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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  wel di ng of  cr ane r ai l  and r ai l r oad 
r ai l  by a t her mi t e pr ocess.

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 Criteria Change Request (CCR) .

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

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

1.   Locat i on of  wel ds.
**************************************************************************

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,  
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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 si 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 publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2020; Errata 1 2021) Structural Welding 
Code - Steel

ASTM INTERNATIONAL (ASTM)

ASTM E10 (2017) Standard Test Method for Brinell 
Hardness of Metallic Materials

ASTM E110 (2014) Standard Test Method for Rockwell 
and Brinell Hardness of Metallic Materials 
by Portable Hardness Testers

U.S. DEPARTMENT OF DEFENSE (DOD)

MIL-STD-1699 (1992; Rev B) Nondestructive Evaluation of 
Butt Welds in Crane and Railroad Rails

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 ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  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 cl assi f i 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  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s 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  
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Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  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 ct  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"  c l assi f i cat i on i ndi cat es submi t t al s r equi r ed 
as pr oof  of  compl i ance f or  sust ai nabi l i t y  Gui di ng 
Pr i nci pl es Val i dat i on or  Thi r d Par t y Cer t i f i cat i on 
and as descr i bed i n Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.

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.

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

Government approval is required for submittals with a "G" or "S" 
classification.  Submittals not having a "G" or "S" classification are 
[for Contractor Quality Control approval.][for information only.  When 
used, a code following the "G" classification identifies the office that 
will review the submittal for the Government.]  Submit the following in 
accordance with Section 01 33 00  SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Welding Procedure

Cold Weather Welding Procedures

Wet Weather Welding Procedures

SD-06 Test Reports

Ultrasonic Tests

Hardness Tests

Weld Correction Method

SD-07 Certificates

Operator Qualification

SD-08 Manufacturer's Instructions

Thermite Kit

SD-11 Closeout Submittals

Joint Records

1.3   QUALITY ASSURANCE

**************************************************************************
NOTE:   Ther mi t e wel di ng pr ocesses and ki t s have been 
devel oped by t he f ol l owi ng compani es.   Ther e may be 
ot her  pr ocesses avai l abl e.   Thi s Gui de Speci f i cat i on 
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has been pr epar ed wi t h t he pr ocesses of  t hese 
manuf act ur er s i n mi nd.   I f  anot her  manuf act ur er ' s 
pr oduct  i s avai l abl e i n t he v i c i ni t y of  t he act i v i t y 
at  whi ch t he wor k i s t o be per f or med,  modi f y t hi s 
Gui de Speci f i cat i on as necessar y.

1.   Or go- Ther mi t  I nc. ,  3500 Col oni al  Dr i ve Nor t h,  
Manchest er ,  NJ 08759,  Tel ephone:  ( 732)  657- 5781

2.   Rai l t ech Bout et ,  I nc. ,  25 I nt er st at e Dr i ve,   
P. O.  Box 69,  Napol eon,  OH 43545,  Tel ephone:  ( 419)  
592-5050

3.   ESCO Equi pment  Ser vi ce Co. ,  117 Gar l i sch Dr . ,  
El k Gr ove Vi l l age,  I L 60007,  Tel ephone:  ( 847)  
758-9860

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

Use only qualified procedures and personnel.  Procedures and personnel 
previously qualified in accordance with this specification are not 
required to be requalified, provided qualifications have not lapsed and 
qualification records are available.

1.3.1   Operator Qualification

Notify the Contracting Officer in writing one week prior to making 
qualification welds.  Qualify operators by welding one acceptable rail 
joint in accordance with a qualified procedure.  This qualification may be 
accomplished either prior to production welding or on the first joints to 
be welded at the work site.  If welding operator qualification is 
conducted at the work site, perform no further welding until the 
qualification weldments have been accepted by visual inspection and 
ultrasonic tests.  Obtain written approval of the acceptability of the 
welded joint from the Contracting Officer prior to continuing with 
welding.  Welding operator's qualifications are effective from the test 
date and will remain in effect for a period of one year.

1.3.2   Acceptable Welds

Welds that meet the visual inspection and ultrasonic test requirements of 
MIL-STD-1699  are considered acceptable.  Welds selected for testing for 
Brinell Hardness must meet the requirements of ASTM E10 and paragraph 
HARDNESS TESTS.

1.3.3   Procedure Qualification

1.3.3.1   Written Procedure

Prepare for the welding process to be used.  The procedure must include 
any particulars of the process deemed pertinent to the successful 
completion of the welds.

1.3.3.2   Manufacturer's Procedure

No separate qualification is necessary for various rail weights, although 
in order to be qualified for a specific rail weight or cross section, the 
procedure must include fit-up requirements and other features unique to 
the rail weight or cross section of the rails to be welded.
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1.3.3.3   Welding Procedure Qualification

a.  Submit welding procedure qualification records acceptable to the 
Contracting Officer as proof of previous qualification under this 
specification.

b.  Welding procedure not previously qualified under this specification 
may be qualified by providing four consecutive acceptable welded rail 
joints.  An acceptable weld is defined as a weld which has been 
visually inspected and ultrasonically tested and has been found 
acceptable in accordance with MIL-STD-1699  and ASTM E10.  This 
qualification may be accomplished either by shop fabrication of the 
joints or on the first four joints welded at the work site.  If 
procedure qualification is accomplished at the work site, perform no 
further welding until the qualification weldments have been accepted 
by visual inspection and ultrasonic tests.  Obtain written approval of 
the acceptability of the four welded joints from the Contracting 
Officer prior to continuing with welding.

c.  Ambient temperature:  Welding procedures are considered qualified for 
use at an ambient temperature of  10 degrees C  50 degrees F  and above 
regardless of ambient temperature during welding of qualification 
assemblies.  Do not conduct welding below  10 degrees C  50 degrees F  
without a specifically qualified procedure.  Procedures qualified for 
use at ambient temperatures less than  10 degrees C  50 degrees F  must 
be qualified by welding test assemblies in accordance with the 
procedure qualification requirements of this specification at the 
desired minimum ambient temperature plus or minus  one degree C  5 
degrees F .  Procedures thus qualified are considered acceptable for 
use at the minimum qualified ambient temperature and above.  Submit 
cold weather welding procedures .

d.  Wet weather welding:  Perform welding only during dry weather.  No 
welding will normally be permitted on wet, showery and inclement 
days.  However, if means are provided to protect the work and work 
area, welding may be performed during other than dry weather, if 
approved by the Contracting Officer.  Submit wet weather welding 
procedures .

e.  Confined space welding:  Welding in confined spaces must comply with 
AWS D1.1/D1.1M  to assure adequate ventilation for personnel safety.

1.3.4   Required Data

Submit thermite kit  manufacturer's instructions and recommendations 
covering rail end preheat treatment, thermite ignition, mold removal, and 
finishing.

1.3.5   Welding Procedure

Submit a report of the following information:

a.  Thermite kit manufacturer's name and kit size or designation

b.  Thermite kit batch numbers and manufacturing date

c.  Welding procedure designation (name, number)

d.  Size of rail section being joined and type of rail
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e.  Test assembly identification number

f.  Results of nondestructive testing of qualifications assemblies

g.  Date of qualification (test date)

1.3.6   Required Qualification Welds

Submit operator qualification  welding results in accordance with paragraph 
OPERATOR QUALIFICATION.  Submit procedure qualification welding results in 
accordance with paragraph WELDING PROCEDURE QUALIFICATIONS.  Include 
results of ultrasonic test and hardness tests.  Welders certification or 
procedure qualification may be substituted, pursuant to paragraph QUALITY 
ASSURANCE.

1.4   DELIVERY AND STORAGE

Deliver materials in the manufacturer's original unbroken packages or 
containers plainly labeled with the manufacturer's name and brand.

1.4.1   Receipt Inspection of All Thermite Weld Kits

Perform visual inspection of the weld kit package for freedom from damage 
and record the thermite weld mix batch number and manufacturing date.  Do 
not use kits which have been manufactured more than 2 years before the 
date of use or show signs of having been wet.

1.4.2   Material Control

Store materials in the original package and keep dry at all times until 
used.

PART 2   PRODUCTS

2.1   MATERIALS

Provide in kit form including preformed mold, thermite powder, wicking 
cord, luting material, and all necessary materials and accessories needed 
to provide one welded rail joint per kit.  Molds must be factory-made, 
moisture free, and of nonhygroscopic material.

PART 3   EXECUTION

3.1   SEQUENCE OF OPERATION

Perform work in strict accordance with the qualified procedure.

3.1.1   Rail Preparation

Cut rails which are battered, cracked or notched, or which contain bolt 
holes so that these irregularities are removed.  Rail surface must be free 
of grease, dirt, loose oxide, and moisture on the face of and for 
approximately  125 mm  5 inches  from the joint to be welded.  Clean rail 
ends by grinding or wire brushing.  Use a torch to remove grease, oil, or 
moisture in accordance with procedures in thermite manufacturer's 
instructions.  Rail cutting, when necessary, must be by the saw-cut 
method.  Remove all burrs, rolled-over edges, and loose oxide before 
applying the mold.  No flame cutting of rails is permitted.  If the space 
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between the mold and the rail is unusually large on used or relayer rails, 
fill this gap with a piece of wicking cord before luting or packing.

3.1.2   Rail Alignment

Separate rail ends as recommended by the welding process manufacturer. 
Align rails as to both surface and gage, and raise the rails at the joint 
to compensate for the greater thermal contraction that occurs in the rail 
head during cooling relative to the web and base regions.  Measure the 
amount of joint elevation with a  900 mm  36 inch  long straightedge centered 
at the joint.  The correct elevation is obtained when  2 mm  1/16 inch  
separates the top of the rail head and bottom surface of the straightedge 
at both ends.

3.1.3   Placing of Molds

Attach the molds to the rails, centered over the joint, and seal the molds 
to the rail with luting material according to the welding kit 
manufacturer's instructions.  Handle the luting material, a mixture of 
clay and sand, so that none is introduced into the weld chamber.  Align so 
that the centerline of the mold coincides with the centerline of the gap.  
Install the tapping plug or discs in the crucible and pour in the 
prescribed amount of thermite mixture.

3.1.4   Preheating Rail Ends

Preheat the rail ends in accordance with the manufacturer's instructions 
and recommendations.

3.1.5   Ignition of Thermite

Follow manufacturer's instructions and recommendations regarding the 
ignition of the thermite.

3.1.6   Mold Removal

Follow manufacturer's instructions regarding mold removal.

3.1.7   Finishing

Follow manufacturer's instructions and recommendations.  No finishing is 
required on the web and base of rail.  Perform final grinding when the 
weld and rail have cooled to ambient temperature.  Do not use a cutting 
torch to remove excess weld metal.

3.1.8   Joint Records

Submit a record of the date and location of each weld made.  The record 
must also include the rail type, size, thermite kit manufacturer's name, 
and thermite weld portion batch number.  Also, provide a record of the 
nondestructive test date and acceptance date.

3.2   INSPECTION AND TESTING

3.2.1   Visual Inspection

Inspect each welded joint after removal of the mold and grinding or 
removal of excess metal.  Pay particular attention to surface cracking, 
lack of fusion and other surface irregularities.  Correct or replace all 
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defective welds at no additional cost to the Government.  Submit the weld 
correction method  for approval by the Contracting Officer.

3.2.2   Nondestructive Inspection

Inspect each welded joint by ultrasonic tests  using the method of 
inspection and acceptance as prescribed in MIL-STD-1699 .  Correct or 
replace all defective welds at no additional cost to the Government.  The 
method of correction must be approved by the Contracting Officer.  Inspect 
all repairs to defective welds using the method of inspection and 
acceptance as prescribed in MIL-STD-1699 .  Submit test reports showing 
compliance with MIL-STD-1699 .

3.2.3   Hardness Tests

Perform Brinell hardness test in accordance with ASTM E10 and ASTM E110.  
The Brinell Hardness Number (BHN) of the weld and for the rail for a 
distance of  150 mm  6 inches  on each side of the joint must be greater than 
250.  In the heat-affected zone (a distance not greater than  25 mm  one inch
 to each side of the joint) the BHN may be up to 20 points lower except 
for the top of the rail, which must not be less than 250.  Check hardness 
on at least 10 percent of all welds.  Perform tests on randomly selected 
welds or as directed by the Contracting Officer.  Submit test reports 
showing welds meet hardness requirements of this paragraph.

        -- End of Section --
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