om t he sun.   Typi cal  r ai l  gap gages ar e 
as shown.

TABLE VI .   SHI M THI CKNESS

10. 1 m 33- Ft .  Rai l
99 Joi nt s per  km160 Joi nt s

per  Mi l e

11. 9 m 39- Ft .  Rai l
84 Joi nt s per  km135 Joi nt s

per  Mi l e

24. 4 m 78- Ft .  Rai l
42 Joi nt s per  km68 Joi nt s per

Mile

Rail
Temperature

( degr ees C F)

Shim
Thickness

( mm)  ( i n. )

Rail
Temperature

( degr ees C F)

Shim
Thickness

( mm)  ( i n. )

Rail
Temperature

( degr ees C F)

Shi m Thi ckness
 ( mm)  ( i n. )

Bel ow - 23 - 10 85/16 Bel ow - 14 6 85/16 Bel ow 2 35 85/16

- 23 t o - 10- 10
t o 14

61/4 - 14 t o - 46 t o
25

61/4 2 t o 835 t o 47 61/4
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TABLE VI .   SHI M THI CKNESS

10. 1 m 33- Ft .  Rai l
99 Joi nt s per  km160 Joi nt s

per  Mi l e

11. 9 m 39- Ft .  Rai l
84 Joi nt s per  km135 Joi nt s

per  Mi l e

24. 4 m 78- Ft .  Rai l
42 Joi nt s per  km68 Joi nt s per

Mile

Rail
Temperature

( degr ees C F)

Shim
Thickness

( mm)  ( i n. )

Rail
Temperature

( degr ees C F)

Shim
Thickness

( mm)  ( i n. )

Rail
Temperature

( degr ees C F)

Shi m Thi ckness
 ( mm)  ( i n. )

- 9 t o 115 t o
34

53/16 - 3 t o 726 t o 45 53/16 9 t o 1648 t o 60 53/16

2 t o 1535 t o 59 31/8 8 t o 1846 t o 65 31/8 17 t o 2361 t o
73

31/8

Over  16 60 21/16 Over  19 66 21/16 Over  24 74 21/16

3. 3. 6. 4   Cut t i ng Rai l

Onl y r ai l  saws or  t r ack chi sel s shal l  be used t o cut  r ai l .   New hol es shal l  
be dr i l l ed usi ng a st andar d t empl at e.   Hol es shal l  not  be bur ned i n r ai l .   
Hol es cut  wi t h a t or ch wi l l  not  be accept ed.   When dr i l l i ng of  r ai l  i s  
necessar y,  al l  chi ps and bur r s shal l  be r emoved bef or e appl y i ng j oi nt s.

3. 3. 6. 5   Mat chi ng Rai l s

**************************************************************************
NOTE:   Remove t hi s par agr aph when r el ay r ai l  i s  not  
used.

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

Wher e r el ay r ai l  i s  used,  mat chi ng adj acent  r ai l s  shal l  not  cause l i pped or  
uneven j oi nt s.   Any mi smat ched r ai l  ends shal l  be wel ded t o pr ovi de pr oper  
mat ch.   Rai l  end mi smat ch shal l  not  exceed 3 mm 1/ 8 i n on gage or  t r ead 
por t i ons of  r ai l .

3. 3. 6. 6   Rai l  Repl acement

The f ol l owi ng pr ocedur es appl y t o r ai l  r epl acement  wor k:

a.   Spot  r ai l  r epl acement  i s  def i ned as r epl acement  of  30 m 100 f t  or  l ess 
of  cont i guous r ai l s ,  usual l y wi t h r ai l s  of  t he same sect i on.   
I nst al l at i on of  r el i ef  r ai l  i n pl ace of  def ect i ve r ai l  i s  consi der ed 
spot  r ai l  r epl acement .   Repl acement  of  mor e t han 30 m 100 f t  of  
cont i guous r ai l s  shal l  be consi der ed t o be out - of - f ace r ai l  r el ay.

b.   I f  spi kes ar e wi t hdr awn,  t he hol es shal l  be pl ugged wi t h t r eat ed t i e 
pl ugs of  pr oper  s i ze t o f i t  t he hol e,  pr i or  t o r epl acement  of  r ai l .   I f  
spi kes ar e wi t hdr awn and spi kes ar e t o be r edr i ven i n exi st i ng spi ke 
hol es,  t he hol es shal l  be pl ugged wi t h t r eat ed t i e pl ugs pr i or  t o 
r edr i v i ng t he spi ke.   Ti e pl ugs shal l  not  be i nst al l ed i n pr ebor ed 
hol es unl ess spi kes have been dr i ven and wi t hdr awn.

c.   Al l  t i es shal l  be spi ked wi t h new spi kes i n accor dance wi t h par agr aph 
Spot  Ti e Repl acement .

d.   Ensur e t hat  r ai l  ends at  j oi nt s ar e not  l i pped or  uneven.   Tr ead 
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por t i on ( ver t i cal )  or  gage si de ( hor i zont al )  r ai l  end mi smat ch shal l  be 
no gr eat er  t han 2 mm 1/ 16 i nch.   Rai l  end mi smat ch gr eat er  t han 2 mm 
1/ 16 i nch shal l  be cor r ect ed by wel di ng and gr i ndi ng on t he smal l er  
r ai l .   Gr i ndi ng t he l ar ger  r ai l  i s  not  per mi t t ed unl ess appr oved by t he 
Cont r act i ng Of f i cer .   Wel ded t r ansi t i ons shal l  be made at  a r at e of  1 
t o 80.

e.   Rai l s r emoved f r om t r ack wi l l  be desi gnat ed by t he Cont r act i ng Of f i cer  
as r el ay ( f or  use on pr oj ect ) ,  r ecl ai mer  ( t o be sal vaged and 
st ockpi l ed) ,  or  scr ap.   Joi nt  bar s r emoved f r om t r ack wi l l  be 
desi gnat ed as r el ay,  r ecl ai mer ,  or  scr ap.   Mar k scr ap mat er i al s as 
scr ap usi ng br i ght  r ed pai nt ,  t r anspor t  t hem of f  t he mi l i t ar y 
i nst al l at i on or  t o t he mi l i t ar y i nst al l at i on t empor ar y scr apyar d.   
Rel ay mat er i al s r equi r ed t o compl et e ot her  r epai r  wor k of  t hi s cont r act  
shal l  be t r anspor t ed t o t he l ocat i on of  need.   Recl ai mer  mat er i al s 
shal l  be c l assi f i ed and i nvent or i ed and st acked at  t he mi l i t ar y 
i nst al l at i on st or age si t e,  al l  as i ndi cat ed f or  sal vage mat er i al s i n 
par agr aph Removal ,  Sal vage,  and Di sposi t i on of  Mat er i al s.

f .   Met al  r ai l  expansi on shi ms shal l  be used when l ayi ng r ai l .   Wood st i cks 
or  ot her  mat er i al  shal l  not  be used as shi ms.   Pr ovi de a suf f i c i ent  
suppl y of  each shi m avai l abl e t o per mi t  r ai l  l ayi ng t o pr ogr ess wi t hout  
delay.

3. 3. 6. 7   Out - of - Face Rai l  Rel ay

Repl ace exi st i ng r ai l  wi t h t he desi gnat ed new or  used r ai l  bet ween 
desi gnat ed l i mi t s i n a cont i nuous oper at i on.   I t  i s  expect ed t hat  
r epl acement  of  one r ai l  of  a gi ven t r ack wi l l  be compl et ed pr i or  t o 
r epl acement  of  t he opposi t e r ai l .   Used r ai l  shal l  be l ai d [ wi t h pr evi ous 
gage si de wear  f aci ng out ,  unl ess r equi r ed t o mat ch exi st i ng wear  pat t er ns]  
[ as di r ect ed by t he Cont r act i ng Of f i cer ] .

3. 3. 6. 8   Spot  Rai l  Repl acement

Spot  r ai l  r epl acement s shal l  be made wher e necessar y t o r epl ace exi st i ng 
def ect i ve r ai l s  or  t o compensat e f or  r ai l  j oi nt  gap adj ust ment s.

3. 3. 6. 8. 1   Repl acement  Rai l

Repl acement  r ai l  shal l  be of  equal  l engt h or  l onger  t han t he r ai l  i t  
r epl aces.   The mi ni mum l engt h of  r ai l  used shal l  be 4 m 13 f t .

3. 3. 6. 8. 2   Spot  Rai l  Repl acement  Resul t i ng i n Joi nt  St agger s

Unl ess ot her wi se appr oved by t he Cont r act i ng Of f i cer  on a case by case 
basi s,  spot  r ai l  r epl acement  shal l  not  r esul t  i n j oi nt  st agger s l ess t han 
1. 33 m 4 f t .

3. 3. 7   Joi nt  Bar s

**************************************************************************
NOTE:   The l ocat i on of  compr omi se j oi nt s wi l l  be 
shown on t he dr awi ngs.   Wher e compr omi se j oi nt s ar e 
r equi r ed,  t he por t i on of  t hi s par agr aph i n br acket s 
wi l l  be r et ai ned.   I f  compr omi se j oi nt s ar e not  
r equi r ed,  t he por t i on of  t hi s par agr aph i n br acket s 
wi l l  be del et ed.
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AREMA Manual  r ecommends an i ni t i al  bol t  t ensi on of  
bet ween 89, 000 and 133, 000 N 20, 000 and 30, 000 l bs 
per  bol t  i n or der  t o over come t he sur f ace r oughness 
and pr ovi de pr oper  seat i ng f or  t he j oi nt  bar s.   
Af t er  appl i cat i on of  t r af f i c ,  t ensi on i n t he bol t  i s  
l ost  r el at i vel y r api dl y and may l ose f r om 22, 000 t o 
44, 000 N 5, 000 t o 10, 000 l bs per  bol t  i n t he f i r st  
mont h.   Ther ef or e,  r et i ght eni ng of  al l  t r ack bol t s  
af t er  some per i od of  t i me i s necessar y.   Bol t  
t ensi on r ecommended f or  subsequent  t i ght eni ng i s 
wi t hi n t he r ange of  67, 000 t o 111, 000 N 15, 000 t o 
25, 000 l bs per  bol t .   The t or que r equi r ed t o devel op 
t he speci f i ed t ensi on i n a bol t  i s  appr oxi mat el y as 
follows:

BOLT DI AMETER TORQUE*

(mm)(inch) ( N m) ( f t - l bs)

193/4 340250

227/8 408300

251 476350

291-1/8 544400

* For  wel l  oi l ed bol t s wi t h c l ean t hr eads.

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

Joi nt  bar s shal l  be c l ean.   Rai l  j oi nt s shal l  be i nst al l ed so t hat  bar s ar e 
not  cocked bet ween t he base and head of  t he r ai l .   Bar s shal l  be pr oper l y 
seat ed i n t he r ai l  and t he f ul l  number  of  cor r ect - s i ze bol t s,  nut s,  and 
spr i ng washer s i nst al l ed.   Bol t s shal l  be pl aced wi t h nut s al t er nat el y on 
i nsi de and out s i de of  r ai l .   A cor r osi on r esi st ant  l ubr i cant  shal l  be 
appl i ed t o t he bol t  t hr eads pr i or  t o appl i cat i on of  nut s.   Bol t s shal l  be 
t i ght ened t o t or que of  appr oxi mat el y [ _____]  N- m f t - l bs,  begi nni ng at  t he 
cent er  of  t he j oi nt  and wor ki ng bot h ways t o t he ends of  t he j oi nt .   Af t er  
t he t r ack has been i n ser vi ce [ ,  but  bef or e accept ance of  t he wor k, ]  al l  
bol t s shal l  be checked and r et i ght ened t o a t or que of  appr oxi mat el y [ _____]  
N- mf t - l bs.   [ Rai l  of  di f f er ent  sect i ons shal l  be connect ed by pr oper l y 
f i t t i ng compr omi se j oi nt  bar s.   The mi smat ch f or  compr omi se j oi nt s f or  
ei t her  t r ead sur f ace or  on t he gage si de shal l  not  exceed 3 mm 1/ 8 i nch] .   
Def ect i ve j oi nt  bar s desi gnat ed on t he cont r act  dr awi ngs,  di scover ed by t he 
Cont r act or  dur i ng t r ack r epai r  oper at i ons,  or  as i dent i f i ed by t he 
Cont r act i ng Of f i cer  shal l  be r epl aced wi t h accept abl e j oi nt  bar s.

3. 3. 8   Spiking

3. 3. 8. 1   Spi k i ng Pr ocedur es

Rai l  shal l  be spi ked pr ompt l y af t er  bei ng l ai d.   Spi kes shal l  be st ar t ed 
and dr i ven ver t i cal l y  and squar e wi t h t he r ai l .   Engi neer ed pol ymer  
composi t e t i es shal l  be pr e- dr i l l ed i n accor dance wi t h manuf act ur er ' s 
r ecommendat i ons f or  s i ze and dept h.   Spi kes shal l  be dr i ven t o al l ow 
appr oxi mat el y 3 t o 5 mm 1/ 8 t o 3/ 16 i nch space bet ween t he under si de of  t he 
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spi ke and t he t op of  t he r ai l  base.   Spi kes shal l  not  be over dr i ven,  or  
st r ai ght ened whi l e bei ng dr i ven.   Spi kes shal l  not  be i nst al l ed t hr ough t he 
s l ot s i n ski r t ed- t ype,  s l ot t ed j oi nt  bar s ( angl e bar s) .   Spi kes shal l  not  
be dr i ven agai nst  t he ends of  j oi nt  bar s.

3. 3. 8. 2   Number  of  Spi kes

Four  r ai l - hol di ng spi kes shal l  be used on each t i e on t angent s and cur ves 
l ess t han 4 degr ees.   Spi kes on t he gage si de of  t he r unni ng r ai l  shal l  be 
pl aced di r ect l y acr oss f r om each ot her  and t he spi kes on t he f i el d s i de of  
t he r unni ng r ai l  shal l  be pl aced di r ect l y acr oss f r om each ot her .   Spi kes 
on t he gage si de shal l  be of f set  l ongi t udi nal l y f r om t he f i el d spi ke and 
al l  f our  spi kes shal l  be r ai l - hol di ng spi kes next  t o t he base of  t he r ai l .   
Thi s pat t er n shal l  be hel d consi st ent .   On cur ves 4 degr ees or  gr eat er ,  but  
not  mor e t han 36 degr ees,  s i x spi kes shal l  be used on each t i e wi t h t he 
spi kes l ocat ed as f ol l ows:   One r ai l - hol di ng spi ke on t he f i el d s i de and 
t wo r ai l - hol di ng spi kes on t he gage si de f or  bot h r ai l s .   [ Cur ves 36 
degr ees and gr eat er  shal l  be spi ked wi t h ei ght  spi kes per  t i e,  l ocat ed as 
f ol l ows:   One r ai l - hol di ng spi ke and one pl at e- hol di ng spi ke on t he f i el d 
s i de and t wo r ai l - hol di ng spi kes on t he gage si de f or  bot h r ai l s . ]   Ei ght  
r ai l - hol di ng spi kes shal l  be used on each t i e t hr ough r oad cr ossi ngs.

3. 3. 9   Ti e Pl ugs

I f  spi kes ar e wi t hdr awn f r om wood t i es,  t he hol es shal l  be swabbed wi t h 
cr eosot e and pl ugged wi t h cr eosot ed t i e pl ugs of  pr oper  s i ze t o f i t  t he 
hol e.   I f  spi kes ar e wi t hdr awn and spi kes ar e t o be r ei nser t ed i n exi st i ng 
spi ke hol es,  t he hol es shal l  be swabbed wi t h cr eosot e and pl ugged wi t h 
cr eosot ed t i e pl ugs pr i or  t o r edr i v i ng t he spi ke.   Ti e pl ugs shal l  not  be 
i nst al l ed i n pr ebor ed hol es unl ess spi kes have been dr i ven and wi t hdr awn.

3. 3. 10   Rai l  Anchor  Pl acement

**************************************************************************
NOTE:   Coor di nat e t hi s par agr aph wi t h par agr aph Rai l  
Anchor s i n PART 2.

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

Rai l  anchor s shal l  be l ocat ed as i ndi cat ed on t he pr oj ect  pl ans.   Wher e t he 
use of  r ai l  anchor s i s i ndi cat ed,  appl y a mi ni mum of  [ _____]  anchor s per  
11. 9 m 39 f t  of  r ai l  i n t he pat t er n i ndi cat ed on t he pr oj ect  dr awi ngs.   The 
r ai l  anchor s shal l  be spaced appr oxi mat el y uni f or ml y al ong t he r ai l  
l engt h.   Rai l  anchor s shal l  be i nst al l ed t o t he gage si de of  t he r ai l  
agai nst  t he same t i e f ace on opposi t e r ai l s .   Rai l  anchor s shal l  gr i p t he 
base of  t he r ai l  f i r ml y and shal l  have f ul l  bear i ng agai nst  t he f ace of  t he 
t i e.   Rai l  anchor s shal l  not  be moved by dr i v i ng t hem al ong t he r ai l .   Rai l  
anchor s shal l  not  be appl i ed t o t r ack on an open- deck br i dge.   Wher e 
anchor s ar e used on t r ack appr oachi ng an open deck br i dge,  ever y t hi r d t i e 
shal l  be box anchor ed f or  at  l east  f our  r ai l  l engt hs,  of f  each end of  t he 
br i dge.   Rai l  shal l  be anchor ed i mmedi at el y af t er  spi k i ng and bef or e r ai l  
has exper i enced a l ar ge t emper at ur e change.

3. 3. 11   I nner  Guar d Rai l s

Guar d r ai l s  shal l  be i nst al l ed on br i dges and t r est l es as i ndi cat ed.   Guar d 
r ai l s  shal l  be appr oxi mat el y 280 mm 11 i nch f r om t he gage si de of  t r ack 
r ai l s  and shal l  ext end a mi ni mum of  15 m 50 f t  beyond t he st r uct ur e.   The 
ends shal l  be cur ved i nwar d and bevel ed.   Guar d r ai l s  shal l  be f ul l y  
bol t ed.   Guar d r ai l s  shal l  not  be hi gher  t han t he r unni ng r ai l  and shal l  
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not  be mor e t han 25 mm 1 i nch l ower  t han t he r unni ng r ai l .   Each guar d r ai l  
shal l  be spi ked wi t h t wo spi kes t o each t i e but  shal l  not  be t i e- pl at ed.   
Unf i t  t r ack r ai l  i n shor t  l engt hs may be used f or  guar dr ai l s .

3. 3. 12   Derails

Der ai l s shal l  be pr oper l y i nst al l ed wher e i ndi cat ed.   Der ai l ed equi pment  
shal l  not  f oul  ot her  t r acks.   I nst al l at i on shal l  be i n accor dance wi t h t he 
manuf act ur er ' s i nst r uct i ons.   Wher e no speci f i c  i nst al l at i on i nst r uct i ons 
ar e avai l abl e f or  sal vaged der ai l s ,  r ei nst al l at i on shal l  be i n accor dance 
wi t h good t r ack const r uct i on pr act i ce t o ensur e pr oper  per f or mance of  t hei r  
i nt ended f unct i on.

3. 3. 13   Superelevation

**************************************************************************
NOTE:   Super el evat i on on mi l i t ar y r ai l r oad t r ack 
shoul d not  exceed 100 mm 4 i nches.   Super el evat i on 
f or  each cur ve wi l l  be shown on t he dr awi ngs.

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

Cur ves shal l  be super el evat ed as shown on t he dr awi ngs unl ess ot her wi se 
di r ect ed by t he Cont r act i ng Of f i cer .   Super el evat i on shal l  be obt ai ned by 
r ai s i ng t he out s i de r ai l  of  t he cur ve.   The i nsi de r ai l  shal l  be mai nt ai ned 
at  gr ade.   The maxi mum super el evat i on wi l l  be [ _____]  mm i nch.   Ful l  
super el evat i on shal l  be car r i ed t hr oughout  each cur ve,  unl ess ot her wi se 
di r ect ed or  shown on t he dr awi ngs.   Super el evat i on r unof f  shal l  be at  a 
uni f or m r at e,  and shal l  ext end at  l east  t he f ul l  l engt h of  t he spi r al s.   
The nor mal  r at e of  super el evat i on r unof f  wi l l  be 13 mm per  9. 4 m 1/ 2 i nch 
per  31 f t ;  however ,  t hi s may be i ncr eased t o 25 mm i n 9. 4 m 1 i nch i n 31 f t  
wi t h t he pr i or  appr oval  of  t he Cont r act i ng Of f i cer .

3. 3. 14   Pr el i mi nar y Sur f aci ng

The pr el i mi nar y al i gnment  and sur f aci ng gangs shal l  f ol l ow t he unl oadi ng of  
t he bal l ast .   Rai l  r enewal ,  t i e r enewal ,  bol t  t i ght eni ng,  and bal l ast  
pl acement  shal l  be compl et e pr i or  t o commencement  of  sur f aci ng and 
al i gnment  wor k.

3. 3. 14. 1   Lifts

a.   The t r ack,  af t er  bei ng al i gned,  shal l  be br ought  t o gr ade and sur f ace 
i n l i f t s  not  exceedi ng 100 mm 4 i n each.   Af t er  each l i f t ,  t he bal l ast  
shal l  be t amped.   When usi ng j acks,  t hey shal l  be pl aced cl ose enough 
t oget her  t o pr event  undue bendi ng of  r ai l  or  st r ess of  r ai l  and j oi nt .   
Bot h r ai l s  shal l  be r ai sed at  one t i me and as uni f or ml y as possi bl e,  
except  wher e super el evat i on i s r equi r ed.   The t r ack shal l  be so l i f t ed 
t hat  af t er  a per i od of  not  l ess t hat  5 t r ai n oper at i ons ( 70 met r i c t on 
t on bal l ast  car )  af t er  t he l ast  l i f t ,  i t  wi l l  be necessar y t o gi ve t he 
t r ack a f i nal  l i f t  of  bet ween 25 and 50 mm 1 and 2 i nch t o br i ng i t  t o 
grade.

b.   I n ar eas wher e maj or  t r ack r esur f aci ng i s not  r equi r ed,  per f or m a " ski n 
l i f t "  t ampi ng oper at i on t o ensur e t hat  t he t i es ar e adequat el y t amped,  
t he bal l ast  sect i on i s adequat el y compact ed and dr essed,  and t o cor r ect  
mi nor  def i c i enci es i n sur f ace and al i gnment .   The r i se i n ski n l i f t  
ar eas shal l  be 25 mm 1 i n or  l ess and usual l y wi l l  not  r equi r e t hat  
addi t i onal  bal l ast  be pl aced.
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c.   A 50 mm2 i nch r i se shal l  pr ovi de an aver age 50 mm2 i nch r ai se i n t he 
t r ack bei ng sur f aced.

d.   A 100 mm 4 i n r i se shal l  pr ovi de an aver age 100 mm4 i nch r ai se i n t he 
t r ack bei ng sur f aced,  and shal l  be made i n at  l east  t wo l i f t s  not  t o 
exceed 50 mm 2 i nches per  l i f t .

e.   A 150 mm 6 i nch r ai se shal l  pr ovi de an aver age 150 mm 6 i nch r ai se i n 
t he t r ack bei ng sur f aced,  and shal l  be made i n at  l east  2 l i f t s .   The 
i ni t i al  l i f t  shal l  not  exceed 100 mm 4 i nch wi t h t he f i nal  l i f t  not  t o 
exceed 70 mm 2- 1/ 2 i nch.

3. 3. 14. 2   Tamping

Rai si ng and t ampi ng of  t r ack shal l  be per f or med wi t h an aut omat i c,  
v i br at or y,  squeeze t ype power  t amper  wi t h 16 t ampi ng heads,  capabl e of  
r ai s i ng bot h r ai l s  s i mul t aneousl y and mai nt ai ni ng cr oss- l evel .   The 
equi pment  t o be used f or  sur f aci ng oper at i ons i s subj ect  t o appr oval  by t he 
Cont r act i ng Of f i cer .   Ever y t i e i n t he t r ack shal l  r ecei ve t wo or  mor e f ul l  
i nser t i ons of  t he t ampi ng heads.   Bal l ast  shal l  be power - t amped under  bot h 
s i des of  t i es f r om each end t o a poi nt  [ 300 mm 12 i nches i nsi de each r ai l  
f or  2. 4 m 8- f t  t i es, ]  [ 380 mm 15 i nches i nsi de each r ai l  f or  2. 6 m 8 f eet - 6 
i nch t i es, ]  [ and]  [ 460 mm 18 i nches i nsi de each r ai l  f or  2. 7 m 9 f t  t i es] .   
The cent er  shal l  be f i l l ed wi t h bal l ast ,  but  t ampi ng wi l l  not  be per mi t t ed 
i n t he cent er  of  t he t i e bet ween t he above st at ed l i mi t s.   Bot h ends of  t he 
t i es shal l  be t amped si mul t aneousl y and t ampi ng i nsi de and out s i de of  t he 
r ai l  shal l  be done at  t he same t i me.   Tampi ng t ool s shal l  not  be used wi t h 
mor e t han 35 per cent  wear  and shal l  be wor ked opposi t e each ot her  on t he 
same t i e.   Bal l ast  under  swi t ch t i es and r oad cr ossi ng t i es shal l  be t amped 
t he ent i r e l engt h of  each t i e.   Al l  t i es shal l  be t amped t o pr ovi de sol i d 
bear i ng agai nst  t he base of  t he r ai l  af t er  t he t r ack or  t ur nout  i s  r ai sed 
t o gr ade at  f i nal  sur f aci ng.   Al l  down t i es shal l  be br ought  up t o t he base 
of  r ai l  and shal l  be machi ne t amped.   The r esul t ant  t r ack sur f ace and 
al i gnment  shal l  be uni f or m and smoot h.   Tampi ng of  t r ack i n snow or  f r ozen 
bal l ast  condi t i ons wi l l  not  be per mi t t ed.

3. 3. 14. 3   Repl acement  of  Ti es

Af t er  t ampi ng has been compl et ed and t he j acks r emoved,  al l  t i es pul l ed 
l oose shal l  be r epl aced t o t hei r  pr oper  posi t i on,  r espi ked and r et amped t o 
pr ovi de f ul l  bear i ng agai nst  t he r ai l .

3. 3. 14. 4   Tr ack Of f  The Ends of  Open Deck Br i dges

Tr ack of f  t he ends of  open deck br i dges shal l  mai nt ai n t he same gr ade as 
t he t r ack on t he br i dge f or  a mi ni mum of  8 m 25 f t  beyond t he br i dge 
abut ment  and t hen t r ansi t i on smoot hl y t o meet  est abl i shed t r ack gr ades.

3. 3. 14. 5   Runof f  of  Tr ack Rai ses

The r unof f  at  t he end of  a r i se shal l  not  exceed 13 mm i n 9. 4 m 0. 5 i nches 
i n 31 f t  of  t r ack unl ess ot her wi se appr oved by t he Cont r act i ng Of f i cer .

3. 3. 14. 6   Hor i zont al  Real i gnment

Hor i zont al  r eal i gnment  of  cur ved t r ack shal l  be est abl i shed usi ng manual  or  
mechani cal  means as descr i bed i n t he AREMA Eng Man Chapt er  5,  Par t  3 
Sect i on 3. 2,  " St r i ng Li ni ng of  Cur ves by t he Chor d Met hod" .
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3. 3. 15   Fi nal  Sur f aci ng

Af t er  pr el i mi nar y sur f aci ng has been compl et ed,  gr ade and l i ne st akes shal l  
be checked and t he t r ack br ought  t o gr ade and al i gnment .

3. 3. 15. 1   Fi nal  Tampi ng

Tr ack shal l  be br ought  t o gr ade and t he bal l ast  r et amped i n t he manner  
descr i bed f or  pr el i mi nar y sur f aci ng,  except  t hat  t he t ampi ng di st ance 
i nsi de t he r ai l  shal l  be decr eased f r om 300 t o 250 mm f or  2. 4 m t i es,  380 
t o 330 mm f or  2. 6 t i es,  and 460 t o 410 mm f or  2. 7 12 t o 10 i nch f or  8 f t .  
t i es,  15 t o 13 i nch f or  8 f t  6 i nch t i es,  and 18 t o 16 i nch f or  9 f t  t i es.

3. 3. 15. 2   Fi nal  Al i gnment

The t r ack shal l  be gi ven a f i nal  al i gni ng conf or mi ng t o t he est abl i shed 
t r ack cent er s.

3. 3. 15. 3   Fi nal  Dr essi ng

Af t er  t he f i nal  al i gnment  t he bal l ast  shal l  be dr essed t o t he sect i on 
i ndi cat ed.   Af t er  f i nal  dr essi ng bal l ast  shal l  not  cover  t he t ops of  t he 
t i es.   The por t i on of  t he subgr ade out s i de t he bal l ast  l i ne shal l  be l ef t  
wi t h a f ul l ,  even sur f ace and t he shoul der  of  t he subgr ade shal l  be 
pr oper l y dr essed t o t he i ndi cat ed sect i on t o pr ovi de pr oper  dr ai nage away 
f r om t he t r ack.

3. 3. 15. 4   Sur pl us Bal l ast

Sur pl us bal l ast  r emai ni ng af t er  f i nal  sur f aci ng and dr essi ng of  t he bal l ast  
sect i on shal l  be di st r i but ed or  ot her wi se di sposed of  as di r ect ed by t he 
Cont r act i ng Of f i cer .

3. 3. 16   Cleanup

Upon compl et i on of  t he wor k,  [ r emove al l  r ubbi sh,  wast e,  and di scar ded 
mat er i al s gener at ed by t he wor k f r om t he pr oj ect  ar ea]  [ di spose of  r ubbi sh,  
wast e,  and di scar ded mat er i al s i n an appr oved manner  as di r ect ed by t he 
Cont r act i ng Of f i cer ] .   Ar eas wher e t he Cont r act or  has wor ked,  i ncl udi ng but  
not  l i mi t ed t o,  pr oj ect  ar eas,  mat er i al  st or age si t es,  and bor r ow or  
di sposal  ar eas shal l  be l ef t  i n a c l ean,  wel l - gr aded,  and wel l - dr ai ned 
condition.

3. 3. 16. 1   Shoul der  Removal  and Reconst r uct i on

Wher e t r ack const r uct i on or  r ehabi l i t at i on oper at i ons r esul t  i n deposi t i on 
of  mat er i al s al ong t he t r ack shoul der s t hat  woul d i mpede t he f r ee dr ai nage 
of  t he geot ext i l e and t r ack st r uct ur e,  r emove t he mat er i al .   Wher e 
[ under cut t i ng]  [ pl oughi ng]  oper at i ons l eave f oul ed shoul der  mat er i al s t hat  
i mpede f r ee dr ai nage of  t he geot ext i l e and t he t r ack st r uct ur e,  t he 
shoul der  mat er i al  shal l  be r emoved,  and t he bal l ast  shoul der s shal l  be 
r econst r uct ed usi ng t he mat er i al s  and di mensi ons as i ndi cat ed.   Ar eas wher e 
shoul der  r emoval  and r econst r uct i on ar e r equi r ed [ ar e]  [ ar e not ]  i ndi cat ed 
on t he dr awi ngs.

3. 3. 16. 2   Spoi l  Mat er i al s

Spoi l  mat er i al s r emoved f r om t he t r ack shal l  be di sposed of  [ as i ndi cat ed]  
[ of f  s i t e at  t he Cont r act or ' s expense] .   Spoi l  mat er i al s shal l  not  be 
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pl aced on t he shoul der s,  i n di t ches,  i n dr ai ns,  or  i n ot her  ar eas wher e 
t hey woul d i mpede t he f l ow of  wat er  away f r om t he t r ack.

3. 3. 17   Fi nal  Adj ust ment s

Si xt y cal endar  days af t er  t he t r ack has been accept ed and put  i nt o 
oper at i on,  per f or m,  at  no cost  t o t he Gover nment ,  necessar y r esur f aci ng 
adj ust ment s t o l eave t he t r ack i n al i gnment  and on gr ade.

3. 3. 18   Tol er ances f or  Fi ni shed Tr ack

Compl et ed t r ack shal l  meet  t he f ol l owi ng t ol er ances.   Tr ack not  meet i ng t he 
t ol er ances speci f i ed bel ow shal l  be r epai r ed t o meet  t hese r equi r ement s,  at  
no addi t i onal  cost  t o t he Gover nment .

3. 3. 18. 1   Gage

Tr ack gage shal l  be wi t hi n pl us 6 mm 1/ 4 i nch or  mi nus 3 mm 1/ 8 i nch of  
st andar d gage.

3. 3. 18. 2   Alignment

**************************************************************************
NOTE:   The al i gnment  and t r ack sur f ace t ol er ances 
f or  out - of - f ace sur f aci ng of  secondar y t r ack ( l ess 
t han 16 km/ hour  10 MPH)  may be doubl ed f r om t he 
val ues gi ven bel ow i f  al i gnment  i s  not  cr i t i cal .   
Hor i zont al  al i gnment  and pr of i l e dr awi ngs ar e 
recommended.

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

Al i gnment  shal l  be measur ed as t he devi at i on of  t he mi d- of f set  of  a 18. 9 m 
62 f t  l i ne,  wi t h t he ends of  t he l i ne at  poi nt s on t he gage si de of  t he 
l i ne r ai l ,  16 mm 5/ 8 i nch bel ow t he t op of  t he r ai l head.   Ei t her  r ai l  may 
be used as t he l i ne r ai l  on t angent  t r ack;  however ,  t he same r ai l  shal l  be 
used f or  t he ent i r e l engt h of  t he t angent .   The out s i de r ai l  i n a cur ve i s 
al ways t he l i ne r ai l .   Al i gnment  on t angent s shal l  not  devi at e f r om 
uni f or mi t y mor e t han 13 mm 1/ 2 i nch.   Al i gnment  on cur ves shal l  not  devi at e 
f r om uni f or mi t y mor e t han 10 mm 3/ 8 i nch.

3. 3. 18. 3   Tr ack Sur f ace

Tr ack sur f ace shal l  meet  t he f ol l owi ng r equi r ement s:

a.   The r unof f  at  t he end of  a r ai se shal l  not  exceed 13 mm 1/ 2 i nch i n any 
9. 4 m 31 f t  of  r ai l .

b.   The devi at i on f r om desi gn pr of i l e on ei t her  r ai l  at  t he mi d- or di nat e of  
a 18. 9 m 62 f t  chor d shal l  not  exceed 13 mm 1/ 2 i n.

c.   Devi at i on f r om desi gn el evat i ons on spi r al s shal l  not  exceed 13 mm 1/ 2 
inch.

d.   Devi at i on f r om zer o cr oss l evel  at  any poi nt  on t angent  or  f r om 
desi gnat ed super el evat i on on cur ves or  spi r al s shal l  not  exceed 13 mm 
1/ 2 i n.

e.   The di f f er ence i n cr oss l evel  bet ween any t wo poi nt s l ess t han 18. 9 m 
62 f t  apar t  on t angent s,  and on cur ves bet ween spi r al s shal l  not  exceed 
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13 mm 1/ 2 i n.

3. 3. 18. 4   Guar d Face Gage

Guar d f ace gage i s t he di st ance bet ween t he guar d l i nes measur ed acr oss t he 
t r ack at  r i ght  angl es t o t he gage l i ne,  and i s measur ed at  t he poi nt  of  
f r og on bot h s i des of  t he t ur nout .   The desi gn val ue f or  guar d f ace gage i s 
1340 mm 52- 3/ 4 i nch.   Guar d f ace gage shal l  be wi t hi n pl us or  mi nus 3 mm 
1/ 8 i nch of  t he desi gn val ue.

3. 3. 18. 5   Guar d Check Gage

Guar d check gage i s t he di st ance bet ween t he gage l i ne of  a f r og and t he 
guar d l i ne of  i t s  guar d r ai l ,  or  guar di ng f ace,  measur ed acr oss t he t r ack 
at  r i ght  angl es t o t he gage l i ne.   The desi gn val ue f or  guar d check gage i s 
1388 mm 54- 5/ 8 i nch.   Guar d check gage shal l  be wi t hi n pl us or  mi nus 3 mm 
1/ 8 i nch of  t he desi gn val ue.

3. 4   TURNOUTS AND TRACK CROSSI NGS

Tur nout s and cr ossover s shal l  be l ocat ed as i ndi cat ed on t he dr awi ngs.   
Swi t ch,  f r og and guar dr ai l  assembl i es shal l  be compl et e.   St ock r ai l s  shal l  
be accur at el y bent .   Changes i n r ai l  wei ght  or  sect i on wi l l  not  be 
per mi t t ed wi t hi n t he l i mi t s of  t he swi t ch t i es.   Headbl ocks shal l  be at  
r i ght  angl es t o t he mai n t r ack and shal l  be secur el y spi ked i n pl ace.   
Except  wher e di r ect ed ot her wi se,  swi t ch st ands shal l  be i nst al l ed so t hat  
when t he swi t ch i s set  f or  t he nor mal  posi t i on,  t he connect i ng r od keeps 
t he poi nt s c l osed wi t h a pul l i ng f or ce.   Swi t ches shal l  be pr oper l y  
adj ust ed.   Swi t ch component s and sl i de pl at es shal l  be l ubr i cat ed.

3. 4. 1   Tur nout  Reconst r uct i on

**************************************************************************
NOTE:   Li st  t he t ur nout  i dent i f i cat i on number s 
and/ or  ot her  i dent i f y i ng i nf or mat i on,  such as 
l ocat i on or  mi l epost  on t he dr awi ngs.   I ndi cat e t he 
appr opr i at e wor k r equi r ed on each t ur nout .

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

3. 4. 1. 1   I nst al l  Sal vaged Tur nout s

Tur nout s shal l  be r econst r uct ed usi ng Gover nment  mat er i al s,  except  swi t ch 
t i es whi ch ar e f ur ni shed and i nst al l ed.   Thi s wor k i ncl udes t r anspor t i ng 
t he t ur nout  f r om t he Gover nment  st ockpi l e t o t he i nst al l at i on s i t e and 
r econst r uct i on of  t he t ur nout .

3. 4. 1. 2   Sal vage and I nst al l  Tur nout s

Tur nout s shal l  be sal vaged ( r emoved)  and i nst al l ed.   Thi s wor k consi st s of  
r emoval  of  t he t ur nout ,  t r anspor t i ng t o t he i nst al l at i on s i t e al l  t ur nout  
mat er i al s except  t he swi t ch t i es,  and r econst r uct i ng t he t ur nout  usi ng new 
swi t ch t i es.

3. 4. 1. 3   Tur nout  Removal  and Sal vaged or  Scr apped

Mat er i al s f r om t ur nout s t hat  ar e r emoved f r om t he t r ack and t hat  ar e not  t o 
be r ei nst al l ed,  shal l  be ei t her  sal vaged or  scr apped as i ndi cat ed on t he 
drawings.
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3. 4. 1. 4   Trackbed

The t r ackbed shal l  be pr epar ed by excavat i ng and wast i ng exi st i ng bal l ast  
or  subgr ade mat er i al s and est abl i shi ng a f i r m t op of  subgr ade as i ndi cat ed 
on t he cont r act  dr awi ngs. [   Subbal l ast  shal l  be pl aced as i ndi cat ed and 
compact ed. ] [   Geot ext i l e shal l  be pl aced t o t he l i mi t s i ndi cat ed. ]

3. 4. 1. 5   Repl acement  Tur nout

The r epl acement  t ur nout  shal l  be const r uct ed at  t he l ocat i on i ndi cat ed on 
t he cont r act  dr awi ngs.   Repl acement  t ur nout s shal l  be l ocat ed so t hat  t he 
poi nt  of  f r og r emai ns at  t he same l ocat i on as t he or i gi nal  t ur nout  poi nt  of  
f r og.   Di mensi ons,  det ai l s ,  and conf i gur at i on of  each t ur nout  shal l  be as 
i ndi cat ed on AREMA Eng Man,  Pl ans Nos.  910 and 911.   Swi t ch t i es shal l  be 
pl aced as i ndi cat ed on AREMA Eng Man,  Pl ans Nos.  112 and 912,  except  t hat  
even met er  f oot  i ncr ement s i n l engt h of  swi t ch t i es may at  Cont r act or ' s 
opt i on  be subst i t ut ed f or  150 mm 6 i nch i ncr ement s i n l engt h of  swi t ch 
t i es.   The end of  a swi t ch t i e shal l  not  be wi t hi n 355 mm 14 i nch of  a 
spi ke.   Connect i ng t r acks shal l  be shi f t ed t o t hei r  new al i gnment s as shown 
on t he cont r act  dr awi ngs and al l  t r acks connect ed t o t he r epl acement  
t ur nout .   Tr acks shal l  be pl aced wi t hi n 30 mm 0. 1 f t  of  desi gn al i gnment  
pr i or  t o bal l ast i ng wor k.

3. 4. 1. 6   Matching

**************************************************************************
NOTE:   Al l ow at  l east  50 mm 2 i n.  of  c l ear ance 
bet ween movi ng par t s of  t he swi t ch and t he t op of  
t he bal l ast .   One hundr ed mm Four  i nches i s t he 
mi ni mum cl ear ance i n Nor t her n c l i mat es,  wher e snow 
and i ce accumul at i on and heavi ng occur .   Sel ect  t he 
appr opr i at e c l ear ance f or  t he pr oj ect  l ocat i on.

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

Swi t ch poi nt s/ st ock r ai l s ,  r ai l  j oi nt s,  f r og cast i ngs,  and ot her  par t s of  
t he t ur nout  t hat  must  f i t  t oget her  shal l  f i t  pr oper l y and be of  t he pr oper  
mat ch.   Bot h r ai l  ends at  al l  r ai l  j oi nt s t hr oughout  t he t ur nout  and at  t he 
j oi nt s at  t he f r og shal l  be mat ched on bot h t he t op ( t r ead por t i on)  and on 
t he gage si de of  t he r ai l .   Rai l  end wel di ng and gr i ndi ng [ ar e] [ ar e not ]  
accept abl e met hods t o achi eve a good mat ch.

3. 4. 1. 7   Pl aci ng of  Bal l ast

Bal l ast  shal l  be pl aced as r equi r ed and t he t ur nout  br ought  t o pr oper  gr ade 
i n a mi ni mum of  t hr ee l i f t s .   The i ni t i al  l i f t  shal l  not  exceed 100 mm 4 
i nch.   The f i nal  l i f t  shal l  not  exceed 50 mm 2 i nch and al l  t r acks shal l  be 
br ought  i nt o f i nal  al i gnment  at  t hat  t i me.   Tampi ng,  bal l ast  dr essi ng 
r equi r ement s,  and al i gnment  t ol er ances shal l  be as i ndi cat ed i n par agr aph 
TRACK CONSTRUCTI ON AND OUT- OF- FACE RELAY.   Bal l ast  l evel  i n cr i bs beneat h 
t he connect i ng r od,  swi t ch poi nt  r ai l s ,  and swi t ch r ods shal l  be at  l east  
100 mm 4 i nch bel ow any st eel .

3. 4. 1. 8   Exi st i ng Swi t ch St and

The exi st i ng swi t ch st and,  or  a r epl acement  st and i f  speci f i ed,  shal l  be 
i nst al l ed and t he swi t ch oper at i ng mechani sms adj ust ed so t hat  t he swi t ch 
oper at es smoot hl y and wi t hout  excessi ve f or ce bei ng r equi r ed.   Al l  swi t ch 
pl at es and connect i on poi nt s i n t he swi t ch r od shal l  be l ubr i cat ed wi t h a 
swi t ch l ubr i cant ,  whi ch does not  al l ow sand or  debr i s t o adher e t o t he 
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lubricant.

3. 4. 1. 9   Rai l  Anchor s

Al l  swi t ch t i es shal l  be box- anchor ed t o t he ext ent  possi bl e.  Ti es shal l  be 
anchor ed onl y when box- anchor s can be appl i ed t o ever y r ai l  on t he t i e.

3. 4. 2   Tur nout  Repai r

**************************************************************************
NOTE:   Desi gner  wi l l  l i s t  t he t ur nout  i dent i f i cat i on 
number s and/ or  ot her  i dent i f y i ng i nf or mat i on,  such 
as l ocat i on or  mi l epost ,  al ong wi t h t he r equi r ement s 
i n a schedul e on t he dr awi ngs.

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

Tur nout s whi ch wi l l  r emai n i n t hei r  exi st i ng l ocat i on but  r equi r e r epai r s 
shal l  be i ndi cat ed i n t he " Schedul e of  Tur nout  Repai r s"  on t he cont r act  
dr awi ngs and r epai r ed as speci f i ed bel ow.

3. 4. 2. 1   Swi t ch Ti es

Def ect i ve swi t ch t i es shal l  be r emoved and r epl aced.   Exi st i ng nondef ect i ve 
swi t ch t i es shal l  r emai n i n pl ace.   Repl acement  swi t ch t i es shal l  be 
i nst al l ed at  a uni f or m spaci ng,  but  not  gr eat er  t han 530 mm 21 i nch cent er  
t o cent er .   The end of  a swi t ch t i e shal l  not  be wi t hi n 36 mm 14 i nch of  a 
spi ke.   Swi t ch t i es shal l  not  be i nt er l aced,  wher e one t i e penet r at es t he 
cr i b ar ea of  anot her  t i e.

3. 4. 2. 2   Bol t  Ti ght eni ng

Al l  bol t s i n al l  t ur nout s wi t hi n t he pr oj ect  ar ea shal l  be t i ght ened.   Any 
bol t  t hat  cannot  be t i ght ened shal l  be r epl aced wi t h a bol t  assembl y of  t he 
pr oper  di amet er  and l engt h.

3. 4. 2. 3   Rebui l d Swi t ch Poi nt s and Pr ot ect or s,  Fr ogs,  and Guar d Rai l s

Swi t chpoi nt s,  f r ogs,  guar d r ai l s ,  or  swi t ch poi nt  pr ot ect or s shal l  be 
r ebui l t  as speci f i ed i n par agr aph ELECTRI C ARC WELDI NG.

3. 4. 2. 4   Regage Cl osur e Rai l s

Tr ack shal l  be r egaged f r om heel  of  swi t ch t o t he t oe of  f r og.   Regagi ng 
shal l  be per f or med as speci f i ed i n par agr aph TRACK CONSTRUCTI ON AND 
OUT- OF- FACE RELAY.

3. 5   HI GHWAY CROSSI NGS

**************************************************************************
NOTE:   Subdr ai ns ar e r ecommended on al l  hi ghway 
cr ossi ngs.   Dr awi ngs shoul d show l ocat i on of  out f al l  
pi pe.   Densi t y r equi r ement s can be del et ed i f  a 
separ at e speci f i cat i on sect i on i s  pr ovi ded f or  
subgr ade pr epar at i on.

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

Hi ghway and ot her  gr ade cr ossi ngs wi t hi n t he pr oj ect  shal l  be const r uct ed 
as i ndi cat ed on t he cont r act  dr awi ngs.
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3. 5. 1   Subgrade

[ For  new const r uct i on,  t he subgr ade i n t he cr ossi ng ar ea and f or  6 m 20 f t  
beyond each end of  t he cr ossi ng shal l  be bl aded t o a l evel  sur f ace and 
compact ed t o at  l east  90 per cent  CE55 maxi mum dr y densi t y f or  cohesi ve 
mat er i al s or  95 per cent  CE55 maxi mum dr y densi t y f or  cohesi onl ess 
mat er i al s. ] [ For  t r ack r ehabi l i t at i on,  ol d cont ami nat ed bal l ast  and 
subbal l ast  shal l  be excavat ed a mi ni mum 300 mm 12 i nch bel ow t he desi gn 
el evat i on of  t he bot t om of  t he t i e,  300 mm 12 i nch beyond t he ends of  t he 
t i es,  and f or  at  l east  6 m 20 f t  beyond each end of  t he cr ossi ng.   The 
subgr ade shal l  be bl aded t o a l evel  sur f ace. ]   Dr ai nage ar eas shal l  be 
c l eaned and sl oped away f r om t he cr ossi ng i n bot h di r ect i ons al ong t he 
t r ack and t he r oadway.   [ Sur f ace di t ches] [ Subdr ai ns]  shal l  be i nst al l ed as 
indicated.

3. 5. 2   Geot ext i l e I nst al l at i on

**************************************************************************
NOTE:   Coor di nat e t hese par agr aphs wi t h par agr aph 
GEOTEXTI LE.   Del et e t hese par agr aphs i f  geot ext i l e 
i s  not  r equi r ed.

The wi dt h of  t he geot ext i l e shoul d cover  t he ent i r e 
wi dt h of  t he r oadbed wi t h no l ongi t udi nal  seams or  
over l aps.   Wher e mechani zed geot ext i l e l ayi ng 
equi pment  wi l l  be used t o pl ace t he geot ext i l e,  t he 
maxi mum di amet er  of  t he geot ext i l e r ol l s  shoul d not  
exceed t he capabi l i t y  of  t he equi pment  t o be used on 
t he pr oj ect .

Pr i or  t o t he pl acement  of  t he cover  mat er i al  
( bal l ast  or  subbal l ast ) ,  t he geot ext i l e may be 
anchor ed i n sever al  ways,  i . e. ,  pi ns,  smal l  bal l ast  
pi l es,  bal l ast  bags,  et c.   I f  f i x i ng of  t he 
geot ext i l e i s  cr i t i cal  and adver se condi t i ons exi st ,  
e. g. ,  st eep sl opes or  hi gh wi nds,  t he speci f i cat i on 
can det ai l  anchor i ng r equi r ement s,  e. g. ,  pi n l engt h 
and spaci ng.   Car e shoul d be t aken t o pr event  or  
qui ckl y r el ease any t ensi on caused by anchor i ng and 
pl acement  of  t he geot ext i l e cover  mat er i al s.   
Excessi ve t ensi on can cause br i dgi ng of  
i r r egul ar i t i es beneat h t he geot ext i l e and i ncr ease 
t he pot ent i al  f or  punct ur e.

I f  t her e i s r eason t o suspect  movement  whi ch wi l l  
r educe over l ap,  pr ovi s i on shoul d be made i n t he 
speci f i cat i on t o r emove cover  mat er i al s at  sel ect ed 
ar eas i n or der  t o det er mi ne i f  r equi r ed over l ap i s  
bei ng mai nt ai ned af t er  cover  pl acement .

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

Geot ext i l e shal l  be pl aced bet ween t he subgr ade and t he bal l ast  sect i on i n 
t he cr ossi ng ar ea and f or  6 m 20 f t  beyond each end of  t he cr ossi ng.

3. 5. 2. 1   Preparation

Sur f aces on whi ch geot ext i l es wi l l  be pl aced shal l  be pr epar ed i n 
accor dance wi t h t he appl i cabl e por t i ons of  t hi s speci f i cat i on and shal l  be 
f r ee of  i r r egul ar i t i es such as sags,  cavi ngs,  er osi on,  or  veget at i on.   Any 
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i r r egul ar i t i es shal l  be cor r ect ed t o ensur e cont i nuous,  i nt i mat e cont act  of  
t he geot ext i l e wi t h t he whol e sur f ace.   Any l oose mat er i al  or  debr i s shal l  
be r emoved pr i or  t o geot ext i l e pl acement .

3. 5. 2. 2   Placement

**************************************************************************
NOTE:   Del et e par agr aph " b. "  i f  a pr ot ect i ve sand 
l ayer  i s  not  speci f i ed.

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

a.   When geot ext i l e i s  t o be i nst al l ed i n an exi st i ng t r ack f ol l owi ng 
r emoval  of  t he bal l ast  by under cut t i ng or  pl oughi ng,  speci al  car e shal l  
be t aken t o r emove as many of  t he l ar ge bal l ast  par t i c l es t hat  r emai n 
on t he r oadbed sur f ace as possi bl e.

b.   A pr ot ect i ve sand l ayer  50 mm 2 i nch t hi ck [ or  subbal l ast ]  shal l  be 
pl aced on t op of  t he geot ext i l e af t er  i t  has been i nst al l ed.

c.   The geot ext i l e shal l  be car ef ul l y  pl aced on t he pr epar ed sur f ace wi t h 
t he l ong di mensi on par al l el  t o t he pr epar ed sur f ace.   The geot ext i l e 
shal l  be pl aced f r ee of  wr i nkl es,  f ol ds,  cr eases,  and t ensi on.   The 
geot ext i l e shal l  be hel d i n pl ace by pi ns,  smal l  aggr egat e pi l es or   
bal l ast  bags,  unt i l  i t  i s  compl et el y cover ed.   The geot ext i l e shal l  be 
cover ed i mmedi at el y af t er  pl acement  i n t r ack.   The maxi mum exposur e 
t i me f or  t he geot ext i l e,  f r om r emoval  of  t he pr ot ect i ve shi ppi ng cover  
t o pl acement  of  t he bal l ast / subbal l ast  cover  mat er i al s whi ch pr event  
exposur e t o sunl i ght ,  shal l  be 2 consecut i ve days.

d.   The mi ni mum over l ap of  geot ext i l e spl i c i ng seams shal l  be 900 mm 36 i nch.   
I f  sever al  geot ext i l e uni t s ar e pl aced wi t h t he r equi r ed over l ap pr i or  
t o t he pl acement  of  t he [ bal l ast ] [ subbal l ast ] ,  t he over l ap di st ance of  
each over l ap shal l  be checked as pl acement  of  [ bal l ast ] [ subbal l ast ]  
appr oaches t he over l ap.   Ensur e t hat  t he r equi r ed over l ap exi st s when 
t he geot ext i l e i s  cover ed.

e.   The geot ext i l e shal l  r emai n f r ee of  any cont ami nat i on such as mud,  
dust ,  sedi ment ,  debr i s,  et c. ,  t hat  wi l l  i mpai r  i t s  f unct i on.   
Cont ami nat i on shal l  be r emoved wi t hout  damage t o t he geot ext i l e or  t o 
t he pr epar ed sur f ace at  t he Cont r act or ' s expense.   I f  t he geot ext i l e i s  
damaged,  i t s  f unct i on i mpai r ed by t he c l eani ng ef f or t s,  or  i f  i t  cannot  
be pr oper l y c l eaned,  r epai r  t he pr epar ed sur f ace,  i f  necessar y,  and 
r epl ace t he damaged or  i mpai r ed geot ext i l e wi t h geot ext i l e meet i ng 
r equi r ement s of  t hi s speci f i cat i on.   Equi pment  shal l  not  oper at e i n 
di r ect  cont act  wi t h t he geot ext i l e.   Sur f ace dr ai nage,  as much as 
possi bl e,  shal l  be di r ect ed away f r om t he geot ext i l e i nst al l at i on ar ea 
t o pr event  accumul at i on of  mud,  debr i s,  and sedi ment .

3. 5. 2. 3   Pl acement  of  Cover  Mat er i al

Pl acement  of  [ bal l ast ] [ subbal l ast ]  cover  mat er i al  i n cont act  wi t h t he 
geot ext i l e shal l  be per f or med ensur i ng i nt i mat e cont act  of  t he geot ext i l e 
wi t h t he pr epar ed sur f ace and wi t h t he cover  mat er i al .   The pl acement  shal l  
be per f or med wi t hout  damage t o t he geot ext i l e i ncl udi ng t ear s,  punct ur es,  
or  abr asi on.

3. 5. 2. 4   Equi pment  Oper at i ons on t he Cover  Mat er i al

A mi ni mum dept h of  200 mm 8 i nch of  cover  mat er i al  shal l  be pl aced over  t he 
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geot ext i l e bef or e equi pment  i s  al l owed t o oper at e on t he cover ed 
geot ext i l e.   Equi pment  oper at i ons on t he cover ed geot ext i l e shal l  be 
l i mi t ed t o t hose necessar y f or  t r ack const r uct i on and equi pment  t ur ni ng 
wi l l  not  be al l owed on t he cover ed geot ext i l e.

3. 5. 2. 5   Mi ni mum Bal l ast  Dept h

The mi ni mum dept h of  bal l ast  bet ween t he bot t om of  t he t i e and t he t op of  
t he geot ext i l e shal l  be 300 mm 12 i nch.

3. 5. 2. 6   Tampi ng Oper at i ons

Tampi ng of  bal l ast  mat er i al s shal l  be per f or med by set t i ng t he t ampi ng 
f or ce and i nser t i on dept h t o t he mi ni mum necessar y t o adequat el y t amp t he 
t r ack.   The t amper  oper at or  shal l  moni t or  t he dept h of  t ampi ng and l i mi t  
t he dept h t o pr event  det r i ment al  ef f ect s of  t he t amper  f eet  on t he 
geotextile.

3. 5. 2. 7   Doubl e Layer s

Doubl e l ayer s of  geot ext i l e wi l l  not  be al l owed,  except  f or  spl i c i ng 
over l aps at  seams.

3. 5. 3   Bal l ast  Pl acement  and Sur f aci ng

Bal l ast  shal l  be pl aced and t amped as speci f i ed i n par agr aph TRACK 
CONSTRUCTI ON AND OUT- OF- FACE RELAY except  t hat  i n cr ossi ngs,  t he bal l ast  
bet ween t he t i es shal l  be t hor oughl y compact ed wi t h a v i br at or y compact or ,  
or  ot her  appr oved means,  af t er  each r ai se.   The bal l ast  shal l  be t amped f or  
t he ent i r e l engt h of  t he cr osst i es f or  hi ghway cr ossi ngs.   The t r ack shal l  
r ecei ve f i nal  al i gnment  and sur f aci ng pr i or  t o pl acement  of  t he cr ossi ng 
sur f ace.   Fi nal  sur f aci ng shal l  br i ng t he t r ack t o t he f i nal  gr ade and 
al i gnment  as i ndi cat ed on t he cont r act  dr awi ngs.   Wher e t he cr ossi ng 
i nvol ves t wo or  mor e t r acks,  t he t op of  t he r ai l  f or  al l  t r acks shal l  f or m 
a pl ane wi t h t he adj acent  r oadway sur f ace.   The t op of  r ai l  el evat i on shal l  
be 50 t o 100 mm 2 t o 4 i nches above sur r oundi ng pavement  el evat i on,  wi t h a 
smoot h t r ansi t i on of  pavement .   The bal l ast  i n t he cr i bs and on t he 
shoul der s shal l  be compact ed usi ng a v i br at or y pl at e compact or  or  ot her  
appr oved means.

3. 5. 4   Ties

[ Har dwood] [ Concr et e] [ Pol ymer  Composi t e]  t i es shal l  be used.   Spaci ng shal l  
be a mi ni mum of  500 mm 20 i nches cent er  t o cent er .   For  pr emanuf act ur ed 
gr ade cr ossi ngs,  t i es shal l  conf or m t o t he manuf act ur er ' s r ecommendat i ons 
f or  t he t ype of  gr ade cr ossi ng sur f ace mat er i al s bei ng used.

3. 5. 5   Ti e Pl at es,  Spi kes,  and Anchor s

Al l  t i es wi t hi n t he cr ossi ng and f or  6 m 20 f t  beyond each end of  t he 
cr ossi ng shal l  be f ul l y  t i e pl at ed,  and spi ked wi t h 4 r ai l - hol di ng spi kes 
per  t i e pl at e.   [ Each t i e wi t hi n t he cr ossi ng shal l  be f ul l y  box anchor ed. ]  
[ Rubber  t i e pads shal l  be i nst al l ed bet ween t he t i e and t i e pl at e on al l  
t i es wi t hi n t he cr ossi ng ar ea and f or  6 m 20 f t  beyond each end of  t he 
crossing.]

3. 5. 6   Rail

Rai l  wi t hi n t he cr ossi ng ar ea and f or  6 m 20 f t  beyond each end of  t he 
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cr ossi ng shal l  be,  at  a mi ni mum,  [ 57] [ _____]  kg/ m [ 115] [ _____]  l bs/ yd.   
Rai l  [ shal l ]  [ shal l  not ]  be pr ot ect ed f r om cor r osi on by appl i cat i on of  an 
appr oved r ust  i nhi bi t or .   Bol t ed j oi nt s wi l l  not  be per mi t t ed i n any Type 
2,  Type 3,  Type 4,  or  Type 5 cr ossi ng or  wi t hi n 6 m 20 f t  of  ei t her  edge of  
t he cr ossi ng sur f ace.   Bol t ed j oi nt s wi l l  be el i mi nat ed by ei t her  f i el d 
wel di ng t he j oi nt s t o f or m cont i nuous r ai l  t hr oughout  t hi s ar ea or  by usi ng 
24. 4 m 78 f t  r ai l  l engt hs.

3. 5. 7   Li ni ng and Sur f aci ng

Rai l  shal l  be spi ked t o l i ne and t he t r ack mechani cal l y t amped and sur f aced 
t o t he gr ade and al i gnment  of  t he exi st i ng t r ack and r oadway.   Wher e t he 
cr ossi ng i nvol ves t wo or  mor e t r acks,  t he t op of  r ai l s  f or  al l  t r acks shal l  
be br ought  t o t he same pl ane.

3. 5. 8   Cr ossi ng Sur f ace

**************************************************************************
NOTE:   Pr ovi de Typi cal  Rai l r oad Cr ossi ng cr oss 
sect i on and det ai l s  on t he dr awi ngs.

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

The sur f ace of  t he hi ghway shal l  be [ i n t he same pl ane as] [ not  gr eat er  t han 
6 mm 1/ 4 i nch hi gher  t han]  t he t op of  t he r ai l s  f or  a di st ance of  600 mm 2 
f t  out s i de of  t he r ai l s  f or  ei t her  s i ngl e or  mul t i pl e- t r ack cr ossi ngs.   A 
smoot h t r ansi t i on shal l  be made bet ween t he cr ossi ng sur f ace and t he 
adj oi ni ng pavement .

3. 5. 8. 1   Type 1 Aggr egat e Cr ossi ngs

Type 1 cr ossi ngs shal l  be const r uct ed by pl aci ng t he aggr egat e mat er i al  
bet ween t he r ai l s  and out s i de of  t he r ai l s  t o f or m an appr oach r amp as 
i ndi cat ed i n t he cont r act  dr awi ngs.

3. 5. 8. 2   Type 1A Aggr egat e wi t h Ti mber  Fl angeway Guar ds Cr ossi ngs

The bond t i mber  header s shal l  be i nst al l ed wi t h t he edge of  t he t i mber  
sol i d agai nst  t he edges of  t he t i e pl at es pr i or  t o pl acement  of  t he 
aggr egat e.   Header s shal l  f ast en t o t he t i es as i ndi cat ed usi ng t he 
appr opr i at e s i ze and l engt h f ast ener s.   Af t er  i nst al l at i on of  t he bond 
t i mber ,  t he aggr egat e shal l  be pl aced i n t he t r ack and on t he out s i de 
appr oaches and compact ed.

3. 5. 8. 3   Type 2 Ti mber  Pl ank Cr ossi ngs

Type 2 Type 2 cr ossi ngs shal l  be i nst al l ed as shown or  i n accor dance wi t h 
t he manuf act ur er ' s i nst r uct i ons f or  pr ef abr i cat ed t i mber  cr ossi ng uni t s.   
The sur f ace of  t he cr ossi ng t i mber s shal l  f or m a smoot h pl ane wi t h t he t op 
of  t he r ai l s  and t he adj acent  r oadway sur f ace.   Cr ossi ng t i mber s shal l  be 
at t ached t o t he t i es as i ndi cat ed i n t he cont r act  dr awi ngs usi ng t he 
appr opr i at e s i ze and l engt h f ast ener s,  unl ess ot her wi se speci f i ed by t he 
manuf act ur er ' s i nst r uct i ons.

3. 5. 8. 4   Type 3a Asphal t  Cr ossi ngs

Type 3a cr ossi ngs ar e f ul l - dept h asphal t  cr ossi ngs as shown i n t he cont r act  
dr awi ngs.   The asphal t  shal l  be pl aced i n l i f t s  not  t o exceed 50 mm 2 i nch 
t hi ck and shal l  be compact ed wi t h appr oved compact i on equi pment .   Gener al  
r equi r ement s f or  asphal t  pl acement  ar e speci f i ed i n [ _____]  St at e Hi ghway 
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Specifications.

3. 5. 8. 5   Type 3b Asphal t  Wi t h Ti mber  Fl angeway Header  Cr ossi ngs

Type 3b cr ossi ngs ar e f ul l - dept h asphal t  cr ossi ngs as shown i n t he cont r act  
dr awi ngs.   The asphal t  shal l  be pl aced i n l i f t s  not  t o exceed 50 mm 2 i nch 
t hi ck and shal l  be compact ed wi t h appr oved compact i on equi pment .   Gener al  
r equi r ement s f or  asphal t  pl acement  ar e speci f i ed i n [ _____]  St at e Hi ghway 
Speci f i cat i ons.    t he f l angeway t i mber s shal l  be i nst al l ed pr i or  t o t he 
pl acement  of  t he asphal t  pavement .   The  t i mber s shal l  be i nst al l ed wi t h 
t he dappl ed edge of  t he t i mber  sol i d agai nst  t he ends of  t he t i e pl at es.   
Fl angeway t i mber s shal l  f ast en t o t he t i es as i ndi cat ed i n t he cont r act  
dr awi ngs usi ng t he appr opr i at e s i ze and l engt h f ast ener s.

3. 5. 8. 6   Type 4a Cast - i n- pl ace Concr et e Cr ossi ngs

Type 4 cr ossi ngs shal l  be const r uct ed as shown i n t he cont r act  dr awi ngs 
usi ng t he mat er i al s speci f i ed her ei n.   Concr et e f or mi ng,  r ei nf or cement ,  and 
pl acement  shal l  conf or m t o t he r equi r ement s of  Sect i on 03 11 13. 00 10 
STRUCTURAL CAST- I N- PLACE CONCRETE FORMI NG,  Sect i on 03 20 00. 00 10 CONCRETE 
REI NFORCI NG,  and Sect i on [ 03 30 00. 00 10 CAST- I N- PLACE CONCRETE]  [ 03 30 00 
CAST- I N- PLACE CONCRETE] .

3. 5. 8. 7   Type 4b Pr ef abr i cat ed Concr et e Panel  Cr ossi ngs

Type 4A cr ossi ngs and cr ossi ng mat er i al s shal l  be i nst al l ed i n accor dance 
wi t h t he cr ossi ng manuf act ur er ' s i nst r uct i ons.   Ti e spaci ngs and t r ack 
mat er i al s used i n t he cr ossi ng shal l  be i n accor dance wi t h t he i nst al l at i on 
i nst r uct i ons and manuf act ur er ' s r ecommendat i ons.

3. 5. 8. 8   Type 5 Ful l  Dept h Rubber  Cr ossi ngs

Type 5 cr ossi ngs and cr ossi ng mat er i al s shal l  be i nst al l ed i n accor dance 
wi t h t he cr ossi ng manuf act ur er ' s pr i nt ed i nst r uct i ons.   Ti e spaci ngs and 
t r ack mat er i al s used i n t he cr ossi ng shal l  be i n accor dance wi t h t he 
i nst al l at i on i nst r uct i ons and manuf act ur er ' s r ecommendat i ons.

3. 5. 9   Si gns and Si gnal s

The t ype and l ocat i on of  r ai l r oad- hi ghway cr ossi ng war ni ng s i gns and 
si gnal s shal l  conf or m t o t he r equi r ement s of  MUTCD,  Par t  VI I I .

3. 5. 9. 1   Locat i on and Posi t i oni ng of  Si gns

Si gns f or  bot h hi ghway and r ai l r oad t r ack i nst al l at i on shal l  be l ocat ed and 
er ect ed as shown.   Unl ess ot her wi se shown,  s i gns shal l  be er ect ed so t hat  
s i gn f ace i s ver t i cal  and at  a def l ect i on angl e of  87 degr ees f r om t he 
cent er  of  t he hi ghway l ane or  t r ack whi ch t he s i gn ser ves and f aci ng t he 
di r ect i on of  t r avel .   Wher e l anes or  t r acks ar e on cur ves,  s i gn f aces shal l  
be on a def l ect i on angl e of  87 degr ees t o t he t angent  t o t he cur ve.   Si gns 
shal l  be er ect ed so t hat  specul ar  r ef l ect i on i s mi ni mi zed or  el i mi nat ed.   
Af t er  i nst al l at i on i s compl et ed,  t he s i gns wi l l  be i nspect ed dur i ng t he day 
and at  ni ght  by t he Cont r act i ng Of f i cer .   I f  specul ar  r ef l ect i on i s  
appar ent  on any s i gn,  i t s  posi t i oni ng shal l  be adj ust ed t o el i mi nat e or  
mi ni mi ze t hi s condi t i on.   Thi s adj ust ment  and any subsequent  adj ust ment s 
shal l  be at  no addi t i onal  cost  t o t he Gover nment .
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3. 5. 9. 2   Tr af f i c  Cont r ol

Dur i ng i nst al l at i on of  hi ghway si gns,  pr ovi de f or  t he saf e and expedi t i ous 
movement  of  t r af f i c  t hr ough t he wor k ar ea.   Pr ovi de schedul e of  l ane 
c l osur es,  wor k zone saf et y and t r af f i c  cont r ol ,  and r el at ed i t ems.

3. 5. 10   Cr ossi ng Fl angeways

Upon compl et i on of  t he gr ade cr ossi ng i nst al l at i on,  t he f l angeways t hr ough 
t he cr ossi ng shal l  be a mi ni mum of  50 mm 2 i nch deep and bet ween 65 and 75 
mm 2- 1/ 2 and 3 i nches wi de.   Ensur e t hat  adequat e f l angeways ar e pr ovi ded 
pr i or  t o i nst al l at i on of  t he f i nal  cr ossi ng sur f ace.

3. 5. 10. 1   Fl angeway Fi l l er

Except  f or  Type I  cr ossi ngs al l  open cr ossi ng f l angeways shal l  be f i l l ed 
wi t h [ asphal t i c  concr et e and compact ed as i ndi cat ed on t he 
dr awi ngs] [ pr ef or med r ubber  f i l l er ] .

3. 5. 10. 2   Cl ean Gr ade Cr ossi ng Fl angeways

Wher e gr ade cr ossi ng f l angeways ar e obst r uct ed ( f i l l ed i n) ,  r emove f or ei gn 
mat er i al  t o pr ovi de a mi ni mum 50 mm 2 i nch dept h and 65 mm 2- 1/ 2 i nch wi dt h 
f l angeways on t he gage si de of  t he r ai l s .

3. 5. 11   As- Bui l t  Dr awi ngs

Submi t  one set  of  r epr oduci bl e or i gi nal s of  t he f i nal  as- bui l t  dr awi ngs f or  
each aut omat i c cr ossi ng pr ot ect i on i nst al l at i on pr i or  t o f i nal  accept ance 
by t he Cont r act i ng Of f i cer .   The mat er i al s and met hods used t o pr oduce 
t hese dr awi ngs shal l  meet  t he r equi r ement s of  t hi s  speci f i cat i on and shal l  
r esul t  i n dr awi ngs whi ch ar e easy t o r evi se wi t hout  damage t o t he dr awi ng.

3. 6   BONDI NG AND GROUNDI NG TRACK

**************************************************************************
NOTE:   Whenever  r ai l  f aci l i t i es ar e r equi r ed f or  
unl oadi ng f uel ,  ammuni t i on,  ot her  f l ammabl e or  
expl osi ve mat er i al s,  or  i f  t he t r ack i s l ocat ed 
adj acent  t o el ect r i cal  equi pment ,  t he r ai l s  and 
r el at ed t r ack mat er i al s capabl e of  conduct i ng 
el ect r i cal  cur r ent  must  be bonded,  gr ounded and 
i nsul at ed f r om t he r emai ni ng t r ack.   See UFC 
4- 860- 01FA f or  det ai l s  on whi ch t r ack must  be bonded 
and gr ounded.

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

Tr ack shal l  be bonded and gr ounded as i ndi cat ed.   Wher e t r ack i s desi gnat ed 
f or  bondi ng and gr oundi ng,  t he r ai l s  shal l  be bonded el ect r i cal l y  
cont i nuous and ef f ect i vel y gr ounded.   Connect i ons shal l  be made by 
exot her mi t e wel ds i n accor dance wi t h t he manuf act ur er ' s i nst r uct i ons.

3. 6. 1   Rai l  Joi nt  Bond

Rai l  j oi nt s on bot h r ai l s  of  desi gnat ed t r ack shal l  be bonded usi ng an 
exot her mi c t ype bond.   The bond shal l  be appl i ed t o t he f i el d s i de of  t he 
r ai l  [ head]  [ web]  unl ess ot her wi se appr oved by t he Cont r act i ng Of f i cer .   
Tr ack t o be bonded and gr ounded shal l  be el ect r i cal l y  i nsul at ed f r om t he 
r emai ni ng t r ack usi ng one of  t he speci f i ed i nsul at ed j oi nt s.
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3. 6. 2   Rai l  Cr oss- Bond and Gr ound

Rai l  cr oss- bond and gr ound shal l  be i nst al l ed usi ng an exot her mi c t ype 
bond.   The cr oss- bond shal l  be appl i ed t o t he [ r ai l  head] [ r ai l  web] .   One 
cr oss- bond and gr ound shal l  be [ i nst al l ed at  30. 5 m 100 f t  i nt er val s al ong 
t he desi gnat ed t r acks. ] [ pr ovi ded f or  each sect i on of  bonded and gr ounded 
t r ack. ]   Connect i ons bet ween gr oundi ng syst em or  gr ound r ods and r ai l s  
shal l  be made wi t h bar e st r anded copper  cabl e,  i nst al l ed at  l east  300 mm 12 
i nch bel ow t he bot t om of  t he t i es.   Gr ound r ods shal l  be dr i ven ver t i cal l y  
f ul l - l engt h.   The t op of  t he gr ound r od shal l  be l ocat ed at  t he t oe of  t he 
bal l ast  s l ope and shal l  be a mi ni mum of  300 mm 12 i nch bel ow t he t op of  t he 
subgr ade.   Maxi mum r esi st ance t o gr ound f r om any gr ounded r ai l  or  s t r uct ur e 
shal l  not  exceed 25 ohms.   Make any cor r ect i ons needed t o r educe t he 
r esi st ance t o bel ow 25 ohms at  no cost  t o t he Gover nment .

3. 6. 3   I nspect i on of  Rai l  Bond and Gr ound

Loose,  damaged,  or  mi ssi ng r ai l  bond wi r es,  cr oss bond wi r es,  gr ound 
connect i ons,  and gr ound r ods shal l  be v i sual l y i nspect ed.   I f  t her e i s a 
s i gnal  f ai l ur e,  bondi ng can be t est ed f or  cur r ent  l oss i n t he j oi nt s usi ng 
a vol t  met er .   Def ect i ve i t ems shal l  be mar ked f or  r epai r .

3. 6. 4   Rai l  Bonds At  Si gnal i zed Gr ade Cr ossi ngs

Bol t ed r ai l  j oi nt s wi t hi n t he appr oach ci r cui t s t o s i gnal i zed hi ghway gr ade 
cr ossi ngs shal l  be doubl e- bonded usi ng bot h a r ai l  head bond and a web 
bond.   Rai l  head and web bonds shal l  be i nst al l ed i n t he l ocat i ons 
i ndi cat ed wher e t he exi st i ng r ai l  bonds ar e mi ssi ng,  br oken,  or  ot her wi se 
ineffective.

3. 6. 5   Exi st i ng Bonds

Pr ot ect  exi st i ng r ai l  bonds[ ,  cr oss- bonds] [ ,  gr ound connect i ons,  and 
gr oundi ng r ods]  f r om damage.   Except  f or  bonds at t ached t o r ai l s  whi ch ar e 
desi gnat ed t o be r epl aced i n t hi s  cont r act ,  r epl acement  of  bonds damaged or  
dest r oyed by t he Cont r act or ' s oper at i on shal l  be r epl aced at  no cost  t o t he 
Government.

3. 6. 6   Removal  of  Def ect i ve Bonds

Rai l  head pi n- t ype and wel ded- t ype bonds shal l  be r emoved by shear  cut t i ng 
ol d cabl es i mmedi at el y adj acent  t o t he wel d or  pi n.   Rai l  web t ype pi n 
bonds shal l  be r emoved by knocki ng t he ol d pi n out  wi t h a dr i f t .   Fl ames or  
t or ches shal l  not  be used t o r emove def ect i ve bonds.

3. 7   I NSTALLATI ON OF MI SCELLANEOUS TRACK MATERI ALS

3. 7. 1   Ti e Pl at es

Ti e pl at es shal l  be f ur ni shed t o t he wor k s i t es as r equi r ed.   Excess t i e 
pl at es,  r emai ni ng at  t he concl usi on of  t he cont r act ,  shal l  be del i ver ed t o 
t he mi l i t ar y i nst al l at i on st or age si t e and st acked wher e di r ect ed by t he 
Cont r act i ng Of f i cer .

3. 7. 2   I nsul at ed Joi nt s

I nsul at ed j oi nt s shal l  be i nst al l ed wher e i ndi cat ed and i n accor dance wi t h 
t he manuf act ur er ' s i nst al l at i on i nst r uct i ons.
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3. 7. 3   Bumpi ng Post s,  Cushi on Head,  and Wheel st ops

Bumpi ng post s,  cushi on head,  and wheel st ops shal l  be 
[ r emoved, ] [ i nst al l ed, ] [  or  ] [ r ei nst al l ed] [ _____] .   I nst al l at i on shal l  be i n 
accor dance wi t h t he manuf act ur er ' s i nst r uct i ons.   Wher e no speci f i c  
i nst al l at i on i nst r uct i ons ar e avai l abl e f or  sal vaged bumpi ng post s and 
wheel st ops,  r ei nst al l at i on shal l  be i n accor dance wi t h good t r ack 
const r uct i on pr act i ce t o ensur e pr oper  per f or mance.

3. 7. 4   I nner  Guar d Rai l s

I nner  guar d r ai l s  shal l  be i nst al l ed as det ai l ed i n t he cont r act  dr awi ngs.   
Each r ai l  shal l  be spi ked t o al t er nat e cr osst i es t hr oughout  t he f ul l  l engt h 
usi ng t wo spi kes per  r ai l  per  t i e;  t i e pl at es ar e not  r equi r ed.   Guar d 
r ai l s  shal l  be i nst al l ed usi ng accept abl e j oi nt  bar s of  t he pr oper  s i ze t o 
f i t  t he r ai l s  bei ng j oi ned.   Each j oi nt  shal l  be bol t ed wi t h at  l east  t wo 
bol t s and one f ul l y  t i ght ened bol t  per  r ai l .

3. 7. 5   Gage Rods

One gage r od shal l  be i nst al l ed i n t he cr i b i mmedi at el y ahead of  t he swi t ch 
poi nt  of  al l  t ur nout s.   Two gage r ods shal l  be i nst al l ed on t he cur ved 
cl osur e r ai l ,  one ahead of  t he j oi nt ,  and one ahead of  t he t oe of  t he f r og 
i n al l  t ur nout s.

3. 7. 6   I nst al l at i on of  Joi nt  Bar s

**************************************************************************
NOTE:   For  l ow t r af f i c  vol ume t r acks t hat  ar e 
equi pped wi t h s i x hol e angl e bar s,  t he bar s may be 
i nst al l ed by pl aci ng bol t s i n onl y t he f our  cent er  
hol es.   Modi f y par agr aph as needed i f  s i x hol e bar s 
ar e used,  and desi gnat e l ocat i ons f or  f our  bol t  use.

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

Joi nt  bar s shal l  be i nst al l ed wi t h t hei r  f ul l  number  of  bol t  assembl i es 
unl ess ot her wi se not ed.   Bar s shal l  be pr oper l y seat ed on t he r ai l  and t he 
bol t s t i ght ened begi nni ng at  t he cent er  of  t he j oi nt  and wor ki ng t owar d t he 
ends of  t he bar s,  al t er nat i ng bet ween r ai l s .   Bol t s used shal l  be of  t he 
pr oper  di amet er  and l engt h f or  t he r ai l  and j oi nt  bar s at  t he j oi nt .   The 
use of  ext r a washer s t o shi m out  t r ack bol t  nut s i s pr ohi bi t ed.   Bol t s wi t h 
nut s shal l  be pl aced al t er nat el y on i nsi de and out s i de of  r ai l .

3. 8   BRI DGE REPAI R

Submi t  shop dr awi ngs necessar y f or  t he const r uct i on and er ect i on of  t he 
r ai l r oad br i dge wor k.   Pr ovi de shop dr awi ngs made f r om measur ement s t aken 
at  t he s i t e wher ever  possi bl e or  f r om est abl i shed measur ement s,  when act ual  
measur ement s ar e not  avai l abl e.   The Cont r act or  i s  r esponsi bl e f or  t he 
accur acy of  t he est abl i shed measur ement s,  t he i nf or mat i on f ur ni shed t o t he 
subCont r act or s f or  t he pr epar at i on of  t hei r  Shop Dr awi ngs,  and t he checki ng 
of  al l  Shop Dr awi ngs.   Dr awi ngs shal l  bear  t he st amp of  a Pr of essi onal  
Engi neer .   Br i dge r epai r  shal l  be as f ol l ows:

3. 8. 1   St at e and Local  Gover nment  Per mi t s

Obt ai n necessar y per mi t s f r om st at e and l ocal  gover nment s f or  wor k over  
publ i c r oads.   Pr epar e t r af f i c  mai nt enance and det our  pl ans;  submi t  t hem 
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f or  appr oval  t o t he appr opr i at e aut hor i t i es;  er ect  and mai nt ai n s i gns,  
bar r i cades,  l i ght i ng,  and ot her  t r af f i c  cont r ol  devi ces i n accor dance wi t h 
MUTCD;  pay f or  pol i ce det ai l s ;  and st age t he wor k t o pr ovi de f or  t he 
cont i nued saf e publ i c use of  t he r oadways beneat h t he br i dges.

3. 8. 2   Wor k Hour s

The Cont r act or  may be r equi r ed by l ocal  or  st at e aut hor i t i es t o wor k at  
ni ght  or  on spl i t  shi f t s t o avoi d peak t r af f i c  hour s at  br i dges [ _____] .   
No addi t i onal  compensat i on wi l l  be made f or  any cost s associ at ed wi t h 
meet i ng such r equi r ement s.

3. 8. 3   Schedul e of  Br i dge Repai r  Wor k

The wor k of  t hi s  pr oj ect  shal l  be schedul ed t o mi ni mi ze t he dur at i on of  
i nt er r upt i ons t o r ai l  ser vi ce.   Br i dge r epai r  wor k shal l  be schedul ed so 
t hat  t o t he maxi mum pr act i cal  ext ent ,  br i dges on t he same l i ne ar e t aken 
out  of  ser vi ce and r epai r ed s i mul t aneousl y.

3. 8. 4   Ti mber  Pi l e Repai r

A t i mber  pi l e can be spl i ced or  shi mmed t o r epai r  ar eas of  det er i or at i on or  
t o compensat e f or  set t l ement  of  t he pi l e.   Any spl i ced pi l e shal l  achi eve a 
bear i ng adequat e f or  i t s  desi gn l oadi ng.   No mor e t han 50 per cent  of  t he 
pi l es i n a s i ngl e bent  shal l  be spl i ced,  and no mor e t han 25 per cent  of  t he 
pi l es i n t he ent i r e subst r uct ur e shal l  be spl i ced or  shi mmed.

3. 8. 5   Ti mber  Pi l e Repl acement

Any pi l e shal l  be r epl aced when i t  does not  achi eve adequat e bear i ng,  t he 
pi l e has gr eat er  t han 50 per cent  det er i or at i on,  or  r epl acement  i s  mor e 
economi cal .   [ Repl acement  pi l e shal l  be dr i ven al ong si de exi st i ng pi l es]  
[ A t wo pi l e suppor t  pi er  shal l  be const r uct ed under  t he br i dge cap t o car r y 
t he l oad of  t he det er i or at ed pi l e] .

3. 8. 6   Br i dge Ti e Repl acement  Open- Deck Br i dges

Wher e spot  r epl acement  of  br i dge t i es i s r equi r ed,  t he exi st i ng t i e shal l  
be r emoved wi t hout  per manent l y di st ur bi ng t he t r ack sur f ace.   New br i dge 
t i es shal l  be of  t he pr oper  wood speci es,  st r uct ur al  gr ade,  and si ze f or  
t he i nt ended appl i cat i on.   Shi mmi ng of  br i dge t i es wi l l  not  be per mi t t ed.

3. 8. 7   Ri vet  Repl acement

Wher e r epl acement  i s  r equi r ed,  r i vet s shal l  be r epl aced wi t h hi gh- st r engt h 
bol t s as speci f i ed i n Sect i on 05 12 00 STRUCTURAL STEEL.

3. 9   ELECTRI C ARC WELDI NG

**************************************************************************
NOTE:   An el ect r i c  f l ash but t  mobi l e r ai l  wel der  
shoul d be used on l ar ge pr oj ect s.

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

Wel di ng t o r epai r  or  r ebui l d f r ogs,  swi t ch poi nt ,  guar d r ai l s ,  swi t ch poi nt  
pr ot ect or s and r ai l s  ( engi ne bur ns,  bat t er ed ends,  et c. )  shal l  be done i n 
accor dance wi t h AREMA Eng Man,  Chapt er  5,  Par t  5, Sect i on 5. 10 and 
AWS D1. 1/ D1. 1M.   Submi t  a det ai l ed speci f i cat i on cover i ng t he st ep- by- st ep 
pr ocedur es t o be empl oyed i n maki ng t he el ect r i c  ar c wel ds.   A compl et e 
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descr i pt i on of  each of  t he f ol l owi ng i t ems as appl i cabl e and any ot her  
essent i al  char act er i st i cs shal l  be i ncl uded i n t he pr ocedur e speci f i cat i ons.

a.   Type,  s i ze,  and capaci t y of  el ect r i c  wel di ng machi ne ( 250 amp mi ni mum) ,  
gr i nder  and ot her  equi pment .   Al so,  t ype and si ze of  mat er i al  ( wel di ng 
r od or  wi r e) .

b.   The met hod t o be used t o r emove def ect i ve and excess met al  pr i or  t o 
wel di ng ( ar cai r  or  gr i ndi ng) .

c.   The met hod t o be used t o pr event  war pi ng.

d.   The met hod used f or  pr eheat i ng,  i ncl udi ng t i me and t emper at ur e.

e.   The met hod of  appl y i ng met al  bui l dup and sl ag r emoval .

f .   The met hod of  secur i ng or i gi nal  cont our  of  i t ems wel ded.

g.   Qual i t y cont r ol  pr ocedur es t o be f ol l owed.

h.   Wel di ng mat er i al s ( r od or  wi r e) ,  name and manuf act ur er  of  mat er i al s 
( l ow car bon st eel )  f or  wel di ng r ai l ,  r ai l  f r ogs,  guar d r ai l s ,  swi t ch 
poi nt  pr ot ect or s,  and swi t ch poi nt s wi t hout  manganese i nser t s and 
mat er i al s ( manganese al l oy)  f or  wel di ng manganese f r ogs,  RBM f r ogs,  
manganese swi t ch poi nt  i nser t s and manganese r ai l r oad cr ossi ng i nser t s 
or  cast i ngs.

3. 9. 1   Wel di ng Super vi s i on

El ect r i c  ar c wel di ng shal l  be per f or med under  t he di r ect  super vi s i on of  an 
exper i enced wel di ng super vi sor  or  f or eman and by a cer t i f i ed wel der .

3. 9. 2   Weat her  Condi t i ons

Wel di ng shal l  not  be per f or med i n r ai n,  snow,  or  ot her  i ncl ement  weat her  
wi t hout  adequat e pr ot ect i on of  t he wel di ng f r om t he el ement s.

3. 9. 3   Wel di ng Manganese Fr ogs and Cr ossi ngs

**************************************************************************
NOTE:   Edi t  t hese par agr aphs as needed t o mat ch t he 
pr oj ect  r equi r ement s.

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

Bol t s shal l  be t i ght ened,  spi kes dr i ven down and t i es t amped under  cr ossi ng 
and f r ogs f or  l evel  sur f ace,  when wel di ng manganese f r ogs and cr ossi ngs.   
Chi ps and cr acks shal l  be gr ound out  wi t h gr i ndi ng machi ne or  gouged out  
wi t h ar cai r  gougi ng devi ce even i f  cr ack goes t hr ough t he ent i r e cast i ng.   
When gougi ng devi ce i s used,  no f i ni shed gr i ndi ng of  cr acks or  chi ps i s 
r equi r ed.   I f  cr acks ar e gouged out  t o bot t om of  cast i ng,  r ei nf or cement  
st r ap shal l  be [ pl aced under neat h t he hol e. ] [ wel ded t o t he bot t om of  t he 
hol e i n cast i ng wi t h t he wi r e f eed machi ne,  al l owi ng t he f r og or  cr ossi ng 
t o be wel ded back t o l evel  sur f ace usi ng t he ski p met hod. ]

3. 9. 3. 1   Manganese Over heat i ng

Wel der  shal l  ensur e t hat  manganese i s not  over heat ed i n t hi s pr ocess.   I f  
manganese shows si gns of  over heat i ng,  cast i ng shal l  be ai r  cool ed and t hen 
wel di ng pr ocess cont i nued,  r epeat i ng t he pr ocess as many t i mes as necessar y 
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t o pr event  manganese f r om over heat i ng.   Fl ange car bons [ shal l ] [ shal l  not ]  
be used t o keep wel di ng met al  out  of  f l angeways.   Wel ded sur f ace shal l  be 
bui l t  s l i ght l y hi gher  t han nor mal  sur f ace of  cast i ng so when gr ound,  i t  
wi l l  have suf f i c i ent  wel d met al  t o gr i nd t o a l evel  sur f ace.   A 600 mm 24 
i nch st r ai ght edge shal l  be used t o check t hi s wor k.   Edges of  f l angeways 
and si des of  poi nt s shal l  be gr ound i n a r ol l  manner ,  usi ng a f r og and 
cr ossi ng f l angeway gage as a gui de.

3. 9. 3. 2   Slotting

Manganese f r ogs and cr ossi ngs shal l  be s l ot t ed wi t h a 5 mm 3/ 16 i nch 
s l ot t i ng wheel .   Connect i ng r ai l  j oi nt s t o f r og shal l  al so be wel ded,  
gr ound,  and sl ot t ed i n l i ke manner .   The gr i ndi ng and sl ot t i ng pr ocess 
shal l  be r epeat ed appr oxi mat el y 6 weeks f r om t he t i me t he f r og i s put  back 
i n ser vi ce and t her eaf t er  when over f l ow appear s on poi nt s and f l angeways.

3. 9. 4   Wel di ng Swi t ch Poi nt s

**************************************************************************
NOTE:   Fi el d wel di ng of  swi t ch poi nt s i s  not  
r ecommended.   Qual i f i cat i ons of  wel der  ar e ver y 
i mpor t ant  f or  t hi s t ype of  wor k.

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

Over f l ow of  st ock r ai l  shal l  be gr ound of f  of  bal l  of  r ai l  on bot h s i des 
and swi t ch poi nt  gr ound t o wher e cr acks and chi ps ar e gr ound out .   Al l  
gr ease and r ust  shal l  be gr ound of f  of  poi nt  as f ar  back as poi nt  i s  t o be 
wel ded.   Swi t ch poi nt  shal l  be adj ust ed t i ght  agai nst  st ock r ai l  and check 
gage.   I f  gage j ust  ahead of  swi t ch poi nt  i s  t i ght ,  i t  shal l  be opened t o 
wher e gage r eads 6 mm 1/ 4 i nch open.   The f ol l owi ng shal l  be done bef or e 
st ar t i ng t o wel d:   1)  Open swi t ch poi nt  and pl ace r ai l  f l ange car bon 
bet ween swi t ch poi nt  and st ock r ai l .   2)  Pul l  swi t ch t i ght  agai nst  car bon 
and hol d wi t h spi ke;  anot her  r ai l  car bon can be pl aced j ust  on t op of  
r ei nf or cement  bi ndi ng st r ap on poi nt  t o use as gui de f or  f i r st  wel di ng 
pass;  car bon can t hen be r emoved or  l ef t  i n pl ace.   3)  Gr i nd swi t ch poi nt  
wi t h sur f ace gr i nder  or  ut i l i t y  gr i nder .   4)  Appl y gr aphi t e or  oi l  t o 
swi t ch poi nt s and pl at es t o pr event  r ust i ng and t o make swi t ch t hr ow 
easi er .   5)  Check wi t h pr oper  aut hor i t y t o ensur e ampl e t i me t o compl et e 
wel di ng,  gr i ndi ng and cool i ng bef or e t r af f i c  i s  due.   Swi t ch poi nt  shal l  be 
gr ound wel ded compl et e wi t hout  chi ppi ng wel d s l ag.

3. 9. 5   Wel di ng Swi t ch Poi nt  Pr ot ect or s

3. 9. 5. 1   I n Tr ack

The f ol l owi ng oper at i ons shal l  be per f or med:   1)  Check wi t h pr oper  
aut hor i t y t o ensur e ampl e t i me t o compl et e wel di ng,  gr i ndi ng and cool i ng 
bef or e t r af f i c  i s  due.   2)  Use a st eel  r ul er  t o det er mi ne t he amount  of  
wel d needed on manganese swi t ch poi nt  pr ot ect or s;  measur e t he t op of  t he 
pr ot ect or  any pl ace wher e t her e i s no wear .   3)  Gr i nd out  t he wor k har dened 
sur f ace and any cr acks or  chi ps.   4)  Wel d t he pr ot ect or  wi t h t he 
semi - aut omat i c wi r e f eed machi ne s l i ght l y wi der  t han t he wi dt h of  a new 
swi t ch poi nt  pr ot ect or ;  r un a st r i ng bead al ong t he bot t om of  t he wear  
sur f ace on t he pr ot ect or  guar d;  l eavi ng f l ux on t hi s bead cont i nue wi t h 
st r i ng bead unt i l  pr ot ect or  i s  bui l t  back t o s i ze wi t hout  over heat i ng t he 
pr ot ect or .   I f  s i gns of  over heat i ng appear ,  use i nt er mi t t ent  wel di ng 
pr ocedur e.   5)  Gr i nd back t he pr ot ect or  t o t he cor r ect  wi dt h.   6)  Use r ol l  
met hod on t op i nsi de cor ner  of  pr ot ect or .
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3. 9. 5. 2   Out  of  Tr ack

The f ol l owi ng oper at i ons shal l  be per f or med:   1)  Use a st eel  t ape t o 
det er mi ne t he amount  of  wel d needed on manganese swi t ch poi nt  pr ot ect or s;  
measur e t he t op of  t he pr ot ect or  any pl ace wher e t her e i s no wear .   2)  
Gr ound out  t he wor k har dened sur f ace and any cr acks or  chi ps.   3)  Wel d t he 
pr ot ect or  wi t h t he semi - aut omat i c wi r e f eed machi ne t o j ust  a l i t t l e wi der  
t han t he wi dt h of  a new swi t ch poi nt  pr ot ect or ;  t he pr ot ect or  can be l ai d 
on i t s s i de and t hr ee f l at  beads r un on wear  sur f ace of  t he pr ot ect or  
guar d;  gr ound back t o t he s i ze of  a new pr ot ect or .   4)  Use i nt er mi t t ent  
met hod and ski p wel di ng t o keep pr ot ect or  f r om over heat i ng.   5)  Use t he 
r ol l  met hod on i nsi de cor ner  of  r unni ng wear  sur f ace of  guar d.

3. 9. 6   Wel di ng Engi ne Bur ns

The damaged st eel  of  t he r ai l  shal l  be r emoved by gr i ndi ng or  ar cai r  t o get  
bel ow t he bur n ar ea i nt o sound met al .   Suf f i c i ent  amount  of  met al  shal l  be 
r emoved t o el i mi nat e al l  shat t er  cr acks.

3. 9. 6. 1   Dept h and Lengt h Li mi t at i ons

Engi ne bur ns r equi r i ng wel ds gr eat er  t han 10 mm 3/ 8 i nch i n dept h bel ow t he 
t op of  t he r ai l  head shal l  not  be r epai r ed by wel di ng and gr i ndi ng.   Whi l e 
gr i ndi ng out  t he damaged met al ,  t he oper at i on shal l  be st opped when i t  i s  
di scover ed t hat  t he necessar y wel d wi l l  go t oo deep i nt o t he r ai l  head.   
The gr ound out  por t i on shal l  be wel ded and j oi nt  bar s shal l  be appl i ed at  
t he wel d l ocat i on wi t h t he r ai l  undr i l l ed at  t he mi ddl e bol t  hol es,  
cent er i ng t he j oi nt  bar s under  t he engi ne bur n.   The super vi sor  of  
mai nt enance shal l  be i mmedi at el y not i f i ed so t hat  t he r ai l  can be r emoved 
f r om t r ack.   These f ai l ed r ai l s  shal l  be di sposed of  i n accor dance wi t h 
cur r ent  i nst r uct i ons.   Engi ne bur ns whi ch woul d r equi r e a wel d l onger  t han 
200 mm 8 i nch shal l  not  be wel ded.

3. 9. 6. 2   Ambi ent  Li mi t at i ons

Wel di ng and gr i ndi ng engi ne bur ns shal l  be avoi ded when t he ai r  t emper at ur e 
i s bel ow 0 degr ees C 32 degr ees F.   When wel di ng i s necessar y bel ow 0 
degr ees C 32 degr ees F,  t he heat ed ar ea shal l  be pr ot ect ed by cover i ng wi t h 
i nsul at i ng mat er i al  t o r et ar d cool i ng.   Engi ne bur ns shal l  not  be wel ded 
dur i ng r ai n or  heavy snow.

3. 9. 6. 3   Number  of  Wel ds

Det er mi ne t he maxi mum number  of  bur ns i n a 12 m 39 f t  r ai l ,  or  equi val ent ,  
t hat  can be economi cal l y wel ded.   Unl ess ot her wi se di r ect ed,  when a r ai l  
has mor e t han 8 bur ns needi ng r epai r ,  t he r ai l  shal l  be r epl aced.

3. 9. 6. 4   Wel di ng Pr ocedur e

The bur n shal l  be wel ded wi t h semi - aut omat i c wi r e f eed machi ne.   The ski p 
met hod shal l  be used i n t hi s pr ocess because no pr eheat i ng or  post  heat i ng 
i s needed.   I f  engi ne bur ns ar e f ound i n gr oups c l ose t oget her ,  t en t o 
f i f t een bur ns shal l  be gr ound out  at  a t i me,  wel di ng one pass at  a t i me on 
each of  t he bur ns.   The pr ocess shal l  be r epeat ed unt i l  al l  of  t he bur ns 
ar e compl et ed t o a sur f ace j ust  hi gher  t han t he nor mal  bal l  of  t he r ai l .   
The bur n shal l  t hen be cool ed unt i l  hand can be pl aced on i t .   Wel ds shal l  
be gr ound t o a l evel  sur f ace wi t h cup wheel  at t achment  gr i nder .
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3. 9. 7   Wel di ng Rai l  Joi nt s

**************************************************************************
NOTE:   Remove t hi s par agr aph when not  r equi r ed.

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

Bol t s i n t he j oi nt  bar s shal l  be t i ght ened and t he j oi nt  pul l ed t o a l evel  
sur f ace.   Joi nt  bar s shal l  be checked f or  wear  and r epl aced i f  t hey ar e 
badl y wor n.   Si x hol e bar s shal l  be used i f  avai l abl e.   A st r ai ght edge 
shal l  be pl aced acr oss t he j oi nt  t o det er mi ne t he amount  of  bat t er .   The 
st r ai ght edge shal l  be a mi ni mum of  450 mm 18 i nch i n l engt h.   A r ai l  j oi nt  
wi t h l ess t han 3 mm 0. 012 i nch of  bat t er  shal l  not  be wel ded.   I f  bat t er  i s  
3 mm 0. 012 i nch or  mor e,  t he r ai l  j oi nt  shal l  be bui l t  up.   I f  r ai l  cr acks 
or  chi pped out  pl aces ar e pr esent  i n r ai l  ends,  t hey shal l  be mel t ed out  
wi t h acet y l ene t or ch,  gouged out  wi t h ar cai r  or  gr ound out  wi t h gr i nder .   
I f  cr acks or  chi ps ext end bel ow bal l ,  r ai l  shal l  be r epl aced.   I f  
hor i zont al  cr ack i n bal l  of  r ai l  ext ends mor e t han 200 mm 8 i nch r ai l  shal l  
be r epl aced.   Rai l  ends shal l  be pr eheat ed t o appr oxi mat el y 93 degr ees C 
200 degr ees F bef or e wel di ng.   St ar t i ng 40 mm 1- 1/ 2 i nches f r om t he end,  
t he r ai l  shal l  be bui l t  back as f ol l ows:   A st r i p shal l  be wel ded 25 mm 1 
i nch i nt o bead;  t he r ai l  ends shal l  be gr ound t o a l evel  sur f ace wi t h 
sur f ace gr i nder  or  cup wheel  at t achment ;  and r ai l  j oi nt  shal l  be cr oss 
s l ot t ed wi t h 5 mm 3/ 16 i nch gr i ndi ng st one t o keep r ai l  ends f r om 
over l appi ng and chi ppi ng out .

3. 10   THERMI TE WELDI NG PROCEDURES

Submi t  a det ai l ed st at ement  cover i ng t he st ep- by- st ep pr ocedur es t o be 
empl oyed i n maki ng t he wel ds,  i nc l udi ng a compl et e descr i pt i on of  each of  
t he f ol l owi ng i t ems,  as appl i cabl e,  and any ot her  essent i al  char act er i st i cs 
i ncl uded i n t he wel di ng pr ocedur es:

a.   The manuf act ur er ' s t r ade name f or  t he wel di ng pr ocess.

b.   The met hod used f or  cut t i ng and cl eani ng t he r ai l  ends.   Fl ame cut t i ng 
of  r ai l  ends wi l l  not  be al l owed.

c.   The mi ni mum and maxi mum spaci ng bet ween r ai l  ends.

d.   The met hod used f or  mai nt ai ni ng t he r ai l s  i n al i gnment  dur i ng wel di ng.

e.   The met hod used f or  pr eheat i ng,  i ncl udi ng t i me and t emper at ur e.

f .   The t appi ng pr ocedur e,  i ncl udi ng t he mi ni mum t i me r equi r ed t o cool  t he 
wel d under  t he mol d i nsul at i on.

g.   The met hod used,  i ncl udi ng a descr i pt i on of  speci al  t ool s and 
equi pment ,  f or  r emovi ng t he upset  met al  and f i ni shi ng t he wel d t o t he 
f i nal  cont our .

h.   Qual i t y cont r ol  pr ocedur es t o be f ol l owed.

i .   The cont r act ual  agr eement s wi t h any subcont r act or  empl oyed by t he 
Cont r act or  i n doi ng t he wor k.

Ther mi t e wel di ng pr ocedur es shal l  be per f or med by a t echni c i an cer t i f i ed t o 
meet ANSI / ASNT CP- 189,  l evel  I I  or  I I I  qual i f i cat i ons and compl y wi t h t he 
f ol l owi ng par agr aphs:
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3. 10. 1   End Pr epar at i on

Rai l s t o be wel ded shal l  meet  t he r equi r ement s Sect i on 2. 2,  " Speci f i cat i ons 
f or  Fabr i cat i on of  Cont i nuous Wel ded Rai l "  gi ven i n Chapt er  4,  Par t  2 of  
AREMA Eng Man.   The r ai l  ends shal l  be al i gned i n accor dance wi t h par agr aph 
GAP AND ALI GNMENT.   Rai l  ends shal l  show no st eel  def ect s,  dent s,  or  
por osi t y bef or e wel di ng.   Bol t  hol es shal l  not  be made i n,  or  per mi t t ed t o 
r emai n i n,  t he ends of  t he r ai l  t o be wel ded.   One handl i ng hol e may be 
made i n each end of  wel ded st r i ng.   Rai l  ends cont ai ni ng such hol es shal l  
be cut  of f  dur i ng t r ack const r uct i on.   Rai l  whi ch must  be cut  f or  any 
r eason shal l  be cut  squar e and cl ean by means of  appr oved r ai l  saws or  
abr asi ve cut t i ng wheel s i n accor dance wi t h Chapt er  5 of  AREMA Eng Man, 
Sect i on 10. 3,  " Recommended Pr act i ce For  Use of  Abr asi ve Wheel s" .

3. 10. 1. 1   Cleaning

The r ai l s  t o be wel ded shal l  be c l eaned of  gr ease,  oi l ,  di r t ,  l oose scal e,  
and moi st ur e t o a mi ni mum of  150 mm 6 i nch back f r om t he r ai l  ends,  
i ncl udi ng t he r ai l head sur f ace.   Cl eani ng shal l  be accompl i shed by use of  a 
wi r e br ush,  t o compl et el y r emove di r t  and l oose oxi de and by use of  
oxygen- acet yl ene t or ch t o r emove gr ease,  oi l  and moi st ur e.   A power  gr i nder  
wi t h an abr asi ve wheel  shal l  be used t o r emove scal e r ust ,  bur r s,  l i pped 
met al  and mi l l  br ands whi ch woul d i nt er f er e wi t h t he f i t  of  t he mol d,  f or  
50 mm 2 i nch on each si de of  t he ends.

3. 10. 1. 2   Gap and Al i gnment

The mi ni mum and maxi mum spaci ng bet ween r ai l  ends shal l  be as speci f i ed by 
t he r ai l  wel di ng k i t  manuf act ur er  and t he appr oved wel di ng pr ocedur es.

a.   The ends of  t he r ai l s  t o be wel ded shal l  be pr oper l y gapped and al i gned 
t o pr oduce a wel d whi ch shal l  conf or m t o t he al i gnment  t ol er ances 
bel ow.   Al i gnment  of  r ai l  shal l  be done on t he head of  t he r ai l .   The 
r ai l  gap and al i gnment  shal l  be hel d wi t hout  change dur i ng t he compl et e 
wel di ng cycl e.

b.   Ver t i cal  al i gnment  shal l  pr ovi de f or  a f l at  r unni ng sur f ace.   Any 
di f f er ence of  hei ght  of  t he r ai l s  shal l  be i n t he base.

c.   Hor i zont al  al i gnment  shal l  be done so t hat  any di f f er ence i n t he wi dt h 
of  heads of  r ai l s  shal l  occur  on t he f i el d s i de.   Hor i zont al  of f set s 
shal l  not  exceed 1 mm 0. 04 i n i n t he head and/ or  3 mm 0. 12 i nch i n t he 
base.

3. 10. 2   Sur f ace Mi sal i gnment  Tol er ance

Combi ned ver t i cal  of f set  and cr own camber  shal l  not  exceed 3 mm/ m 0. 04 
i nch/ f eet  at  315 degr ees C 600 degr ees F or  l ess.   Combi ned ver t i cal  of f set  
and di p camber  shal l  not  exceed 1 mm/ m 0. 01 i nch/ f eet  at  315 degr ees C 600 
degr ees F or  l ess.

3. 10. 3   Gage Mi sal i gnment  Tol er ance

Combi ned hor i zont al  of f set  and hor i zont al  k i nk camber  shal l  not  exceed 3 
mm/ m 0. 04 i nch/ f eet  at  315 degr ees C 600 degr ees F or  l ess.

3. 10. 4   Ther mi t e Wel di ng

Wel di ng shal l  be done i n accor dance wi t h Chapt er  4,  Par t  2, Sect i on 2. 5 of  
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AREMA Eng Man,  ar t i c l es " Ther mi t e Wel di ng -  Rai l  Joi nt s"  and Sect i on 2. 2 
" Speci f i cat i on f or  Fabr i cat i on of  Cont i nuous Wel ded Rai l " ,  except  as 
modi f i ed by t hese speci f i cat i ons.   Al l  wel ds shal l  be v i sual l y i nspect ed at  
t he t i me of  wel di ng.

3. 10. 4. 1   Ther mi t e Wel d Pr eheat i ng

The r ai l  ends shal l  be pr eheat ed pr i or  t o wel di ng t o a suf f i c i ent  
t emper at ur e and f or  suf f i c i ent  t i me as i ndi cat ed i n t he appr oved wel di ng 
pr ocedur es t o ensur e f ul l  f usi on of  t he wel d met al  t o t he r ai l  ends wi t hout  
cr acki ng of  t he r ai l  or  wel d.

3. 10. 4. 2   Ther mi t e Wel d Cool i ng

The mol ds shal l  be l ef t  i n pl ace af t er  t appi ng f or  suf f i c i ent  t i me t o 
per mi t  compl et e sol i di f i cat i on of  t he mol t en met al  and pr oper  s l ow cool i ng 
t o pr event  cr acki ng and pr ovi de a compl et e wel d wi t h pr oper  har dness and 
ductility.

3. 10. 5   Wel d Fi ni shi ng and Tol er ances

Wel ded j oi nt s i n t he f i ni shed t r ack shal l  be br ought  t o a t r ue sur f ace and 
al i gnment  by means of  a pr oper  gr i ndi ng or  pl ani ng machi ne ( shear ) .   Fi ni sh 
gr i ndi ng shal l  be per f or med wi t h an appr oved gr i nder  oper at ed by a ski l l ed 
wor kman gr i ndi ng evenl y and l eavi ng t he j oi nt s i n a smoot h and sat i sf act or y 
condi t i on.   Fi ni shi ng shal l  el i mi nat e al l  cr acks.   The compl et ed wel d shal l  
be f i ni shed by mechani cal l y cont r ol l ed gr i ndi ng i n conf or mance wi t h t he 
f ol l owi ng r equi r ement s:

a.   A f i ni shi ng devi at i on of  not  mor e t han pl us or  mi nus 1 mm 0. 01 i n of  
t he par ent  sect i on of  t he r ai l  head sur f ace wi l l  be al l owed.   The gage 
si de of  t he r ai l  head shal l  be f i ni shed t o pl us or  mi nus 1 mm 0. 01 i n 
of  t he par ent  sect i on.

b.   Wel ds pr oduced by wel di ng k i t s whi ch ar e speci al l y  desi gned t o pr oduce 
r ei nf or ced wel ds need not  be gr ound i n t he f i ni shi ng ar ea except  as 
necessar y t o r emove f i ns,  bur r s,  cr acks,  et c.

3. 10. 6   Wel d Qual i t y

Each compl et ed wel d shal l  have f ul l  penet r at i on and compl et e f usi on and be 
ent i r el y f r ee of  cr acks or  f i ssur es.   Wel ds shal l  meet  t he accept ance 
cr i t er i a gi ven i n AWS D1. 1/ D1. 1M.

3. 10. 7   Wel d Number i ng

Semi - per manent l y  mar k a sequent i al  wel d number  on t he r ai l  i mmedi at el y 
adj acent  t o t he wel d,  usi ng a qual i t y  l ead pai nt  mar ker  at  t he t i me t he 
wel d i s made.   Wel ds shal l  be number ed sequent i al l y  i n t he or der  i n whi ch 
t hey ar e made.   The Cont r act i ng Of f i cer  wi l l  pr ovi de t he i ni t i al  wel d 
number .   Def ect i ve wel ds whi ch ar e r epl aced shal l  be assi gned a new 
sequent i al  number  by addi ng a l et t er  t o t he def ect i ve wel d number  ( e. g. ,  
def ect i ve wel d 347 woul d be r epl aced by 347A) .

3. 11   TRACK REPAI R

3. 11. 1   Cut t i ng and Dr i l l i ng of  Rai l

Use onl y r ai l  saws and abr asi ve cut t i ng wheel s f or  t hi s oper at i on.   Ot her  
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met hods f or  cut t i ng r ai l  wi l l  not  be accept abl e.   Cut s shal l  be squar e and 
cl ean.   When gi ven t he opt i on of  cut t i ng exi st i ng r ai l  or  new r ai l  bei ng 
i nst al l ed,  t he exi st i ng r ai l  shal l  be cut .   When new hol es ar e necessar y,  
t hey shal l  be dr i l l ed.   Hol es shal l  not  be punched,  s l ot t ed,  or  bur ned wi t h 
a t or ch.   Hol es shal l  be of  t he s i ze and l ocat ed as shown on t he cont r act  
dr awi ngs.   Dr i l l ed bol t  hol es shal l  be peened or  gr ound t o r emove shar p 
edges.

3. 11. 2   Rai l  Joi nt s

I n ar eas whi ch do not  r equi r e out - of - f ace r ai l  r epl acement ,  t i ght en al l  
t r ack bol t s.   Def ect i ve t r ack bol t s,  nut s and l ock washer s ( " bol t  
assembl i es" ) ,  and t hose t hat  cannot  be t i ght ened shal l  be r epl aced.   Thi s 
wor k shal l  i ncl ude bot h spot  r epl acement  of  assembl i es at  l ocat i ons t o be 
det er mi ned by t he Cont r act i ng Of f i cer  ( " Spot  Bol t  Assembl y Repl acement " )  
and out - of - f ace r epl acement  of  al l  bol t  assembl i es wi t hi n a r ai l  j oi nt  
( " Joi nt  Repai r " ) .

3. 11. 2. 1   Used Bol t  Assembl i es

Used bol t  assembl i es r emoved f r om r ai l  j oi nt s shal l  become t he Cont r act or ' s 
pr oper t y and shal l  not  be r ei ncor por at ed i n t he wor k.   Exi st i ng bol t  
assembl i es desi gnat ed t o be r epl aced shal l  be r emoved by met hods whi ch 
shal l  not  damage j oi nt  bar s or  r ai l s .

3. 11. 2. 2   Joi nt  Repai r

**************************************************************************
NOTE:   Li st  l ocat i ons wher e out - of - f ace j oi nt  
r epai r s ar e r equi r ed on t he dr awi ngs.

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

Repl acement  of  def ect i ve j oi nt  bar s and cor r ect i on of  r ai l - end mi smat ch,  as 
desi gnat ed or  di r ect ed by t he Cont r act i ng Of f i cer ,  shal l  be def i ned as 
j oi nt  r epai r  wor k.   At  desi gnat ed j oi nt  r epai r  l ocat i ons,  bot h j oi nt  bar s 
shal l  be r emoved f r om t he r ai l s  and t he r ai l  ends i nspect ed f or  damage or  
defects.

3. 11. 2. 3   Cl eani ng of  Fi ni shi ng Ar ea

The f i ni shi ng ar ea shal l  be c l eaned of  mi l l  scal e,  r ust ,  and di r t  by wi r e 
br ushi ng,  compr essed ai r ,  sol vent s,  or  a combi nat i on of  t hese or  ot her  
methods.

3. 11. 2. 4   Rai l  Ends

The cl ean r ai l  ends shal l  be j oi nt l y  exami ned by t he Cont r act or  and t he 
Cont act i ng Of f i cer  f or  t he pr esence of  any r ai l  def ect s t hat  woul d make t he 
r ai l  unsui t abl e f or  f ur t her  use at  t he l ocat i on.   I f  a r ai l  i s  det er mi ned 
t o have an end def ect ,  ei t her  cr op or  r epl ace t he r ai l .

3. 11. 2. 5   Joi nt  Gap

Wher e pul l - apar t s have occur r ed,  whet her  cur r ent l y  gapped or  not ,  or  wher e 
t he r ai l  j oi nt  gap exceeds 19 mm 3/ 4 i nch,  t he j oi nt  gap shal l  be adj ust ed 
t o t he r ai l  j oi nt  gap speci f i ed i n TABLE VI .   Rai l  j oi nt  gap adj ust ment  
wor k shal l  be per f or med i n conj unct i on wi t h spot  r ai l  r epl acement  wor k and 
bol t  r enewal  wor k.
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3. 11. 3   Spiking

The pr oper  gage,  as i ndi cat ed i n t hi s sect i on,  shal l  be ver i f i ed 
i mmedi at el y pr i or  t o spi k i ng.

3. 11. 4   Spot  Ti e Repl acement

Repl ace def ect i ve t i es as mar ked i n t he f i el d and as di r ect ed by t he 
Cont r act i ng Of f i cer .

3. 11. 4. 1   Pai nt  Mar ki ngs and Ti e I nspect i on

Pai nt  mar ki ngs may exi st  on t he exi st i ng r ai l s  and cr osst i es.   Such 
mar ki ngs do not  necessar i l y  i ndi cat e wor k wi t hi n t he scope of  t he 
cont r act .   Par t i c i pat e i n a wal k- t hr ough t i e i nspect i on wi t h t he 
Cont r act i ng Of f i cer  pr i or  t o commencement  of  t i e r epl acement  wor k.   The 
scope of  t he t i e r epl acement  wor k wi l l  be det er mi ned at  t hat  t i me and 
r el evant  pai nt  mar ki ngs made or  t ouched up as r equi r ed.

3. 11. 4. 2   Addi t i onal  Ti e Wor k

I n ar eas wher e exi st i ng bal l ast  i nhi bi t s t i e i nspect i on,  addi t i onal  t i es 
may be r equi r ed beyond t hose mar ked.   The scope of  such addi t i onal  t i e wor k 
wi l l  be i dent i f i ed by t he Cont r act i ng Of f i cer  as adj acent  wor k pr ogr esses.

3. 11. 4. 3   Ol d Spi kes,  Rai l  Anchor s,  t ags and Ti e Pl at es

Ol d spi kes shal l  be pul l ed and scr apped.   Rai l  anchor s shal l  be r emoved,  
sor t ed,  and sal vaged.   Ti e pl at es shal l  be r emoved,  i nspect ed and 
cl assi f i ed as ei t her  r el ay or  scr ap.   Scr ap t i e pl at es shal l  be mar ked 
scr ap and shal l  not  be r ei nst al l ed i n t he t r ack.   Accept abl e r el ay t i e 
pl at es may be r eused at  t hat  l ocat i on or  at  ot her  l ocat i ons as r equi r ed.   
Ol d st at i oni ng t ags wi l l  be r emoved and r epl ace on t he new t i e.

3. 11. 4. 4   Humped Tr ack

Wher e t he t r ack wi l l  not  be sur f aced,  i n or der  t o pr event  per manent  
di st or t i on ( " Humpi ng" )  of  t he l i ne and sur f ace of  t he t r ack when per f or mi ng 
spot  t i e r epl acement ,  t he t i e cr i bs and ends shal l  be excavat ed,  t he ol d 
t i es r emoved,  and t he new t i es i nst al l ed wi t hout  j acki ng t he r ai l s .   Humped 
t r ack shal l  be r esur f aced at  t he Cont r act or ' s expense.

3. 11. 4. 5   Mi ni mal  Humpi ng

For  spot  or  out - of - f ace t i e r epl acement ,  wher e t he t r ack wi l l  be sur f aced 
and al i gned under  t hi s Cont r act ,  a mi ni mal  amount  of  humpi ng wi l l  be 
al l owed,  pr ovi ded t he sur f aci ng t ol er ances can be met .

3. 11. 4. 6   Foul ed or  Muddy Bal l ast

Foul ed or  muddy bal l ast ,  as i dent i f i ed by t he Cont r act i ng Of f i cer ,  shal l  be 
excavat ed and wast ed out s i de of  t he t r ack ar ea wher e i t  wi l l  not  i nt er f er e 
wi t h dr ai nage of  t he t r ack.

3. 11. 4. 7   I nser t i on of  New Ti es

New wood t i es shal l  be i nser t ed i n t r ack wi t h t he hear t wood down,  squar e t o 
t he l i ne of  t he r ai l s .   Engi neer ed pol ymer  composi t e t i es shal l  be i nser t ed 
wi t h t he f l at  ( t i e pl at e)  sur f ace up,  squar e t o t he l i ne of  t he r ai l s .
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a.   Ti es shal l  be i nser t ed so t hat  t he aver age t i e spaci ng i n any one r ai l  
l engt h does not  exceed 530 mm 21 i n and so t hat  t he maxi mum spaci ng 
bet ween any t wo t i es does not  exceed 610 mm 24 i n and t he maxi mum 
spaci ng i s not  l ess t han 460 mm 18 i n.

b.   Cr osst i e posi t i on at  j oi nt s shal l  r esul t  i n a " suspended j oi nt "  
ar r angement  unl ess ot her wi se di r ect ed by t he Cont r act i ng Of f i cer .

3. 11. 4. 8   Posi t i oni ng of  Ti e Pl at es

Ti e pl at es shal l  be posi t i oned on t he t i e so t hat  t he shoul der  has f ul l  
bear i ng agai nst  t he base of  t he r ai l .   The pl at e shal l  be cent er ed on t he 
t i e wi dt h,  except  t hat  t he pl at e shal l  be posi t i oned up t o 13 mm 1/ 2 i n 
of f - cent er  i f  necessar y t o avoi d spi k i ng i nt o an exi st i ng t i e spl i t .   
Ensur e t hat  al l  t i e pl at es i n a gi ven st r et ch of  t r ack ar e ei t her  cant ed or  
f l at .   Cant ed and f l at  t i e pl at es shal l  not  be mi xed wi t hi n a gi ven st r et ch 
of  t r ack.

3. 11. 4. 9   Re- spaci ng of  ex i st i ng t i es

Re- spaci ng of  t i es i s r equi r ed t o st r ai ght en s l ewed t i es or  t o cor r ect  
uneven t i e spaci ng.   Cr i b and shoul der  bal l ast  shal l  be r emoved as r equi r ed 
t o f aci l i t at e s l i di ng cr osst i es t o t hei r  f i nal  posi t i on or  t o i nser t  new 
t i es.   Spi ke maul s or  s l edges shal l  not  be used t o s l i de t i es.   Rai l  
anchor s and bal l ast  shal l  be i nst al l ed i mmedi at el y af t er  t i es ar e r e- spaced.

3. 11. 4. 10   Tr ack Gage

Tr ack gage shal l  be set  at  t he t i me of  spi k i ng.

3. 11. 4. 10. 1   Tangent  Tr ack

For  t r ack r ehabi l i t at i on or  spot  r ai l  r epl acement  on t angent ,  t he t r ack 
shal l  be r egaged i f  t he exi st i ng gage i s l ess t han 1420 mm 56 i n or  i s  
equal  t o or  gr eat er  t han 1460 mm 57- 1/ 2 i n.   These sect i ons of  t r ack shal l  
be r egaged t o conf or m wi t h t he gage of  t he adj acent  t r ack,  but  t he gage 
af t er  r egagi ng shal l  be bet ween 1430 and 1450 mm 56- 1/ 4 and 57 i n.

3. 11. 4. 10. 2   Cur ved Tr ack

Cur ved t r ack shal l  be gaged as shown i n TABLE V.

3. 11. 5   Joi nt  Respi k i ng

Many j oi nt s i n t r ack wi l l  be f ound wi t h nonst andar d spi k i ng pat t er ns and 
ot her  def i c i enci es.   These i ncl ude j oi nt s wi t h no t i e pl at es,  pl at es whi ch 
ar e posi t i oned so t hat  i t  i s  not  possi bl e t o spi ke t hr ough t he pl at e on 
bot h s i des of  t he j oi nt ,  spi kes dr i ven agai nst  t he ends of  ski r t ed j oi nt  
bar s,  and si mi l ar  def i c i enci es.   Respi ke such j oi nt s i n accor dance wi t h t he 
following.

3. 11. 5. 1   Subst i t ut i on of  Ti e Pl at es

When t i e pl at es ar e avai l abl e whi ch wi l l  per mi t  spi k i ng t hr ough t he t i e 
pl at e at  t he edge of  t he j oi nt  bar  ski r t s on bot h s i des of  t he r ai l ,  t hey 
shal l  be subst i t ut ed f or  exi st i ng pl at es.
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3. 11. 5. 2   Respi ked Joi nt s

Al l  j oi nt s whi ch ar e r espi ked shal l  have exi st i ng spi ke hol es pl ugged.

3. 11. 6   Regaging

Wher e t he exi st i ng t r ack gage i s l ess t han 1420 mm 56 i n or  i s  equal  t o or  
gr at er  t han 1460 mm 57- 1/ 2 i n,  or  as desi gnat ed by t he Cont r act i ng Of f i cer ,  
t he t r ack shal l  be r egaged.   These sect i ons of  t r ack shal l  be r egaged t o 
conf or m wi t h t he gage of  t he adj acent  t r ack;  t he t r ack gage af t er  r egagi ng 
shal l  be bet ween 1430 and 1450 mm 56- 1/ 4 and 57 i n.

3. 12   SAMPLI NG AND TESTI NG

Sampl i ng and t est i ng i s t he r esponsi bi l i t y  of  t he Cont r act or .   Submi t  one 
cer t i f i ed copy of  Test  Repor t s f or  each t est  per f or med on t he bal l ast  [ and 
subbal l ast ]  wi t hi n 2 wor ki ng days of  t he t est  compl et i on.   Sampl i ng and 
t est i ng shal l  be per f or med by an appr oved commer ci al  t est i ng l abor at or y,  or  
by t he Cont r act or ,  subj ect  t o appr oval .   I f  t he Cont r act or  el ect s t o 
est abl i sh t est i ng f aci l i t i es,  appr oval  of  such f ac i l i t i es shal l  be based on 
compl i ance wi t h ASTM D3740.   Wor k r equi r i ng t est i ng wi l l  not  be per mi t t ed 
unt i l  t he Cont r act or ' s f aci l i t i es have been i nspect ed and appr oved.   The 
f i r st  i nspect i on of  t he f aci l i t i es wi l l  be at  t he expense of  t he Gover nment  
and any subsequent  i nspect i ons r equi r ed because of  f ai l ur e of  t he f i r st  
i nspect i on shal l  be at  t he expense of  t he Cont r act or .   Such cost s wi l l  be 
deduct ed f r om t he t ot al  amount  due t he Cont r act or .

3. 12. 1   Bal l ast  [ and Subbal l ast ]  Sampl es

Per i odi c sampl i ng and t est i ng of  bal l ast  [ and subbal l ast ]  mat er i al  shal l  be 
per f or med t o ensur e cont i nued compl i ance wi t h t hi s  speci f i cat i on.   Dur i ng 
const r uct i on,  one r epr esent at i ve sampl e of  t he bal l ast  [ and subbal l ast ]  
mat er i al  shal l  be t aken f r om each 1818 met r i c t ons 2, 000 t ons of  bal l ast  
[ and subbal l ast ]  del i ver ed t o det er mi ne t he mat er i al  gr adat i on.   For  each 
9090 met r i c t ons 10, 000 t ons or  a f r act i on t her eof  of  bal l ast  del i ver ed,  an 
addi t i onal  amount  of  mat er i al  shal l  be obt ai ned i n or der  t o per f or m t he 
qual i t y  and soundness t est s speci f i ed.   Sampl es f or  mat er i al  gr adat i on,  
qual i t y ,  and soundness t est s shal l  be t aken i n conf or mance wi t h 
ASTM D75/ D75M.   Test  sampl es shal l  be r educed f r om f i el d sampl es i n 
conf or mance wi t h ASTM C702/ C702M.   Sampl e s i zes shal l  be suf f i c i ent  t o 
pr ovi de t he mi ni mum sampl e s i zes r equi r ed by t he desi gnat ed t est  
pr ocedur es.   I f  any i ndi v i dual  sampl e f ai l s  t o meet  t he gr adat i on 
r equi r ement ,  pl acement  shal l  be hal t ed and i mmedi at e cor r ect i ve act i on 
shal l  be t aken t o r est or e t he speci f i ed gr adat i on.   I f  any i ndi v i dual  
sampl e f ai l s  t o meet  t he speci f i ed qual i t y  and soundness r equi r ement s,  
pl acement  shal l  be hal t ed and i mmedi at e cor r ect i ve act i on shal l  be t aken t o 
r est or e t he speci f i ed qual i t y .

3. 12. 2   Bal l ast  [ and Subbal l ast ]  Test s

3. 12. 2. 1   Si eve Anal yses

Si eve anal yses shal l  be made i n conf or mance wi t h ASTM C117 and 
ASTM C136/ C136M.   Si eves shal l  conf or m t o ASTM E11.

3. 12. 2. 2   Bul k Speci f i c  Gr avi t y and Absor pt i on

Bul k speci f i c  gr avi t y and absor pt i on t est s shal l  be made i n conf or mance 
with ASTM C127.
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3. 12. 2. 3   Per cent age of  Cl ay Lumps and Fr i abl e Par t i c l es

The per cent age of  c l ay l umps and f r i abl e par t i c l es shal l  be det er mi ned i n 
conf or mance wi t h ASTM C142/ C142M.

3. 12. 2. 4   Degr adat i on Resi st ance

Resi st ance t o degr adat i on of  mat er i al s shal l  be det er mi ned i n conf or mance 
with ASTM C131/ C131M and ASTM C535.   Mat er i al s wi t h gr adat i ons havi ng 100 
per cent  passi ng t he 25 mm 1 i n s i eve,  shal l  be t est ed i n conf or mance wi t h 
ASTM C131/ C131M.   Mat er i al s havi ng gr adat i ons wi t h par t i c l es l ar ger  t han 25 
mm 1 i n shal l  be t est ed i n conf or mance wi t h ASTM C535.

3. 12. 2. 5   Soundness Test

Soundness t est s shal l  be made i n conf or mance wi t h ASTM C88.

3. 12. 2. 6   Per cent age of  Fl at  or  El ongat ed Par t i c l es

The per cent age of  f l at  or  el ongat ed par t i c l es shal l  be det er mi ned i n 
conf or mance wi t h ASTM D4791.

3. 12. 3   Ti e I nspect i on

The Cont r act or  i s  r esponsi bl e f or  t he qual i t y  of  t he t r eat ed t i es.   Each 
t i e shal l  be per manent l y mar ked or  br anded by t he pr oducer  i n accor dance 
with AWPA M6.   Each t r eat ed wood t i e shal l  be i nspect ed,  i n accor dance wi t h 
AWPA M2,  f or  conf or mance wi t h t he speci f i ed AWPA st andar ds.   The 100 
per cent  i nspect i on shal l  be per f or med by an i ndependent  i nspect i on agency 
appr oved by t he Cont r act i ng Of f i cer .   I nspect i on shal l  be made at  t he wood 
t r eat ment  s i t e.   The agency' s r epor t  of  i nspect i on shal l  accompany del i ver y 
of  t he t i es.   Cor e and check pr eser vat i ve t r eat ment  once per  1000 t i es 
del i ver ed t o t he const r uct i on s i t e.

3. 12. 4   Exami nat i on of  Geot ext i l e

**************************************************************************
NOTE:   The amount  of  geot ext i l e bei ng i nst al l ed and 
t he cr i t i cal ness of  t he i nst al l at i on det er mi ne t he 
s i ze and scope of  t he geot ext i l e t est i ng and qual i t y  
cont r ol / qual i t y  assur ance pr ogr am.   Smal l  j obs wi t h 
mi nor  i mpor t ance may not  war r ant  ext ensi ve 
pr econst r uct i on t est i ng of  t he geot ext i l e,  and t he 
manuf act ur er ' s Cer t i f i cat e of  Compl i ance may be 
adequat e f or  assur i ng t hat  t he physi cal  pr oper t i es 
ar e met .   However ,  f or  l ar ge pr oj ect s and cr i t i cal  
i nst al l at i ons,  r egar dl ess of  s i ze,  a compl et e 
r egi men of  pr econst r uct i on and qual i t y  cont r ol  
t est i ng shoul d be speci f i ed.

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

[ Sampl e t he geot ext i l e upon del i ver y t o t he pr oj ect  s i t e.   Sampl i ng 
pr ocedur es used shal l  be t hose det ai l ed i n ASTM D4759and ASTM D4354 wi t h 
t he number  of  sampl e uni t s sel ect ed f r om TABLE I I  of  ASTM D4354.   An 
i ndependent  t est i ng l abor at or y shal l  per f or m t he i ndex pr oper t y t est s 
speci f i ed i n TABLE I I  on each of  t he sampl e uni t s and det er mi ne conf or mance 
wi t h t he mi ni mum r equi r ement s of  TABLE I I .   Conf or mance shal l  be det er mi ned 
i n accor dance wi t h ASTM D4759. ]  [ Geot ext i l e seams expect ed t o per f or m a 
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r ei nf or cement  f unct i on shal l  be t est ed i n accor dance wi t h ASTM D4595. ]   The 
Cont r act i ng Of f i cer  may exami ne any geot ext i l es f or  def ect s,  damage,  or  
nonconf or mance pr i or  t o i nst al l at i on.   Any geot ext i l e not  meet i ng t he 
mi ni mum pr oper t y r equi r ement s of  par agr aph GEOTEXTI LE,  or  geot ext i l e t hat  
i s  det er mi ned t o be damaged or  def ect i ve shal l  be r emoved f r om t he s i t e and 
shal l  be r epl aced wi t h addi t i onal  geot ext i l e meet i ng t he r equi r ement s of  
t hi s speci f i cat i on at  no addi t i onal  cost  t o t he Gover nment .

3. 13   I NSPECTI ON AND FI ELD TESTI NG

Per f or m qual i t y  cont r ol  i nspect i on and f i el d t est i ng.

3. 13. 1   Track

I nspect i on shal l  be per f or med t o ensur e t hat  al l  t he r equi r ement s of  t hese 
speci f i cat i ons ar e met .   Bol t ed j oi nt s shal l  be i nspect ed f or  l oose bol t s 
and f or  smoot h t r ansi t i ons bet ween r ai l s  of  di f f er ent  sect i ons.   Rai l ,  t i e 
pl at es,  and t i es shal l  be checked t o ensur e t hat  t he r ai l  i s  pr oper l y 
seat ed and has f ul l  bear i ng on t he t i e pl at e and t i e.   Upon compl et i on of  
const r uct i on,  measur ement s of  t r ack gage,  cr oss l evel ,  and al i gnment  shal l  
be t aken and r ecor ded at  l east  once ever y [ 30]  [ 60]  [ _____]  m [ 100]  [ 200]  
[ _____]  f eet  of  t r ack cent er l i ne l engt h.   A copy of  t hese measur ement s 
shal l  be pr ovi ded t o t he Cont r act i ng Of f i cer .

3. 13. 2   Wel ded Joi nt s -  Vi sual  I nspect i on

Qual i t y cont r ol  i nspect i on and f i el d t est i ng shal l  be per f or med by a 
t echni c i an cer t i f i ed t o meet  ANSI / ASNT CP- 189 l evel  I I  or  I I I  
qual i f i cat i ons wi t h a mi ni mum of  one year  exper i ence i n t est i ng r ai l  f or  
def ect s.   Each wel ded j oi nt  shal l  be i nspect ed i n t he pr esence of  t he 
Cont r act i ng Of f i cer  af t er  r emoval  of  t he mol d and gr i ndi ng of  excess 
met al .   Pay par t i cul ar  at t ent i on t o sur f ace cr acki ng,  s l ag i ncl usi on,  gas 
pocket s,  and l ack of  f usi on.   Cor r ect  or  r epl ace,  at  no ext r a cost  t o t he 
Gover nment ,  any wel d f ound def ect i ve.   The met hod of  cor r ect i on shal l  be as 
appr oved by t he Cont r act i ng Of f i cer .

3. 13. 3   El ect r i c  Ar c Wel di ng I nspect i on

El ect r i c  ar c wel ds shal l  be i nspect ed t o det er mi ne t hat  t he i t em wel ded 
conf or ms t o t he desi r ed cont our  and cont ai ns no v i s i bl e cr acks or  voi ds.

3. 13. 4   Ther mi t e Wel d Joi nt s Test i ng

Each t her mi t e wel d j oi nt  shal l  be [ ul t r asoni cal l y t est ed]  [ dye t est ed]  
f ol l owi ng t he v i sual  i nspect i on.   The met hod of  i nspect i on and accept ance 
shal l  be i n accor dance wi t h AWS D1. 1/ D1. 1M.   Cor r ect  or  r epl ace def ect i ve 
wel ds,  at  no addi t i onal  cost  t o t he Gover nment .   The met hod of  cor r ect i on 
shal l  be as appr oved by t he Cont r act i ng Of f i cer .   Ul t r asoni c t est i ng 
[ shal l ]  [ wi l l ]  be per f or med by t he [ Cont r act or ]  [ Gover nment ]  af t er  t he r ai l  
has been i nst al l ed i n t r ack.   The t est i ng wi l l  det er mi ne whet her  or  not  
each wel d meet s t he cr i t er i a of  par agr aphs Gap and Al i gnment ,  Wel d 
Fi ni shi ng and Tol er ances,  and Wel d Qual i t y.   Wel ds made i n t he t r ack whi ch 
t he Cont r act i ng Of f i cer  det er mi nes t o be unaccept abl e shal l  be cut  out  of  
t he r ai l  and r epl aced by a sect i on of  new r ai l  and t wo new wel ds.   Saw cut s 
shal l  be made at  l east  150 mm 6 i n f r om t he cent er l i ne of  t he f aul t y wel d.   
Repl acement  wel ds and r epl acement  r ai l s  shal l  be at  t he sol e expense of  t he 
Cont r act or .   Repl acement  wel ds shal l  be r enumber ed as i ndi cat ed.   
Repl acement  wel ds made i n t r ack [ shal l ]  [ wi l l ]  be ul t r asoni cal l y t est ed.
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3. 13. 5   El ect r i c  Ar c Wel d Test i ng

The wel ds shal l  be v i sual l y i nspect ed and t he cont our s checked af t er  
compl et i on and l at er  t est ed by t he ul t r asoni c met hod.   The [ Gover nment  
wi l l ]  [ Cont r act or  shal l ]  have t he wel ds t est ed by t he ul t r asoni c met hod.   
The t est i ng wi l l  det er mi ne whet her  or  not  each wel d meet s t he qual i t y  
cr i t er i a.   Def ect i ve wel ds wi l l  be r emoved and t he i t em r ewel ded at  t he 
Cont r act or s expense.

3. 13. 6   I nspect i on of  Geot ext i l e

At  t he di r ect i on of  t he Cont r act i ng Of f i cer ,  r emove t he cover  mat er i al  f r om 
t he geot ext i l e at  3 l ocat i ons per  km mi l e so t hat  t he geot ext i l e may be 
i nspect ed f or  damage.   At  each l ocat i on,  t he cover  mat er i al  shal l  be 
r emoved t o expose a 1. 2 by 1. 2 m 4 by 4 f eet  sect i on of  t he geot ext i l e.   I f  
punct ur es,  t ear s,  i mpr oper  i nst al l at i on,  ot her  i mpai r ment  or  damage ar e 
f ound wi t hi n t hi s sect i on,  addi t i onal  sect i ons shal l  be excavat ed t o 
det er mi ne t he ext ent  of  t he damage.   Damaged geot ext i l e shal l  be r epai r ed 
or  r epl aced and r ecover ed wi t h bal l ast / subbal l ast  at  t he Cont r act or ' s 
expense.

3. 13. 7   Test i ng Rel ay Rai l

3. 13. 7. 1   Test i ng f or  Wear

Each r el ay r ai l  shal l  be checked f or  wear  by t he Cont r act or ' s qual i t y  
cont r ol  r epr esent at i ve i n t he pr esence of  t he Cont r act i ng Of f i cer  af t er  t he 
mat er i al  i s  del i ver ed t o t he const r uct i on s i t e.   Moni t or  t he i nst al l at i on 
of  t r ack f or  def ect s i n r ai l  and j oi nt  bar s bei ng i nst al l ed.   Rai l  and 
j oi nt  bar s t hat  ar e f ound t o be def ect i ve shal l  not  be i nst al l ed i n t r ack.

3. 13. 7. 2   Test i ng f or  Def ect s

Upon compl et i on of  t he t r ack const r uct i on,  have t he r ai l  t est ed by 
ul t r asoni c met hods.   Ul t r asoni c t est i ng shal l  be done by a Cont r act or  
nor mal l y engaged i n t hi s t ype of  t est i ng wi t h a mi ni mum of  5 year s of  
exper i ence.   Submi t  r esul t s of  t he ul t r asoni c r ai l  t est i ng.   Resul t s shal l  
l i s t  def ect s and r ai l  s t at i oni ng.   Schedul e a r ai l  t est i ng machi ne and 
not i f y t he Cont r act i ng Of f i cer  of  t he t ype of  machi ne and schedul e.   
Cont r act or  f ur ni shed r ai l s  whi ch ar e f ound t o have any det ect abl e def ect  at  
t hat  t i me shal l  be r emoved and r epl aced at  no addi t i onal  cost  t o t he 
Gover nment .   Cont r act or  f ur ni shed j oi nt  bar s and compr omi se j oi nt  bar s t hat  
ar e f ound t o be cr acked or  br oken shal l  be r emoved and r epl aced at  no 
addi t i onal  cost  t o t he Gover nment .   Submi t  Dat a package 1 i n accor dance 
wi t h Sect i on 01 78 23 OPERATI ON AND MAI NTENANCE DATA.
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TABLE VI I
RECORD OF I TEMS REPAI RED OR REBUI LT BY THE

ELECTRI C ARC WELDI NG METHOD AND GRI NDI NG

[ ent er  dat e] [ ent er  I nst al l at i on name] Turnout 
Number:

[ ent er  t i me 
(24hr)]

Ai r  Temp ( C* )  and Weat her  
Conditions:

I TEM REBUI LT DESCRIPTION WEIGHT LENGTH LH RH REINFORCED

Swi t ch Poi nt

Frog

Railroad 
Crossing

Guar d Rai l s

Swi t ch Poi nt  
Protector

Rai l  ( Ends)

Rail-Engine 
Burns

[_____]

* NOTE:   Temper at ur e t o t he near est  1/ 2 degr ee.
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-------------------------------------------------------------------

  I NSTALLATI ON_____________________________  WELD NUMBER ___________

  FI NAL I NSTALLED
    LOCATI ON ________________________  TRACK _______________________
    STATI ON  ________________________  RAI L  Lef t    Ri ght    ( Ci r c l e)

                                           AM
  DATE ______________  TI ME ______________ PM ( Ci r c l e)

  AI R TEMPERATURE  ________ F* .   WEATHER ___________________________
  RAI L TEMPERATURE ________ F* .           ___________________________

  WELD KI T MANUFACTURER ____________________________________________
  RAI L GAP
    NEAREST 1. 6 MM 1/ 16 I N  ________________
    RAI L CUT REQUI RED?                              YES  NO ( Ci r c l e)
  BACK RAI L
    MANUFACTURER _______________________ USED RAI L? YES  NO ( Ci r c l e)
    YEAR/ MONTH ROLLED _________________  HEAT NUMBER _______________
                                                     _______________

  AHEAD RAI L
    MANUFACTURER _______________________ USED RAI L? YES  NO ( Ci r c l e)
    YEAR/ MONTH ROLLED _________________  HEAT NUMBER _______________
                                                     _______________

  REMARKS___________________________________________________________
         ___________________________________________________________
         ___________________________________________________________

  ULTRASONI C TEST DATE & RESULTS ___________________________________

  KI T MFG.  REPRESENTATI VE
  PRESENT _________ WELDI NG FOREMAN ________________________________
          ( I ni t i al )                            ( Si gned)

  CONTRACTI NG OFFI CER' S
  REPRESENTATI VE
  PRESENT     ___________  RECORDER ________________________________
               ( I ni t i al )                     ( Si gned)

              ___________  RECORDER ________________________________
               ( I ni t i al )                     ( Si gned)

--------------------------------------------------------------------
  FOR GOVERNMENT USE ONLY

  ULTRASONI C TEST DATE AND RESULTS _________________________________
--------------------------------------------------------------------
  * NOTE:   Det er mi nat i on wi l l  be made t o t he near est  1/ 2 degr ee.

       - -  End of  Sect i on - -
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