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SECTI ON 41 22 13. 33

PORTAL CRANE TRACK I NSTALLATI ON
05/10

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  pr ocur ement ,  i nst al l at i on and 
t est i ng of  por t al  cr ane t r ackage.

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) .

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

**************************************************************************
NOTE:   Use t hi s speci f i cat i on i n conj unct i on wi t h 
t he f ol l owi ng NAVFAC St andar d Dr awi ngs t hat  f or m 
par t  of  MI L- DTL- 82020 and MI L- DTL- 29229 and 
f ol l owi ng Def i ni t i ve Dr awi ngs and  UFC 4- 860- 02N,  
" Desi gn:  Tr ackage . "   These ar e avai l abl e i n 
i nch- pound uni t s  onl y.

NAVFAC NO. / TI TLE

1404353 " Def i ni t i ve Dr awi ng -  Fabr i cat ed Por t al  
Cr ane Tr ack Swi t ch Thr ow Li nkage"

1404354 " Def i ni t i ve Dr awi ng -  Por t al  Cr ane Tr ack 
Swi t ch Power  Mechani sm"

1404355 " Def i ni t i ve Dr awi ng -  Por t al  Cr ane Tr ack 
Tur nt abl e Fr og Power  Mechani sm"
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Cr ane t r ack mat er i al ,  especi al l y  f i t t i ngs,  
f r equent l y r equi r e l ong l ead t i me t o become 
avai l abl e t o t he Cont r act or .   Ensur e t hat  t he l ead 
t i me r equi r ed f or  mat er i al  speci f i ed i n t hi s gui de 
speci f i cat i on i s  consi der ed when pr oj ect  
const r uct i on t i me i s est abl i shed.

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

**************************************************************************
NOTE:  TO DOWNLOAD UFGS GRAPHI CS

Go t o http://www.wbdg.org/FFC/NAVGRAPH/graphtoc.pdf
**************************************************************************

**************************************************************************
NOTE:   Show t he f ol l owi ng i nf or mat i on  on t he 
pr oj ect  dr awi ngs:

1.   Exi st i ng mat er i al  t o be r eused,  i f  r equi r ed

2.   Cr ane r ai l  syst em t ype

3.   Cr ane wheel  t ype

4.   Rai l  cur vat ur e geomet r y

5.   Swi t ch t hr ow mechani sm

6.   Ut i l i t y  l i ne connect i ons f or  power  oper at ed 
swi t ch t hr ow mechani sm

7.   Dr ai nage f or  t r ack f i t t i ngs and swi t ch t hr ow 
mechani sm housi ngs

8.   Rai l  al i gnment  and gage

9.   Rai l  j oi nt  connect i on t ypes

10.   Wel di ng met hod at  each wel ded j oi nt

11.   Sket ch No.  41 22 13. 33- 1 and Sket ch No.  41 22 
13.33-2

Schedul i ng r est r ai nt s whi ch i mpact  on t he 
Cont r act or ' s t i me or  cost  t o per f or m t he wor k,  
st at i on oper at i ons af f ect ed by t he Cont r act or ' s 
wor k,  and st at i on oper at i ons whi ch may af f ect  t he 
per f or mance of  t he Cont r act or ' s wor k shoul d be 
addr essed i n Sect i on 01 30 00 ADMI NI STRATI VE 
REQUI REMENTS.   The f ol l owi ng i s a sampl e par agr aph 
whi ch may be used i n Sect i on 01 30 00 ADMI NI STRATI VE 
REQUI REMENTS,  par agr aph " Speci al  Schedul i ng 
Requirements."

I NTERFACE WI TH TRACK OPERATI ONS:   Schedul e wor k t o 
mi ni mi ze i nt er f er ence t o cr ane,  ( t r ai n, )  and 
vehi cul ar  t r af f i c  oper at i ons.   Cr ane and/ or  t r ai n 
oper at i ons wi l l  be schedul ed t o mi ni mi ze 
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i nt er r upt i ons t o Cont r act or ' s wor k.   However ,  
cr i t i cal  mat er i al s must  be t r anspor t ed as necessar y.  
When i t  i s  r equi r ed t o t r anspor t  cr i t i cal  mat er i al  
over  t r ackage wher e Cont r act or  i s  wor ki ng,  or  t o 
ut i l i ze por t al  cr anes i n wor k ar eas,  Gover nment  wi l l  
not i f y  Cont r act or  at  l east  5 cal endar  days,  or  as 
r equi r ed,  i n advance so t hat  he may schedul e hi s 
wor k accor di ngl y.   I f  necessar y,  wor k schedul i ng f or  
t he ent i r e pr oj ect  wi l l  be di scussed dur i ng t he 
pr e- const r uct i on conf er ence and pr esent  a pr oposed 
wor k schedul e not  l at er  t han 5 cal endar  days ( or  as 
r equi r ed)  af t er  t he pr e- const r uct i on conf er ence.

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

PART 1   GENERAL

1. 1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.  The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.
 
Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out s i de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y  
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.
 
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 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

AREMA Tr ack Pl ans ( 2008)  Por t f ol i o of  Tr ackwor k Pl ans

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

ASME I NTERNATI ONAL ( ASME)

ASME B18. 2. 1 ( 2012;  Er r at a 2013)  Squar e and Hex Bol t s 
and Scr ews ( I nch Ser i es)
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ASME B18. 2. 2 ( 2015)  Nut s f or  Gener al  Appl i cat i ons:  
Machi ne Scr ew Nut s,  Hex,  Squar e,  Hex 
Fl ange,  and Coupl i ng Nut s ( I nch Ser i es)

ASTM I NTERNATI ONAL ( ASTM)

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

ASTM A128/ A128M ( 1993;  R 2017)  St andar d Speci f i cat i on f or   
St eel  Cast i ngs,  Aust eni t i c  Manganese

ASTM A183 ( 2014)  St andar d Speci f i cat i on f or  Car bon 
St eel  Tr ack Bol t s and Nut s

ASTM A283/ A283M ( 2013)  St andar d Speci f i cat i on f or  Low and 
I nt er medi at e Tensi l e St r engt h Car bon St eel  
Plates

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

ASTM A49 ( 2012)  St andar d Speci f i cat i on f or  Heat  
Tr eat ed Car bon St eel  Joi nt  Bar s,  
Mi cr oal l oyed Joi nt  Bar s and For ged Car bon 
St eel  Compr omi se Joi nt  Bar s

ASTM A53/ A53M ( 2012)  St andar d Speci f i cat i on f or  Pi pe,  
St eel ,  Bl ack and Hot - Di pped,  Zi nc- Coat ed,  
Wel ded and Seaml ess

ASTM C109/ C109M ( 2016a)  St andar d Test  Met hod f or  
Compr essi ve St r engt h of  Hydr aul i c  Cement  
Mor t ar s ( Usi ng 2- i n.  or  ( 50- mm)  Cube 
Specimens)

ASTM C144 ( 2017)  St andar d Speci f i cat i on f or  
Aggr egat e f or  Masonr y Mor t ar

ASTM C157/ C157M ( 2017)  St andar d Test  Met hod f or  Lengt h 
Change of  Har dened Hydr aul i c- Cement  Mor t ar  
and Concr et e

ASTM D1763 ( 2000;  R 2013)  Epoxy Resi ns

U. S.  DEPARTMENT OF DEFENSE ( DOD)

MIL-DTL-29229 ( Rev B,  Not i ce 1)  Swi t ches and Fr ogs,  
Tr ack,  Fabr i cat ed,  f or  Por t al  Cr anes
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MIL-DTL-82020 ( 1997;  Rev C;  Not i ce 1;  CANC Not i ce 2)  
Swi t ches and Fr ogs,  Tr ack,  Cast  Manganese 
St eel ,  f or  Por t al  Cr anes

MIL-STD-1699 ( 1992;  Rev B)  Nondest r uct i ve Eval uat i on of  
But t  Wel ds i n Cr ane and Rai l r oad Rai l s

1. 2   SUBMITTALS

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

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

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

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

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

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y  Cont r ol  
appr oval . ] [ f or  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:
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SD- 02 Shop Dr awi ngs

[ Cr ane t r ack f i t t i ngs;  G[ ,  [ _____] ] ]

[ Swi t ch t hr ow mechani sms and housi ngs;  G[ ,  [ _____] ] ]

[ Dr ai nage l i nes connect i ons;  G[ ,  [ _____] ] ]

[ Wel dabl e,  adj ust abl e r ai l  c l i ps;  G[ ,  [ _____] ] ]

[ I mpact  pads;  G[ ,  [ _____] ] ]

SD- 03 Pr oduct  Dat a

Rai l  mat er i al s;  G[ ,  [ _____] ]

j oi nt  bar s and met hods of  i nst al l at i on;  G[ ,  [ _____] ]

Rai l  c l i ps;  G[ ,  [ _____] ]

Anchor  bol t s;  G[ ,  [ _____] ]

Gr out ;  G[ ,  [ _____] ]

Dr ai nage l i nes;  mat er i al s,  pi pe,  and f i t t i ngs;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Test  f or  gr out ;  G[ ,  [ _____] ]

Vi sual  i nspect i on;  G[ ,  [ _____] ]

Ul t r asoni c i nspect i on of  wel ded r ai l  j oi nt s;  G[ ,  [ _____] ]

Load t est ;  G;  G[ ,  [ _____] ]

Thr ow mechani sm oper at i onal  t est ;  G[ ,  [ _____] ]

Ret est i ng;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

St andar d r ai l way f i t t i ngs;  G[ ,  [ _____] ]

Base pl at es;  G[ ,  [ _____] ]

Gr out ;  G[ ,  [ _____] ]

Aggr egat e mat er i al s;  G[ ,  [ _____] ]

Wel di ng met hod;  G[ ,  [ _____] ]

Wel der  qual i f i cat i on;  G[ ,  [ _____] ]

1. 3   QUALI TY ASSURANCE

1. 3. 1   Wel der ,  Wel di ng Met hod,  and Wel der  Qual i f i cat i on

a.   Manual  Shi el ded- Ar c Wel di ng Met hod:   AWS D1. 1/ D1. 1M,  submi t  
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cer t i f i cat i on f or  each wel der  st at i ng t he t ype of  wel di ng and posi t i ons 
qual i f i ed f or ,  t he code and pr ocedur e qual i f i ed under ,  dat e qual i f i ed,  
and t he f i r m and i ndi v i dual  cer t i f y i ng t he qual i f i cat i on t est s.

b.   Ther mi t e Wel di ng Met hod:   Wel der  qual i f i cat i on r equi r ement s f or  
t her mi t e wel di ng met hod ar e def i ned i n Sect i on 34 11 19. 00 20 WELDI NG 
CRANE AND RAI LROAD RAI L -  THERMI TE METHOD.

1. 3. 2   Cer t i f i cat i ons Requi r ed

Submi t  cer t i f i cat i ons f or  st andar d r ai l way f i t t i ngs as out l i ned i n AREA 
Manual  and f or  base pl at es,  gr out ,  and aggr egat e mat er i al s used i n cr ane 
t r ack suppor t  i n accor dance wi t h r equi r ement s speci f i ed her ei n.

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

Del i ver  assembl ed i t ems,  and ot her  mat er i al s t o t he j ob s i t e i n an 
undamaged condi t i on.   Handl e and st or e mat er i al s t o pr ot ect  agai nst  damage 
bef or e and af t er  del i ver y.   [ Pr event  di st or t i on of  doubl e- t ongue swi t ches 
i n t r ansi t  and st or age. ]

1. 5   EXI STI NG CONDI TI ONS

**************************************************************************
NOTE:   An addi t i onal  descr i pt i on of  exi st i ng 
condi t i ons may be i ncl uded i n t hi s par agr aph.   I f  
t her e i s doubt  as t o f oundat i on l ocat i on,  pr ovi de 
f or  conf i r mat i on by t he Cont r act or .   A descr i pt i on 
of  any speci al  condi t i ons,  such as any r equi r ed 
sal vage or  r euse of  exi st i ng cr ane t r ack component s 
or  f i t t i ngs,  may be i ncl uded i n t hi s par agr aph.

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

**************************************************************************
NOTE:   When exi st i ng cr ane r ai l  t r ackage i s t o be 
r emoved,  use Sect i on 34 11 00 RAI LROAD TRACK AND 
ACCESSORI ES,  subpar t s 1. 2 38 t hr ough 1. 2. 46 as 
appl i cabl e,  or  t he EFD r egi onal  gui de speci f i cat i on 
f or  r emoval  wor k.   Pr ovi de speci f i c  r equi r ement s f or  
r emoval  of  cr ane r ai l  t r ackage mat er i al .   When 
exi st i ng mat er i al s ar e t o be r eused,  l i s t  mat er i al s 
her e and i ndi cat e quant i t i es on pr oj ect  dr awi ngs.   
The desi gner  must  det er mi ne t he appr opr i at eness of  
r eusi ng exi st i ng mat er i al s.   When i t  i s  det er mi ned 
t hat  exi st i ng mat er i al s t o be r eused r equi r e 
r econdi t i oni ng,  i dent i f y t he mat er i al s and i ncl ude 
r econdi t i oni ng r equi r ement s at  t he end of  Par t  2.

Thi s " NOTE"  appl i es t o Par t s 2 and 3.
**************************************************************************

Conf i r m exi st i ng r ai l ,  r ai l  f i t t i ngs,  f oundat i ons,  and ut i l i t y  l ocat i ons by 
means of  a f i el d sur vey.   Do not  pr epar e dr awi ngs bef or e t he compl et i on of  
f i el d sur vey and measur ement s.

Submi t  det ai l s  f or  [ cast i ng]  [ and]  [ f abr i cat i on]  of  f i t t i ngs.   I ncl ude 
compl et e di mensi oni ng,  al i gnment  dat a,  shop i nst r uct i ons,  and a mat er i al  
l i s t  i ndi cat i ng descr i pt i on and quant i t y of  component s and f ast ener s f or  
each f i t t i ng.   Submi t  dr awi ngs f or  each i ndi v i dual  f i t t i ng whi ch i s  
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adequat e t o det er mi ne t he conf or mance of  f i t t i ngs wi t h pr oj ect  dr awi ngs and 
as pr ovi ded f or  her ei n.   Show det ai l s  of  dr ai nage connect i ons f r om f i t t i ngs 
and housi ngs t o dr ai n pi pes.

Do not  manuf act ur e mat er i al s unt i l  dr awi ngs have been appr oved.

PART 2   PRODUCTS

2. 1   RAI L MATERI ALS
Pr ovi de new t r ack mat er i al  [ except  f or  exi st i ng mat er i al  appr oved f or  
r euse.   Per f or m r emoval  wor k as speci f i ed i n Sect i on 34 11 00 RAI LROAD 
TRACK AND ACCESSORI ES.   The f ol l owi ng mat er i al  i s  exi st i ng and may be 
r eused:  [ _____] ] .

2. 1. 1   Cr ane Rai l

2. 1. 1. 1   Rai l  Sect i on Wei ght  and Har dness

**************************************************************************
NOTE:   Requi r ement s f or  mi ni mum l engt h of  c l osur e 
r ai l  sect i ons do not  appl y t o st ub r ai l  sect i ons 
pr ovi ded as par t  of  f abr i cat ed cr ane r ai l  f i t t i ngs.

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

**************************************************************************
NOTE:   Al l  r ef er ences i n t hi s sect i on t o r ai l  
sect i on speci f y per  yar d ( 135- CR)  cr ane r ai l .   The 
135- CR sect i on i s t he most  common f or  new and 
r epl acement  por t al  cr ane t r ack.   I n some wor k,  r ai l  
sect i ons ot her  t han 135- CR may be r equi r ed f or  cr ane 
use.   These i ncl ude heavi er  r ai l  sect i on or ,  f or  
connect i on t o ol der  exi st i ng i nst al l at i ons,  use of  
60 k i l ogr am 132 pound or  ot her  r ai l r oad r ai l  may be 
speci f i ed.   Make changes wher e r ai l  sect i ons ar e 
r equi r ed t hat  ar e di f f er ent  t han t he 135- CR.

Thi s al so appl i es t o subpar t s 2. 1. 4 t hr ough 2. 1. 6,  
and 2. 2. 1.

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

AREMA Eng Man and ASTM A1.   Rai l s must  be [ 664]  [ _____]  kg per  met er  [ 135]  
[ _____]  pounds per  yar d i n wei ght  and be cont r ol - cool ed,  [ f ul l y  
heat - t r eat ed, ]  [ 321 t o 388]  [ 250 mi ni mum]  Br i nel l  har dness car bon st eel  
r ef er r ed t o her ei n as [ 135- CR]  [ _____] .   Cr ane r ai l  har dness must  not  
exceed cr ane wheel  Br i nel l  har dness of  [ 388]  [ _____] .   Pr ovi de st andar d 12 m
 39 f oot  r ai l  l engt hs except  f or  c l osur e r ai l s .   Pr ovi de c l osur e r ai l s  i n 
one or  t wo sect i ons as l ong as pr act i cal ,  but  i n no case l ess t han 4 m 13 
f eet  l ong.

2. 1. 1. 2   Met al l ur gi cal  Composi t i on

Pr ovi de st eel  cr ane r ai l  wi t h  chemi cal  composi t i on wi t hi n t he f ol l owi ng 
limits:

a.   Car bon,  per cent  0. 67 t o 0. 82

b.   Manganese,  per cent  0. 60 t o 1. 00

c.   Phosphor us,  per cent  0. 04 maxi mum
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d.   Si l i con,  per cent  0. 10 t o 0. 23

e.   Sul f ur ,  per cent  0. 04 maxi mum

2. 1. 2   Joi nt  Bar s

ASTM A49 and AREMA Eng Man,  Chapt er  4.   Pr ovi de heat - t r eat ed car bon st eel  
s i x- hol e j oi nt  bar s s i zed t o f i t  t he r ai l  sect i on.

2. 1. 3   Tr ack Bol t s,  Nut s,  and Washer s

AREMA Eng Man,  Chapt er  4.   Pr ovi de t r ack bol t s  not  l ess t han 23 mm one i nch 
i n di amet er .

2. 1. 4   Rai l  Cl i ps

**************************************************************************
NOTE:   Rai l  c l i ps shoul d be used on cur ves f or  
l at er al  suppor t .   I f  r ai l  c l i ps ar e not  used pr ovi de 
some f or m of  l at er al  r est r ai nt .

**************************************************************************
Pr ovi de s i ngl e c l i ps and hol der s desi gned f or  t i ght  f i t  and s i zed t o mat ch 
[ 135- CR]  [ _____]  cr ane r ai l  sect i on.

2. 1. 5   [ Wel dabl e,  Adj ust abl e Rai l  Cl i ps

**************************************************************************
NOTE:   Rai l  c l i ps shoul d be used on cur ves f or  
l at er al  suppor t .   I f  r ai l  c l i ps ar e not  used pr ovi de 
some f or m of  l at er al  r est r ai nt .

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

**************************************************************************
NOTE:   Use wel dabl e,  adj ust abl e r ai l  c l i ps i f  t he 
r ai l  wi l l  not  be per manent l y anchor ed i n t he 
pavement .   Adj ust abl e r ai l  c l i ps ar e nor mal l y used 
on over head el ect r i c  t r avel i ng cr anes.

**************************************************************************
Pr ovi de wel dabl e,  adj ust abl e r ai l  c l i ps s i zed f or  [ 135- CR]  [ _____]  cr ane 
r ai l  sect i on.   Pr ovi de r ai l  c l i ps made by a manuf act ur er  cur r ent l y 
manuf act ur i ng cr ane r ai l  c l i ps.   Rai l  c l i ps shal l  be f or ged st eel  whi ch can 
be wel ded di r ect l y t o st r uct ur al  st eel .   Rai l  c l i p bol t s must  conf or m t o 
ASTM A325M ASTM A325.   Pr ovi de r ai l  c l i ps desi gned f or  a s i de t hr ust  of  
[ _____]  kg [ _____]  pounds.   Pr ovi de r ai l  c l i ps desi gned t o al l ow r ai l  
r emoval  wi t hout  t he r emoval  of  t he wel ded por t i on of  t he r ai l  c l i p.

] 2. 1. 6   [ I mpact  Pads

**************************************************************************
NOTE:   Use i mpact  pads wher e t her e wi l l  be a l ar ge 
number  of  cr ane movement s or  wher e v i br at i on coul d 
cause excessi ve wear  on t he cr ane or  r ai l .

**************************************************************************
Pr ovi de i mpact  pads s i zed f or  [ 135- CR]  [ _____]  cr ane r ai l  sect i on.   Pr ovi de 
pads whi ch ar e i mper vi ous t o wat er ,  oi l ,  f uel s,  gr ease and ul t r avi ol et  
r ays.   Pr ovi de pads wi t h vul cani zed r ei nf or c i ng and encapsul at ed i n 
synt het i c r ubber .   The r equi r ed pr oper t i es ar e:
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a.   Shor e har dness:   [ 75 t o 85]  [ _____]  t o [ _____]  degr ees

b.   Thi ckness ( mi ni mum) :   [ 6]  [ _____]  mm [ 1/ 4]  [ _____]  i nch

c.   Ul t i mat e t ensi l e st r engt h ( mi ni mum) :   [ 17]  [ _____]  MPa [ 2500]  [ _____]  
pounds per  squar e i nch

d.   Reduct i on i n l oad per  squar e mm i nch ( mi ni mum) :  [ 30]  [ _____]  per cent

e.   Temper at ur e r ange:   Mi nus 7 t o 100 degr ees C 20 t o 212 degr ees F

f .   Wheel  Load:   [ _____]  kg [ _____]  pounds

g.   Cr ane r ai l  bendi ng st r ess ( maxi mum) :  75 per cent  of  al l owabl e bendi ng

The pads must  meet  t he r equi r ed pr oper t i es f or  a mi ni mum of  1, 000, 000 wheel  
passes at  t he maxi mum per mi ssi bl e wheel  l oad.

] 2. 1. 7   Electrodes

**************************************************************************
NOTE:   Wel ded r ai l  j oi nt s ar e pr ef er r ed f or  cr ane 
r ai l  except  at  connect i ons bet ween r ai l  and r ai l  
f i t t i ngs such as swi t ches and f r ogs wher e bol t ed 
j oi nt s ar e r ecommended.   I ndi cat e on t he dr awi ngs 
each j oi nt  t ype ( bol t ed and/ or  wel ded) .   Accompl i sh 
wel ded connect i ons bet ween car bon st eel  r ai l  and 
r ai l  f i t t i ngs f abr i cat ed f r om car bon st eel ,  usi ng 
ei t her  of  t he met hods i dent i f i ed i n par agr aph 
" Wel ded Cr ane Rai l  Joi nt s. "   Det er mi ne t he wel di ng 
met hod( s)  t o be used and show on pr oj ect  dr awi ngs 
l ocat i on of  each wel di ng met hod.   Wel ded connect i ons 
bet ween car bon st eel  r ai l  and cast  manganese st eel  
ar e not  r ecommended.   However ,  i f  t he act i v i t y 
r equi r es a di ssi mi l ar  met al  wel ded connect i on such 
as t hi s,  t he cast  manganese st ub r ai l  end sect i on 
must  be pr epar ed f or  wel di ng i n accor dance wi t h 
Sket ch NFGS- 14606- 1.   Use t he manual  shi el ded ar c 
wel di ng met hod i n accor dance wi t h par agr aph " Manual  
Shi el ded- ar c Wel di ng Met hod"  and el ect r odes i n 
accor dance wi t h par agr aph " El ect r odes"  .   Ther mi t e 
met hod i s not  accept abl e f or  wel di ng di ssi mi l ar  
metal.

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

Pr ovi de AWS l ow- hydr ogen,  hi gh- t ensi l e E 14018 or  E 14016 el ect r odes.   
Ut i l i ze 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 must  be 
t hor oughl y dr y when t he el ect r ode i s used.   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.   Dr y 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 nonher met i cal l y  seal ed packages f or  at  l east  one hour  bet ween 
370 and 430 degr ees C 700 and 800 degr ees F bef or e use.   St or e dr i ed 
el ect r odes at  t emper at ur es bet ween 110 and 200 degr ees C 225 and 400 
degr ees F unt i l  used,  or  i f  not  s t 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, r e- dr y bef or e use.   [ Do not  use el ect r odes whi ch 
have been wet . ]  [ Har d sur f aci ng r od used on t op 3 mm  1/ 8 i nch of  r ai l heads 
must  be al l oy wi t h t he f ol l owi ng composi t i on:
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a.   Car bon,  per cent  0. 4 t o 0. 6

b.   Manganese,  per cent  4. 0

c.   Chr omi um,  per cent  18. 0 t o 21. 0

d.   Ni ckel ,  per cent  9. 0 t o 10. 5

e.   Mol ybdi um,  per cent  1. 2

f .   I r on,  base

Heat  r ai l head t o a mi ni mum t emper at ur e of  260 degr ees C 500 degr ees F f or  a 
di st ance of  200 mm 8 i nches on each si de of  t he j oi nt  bef or e wel di ng 
overlay.]

2. 2   CRANE TRACK FI TTI NGS

**************************************************************************
NOTE:   Two t ypes of  cr ane r ai l  f i t t i ngs ar e 
available:

1.   Manganese St eel  Cast i ngs:   Most  exi st i ng cr ane 
t r ack f i t t i ngs ar e of  t hi s t ype,  whi ch has a 
super i or  abi l i t y  t o wi t hst and wear .   These cast i ngs 
ar e,  however ,  cost l y when cust om- manuf act ur ed,  and 
r equi r e l ong l ead t i me t o or der .

2.   Fabr i cat ed ( Bui l d- up)  Fi t t i ngs:   Fabr i cat ed 
cr ane t r ack swi t ches and f r ogs ar e al t er nat i ves t o 
t he convent i onal  cast  f i t t i ngs.   They consi st  of  
st ock r ai l s  and a number  of  st eel  pl at es bol t ed 
and/ or  wel ded t oget her  i nt o t he r equi r ed 
conf i gur at i on.   Due t o t he use of  st andar d 
component s,  many machi ne shops ar e capabl e of  
pr oduci ng f abr i cat ed f i t t i ngs,  t hus r educi ng cost  
and l ead t i me.   Fabr i cat ed f i t t i ngs ar e,  however ,  
heavi er  and l ess wear - r esi st ant  t han cast  f i t t i ngs.

Mi l i t ar y st andar ds as l i s t ed i n t hi s gui de 
speci f i cat i on ar e avai l abl e f or  bot h t ypes of  
f i t t i ngs and par agr aphs ar e pr ovi ded f or  bot h t ypes.  
Del et e par agr aphs r ef er r i ng t o i nappl i cabl e t ypes of  
f i t t i ngs.   For  f ur t her  i nf or mat i on on use of  cast  
and f abr i cat ed f i t t i ngs cont act :

Commander
At l ant i c Di v i s i on
Naval  Faci l i t i es Engi neer i ng Command
Code 15C2
Bl dg.  N- 26,  Room 234
Nor f ol k,  VA  23511- 6287

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

Pr ovi de conf i gur at i on and geomet r y of  f i t t i ngs as i ndi cat ed and as 
speci f i ed her ei n.   Subst i t ut i ons wi l l  not  be accept ed.   Fi t t i ngs i ncl ude 
[ swi t ches]  [ and]  [ f r ogs]  f or  use wi t h cr ane wheel s i ndi cat ed.
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2. 2. 1   Four - Rai l  Por t al  Cr ane Tr ack Syst ems

**************************************************************************
NOTE:   Ther e ar e t wo t ypes of  por t al  cr ane t r ackage 
syst ems i n use i n t he Naval  Shor e Est abl i shment :

1.   Four - Rai l  Syst em:   Thi s syst em consi st s of  t wo 
st andar d gage ( r ai l r oad)  t r acks.   The cr anes f or  
t hi s syst em ar e equi pped wi t h s i ngl e- f l anged 
wheel s.   Swi t ches and f r ogs ar e of  t he st andar d 
r ai l r oad t ype except  f or  some smal l  f r og angl es,  
wher e t ur nt abl e f r ogs may be r equi r ed.   For  det ai l s  
of  t wo-  and f our - r ai l  syst em appl i cat i ons,  see UFC 
4- 860- 02N.   Thi s gui de speci f i cat i on may be used f or  
ei t her  t wo- r ai l  or  f our - r ai l  cr ane t r ack syst ems by 
del et i on of  i nappl i cabl e par agr aphs descr i bi ng t he 
use of  speci f i c  t ypes of  swi t ches and f r ogs.   For  
f our - r ai l  syst ems,  addi t i onal  r ef er ences based on 
Sect i on 34 11 00 RAI LROAD TRACK AND ACCESSORI ES f or  
St andar d Gage Rai l r oad Tr ack may be used.

2.   Two- Rai l  Syst em:   The cr anes f or  t hi s syst em ar e 
equi pped wi t h doubl e- f l anged wheel s.   Speci al  
doubl e- t ongue swi t chpoi nt s and r amp- t ype f r ogs ar e 
r equi r ed f or  t hi s syst em.   Tur nt abl e f r ogs may al so 
be r equi r ed f or  smal l  f r og angl es.

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

Cr ane t r ack swi t ches and f r ogs f or  use wi t h s i ngl e- f l anged wheel s shal l  
conf or m t o appl i cabl e r equi r ement s of  t he AREMA Eng Man and 
AREMA Tr ack Pl ans,  wi t h t he f ol l owi ng l i mi t at i ons:

a.   Pr ovi de f i t t i ngs f or  use wi t h [ 135- CR]  [ _____]  cr ane r ai l  sect i on.

[ b.   Pr ovi de t ur nt abl e f r ogs. ]

2. 2. 2   Two- Rai l  Por t al  Cr ane Tr ack Syst ems
Cr ane t r ack swi t ches and f r ogs f or  use wi t h doubl e- f l anged wheel s must  be 
speci al  f i t t i ngs meet i ng t he f ol l owi ng r equi r ement s:

2. 2. 2. 1   Cast  Manganese St eel  Doubl e- Tongue Swi t ch Poi nt s

**************************************************************************
NOTE:   I f  devi at i on f r om t he mi l i t ar y speci f i cat i on 
i s necessar y,  i ncl ude t he phr ase,  " except  as 
speci f i ed i n par agr aph ent i t l ed " _____. "   Ei t her  
speci f y t he devi at i ons i n t he appr opr i at e par agr aph 
or  l i s t  t oget her  i n a new par agr aph. Thi s NOTE 
appl i es t o subpar t s 2. 2. 2. 1 t hr ough 2. 2. 2. 6

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

MIL-DTL-82020  [ ,  except  as speci f i ed i n par agr aph [ _____] , ]  f or  use wi t h 
doubl e- f l anged wheel s.   Pr ovi de manganese st eel  cast i ngs conf or mi ng t o 
ASTM A128/ A128M.   [ Pr ovi de doubl e- t ongue swi t ch poi nt s wi t h r ai l  cur vat ur e 
geomet r y i ndi cat ed.   Var i at i ons wi l l  not  be accept ed. ]   [ Conf i r m swi t ch 
poi nt  di mensi ons by pr epar at i on of  f ul l - s i ze pat t er ns bef or e mol ds f or  
cast i ngs ar e made. ]   [ Pr ovi de swi t ch poi nt s f or  use i n a s i ngl e cr ane t r ack 
t ur nout  i n mat ched pai r s. ]
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2. 2. 2. 2   Cast  Manganese St eel  Ri gi d Ramp- Type Fr ogs
MIL-DTL-82020  [ ,  except  as speci f i ed i n par agr aph [ _____] , ]  f or  use wi t h 
doubl e- f l anged cr ane [ and r ai l r oad]  wheel s.   Pr ovi de manganese st eel  
cast i ngs conf or mi ng t o ASTM A128/ A128M.   [ Pr ovi de r i gi d f r ogs wi t h f r og 
angl e and r ai l  cur vat ur e geomet r y i ndi cat ed.   Var i at i ons wi l l  not  be 
accept ed. ]  [ Cast  hal f - cr ossi ngs at  t he i nt er sect i on of  a cr ane r ai l  and a 
st andar d gage r ai l r oad t r ack as an i nt egr al  one-  or  t wo- pi ece uni t . ]

2. 2. 2. 3   Cast  Manganese St eel  Tur nt abl e Fr ogs
MIL-DTL-82020  [ ,  except  as speci f i ed i n par agr aph [ _____] , ]  f or  use wi t h 
doubl e- f l anged cr ane [ and r ai l r oad]  wheel s.   Pr ovi de manganese st eel  
cast i ngs conf or mi ng t o ASTM A128/ A128M.   [ Pr ovi de t ur nt abl e f r ogs wi t h f r og 
angl e and r ai l  cur vat ur e geomet r y i ndi cat ed.   Var i at i ons wi l l  not  be 
accepted.]

2. 2. 2. 4   Fabr i cat ed Doubl e- Tongue Swi t ch Poi nt s
MIL-DTL-29229  [ ,  except  as speci f i ed i n par agr aph [ _____] , ]  f or  use wi t h 
doubl e- f l anged wheel s.   [ Pr ovi de doubl e- t ongue swi t ch poi nt s wi t h r ai l  
cur vat ur e geomet r y i ndi cat ed.   Var i at i ons wi l l  not  be accept ed. ]   [ Conf i r m 
swi t ch poi nt  di mensi ons by pr epar at i on of  f ul l - s i ze pat t er ns bef or e 
f abr i cat i on i s commenced. ]   [ Pr ovi de swi t ch poi nt s f or  use i n a s i ngl e 
cr ane t r ack t ur nout  i n mat ched pai r s. ]

2. 2. 2. 5   Fabr i cat ed Ri gi d Ramp- Type Fr ogs
MIL-DTL-29229  [ ,  except  as speci f i ed i n par agr aph [ _____] , ]  f or  use wi t h 
doubl e- f l anged cr ane [ and r ai l r oad]  wheel s.   [ Pr ovi de r i gi d f r ogs wi t h f r og 
angl e and r ai l  cur vat ur e geomet r y i ndi cat ed.   Var i at i ons wi l l  not  be 
accepted.]

2. 2. 2. 6   Fabr i cat ed Tur nt abl e Fr ogs
MIL-DTL-29229  [ ,  except  as speci f i ed i n par agr aph [ _____] , ]  f or  use wi t h 
doubl e- f l anged cr ane [ and r ai l r oad]  wheel s.   [ Pr ovi de t ur nt abl e f r ogs wi t h 
f r og angl e and r ai l  cur vat ur e geomet r y i ndi cat ed.   Var i at i ons wi l l  not  be 
accepted.]

2. 2. 2. 7   Manual l y- Oper at ed Swi t ch Thr ow Mechani sms and Housi ngs

**************************************************************************
NOTE:   Manual l y- oper at ed swi t ch t hr ow mechani sms and 
housi ngs ar e commer ci al l y  avai l abl e i t ems pr ef er abl y 
suppl i ed and pr e- t est ed by t he swi t ch manuf act ur er  
whenever  possi bl e.   NAVFAC Def i ni t i ve Dr awi ng No.  
1404353,  " Por t al  Cr ane Tr ack Swi t ch Thr ow Li nkage, "  
cont ai ns def i ni t i ve det ai l s  f or  a manual l y oper at ed 
t hr ow mechani sm but  may not  be s i mi l ar  t o 
commer ci al l y  avai l abl e uni t s.   I f  par agr aph ent i t l ed 
" Power - Oper at ed Swi t ch Thr ow Mechani sm"  i s used,  
t hen par agr aph ent i t l ed " Manual l y- Oper at ed Swi t ch 
Thr ow Mechani sms and Housi ngs"  must  be used.

The power  t hr ow mechani sm ut i l i zes a hydr aul i c 
l i near  act uat or  of  a manuf act ur er ' s st andar d desi gn 
empl oyi ng an el ect r i c  or  ai r - dr i ven mot or  pump.   
NAVFAC Def i ni t i ve Dr awi ng No.  1404354 " Por t al  Cr ane 
Tr ack Swi t ch Power  Mechani sm"  and 1404355 " Por t al  
Cr ane Tr ack Tur nt abl e Fr og Power  Mechani sm"  cont ai n 
def i ni t i ve det ai l s  f or  t he l ayout  of  a 
power - oper at ed swi t ch t hr ow mechani sm but  may not  be 
s i mi l ar  t o commer ci al l y  avai l abl e desi gns.   The 
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mi ni mum per f or mance char act er i st i cs f or  t he NAVFAC 
Def i ni t i ve Desi gn power  t hr ow mechani sms ar e as 
follows:

Tur nt abl e Fr og:

St r oke:   300 mm 12 i nches

Speed:   20 mm/ s 3/ 4 i nches per  second

For ce:   5 kN 1200 pounds wor ki ng:   70 kN 16, 000 
pounds maxi mum

Swi t ch Poi nt s:

St r oke:   250 mm 10 i nches

Speed:   20 mm/ s 3/ 4 i nches per  second

For ce:   13 kN 3000 pounds wor ki ng:   187 kN 42, 000 
pounds maxi mum

Sat i sf act or y commer ci al l y  avai l abl e power  t hr ow 
mechani sms f or  cer t ai n s i t e speci f i c  cr ane r ai l  
swi t ches have r ecent l y been i nst al l ed at :

Puget  Sound,  Naval  Shi pyar d,  Br emer t on,  Washi ngt on

The Publ i c Wor ks Depar t ment s at  t hat  act i v i t y may be 
abl e t o pr ovi de addi t i onal  i nf or mat i on per t ai ni ng t o 
t hese uni t s.   I f  par agr aph " Power - Oper at ed Swi t ch 
Thr ow Mechani sm, "  i s  used,  t hen par agr aph 
" Manual l y- Oper at ed Swi t ch Thr ow Mechani sms and 
Housi ngs, "  must  be used.

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

a.   Pr ovi de swi t ch poi nt s i n a s i ngl e cr ane t r ack t ur nout  ( i ncl udi ng 
t ur nout s cont ai ni ng shar ed r ai l r oad t r acks)  t o oper at e s i mul t aneousl y 
by a s i ngl e t hr ow mechani sm.

b.   Pr ovi de each swi t ch wi t h a manual l y oper at ed t hr ow mechani sm.   [ Pr ovi de 
swi t ch t hr ow as i ndi cat ed. ]  [ Pr ovi de swi t ch t hr ow desi gned and 
f abr i cat ed by t he manuf act ur er  of  t he swi t ch poi nt . ]   Base t he desi gn 
on a [ bel l  cr ank]  [ l ever ]  oper at or  pr i nci pl e so t hat  t he swi t ch can be 
r eadi l y and easi l y oper at ed by one per son wi t hout  causi ng damage t o t he 
l i nkage or  component  par t s.

c.   Pr ovi de t hr ow mechani sm t o aut omat i cal l y  l ock i nt o pl ace at  t he end of  
t he t hr ow i n bot h oper at i ng posi t i ons.

d.   Pr ovi de t hr ow handl es whi ch i ndi cat e t he posi t i on of  t he swi t ch,  easi l y 
accessi bl e,  and v i s i bl e t o t he cr ane oper at or

e.   [ Pr ovi de v i s i bl e i ndi cat or s capabl e of  bei ng seen by t he cr ane oper at or  
t o i ndi cat e posi t i on of  swi t ch. ]

f .   Pr ovi de t hr ow mechani sm of  a heavy- dut y t ype f or  speci f i c  use wi t h 
doubl e- f l ange wheel  cr ane r ai l  f i t t i ngs.
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g.   Pr ovi de l i nkage or i ent ed 90 degr ees t o t he swi t ch t ongue.

h.   Al l  component  par t s must  be r eadi l y accessi bl e t o al l ow f or  i nspect i on,  
c l eani ng,  mai nt enance and easy r emoval  and r epl acement  of  par t s.

i .   Pr ovi de t ur n buckl es of  t he open t ype t o per mi t  i nspect i on t o ensur e 
engagement  of  ends of  t hr eaded r ods.

j .   Pr ovi de r ods and t hr ow l i nkage component s adequat el y s i zed and 
l at er al l y  suppor t ed t o pr event  bendi ng and buckl i ng dur i ng oper at i on.

k.   Pr ovi de box housi ng f r ames bol t ed t o base pl at es and equi pped wi t h 
heavy- dut y cover  pl at es desi gned t o f i t  neat l y over  t he housi ng f r ame.

l .   [ When an unequal  t hr ow i s r equi r ed f or  cr ane t r ack swi t ch poi nt s,  
achi eve t hr ow usi ng mechani cal  bar  l i nkage and not  by use of  l ost  
mot i on spr i ng act i on. ]

m.   [ Lost  mot i on ut i l i z i ng a spr i ng syst em act i on may be empl oyed t o 
f aci l i t at e t he oper at i on of  a r ai l r oad swi t ch used i n conj unct i on wi t h 
t he t hr ow of  a cr ane r ai l  swi t ch. ]

2. 2. 2. 8   [ Power - Oper at ed Swi t ch Thr ow Mechani sm

**************************************************************************
NOTE:   I f  devi at i on f r om t he mi l i t ar y speci f i cat i on 
i s necessar y,  i ncl ude t he phr ase,  " except  as 
speci f i ed i n par agr aph ent i t l ed " _____. "   Ei t her  
speci f y t he devi at i ons i n t he appr opr i at e par agr aph 
or  l i s t  t oget her  i n a new par agr aph.

Manual l y- oper at ed swi t ch t hr ow mechani sms and 
housi ngs ar e commer ci al l y  avai l abl e i t ems and shoul d 
be suppl i ed and pr e- t est ed by t he swi t ch 
manuf act ur er  whenever  possi bl e.   NAVFAC Def i ni t i ve 
Dr awi ng No.  1404353,  " Por t al  Cr ane Tr ack Swi t ch 
Thr ow Li nkage, "  cont ai ns def i ni t i ve det ai l s  f or  a 
manual l y oper at ed t hr ow mechani sm but  may not  be 
s i mi l ar  t o commer ci al l y  avai l abl e uni t s.   I f  
par agr aph ent i t l ed " Power - Oper at ed Swi t ch Thr ow 
Mechani sm"  i s used,  t hen par agr aph ent i t l ed 
" Manual l y- Oper at ed Swi t ch Thr ow Mechani sms and 
Housi ngs"  must  be used.

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

Pr ovi de power - oper at ed swi t ch t hr ow mechani sm wi t h al l  t he f eat ur es 
speci f i ed f or  t he manual l y oper at ed swi t ch,  except  r emove t he t hr ow handl e 
mechani sm ( and r et ai n at  t he s i t e f or  backup oper at i on)  and al l ow t he 
swi t ch oper at i on t o be accompl i shed wi t h t he ai d of  a hydr aul i c l i near  
act uat or  dr i ven by [ compr essed ai r ]  [ el ect r i c ]  power .   Pr ovi de ut i l i t y  l i ne 
connect i ons t o t he power  uni t  as i ndi cat ed.   Mi ni mum per f or mance 
char act er i st i cs f or  [ t ur nt abl e f r og]  [ swi t ch poi nt ]  ar e as f ol l ows:

a.   St r oke:   [ _____]  mm [ _____]  i nches

b.   Speed:   [ _____]  mm/ s [ _____]  i nches per  second

c.   For ce:   [ _____]  N wor ki ng [ _____]  pounds
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[ d.   [ _____]  N [ _____]  pounds maxi mum]

] 2. 3   DRAI NAGE LI NES FOR FI TTI NGS

Pr ovi de st or m wat er  dr ai ns f or  [ t ur nt abl e f r ogs, ]  [ doubl e- t ongue swi t ch 
poi nt s, ]  [ _____]  and [ t hr ow mechani sm housi ngs]  t o pr event  pondi ng of  wat er  
t her ei n.   Pr ovi de 100 mm 4 i nch di amet er  st eel  dr ai nage pi pe l i nes 
conf or mi ng t o ASTM A53/ A53M t o dr ai n t he f i t t i ngs and housi ngs as 
i ndi cat ed.   Sl ope pi pes not  l ess t han 2 per cent .

2. 4   FOUNDATI ON MATERI ALS

2. 4. 1   Base Pl at es

ASTM A36/ A36M or  ASTM A283/ A283M.   [ Pr ovi de cont i nuousl y wel ded pl at es,  
except  wher e exi st i ng cr ane r ai l  base cover s t he j oi nt  bet ween t he pl at es. ]  
[ St agger  r ai l  j oi nt s and base pl at e j oi nt s. ]   Shape pl at es t o conf or m t o 
t he conf i gur at i on of  r ai l  cur vat ur e and t o each speci al  f i t t i ng.   Mi ni mum 
wi dt h of  pl at es under  r ai l s  must  be 300 mm 12 i nches.  Mi ni mum l engt h of  
pl at es must  be 1200 mm 4 f eet  and maxi mum l engt h  3000 mm 10 f eet .   Mi ni mum 
edge di st ance f or  hol es as i ndi cat ed.   Pr ovi de [ 28]  [ _____]  mm  [ 1 1/ 8]  
[ _____]  i nch di amet er  anchor  bol t  hol es,  f i el d or  shop f abr i cat ed.   Pr ovi de 
gr out i ng hol es 50 mm 2 i nches i n di amet er  i n pl at es wi der  t han 900 mm 3 f eet .   
Cent er  gr out  hol es,  spaced appr oxi mat el y 600 mm 2 f eet  apar t ,  and l ocat e so 
as not  t o i nt er f er e wi t h t he pr oper  f unct i on of  t he pl at e.

2. 4. 2   Anchor  Bol t s

ASTM A183,  squar e head [ 25]  [ _____]  mm 1 [ _____]  i nchdi amet er  st eel .   
Pr ovi de each bol t  wi t h t wo f i ni shed hexagon nut s and one spr i ng washer .   
Pr ovi de bol t  t hr eads conf or mi ng t o ASME B18. 2. 1,  and nut s and t hr eads t o 
ASME B18. 2. 2.   [ For  bol t s f ast ened t o exi st i ng gr ade beams det er mi ne 
l engt hs i n t he f i el d af t er  t he el evat i on of  t he concr et e suppor t  beams has 
been det er mi ned and t he f i ni shed pr of i l e gr ade f r om t he dr awi ngs has been 
t aken i nt o consi der at i on. ]   [ Mi ni mum l engt h of  anchor  bol t  i s  [ _____]  mm 
[ _____]  i nches. ]

2. 4. 3   Nonmet al l i c  Nonshr i nk Gr out

Pr ovi de gr out  under  base pl at es as i ndi cat ed.   Pr ovi de hi gh ear l y st r engt h,  
nonshr i nk,  nonmet al l i c  gr out ,  wi t h component s passi ng t he No.  4 s i eve and 
pr opor t i oned so as t o pr ovi de a 3- day compr essi ve st r engt h of  not  l ess t han 
[ 28]  [ 45]  MPa  [ 4, 000]  [ 6, 500]  psi  as det er mi ned by ASTM C109/ C109M,  an 
expansi on- t o- or i gi nal  l engt h r at i o of  0. 018 t o 0. 020 as det er mi ned by 
ASTM C157/ C157M.   As an opt i on,  commer ci al  pr emi xed gr out  may be used i f  i t  
meet s t he st r engt h,  wor kabi l i t y ,  nonshr i nk,  and nonmet al l i c  r equi r ement s 
her ei n speci f i ed.   When t he dept h of  gr out i ng exceeds 25 mm one i nch,  t he 
addi t i on of  cr ushed st one,  6 t o 10 mm 1/ 4 i nch t o 3/ 8 i nch maxi mum si ze,  t o 
t he gr out  mi xt ur e wi l l  be al l owed.   The r at i o of  gr out  t o cr ushed st one by 
wei ght  must  be maxi mum 2: 1 or  as speci f i ed i n t he manuf act ur er ' s 
i nst r uct i ons.   Af t er  i nst al l at i on,  cur e t he nonshr i nk gr out  a mi ni mum of  3 
days i n accor dance wi t h t he cur i ng r equi r ement s as r ecommended by t he 
manufacturer.

2. 4. 4   Epoxy Gr out

ASTM D1763,  t wo component ,  Gr ade 1.   Pr ovi de epoxy gr out  f or  cor ed anchor  
bol t  hol es i n exi st i ng concr et e gr ade beams.   Aggr egat es f or  epoxy gr out  
must  conf or m t o ASTM C144.
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2. 4. 5   Por t l and Cement  Concr et e

Pr ovi de concr et e f or  f l angeways,  [ gr ade beams]  and [ encasement s]  conf or mi ng 
t o Sect i on 03 30 00 CAST- I N- PLACE CONCRETE.

2. 5   STANDARD GAGE RAI LROAD TRACK

**************************************************************************
NOTE:   Use Sect i on 34 11 00 RAI LROAD TRACK AND 
ACCESSORI ES and AREMA Eng Man and PTWP f or  st andar d 
gage r ai l r oad t r ack i nt er sect i ng wi t h cr ane t r acks.   
Pr ovi de speci f i cat i on f or  guar dr ai l s  as r equi r ed 
opposi t e r i gi d f r ogs f or  use by st andar d gage 
wheel s.   Wher e guar dr ai l  f l angeway i s f or  use by 
cr ane wheel s,  pr ovi de adequat e f l angeway wi dt h or  
f l ar e.   For  a r ai l r oad i n dual  gage wi t h cr ane 
t r ack,  add r ef er ences as r equi r ed f or  hal f  t i es or  
r ai l  on gr ade beam f oundat i on.

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

I n accor dance wi t h Sect i on 34 11 00 RAI LROAD TRACK AND ACCESSORI ES.

2. 6   OI L FOR TRACK FI XTURES

Meet  t he f ol l owi ng r equi r ement s:

a.   Fl ash poi nt ,  mi ni mum:   57 degr ees C 135 degr ees F.

b.   Asphal t ,  100 penet r at i on,  mi ni mum 45 per cent  v i scosi t y,  saybol t  
Uni ver sal :   54 degr ees C 130 degr ees F,  240 t o 350 seconds

PART 3   EXECUTI ON

3. 1   WORKMANSHIP

Handl e f i t t i ngs,  r ai l s ,  and accessor i es t o avoi d k i nki ng or  ot her  damage.   
Mai nt ai n t r acks i n pr oper  gr ade,  al i gnment ,  cur vat ur e,  and gage.

3. 2   I NSTALLATI ON OF CRANE TRACK AND FI TTI NGS

3. 2. 1   Cr ane Rai l s

I nst al l  cr ane r ai l s  t o t he al i gnment  i ndi cat ed.   I nst al l  r ai l s  at op 
cont i nuous st eel  base pl at es wi t h anchor  bol t s and r ai l  c l i ps.   Do not  bend 
r ai l  i n t he f i el d,  but  pr ef or m r ai l  t o t he r equi r ed r adi i  i n a pl ant  pr i or  
t o i nst al l at i on.   [ Assembl e t he ent i r e cur ved l ayout  wi t h al l  pi eces 
mat ch- mar ked. ]   Compl et el y l ay out  and mar k i n t he f i el d and have appr oved 
by t he Cont r act i ng Of f i cer  bef or e any por t i on of  cr ane r ai l  al i gnment  i s  
i nst al l ed.   Tol er ances ar e as f ol l ows:

a.   Hor i zont al  al i gnment :   Pl ace r ai l s  wi t hi n pl us or  mi nus 6 mm 1/ 4 i nch 
of  t he desi gned r ai l  cent er l i ne al i gnment  i ndi cat ed.

b.   Cr ane t r ack gage:   Pr ovi de t r ack gage bet ween r ai l heads wi t hi n pl us or  
mi nus 12 mm 1/ 2 i nch of  t he desi gn gage i ndi cat ed.  Cr ane r ai l  gage i s 
measur ed f r om cent er l i ne of  r ai l  t o cent er l i ne of  r ai l .

c .   Ver t i cal  al i gnment :   Pl ace t op of  r ai l s  wi t hi n pl us or  mi nus 3 mm 1/ 8 
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i nch of  t he desi gned r ai l  el evat i on i ndi cat ed.

d.   Cr oss- l evel  el evat i on:   El evat i on di f f er ences bet ween r ai l s  must  not  
exceed 3 mm 1/ 8 i nch.

**************************************************************************
NOTE:   Regar di ng t he t ext  bel ow,  use Sect i on 34 11 00
RAI LROAD TRACK AND ACCESSORI ES and AREMA Eng Man and 
PTWP f or  st andar d gage r ai l r oad t r ack i nt er sect i ng 
wi t h cr ane t r acks.   Pr ovi de speci f i cat i on f or  
guar dr ai l s  as r equi r ed opposi t e r i gi d f r ogs f or  use 
by st andar d gage wheel s.   Wher e guar dr ai l  f l angeway 
i s f or  use by cr ane wheel s,  pr ovi de adequat e 
f l angeway wi dt h or  f l ar e.   For  a r ai l r oad i n dual  
gage wi t h cr ane t r ack,  add r ef er ences as r equi r ed 
f or  hal f  t i es or  r ai l  on gr ade beam f oundat i on.

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

e.   Wher e t he cr ane r ai l  al so ser ves as one r ai l  of  a st andar d gage 
r ai l r oad t r ack,  gage t he r ai l r oad r ai l  f r om t he cr ane r ai l  based on 
st andar d gage r equi r ement s i n accor dance wi t h Sect i on 34 11 00 RAI LROAD 
TRACK AND ACCESSORI ES.

3. 2. 2   Wel ded Cr ane Rai l  Joi nt s

**************************************************************************
NOTE:   Wel ded r ai l  j oi nt s ar e pr ef er r ed f or  cr ane 
r ai l  except  at  connect i ons bet ween r ai l  and r ai l  
f i t t i ngs such as swi t ches and f r ogs wher e bol t ed 
j oi nt s ar e r ecommended.   The pr oj ect  dr awi ngs must  
i ndi cat e each j oi nt  t ype ( bol t ed and/ or  wel ded) .  
Wel ded connect i ons bet ween car bon st eel  r ai l  and 
r ai l  f i t t i ngs f abr i cat ed f r om car bon st eel ,  i f  
desi r ed,  may be accompl i shed usi ng ei t her  of  t he 
met hods i dent i f i ed i n par agr aph " Wel ded Cr ane Rai l  
Joi nt s. "   Det er mi ne t he wel di ng met hod( s)  t o be used 
and show l ocat i on of  each wel di ng met hod on pr oj ect  
dr awi ngs.   Wel ded connect i ons bet ween car bon st eel  
r ai l  and cast  manganese st eel  ar e not  r ecommended.   
However ,  i f  t he act i v i t y r equi r es a di ssi mi l ar  met al  
wel ded connect i on such as t hi s,  t he cast  manganese 
st ub r ai l  end sect i on must  be pr epar ed f or  wel di ng 
i n accor dance wi t h Sket ch 14606- 1.   Use t he manual  
shi el ded ar c wel di ng met hod i n accor dance wi t h 
par agr aph " Manual  Shi el ded- ar c Wel di ng Met hod"  and 
el ect r odes i n accor dance wi t h par agr aph 
" El ect r odes" .   Ther mi t e met hod i s  not  accept abl e f or  
wel di ng di ssi mi l ar  met al .

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

Wel d cr ane r ai l  j oi nt s [ ,  except  t hose j oi nt s at  f i t t i ngs] .   The wel di ng 
t oget her  of  r ai l s  whi ch have been bor ed f or  bol t ed j oi nt s i s  not  
per mi t t ed.   Cl ean r ai l s  of  f or ei gn subst ances pr i or  t o wel di ng.   [ Wel ded 
compr omi se j oi nt s must  be by t he t her mi t e met hod. ]   Al i gn and wel d r ai l  i n 
accor dance wi t h t he r ecommendat i ons and speci f i cat i ons of  t he manuf act ur er  
and suppl i er  of  t he par t i cul ar  wel di ng pr ocess used.   Do not  wel d when t he 
r ai l  t emper at ur e i s l ower  t han t hat  r ecommended f or  t he wel di ng met hod 
used.   Use t he f ol l owi ng met hod[ s] .
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3. 2. 2. 1   Ther mi t e Met hod

I n accor dance wi t h Sect i on 34 11 19. 00 20 WELDI NG CRANE AND RAI LROAD RAI L -  
THERMI TE METHOD.

3. 2. 2. 2   Manual  Shi el ded- Ar c Wel di ng Met hod

AWS D1. 1/ D1. 1M and t he f ol l owi ng:

**************************************************************************
NOTE:   Regar di ng t he t ext  bel ow,  when manual  
shi el ded- ar c wel di ng met hod i s speci f i ed,  pr epar e 
r ai l  ends i n accor dance wi t h Sket ch No.  NFGS- 41 22 
13. 33- 1.   Show sket ch i nf or mat i on on t he pr oj ect  
drawings.

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

a.   Pr epar e r ai l  end as i ndi cat ed and as speci f i ed her ei n.   Bevel  ends of  
t he r ai l s  at  appr oxi mat el y 35 degr ees f ul l  bevel  on t he head,  35 
degr ees doubl e bevel  on t he web,  and 35 degr ees f ul l  bevel  on t he upper  
s i de of  t he base.   Ret ai n a nar r ow " nose"  of  appr oxi mat el y 2 mm 1/ 16 
i nch of  or i gi nal  r ai l - end f ace acr oss t he base and up t he web,  
f ol l owi ng bevel i ng oper at i on,  t o per mi t  pr oper  al i gnment  of  r ai l  ends.   
When bevel i ng wi t h a t or ch,  f i r st  pr eheat  each r ai l  end t o 260 degr ees C
 500 degr ees F.   Af t er  t or ch cut t i ng,  gr i nd of f  scal e and oxi des.   
Gr i nd l evel  f aces onl y af t er  pr eheat i ng.   Use pr oper  gr i ndi ng wheel  and 
speed t o avoi d gr i ndi ng " bur ns"  or  f or mat i on of  " har d spot s"  f r om 
l ocal i zed over heat i ng.

b.   Al i gn t he bevel ed r ai l  ends,  al l owi ng appr oxi mat el y 3 mm 1/ 8- i nch r oot  
c l ear ance,  and pl ace a copper  shi m under  t he j oi nt  openi ng.   Cl amp t he 
r ai l s  dur i ng t he wel di ng wi t h up t o 6 mm 1/ 4 i nch ver t i cal  camber  ( ends 
hi gh)  i n 1200 mm 4 f eet ,  cent er ed over  t he j oi nt  t o compensat e f or  
cont r act i ng di st or t i on.

c.   Pr eheat  t he j oi nt  ar ea t o appr oxi mat el y 260 degr ees C 500 degr ees F f or  
a di st ance of  150 t o 200 mm 6 t o 8 i ncheson each s i de of  t he j oi nt  
usi ng a sui t abl e heat  sour ce,  such as an oxy- acet y l ene or  pr opane t or ch.

d.   I ni t i at e ar c wel di ng of  t he j oi nt  i mmedi at el y af t er  pr eheat i ng i n t he 
f ol l owi ng sequence:   base,  web,  and head.   Wel d al t er nat el y on bot h 
s i des of  base and web.   Do not  ent r ap f or ei gn mat er i al ,  such as s l ag,  
i n t he wel d.   Gr i nd,  chi p,  or  ar c- ai r  t he r oot  of  t he i ni t i al  wel d t o 
sound met al  bef or e wel di ng i s st ar t ed f r om t he second si de.   Mai nt ai n a 
260 degr ees C 500 degr ee F t o moder at el y hi gher  i nt er pass t emper at ur e.   
Pr oceed wi t h wel di ng unt i l  t he j oi nt  i s  compl et ed and suf f i c i ent  met al  
has been deposi t ed t o per mi t  gr i ndi ng t o f i ni sh cont our  i n t he head 
ar ea.  Pr ovi de s l i ght  r ei nf or cement  of  t he web and t op of  t he base ar eas.

e.   Post heat  t he j oi nt  ar ea t o appr oxi mat el y 370 degr ees C 700 degr ees F 
i mmedi at el y af t er  t he wel di ng oper at i on,  usi ng t he same t echni que f or  
pr eheat i ng.   Af t er  post heat i ng,  pr ot ect  t he wel d ar ea agai nst  r ai n and 
snow and cool  as s l owl y as possi bl e by cover i ng wi t h an i nsul at i ng 
blanket.

f .   Gr i nd t he excess deposi t ed wel d met al  f r om si des and t op of  r ai l  head 
usi ng heavy- dut y gr i nder .   Heat  ar ea of  t he wel d t o at  l east  290 
degr ees C 550 degr ees F bef or e and dur i ng gr i ndi ng.   Gr i nd t he ar ea 
smoot h,  f i ni shi ng t o wi t hi n pl us or  mi nus 0. 5 mm 0. 020 i nch of  or i gi nal  
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cont our .   Use pr oper  gr i ndi ng wheel ,  speed,  and r at e of  met al  r emoval  
t o avoi d gr i ndi ng " bur ns"  or  f or mat i on of  " har d spot s"  f r om l ocal i zed 
over heat i ng.   Pr event  gr i ndi ng cr acks.

g.   Measur e t emper at ur es speci f i ed by t emper at ur e penci l s.

3. 2. 2. 3   El ect r i cal  Fl ash- But t  Met hod

Wel di ng pr ocess must  conf or m t o appl i cabl e pr ovi s i ons of  Chapt er  4 of  
AREMA Eng Man.

3. 2. 3   Bol t ed Rai l  Joi nt s

**************************************************************************
NOTE:   Wel ded r ai l  j oi nt s ar e pr ef er r ed f or  cr ane 
r ai l  except  at  connect i ons bet ween r ai l  and r ai l  
f i t t i ngs such as swi t ches and f r ogs wher e bol t ed 
j oi nt s ar e r ecommended.   I ndi cat e on pr oj ect  
dr awi ngs each j oi nt  t ype ( bol t ed and/ or  wel ded) .  
Wel ded connect i ons bet ween car bon st eel  r ai l  and 
r ai l  f i t t i ngs f abr i cat ed f r om car bon st eel ,  i f  
desi r ed,  may be accompl i shed usi ng ei t her  of  t he 
met hods i dent i f i ed i n par agr aph " Wel ded Cr ane Rai l  
Joi nt s. "   Det er mi ne t he wel di ng met hod( s)  t o be used 
and show l ocat i on of  each wel di ng met hod on 
dr awi ngs.   Wel ded connect i ons bet ween car bon st eel  
r ai l  and cast  manganese st eel  ar e not  r ecommended.   
However ,  i f  t he act i v i t y r equi r es a di ssi mi l ar  met al  
wel ded connect i on such as t hi s,  pr epar e t he cast  
manganese st ub r ai l  end sect i on f or  wel di ng i n 
accor dance wi t h Sket ch 14606- 1.   Use t he manual  
shi el ded ar c wel di ng met hod i n accor dance wi t h 
par agr aph " Manual  Shi el ded- Ar c Wel di ng Met hod"  and 
el ect r odes i n accor dance wi t h par agr aph 
" El ect r odes" .   Ther mi t e met hod i s  not  accept abl e f or  
wel di ng di ssi mi l ar  met al .

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

[ Pr ovi de bol t ed j oi nt s at  r ai l  connect or s. ]   [ Pr ovi de bol t ed r ai l  j oi nt s t o 
connect  cr ane r ai l  t o cr ane r ai l  f i t t i ngs. ]   Bol t ed j oi nt s wi l l  be 
per mi t t ed f or  connect i on of  cr ane r ai l  f i t t i ngs t o i nt er sect i ng r ai l r oad 
r ai l  not  f or  use by cr anes.   Chamf er  r ai l  head at  j oi nt s i n accor dance wi t h 
AREMA Eng Man.

3. 2. 3. 1   Joi nt  Bar s

I nst al l  j oi nt  bar s wi t h t he f ul l  number  of  bol t s,  nut s and washer s.   Af t er  
t r ack has been t est ed as pr ovi ded f or  her ei n and bef or e f l angeway concr et e 
i s pour ed,  check and t i ght en bol t s.   The openi ngs bet ween r ai l heads must  
not  devi at e mor e t han 3 mm 1/ 8 i nch f r om t he openi ng r ecommended f or  a 
gi ven t emper at ur e.   Ver t i cal  or  hor i zont al  mi smat ch at  j oi nt s must  not  
exceed 2 mm 1/ 16 i nch.   Joi nt s must  conf or m t o appl i cabl e AREMA Eng Man.   
Ti ght en j oi nt  bar  bol t s t o a t ensi on no l ess t han t he pr oof  l oad gi ven i n 
ASTM A183.   Per f or m t i ght eni ng wi t h a pr oper l y cal i br at ed wr ench[  or  by 
t ur n of  t he nut  met hod] .

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

Pr ovi de bol t ed [ and wel ded]  compr omi se j oi nt s f or  connect i on of  adj oi ni ng 
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r ai l s  or  f i t t i ngs of  di f f er i ng cr oss sect i ons.   Make j oi nt s by means of  
ei t her  cast  or  f abr i cat ed compr omi se bar s or  wel ded t r ansi t i on r ai l s .   
Pr ovi de st ep chai r s,  as r equi r ed,  at  j oi nt s of  r ai l s  of  di f f er i ng hei ght .   
Pr ovi de compr omi se j oi nt s wi t h pr oper  al l owance f or  r ai l  wear .   The of f set  
of  compr omi se j oi nt s or  of  ei t her  sur f ace or  gage al i gnment  must  not  exceed 
3 mm 1/ 8 i nch.   Rai l s at  compr omi se j oi nt s of  r ai l s  f or  doubl e- f l anged 
wheel s must  have t he cent er l i nes of  t he r ai l s  i n al i gnment  and pr ovi de a 
smoot h sur f ace al ong t he t op of  r ai l s .   Gr i nd edges of  t he wi der  of  t he t wo 
r ai l  heads smoot h over  a mi ni mum t r ansi t i on l engt h of  450 mm 18 i nches.   
Heat  ar ea t o be gr ound t o at  l east  290 degr ees C 550 degr ees F bef or e and 
dur i ng gr i ndi ng.   Cl ad wel di ng i s  not  per mi t t ed t o achi eve t r ansi t i ons f or  
compr omi se j oi nt s.   [ Al i gn compr omi se j oi nt s of  r ai l s  f or  s i ngl e- f l ange 
wheel s onl y al ong t op and gage si de of  r ai l s . ]   [ Use t her mi t e met hod t o 
wel d compr omi se j oi nt s. ]

3. 2. 4   Anchor  Bol t s

Pr ovi de pai r s of  anchor  bol t s f or  connect i on of  r ai l  c l i ps and cr ane r ai l s  
t o base pl at e and suppor t i ng gr ade beam.   At  cr ane t r ack f i t t i ngs,  pr ovi de 
separ at e gr oups of  anchor  bol t s f or  connect i on of  f i t t i ngs t o base pl at e 
and t o suppor t i ng gr ade beam.   [ I nst al l  anchor  bol t s wi t h epoxy gr out  
speci f i ed her ei n i nt o 50 mm 2 i nch di amet er  hol es dr i l l ed i nt o exi st i ng 
concr et e r ai l  suppor t  beams. ]   [ Cast  anchor  bol t s i nt o new concr et e gr ade 
beams. ]   Ti ght en anchor  bol t  nut s t o snug t i ght  us i ng t he ef f or t  of  an 
or di nar y man wi t h a 6' - 0"  spud wr ench.   Per f or m t i ght eni ng wi t h pr oper l y 
cal i br at ed wr enches [ or  by t ur n of  nut  met hod] .   Make l ongi t udi nal  spaci ng 
as i ndi cat ed.

3. 2. 5   Base Pl at es

**************************************************************************
NOTE:   I nst al l  base pl at es i n accor dance wi t h Sket ch 
No.  NFGS- 41 22 13. 33- 2.   The sket ch i s based on 61 
k i l ogr am 135 pound cr ane r ai l  and shoul d be modi f i ed 
as r equi r ed t o r ef l ect  act ual  s i ze of  cr ane r ai l  t o 
be i nst al l ed.   Show sket ch i nf or mat i on on t he 
pr oj ect  dr awi ngs.

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

I nst al l  as i ndi cat ed and as speci f i ed her ei n.   I nst al l  25 mm 1 i nch t hi ck 
base pl at es t o suppor t  r ai l ,  swi t ches,  f r ogs,  and t hr ow mechani sm 
housi ngs.   Shape base pl at es,  as necessar y,  under  [ swi t ches]  [ and]  
[ f r ogs] .   Fur ni sh pl at es wi t h anchor  bol t  hol es l ocat ed and dr i l l ed i n 
f i el d or  shop f abr i cat ed;  use as t empl at e f or  set t i ng anchor  bol t s.   Do not  
enl ar ge bol t  hol es i n t he f i el d.   Do not  t or ch,  cut  hol es.   Pr ovi de 
f i ni shed pl at e f r ee of  bows,  bends,  and l i ps,  and cl eaned of  gr ease and 
oi l .   Af t er  i nst al l at i on of  r ai l ,  ver t i cal l y  al i gn base pl at es t o wi t hi n 
pl us or  mi nus 3 mm 1/ 8 i nch of  t he pr of i l e gr ade el evat i on i ndi cat ed by 
adj ust ment  of  base l evel i ng nut  and washer  under neat h pl at es.   Af t er  
i nst al l at i on,  check t o ensur e pr oper  gr ade and al i gnment  of  t he base pl at es 
and i nst al l  t empor ar y hol d- down nut s bef or e gr out i ng wi t h nonshr i nk gr out .   
Af t er  gr out  has har dened,  and wi t h r ai l  c l i ps,  cr ane r ai l ,  and f i t t i ngs i n 
pl ace,  t i ght en anchor  bol t  nut s t o snug t i ght  usi ng t he ef f or t  of  an 
or di nar y man wi t h a 6' - 0"  spud wr ench.
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3. 2. 6   Cr ane Tr ack Fi t t i ngs

3. 2. 6. 1   Cr ane Swi t ches

I nst al l  f i t t i ngs and t hr ow mechani sms at op st eel  base pl at es and al i gn 
ver t i cal l y  by means of  l evel i ng nut s as i ndi cat ed.   Connect  swi t ch poi nt s 
t o adj acent  r ai l s  by means of  [ bol t ed]  [ wel ded]  j oi nt s.   [ Secur e t he nut s 
of  bol t ed j oi nt s i n pl ace wi t h a cot t er  pi n t hr ough t he bol t . ]   I nst al l  
t hr ow mechani sms compl et e i n housi ngs as i ndi cat ed.   Mechani sms must  
oper at e smoot hl y and r el i abl y and hol d t he swi t chpoi nt s i n posi t i on 
secur el y,  agai nst  mot i on of  cr ane wheel s.

3. 2. 6. 2   Ri gi d Fr ogs

I nst al l  cr ane t r ack r i gi d f r ogs at op st eel  base pl at es and al i gn ver t i cal l y  
be means of  l evel i ng nut s as i ndi cat ed.   Connect  t o adj acent  cr ane r ai l s  
[ and r ai l r oad r ai l s ]  by means of  [ bol t ed]  [ wel ded]  j oi nt s.

3. 2. 6. 3   Tur nt abl e Fr ogs

I nst al l  f r og [ and t hr ow mechani sm]  at op st eel  base pl at es and al i gn 
ver t i cal l y  by means of  l evel i ng nut s as i ndi cat ed.   Connect  f i t t i ngs t o 
adj acent  r ai l s  by means of  [ bol t ed]  [ wel ded]  j oi nt s.   I nst al l  t hr ow ar m 
compl et e i n housi ngs as i ndi cat ed.   Mechani sm must  oper at e smoot hl y and 
r el i abl y,  and hol d t he t ur nt abl e i n posi t i on secur el y,  agai nst  mot i on of  
cr ane wheel s.

3. 2. 7   St andar d Gage Rai l r oad Tr acks

I nst al l  i n accor dance wi t h Sect i on 34 11 00 RAI LROAD TRACK AND ACCESSORI ES.

3. 2. 8   Oi l i ng Tr ack Fi xt ur es

Swab [ t r ack bol t s, ]  [ swi t ch poi nt s, ]  [ t hr ow mechani sms, ]  and [ j oi nt  bar s]  
wi t h oi l  speci f i ed.

3. 2. 9   Concrete

I nst al l  concr et e f or  f l angeways [ ,  gr ade beams]  and [ encasement s]  i n 
accor dance wi t h Sect i on 03 30 00 CAST- I N- PLACE CONCRETE.

3. 3   CLEANUP

Upon compl et i on of  t he wor k,  c l ear  j ob s i t e of  equi pment ,  sur pl us mat er i al ,  
and debr i s.   [ Di spose of  such mat er i al  [ of f  Gover nment  pr oper t y]  [ at  t he 
s i t e i ndi cat ed] . ]   [ Di sposal  i s  as r equi r ed i n Sect i on 01 57 19 TEMPORARY 
ENVI RONMENTAL CONTROLS. ]

3. 4   FI ELD QUALI TY CONTROL

3. 4. 1   Test  f or  Gr out

Ver i f y nonmet al l i c ,  nonshr i nk gr out  st r engt h dur i ng pl acement  of  gr out  at  
dai l y  i nt er val s by mol di ng and t est i ng st andar d cubes of  sampl es t aken at  
t he j ob s i t e.   Take t hr ee t est  cubes each day f or  gr out  pl aced t hat  day.   
Mol d and cur e t est  speci mens i n accor dance wi t h ASTM C109/ C109M.   Fur ni sh 
necessar y l abor ,  mat er i al s,  and f aci l i t i es f or  mol di ng t he sampl es and f or  
handl i ng and st or i ng t he cubes at  t he s i t e of  t he wor k.   Tr anspor t  cubes t o 
t he l abor at or y not  sooner  t han 24 hour s af t er  mol di ng.   Test  speci mens f or  
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compr essi ve st r engt h i n accor dance wi t h ASTM C109/ C109M.   Gr out  st r engt h 
t est  eval uat i on i s t he aver age of  t he st r engt hs of  speci mens t est ed at  3 
days.

3. 4. 2   Vi sual  I nspect i on

I nspect  r ai l  f i t t i ngs t hor oughl y.   I nspect  f or  def ect s t hat  mi ght  hi nder  
sat i sf act or y oper at i on.   [ I nspect  bol t ed j oi nt s f or  l oose bol t s and smoot h 
t r ansi t i ons bet ween r ai l s  of  di f f er ent  sect i ons. ]   I nspect  each wel ded 
j oi nt  t hor oughl y af t er  r emoval  of  t he mol d and gr i ndi ng of  excess met al .   
Cor r ect  or  r epl ace wel ds cont ai ni ng sur f ace cr acki ng,  s l ag i ncl usi on,  gas 
pocket s,  and l ack of  f usi on.   Met hod of  cor r ect i on must  be appr oved by t he 
Cont r act i ng Of f i cer .

3. 4. 3   Ul t r asoni c I nspect i on of  Wel ded Rai l  Joi nt s

[ The Gover nment  wi l l  i nspect  each wel d ul t r asoni cal l y f ol l owi ng t he v i sual  
i nspect i on. ]   Per f or m ul t r asoni c i nspect i on and t est i ng of  each wel d i n 
accor dance wi t h MIL-STD-1699 .   Cor r ect  or  r epl ace def ect i ve wel ds.   Cl ean 
r ai l s  at  t est i ng l ocat i ons as di r ect ed by Cont r act i ng Of f i cer .   The met hod 
of  cor r ect i on must  be appr oved by Cont r act i ng Of f i cer .

3. 4. 4   Load Test

Load t est  of  t r ackage wi l l  be per f or med by t he Gover nment  pr i or  t o wor k on 
concr et e f l angeways,  encasement s,  and pavement .   The l oad t est  i s  t o be 
per f or med af t er  compl et i on of  t r ack wor k,  but  bef or e r ai l s  ar e cover ed by 
concr et e f l angeways and encasement s.   The l oad t est  f or  cr ane t r ackage 
consi st s of  a por t al  cr ane suppor t i ng a l oad desi gnat ed by t he Cont r act i ng 
Of f i cer  t r aver si ng new t r ack wor k.   The cr ane must  oper at e wi t hout  
di f f i cul t y,  wi t hout  bi ndi ng of  cr ane wheel  f l anges,  or  wi t hout  v i s i bl e r ai l  
def l ect i on.   Ver t i cal  movement  of  t he ends of  cr ane [ swi t ches]  [ and]  
[ t ur nt abl e f r ogs]  must  not  exceed 3 mm 1/ 8 i nch dur i ng t he passage of  any 
cr ane.   Cor r ect  or  r epl ace def ect i ve wel ded r ai l  j oi nt s,  r ai l ,  and 
f i t t i ngs.   Cor r ect  t he causes of  excess def l ect i ons,  and r et i ght en anchor  
bol t s l oosened under  cr ane wheel  l oadi ng.

3. 4. 5   Thr ow Mechani sm Oper at i onal  Test

Test  t hr ow mechani sms f or  ef f ect i veness,  secur i t y,  i nt egr i t y,  and 
r el i abi l i t y  i n accor dance wi t h t he oper at i onal  r equi r ement s of  t he 
mechani cal  and el ect r i cal  sect i ons of  t he speci f i cat i ons.

3. 4. 6   Retesting

Ret est  cor r ect ed and r epl aced i t ems.

3. 4. 7   Recor d Dr awi ng Sur vey

**************************************************************************
NOTE:   A Recor d Dr awi ng sur vey may be r equi r ed wher e 
al i gnment  of  cr ane r ai l s ,  gage r educt i on,  or  
or i ent at i on of  f i t t i ngs i s expect ed t o be cr i t i cal  
or  pr obl emat i c.   The sur vey may be per f or med by 
Cont r act or ,  Gover nment ,  or  i ndependent  sur veyor .

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

**************************************************************************
NOTE:   I ncl ude br acket ed ( l ast )  sent ence i f  
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Cont r act or  i s  t o per f or m r ecor d dr awi ng sur vey.
**************************************************************************

At  compl et i on of  cr ane t r ack r epl acement  wor k,  and bef or e st ar t  of  wor k on 
concr et e f l angeways,  encasement s,  and pavi ng,  [ per f or m]  a r ecor d dr awi ng 
sur vey of  cr ane t r ack al i gnment  [ wi l l  be per f or med by Cont r act i ng Of f i cer .   
Not i f y Cont r act i ng Of f i cer  [ _____]  cal endar  days i n advance of  t he 
avai l abi l i t y  of  t he cr ane t r ackage f or  conduct i ng t he sur vey.   Execut i on of  
t he sur vey wi l l  r equi r e [ _____]  days f or  compl et i on] .   Devi at i on of  r ecor d 
dr awi ng hor i zont al  cr ane r ai l  al i gnment  i n excess of  t ol er ances speci f i ed 
her ei n wi l l  const i t ut e gr ounds f or  r ej ect i on of  t he wor k.   Sur veys,  i n 
addi t i on t o t he i ni t i al  sur vey made necessar y by nonconf or mi ng wor k,  ar e at  
Cont r act or ' s expense.   [ Pr ovi de t wo set s of  f ul l - s i ze cont r act  dr awi ngs 
mar ked- up t o show r ecor d dr awi ng condi t i ons.   The r equi r ement s f or  t hese 
sur veys ar e i n addi t i on t o t he r equi r ement s of  Di v i s i on 1 f or  qual i t y  
control.]

        - -  End of  Sect i on - -
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