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PART 1 GENERAL

1.1 UNI T PRI CES

1.1.1 Rai
1.1.1.1 Qut - of - Face Rail Repl acenent
1.1.1.2 Spot Rail Repl acenent
1.1.2 Joint Bars
1.1.3 Conprom se Joints
1.1. 4 Tur nout s
1.1.4.1 New Tur nout s
1.1.4.2 Tur nout Repair
1.1.4.2.1 "Switch Repair"
1.1.4.2.2 "Frog Repair"
1.1.4.2.3 "Quard Rail Repair"
1.1.5 Track Crossing
1.1.6 Crossties and Switch Ties
1.1.7 Ceotextiles
1.1.8 Bal | ast, CQut-of-Face Surface and Aligning
1.1.9 Subbal | ast
1.1.10 Bridge Work
1.1.10.1 Lunmp Sum Paynent
1.1.10.2 Track over Ball ast ed-deck Bridges
1.1.11 Track Spi kes
1.1.12 Track Bolt Assenblies
1.1.13 Tie Plates
1.1.14 Rai|l Anchors
1.1.15 I nsul ated Joints
1.1.16 New Bunper s
1.1.17 New Wheel st ops
1.1.18 Sal vaged Bumnpers and Wheel st ops
1.1.19 Install Bunpers
1.1.20 Instal |l \Weel st ops
1.1.21 Cushi on Head for Bunper
1.1.22 Fast eni ngs

SECTION 34 11 00 Page 1



23 | nner Guard Rail
24  Adj usted gage Rods
25 New gage Rods
26 Sal vaged gage Rods
27 Install ed Sal vaged gage Rods
28 New Derail s
29 Installed Derails
30 Rai | Wel di ng
.1.30.1 Rail Welding Thermte
.1.30.2 Rail Welding Electric Arc
31 Rai |l Joint Gap Adjustnent
32 Rai |l Joint Repair
33 Respi ki ng
34 Rai | Cropping
35 Tighten Bolts
36 Bolt Assenbly Repl acenent
37 Track Construction
38 Track Rermpval and Sal vage
39 Track Renpval and Scrap
40 Turnout Renoval and Sal vage
41 Strai ght Rail Turnout
42 Rai | Bonds
43 Rai | Grounds
44 Renoval of Existing Crossing Surfaces
45 Sal vage of Grade Crossing Panel
46 Track Rempval and Track Construction Through Crossings
47 Grade Crossing Surface Installation
48 Subdr ai ns
49 Condui t
50 G eani ng Fl angeways
51 U trasonic Testing of Rail
.52 El ectric Arc Wl ding
REFERENCES
SUBM TTALS
QUALI TY ASSURANCE
4.1 Track Construction
4.2 Wl di ng
DELI VERY, STORAGE, AND HANDLI NG
.1 Material s and Sanpl es
.2 Ceotextiles
PRQIECT/ SI TE CONDI TI ONS
Tenporary Work
Traffic Control
Wl di ng
Li cense Agreenent
4.1 Provi si ons and Requi renents
4.2 I nsurance Policy Requirenents
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PART 2 PRODUCTS

2.1 BALLAST
2.2 SUBBALLAST
2.3 GEOTEXTI LE
2.3.1 Physi cal Property Requirenents
2.3.2 Di nensi onal Requi renents
2.4 JAONT BARS
2.4.1 New Joi nt Bars
2.4.2 Used Joint Bars
2.4.3 Conprom se Joint Bars
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2.4.3.1 New Conproni se Joint Bars
2.4.3.2 Used Conproni se Joint Bars
5 GREASE
6 O L FOR CORRCSI ON PROTECTI ON
7 RAI L
2.7.1 New Joi nt ed Rai
2.7.1.1 CGeneral Requirenents
2.7.1.1.1 Rai | Lengths
2.7.1.1.2 Rail Drilling
2.7.1.2 New | ndustrial G ade Rail
2.7.1.2.1 Testing
2.7.1.2.2 Strai ght ness
2.7.2 Used Joi nted Rai
2.7.2.1 Rel i ef Rai
2.7.2.2 Rel ay Rai
2.7.2.2.1 Rail Drilling
2.7.2.2.2 Length
2.7.2.2.3 Maxi mum Al | owabl e Wear
2.7.2.2.4 Condi ti on and Appearance
2.7.2.2.4.1 Maxi mum Al | owabl e Lip
2.7.2.2.4.2 Engi ne Burns
2.7.2.2.4.3 End Batter and Chi pping
2.7.2.2.4.4 Runni ng Surface Danage
2.7.2.2.4.5 Defects Not Pernmitted
2.7.3 Vel ded Rai
8 TIE PLATES
2.8.1 Cener a
2.8.2 Used Tie Pl ates
9 WOOD TIES
2.9.1 Crossties
2.9.1.1 Except at Road Crossings
2.9.1.2 At Road Crossings
2.9.2 Switch Ties
2.9.3 Bridge Ties
2.9.3.1 Bal | ast ed- Deck Bridge Ties
2.9.3.2 Open-Deck Bridge Ties
2.9.4 Tie Plugs
2.9.5 Anti-splitting Devices
10 BRI DGE Tl MBERS
11 BRI DGE LUMBER
.12 BRI DGE PI LES
13 ENG NEERED POLYMER COMPOSI TE TI ES
2.13.1 Crossties
2.13.1.1 Except at Road Crossings
2.13.1.2 At Road Crossings
2.13.2 Switch Ties
2.13.3 Bal | ast ed- Deck Bridge Ties
2.13. 4 Tie Plugs
14  STEEL TIES
15 CONCRETE TI ES
16  TURNQOUTS AND TRACK CRCSSI NGS
2.16.1 Rai |l and Joint Bars
2.16.2 Maxi mum Wear Used Rails Installed in Turnouts
2.16.3 Frogs, Switches, Quardrails and Appurtenances
2.16.3.1 Swi t ches
2.16.3.2 Frogs
2.16.3.3 New or Repl acenment Guard Rails
2.16.3. 4 Hook Pl ates
2.16.3.5 Swi tch Stands
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2.16.3.5.1 New or Replacenent Switch Stands
2.16.3.5.2 Exi sting Switch Stands
2.16.3.5.3 Swi tch Lanps
2.16.3.5.3.1 Refl ecti ng Type
2.16.3.5.3.2 Refl ecting Type with Daylight Disk
2.16.3.5.3.3 II'lum nated Type
2.16.4 Track Crossings
2.16.5 Rai | Braces
2.17 GRADE CRGSSI NGS
2.17.1 Crossing Material or Surface
2.17.2 Rai |
2.17.3 Ti es
2.17.4 Track Materials
2.17.5 Thr eaded Fasteners and Screw Spi kes
2.17.6 Pi pe for Subdrains
2.17.7 Cabl e Conduit
2.18 M SCELLANEQUS TRACK MATERI ALS
2.18.1 Spi kes
2.18.1.1 Track Spi kes
2.18.1.2 Bri dge Spi kes
2.18.2 Bolts, Nuts, and Spring Washers
2.18.2.1 Bolts and Nuts
2.18.2.2 Spring Washers
2.18.3 Rai|l Anchors
2.18.3.1 New I nstallation
2.18.3.2 Sal vaged Rai|l Anchors
2.18.3.3 Rail Cips and Fasteners
2.18.4 I nsul ated Joints
2.18.5 Bunpi ng Posts, Cushi on Heads and \Weel st ops
2.18.5.1 Bunpi ng Posts
2.18.5.2 Cushi on Heads
2.18.5.3 Weel st ops
2.18.6 Used Bunpi ng Posts and \Weel st ops
2.18.7 I nner Guard Rai
2.18.8 Gage Rods
2.18.8.1 New Gage Rods
2.18.8.2 Used Gage Rods
2.18.9 Derails
2.18.9.1 New Derail s
2.18.9.2 Used Derails
2.19 SALVAGED MATERI ALS
2.19.1 Dunnage
2.19.2 Mar ki ng Pai nt
2.19.3 Sal vagi ng Rai
2.19.4 Joint Bars
2.19.5 Tie Plates
2.20 RAI L BONDI NG AND GROUNDI NG
2.20.1 Rai | Bonds
2.20.2 Groundi ng Rods
2.20.3 G ound Connection Cabl es
2.20.4 El ectrical Connecting Hardware
2.21  VELDI NG
2.21.1 Rail Welding Kits
2.21.2 El ect r odes

PART 3 EXECUTI ON

3.1
3.1.1

REMOVAL, SALVAGE, AND DI SPOSI TI ON OF MATERI ALS

Materials To Be Sal vaged

SECTION 34 11 00 Page 4



w N W

W W w0 W w

PLOLWOLwWPROWLwWwWwwwwEERE

WwwNhwwN

Met hods and Procedures

Inventory of Track Materials

I nspection and Reconditioning of Used Track Materials
Cl eani ng By Hand or Mechani cal Means

2 Vi sual Examination of Rails

3  Visual Examination of Joint Bars

4  Visual Exami nation of Gage Rods

5 Visual Exanmination of Tie Plates and Rail Anchors
6 Gage Rods

7 Grade Crossing Materials
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ransport and Stack Excess and Sal vaged Material s
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1.5. Material Not Used In Track Repair
1.5. Stacki ng of Rails

1.5. Stacki ng of Joint Bars, Gage Rods, and Tie Pl ates
1.5. Cont ai ners

1.5.5 St acki ng of Special Trackwork Materials
6 Material to be Scrapped

PLACEMENT OF BALLAST [ AND SUBBALLAST]

1 Subbal | ast

2.1.1 Subbal | ast Pl acement

2.1.2 Subbal | ast Conpacti on

2 Bal | ast

2.2.1 Bal | ast Pl acenent

2.2.2 Bal | ast Distribution

2.2.3 Bal | ast Bel ow Ti es

TRACK CONSTRUCTI ON AND QUT- OF- FACE RELAY
1 Roadbed Preparation

2 Ceotextile for Track Construction

3 Unl oadi ng the Materials

4 Ties

5 Tie Pl ates

6 Rai

3.6.1 Layi ng Rai

3.6.2 Joints

3.6.3 Expansi on Al | owance

3.6.4 Cutting Rai

3.6.5 Mat ching Rails

3.6.6 Rai | Repl acenent

3.6.7 Qut - of - Face Rail Rel ay

3.6.8 Spot Rail Repl acenent

3.3.6.8.1 Repl acenent Rai

3.3.6.8.2 Spot Rail Replacenent Resulting in Joint Staggers
7 Joint Bars

8 Spi ki ng

3.8.1 Spi ki ng Procedures

3.8.2 Nunber of Spikes

9

Ti e Pl ugs

10 Rai | Anchor Pl acenent
11 I nner Guard Rails

12 Derails

13 Super el evati on

14 Prelim nary Surfacing

3.14.1 Lifts

3.14.2 Tanpi ng

3.14.3 Repl acenent of Ties

3.14. 4 Track O f The Ends of Open Deck Bridges
3.14.5 Runof f of Track Raises

3.14.6 Hori zontal Real i gnnent

15 Fi nal Surfacing
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1 Fi nal Tanpi ng
2 Fi nal Alignnent
3 Fi nal Dressing
.4 Sur pl us Bal | ast
d eanup
1 Shoul der Renpval and Reconstruction
2 Spoi|l Materials

17 Fi nal Adjustnents

18 Tol erances for Finished Track

.3.18.1 Gage

Al i gnnent

.2
.3.18.3 Track Surface
.4

Guard Face Gage

.3.18.5 Guard Check Gage

TURNOUTS AND TRACK CROSSI NGS

Tur nout Reconstruction
1.1 Install Sal vaged Turnouts
1.2 Sal vage and Install Turnouts
1.3 Turnout Renoval and Sal vaged or Scrapped
1.4 Trackbed
1.5 Repl acenent Tur nout
1.6 Mat chi ng
1.7 Pl aci ng of Ball ast
1.8 Exi sting Switch Stand
1.9 Rai|l Anchors
Turnout Repair
2.1 Switch Ties
2.2 Bolt Ti ghtening
2.3 Rebui ld Switch Points and Protectors, Frogs, and Guard
Rail s
4.2.4 Regage C osure Rails
HI GHWAY CROSSI NGS

Subgr ade

Ceotextile Installation

Preparation

Pl acement

Pl acement of Cover Materi al

Equi pnent Operations on the Cover Materi al

M ni mum Bal | ast Depth

Tampi ng Operations

Doubl e Layers

Bal | ast Pl acenent and Surfacing

Ti es

Tie Plates, Spikes, and Anchors

Rai |

Li ni ng and Surfaci ng

Crossing Surface

Type 1 Aggregate Crossings

Type 1A Aggregate with Tinber Flangeway Guards Crossings
3 Type 2 Tinber Plank Crossings

4 Type 3a Asphalt Crossings

5 Type 3b Asphalt Wth Tinber Fl angeway Header Crossings
6 Type 4a Cast-in-place Concrete Crossings

.7 Type 4b Prefabricated Concrete Panel Crossings
8

S

.1
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Type 5 Full Depth Rubber Crossings
i gns and Signals
Location and Positioning of Signs
Traffic Contro
0 Crossi ng Fl angeways
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.5.10.1 Fl angeway Filler
.5.10.2 C ean Grade Crossing Fl angeways
.11 As-Built Draw ngs
BONDI NG AND GROUNDI NG TRACK
Rai | Joi nt Bond
Rai|l Cross-Bond and G ound
I nspection of Rail Bond and G ound
Rai| Bonds At Signalized Grade Crossings
Exi sting Bonds
Renoval of Defective Bonds
NSTALLATI ON OF M SCELLANEQUS TRACK MATERI ALS
Tie Pl ates
I nsul ated Joints
Bunpi ng Posts, Cushion Head, and \Weel st ops
Inner Guard Rails
Gage Rods
Installation of Joint Bars
Rl DGE REPAI R
State and Local Governnent Permts
Work Hours
Schedul e of Bridge Repair Work
Ti mber Pile Repair
Ti mber Pil e Repl acenent
Bridge Ti e Replacenent Open-Deck Bridges
Ri vet Repl acenent
LECTRI C ARC VELDI NG
Wl di ng Supervi si on
Weat her Condi ti ons
Wl di ng Manganese Frogs and Crossings
3.1 Manganese Over heati ng
3.2 Slotting
Wel ding Switch Points
Wel ding Switch Point Protectors
.1 In Track
.2 Qut of Track
Wel di ng Engi ne Burns
.1 Depth and Length Limtations
.2 Anbient Limtations
.3 Nunber of Welds
.4 \Welding Procedure
Wel ding Rail Joints
0 THERM TE WVELDI NG PROCEDURES
.10.1 End Preparation
3.10.1.1 C eani ng
3.10.1.2 Gap and Al i gnment
.10.2 Surface M salignment Tol erance
.10.3 Gage M salignment Tol erance
3.10. 4 Therm te Wl di ng
3.10.4.1 Thermte Weld Preheating
3.10.4.2 Thermte Weld Cooling
3.10.5 Wel d Fi ni shing and Tol erances
3.10.6 Weld Qality
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.1 Cutting and Drilling of Rail
.2 Rai | Joints

2.1 Used Bolt Assenblies
3.11.2.2 Joi nt Repair

. 2.3 G eani ng of Finishing Area
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3.11.4 Spot Ti e Repl acenent
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3.11.4.7 Insertion of New Ties
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3.11.5 Joi nt Respi ki ng
3.11.5.1 Substitution of Tie Plates
3.11.5.2 Respi ked Joints
3.11.6 Regagi ng
.12 SAMPLI NG AND TESTI NG
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SECTION 34 11 00

RAI LROAD TRACK AND ACCESSORI ES
04/ 08
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NOTE: This guide specification covers the
requirenents for new railroads after the roadbed has
been prepared, and railroad rehabilitation

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Format Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate informtion.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

EE R R R S I R R R I R S R R R R R S I R R R R R R R S R R R

PART 1 GENERAL

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This section will be used only for railroad
construction after the roadbed has been prepared.
Sections 31 11 00 CLEARI NG AND GRUBBI NG and 31 00 00
EARTHWORK wi | | be used for specifying roadbed
preparation. CAUTION: Coordination of this section
wi th other sections of the specifications and with
the project drawings is required.

The follow ng information should be shown on the
dr awi ngs:

a. Location of various sizes of rail if required.

b. Approxinmate | ocation of conprom se joints.
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c. Locations of accessories such as wel ded joints,
rail anchors, guard rails, gage rods, bonded and
grounded track, etc.

d. Locations of itens of equipnment such as derails
and car bunpers.

e. Location of turnouts, including dinensions from
poi nt of switch and center of last switch tie. Also
type of switch stand and quantity and | ocation of
switch ties.

f. Track section with all needed di nensions.
g. Superelevation |ocations and anounts.

h. Hi ghway grade crossing |location, type, and
details (cross-sections) as required. Standard
details for each type of crossing are avail able on
CADD t hrough the PCASE program

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

1.1 UNI T PRI CES

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

NOTE: When |lunp sum paynment is desired in the
Invitation for Bids for work covered under this
section the UNIT PRI CES paragraphs will be del eted
and subsequent paragraphs renunbered.

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

Each bid itemw |l be nmeasured by the unit listed in the Bid Schedul e.
Materials nust be actually used or installed in the conpleted work. No
nmeasurenent will be made for wasted materials or materials used for the
conveni ence of the Contractor. The quantities thus determ ned will be
paid for at their respective unit prices as shown in the Unit Price
Schedul e. This payment will constitute full conpensation for furnishing
mat eri al s, equi prent, and | abor and incidentals necessary to conplete the
work required, and for renoving and properly disposing of replaced
materials. Any required work or materials, such as lubricants and
creosote, which are not listed on the Unit Price Schedul e, are considered
subsidiary to the itenms listed, and include their cost in the costs for
the listed itens. Bid items are self-explanatory except as descri bed

bel ow.

1.1.1 Rai |

EE R I R R S I R R I R I R I R S R R R O S I R R R R R S R R S R R R

NOTE: Use the followi ng paragraph for new track
construction. Use paragraphs Qut-of-Face Rai
Repl acenent and Spot Rail Repl acenent bel ow for
rehabilitation work.

EE R R R S I R R I R I R I R S R R R R S R I R I R I R R S R R S R R R

Rail will be paid for on a unit price per linear neter ft of rail weight
shown in the Unit Price Schedule. Stock rails and closure rails will be
i ncl uded for payment in the turnout unit price. The rails in road
crossings will be included for payment for rail. Payment [will] [will

SECTION 34 11 00 Page 10



not] include such itens as [furnishing the rail,] [cutting and drilling
the rail,] [installing the rail,] [and] [delivering the old rail renpbved
fromtrack to the designated storage area].

1.1.1.1 Qut - of - Face Rail Repl acenent

Measurenent will be by the linear neter of 30.5 m ft of 100 ft or nore of
contiguous replacenment rail acceptably installed. Paynent will be at the
contract unit price per linear nmeter ft for "CQut-of-Face Rail Replacenent".

1.1.1.2 Spot Rail Repl acenent

Measurenent will be by the linear neter of less than 30.5 m ft of |ess
than 100 ft of contiguous replacenent rail acceptably installed. Existing
rails which are adjusted in the track during spot rail replacenent wll

not be neasured for paynent. Existing rails which nmust be transposed or
exchanged during spot rail replacenment, as determ ned by the Contracting
Oficer, [will] [will not] be neasured for paynent. Paynment will be at
the contract unit price per linear neter ft for "Spot Rail Replacenent".

1.1.2 Joint Bars

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: List joint bars required.

EE R I R R S I R R I R I R I R S R R R R S I R R I R R R S S R S R R

Joint bars will be paid for at the unit price per pair under "Furnish
Joint Bars" for the following items: [ ].

1.1.3 Conprom se Joints

Conpromise joints will be paid for at the contract unit price per joint
for "Furnish Conprom se Joint".

1.1.4 Tur nout s
1.1.4.1 New Tur nout s

Turnout construction will be nmeasured and paid for at the contract unit
price for "Furnish and Install New Turnouts". Include the conplete
switch, switch stand, connecting rod, switch rods, attachments, switch
points, slide plates, rail braces, frog, fillers, joint bars and track
bolts for the switch and frog, switch ties, and all other required itens,
including rail, rail anchors, standard tie plates, and spikes. Ball ast
will be paid for at the unit price for ballast. The pay limt for turnout
construction begins at the center of the No. "0" tie at the front of the
turnout to the last long switch tie of the rear of the turnout.

1.1.4.2 Turnout Repair
The followi ng are turnout and track crossing unit price pay itens:
1.1.4.2.1 "Switch Repair"

(1) "Replace Switch Stand" - Each
(2) "Replace Switch Points" - Each

(3) "Install or Replace Heel Fillers" - Each
(4) "lInstall or Replace Heel Filler Bolt Assenmbly" - Each
(5) "lInstall or Replace Switch Pl ates" - Each
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(6) "lInstall or Replace Switch Braces" - Each
(7) "Renpve and Respi ke Braces and Pl ates" - Each
(8) "Adjust Adjustable Braces" - Each
(9) "Install or Replace Switch Rods and dips" - Each
(10) "Replace Connecting Rod" - Each
(11) "Gind and Dress Switch Point and Adjacent Stockrail™ Each
(12) "dean, Adjust, and Lubricate Switch" - Each
(13) "Rebuild Switch Point Protector" - Each
(14) "Rebuild Switch Point" - Each
(15) "Paint Switch Stand

1.1.4.2.2 "Frog Repair"
(1) "Replace Frog" - Each
(2) "lInstall or Replace Frog Plates or Hook Pl ates" - Each
(3) "Rebuild Frog" - Each
(4) "Gind and Dress Frog, Install or Replace Frog Bolt Assenbly" -

Each

1.1.4.2.3 "Quard Rail Repair"
(1) "Replace Guard Rail" - Each
(2) "lInstall or Replace Guard Rail Plates" - Each
(3) "lInstall or Replace Guard Rail Bolt Assenbly" - Each
(4) "lInstall or Replace Guard Rail Fillers" - Each
(5) "lInstall or Replace Canp Assenbly including Fillers and Wdges"

- Each

(6) "Tighten all Bolts in Turnouts" - Each

1.1.5 Track Crossing

Track crossings will be paid for at the contract unit price for "Furnish
and Install Track Crossing".

1.1.6 Crossties and Switch Ties

EE R R R S I R R I R R I R S R R R S R R R S I R I R I R R R R R S R R

NOTE: |If only one of the AREMA Manual standard
crosstie grades listed belowis to be used, I|ist
only the specified grade and del ete the other grade.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Crossties

each new crosstie acceptably furnished and installed as indicated.

ties wll

i ndi cat ed.

will be neasured for each defective crosstie renmoved and for

Swi tch

be measured for each length of defective switch tie removed and
for each length of new switch tie acceptably furnished and installed as

Def ective crossties and switch ties renoved become the

property of the Contractor. Crossties will be paid for at the contract
unit price for each type listed bel ow

"152 by 203 nr 6 by 8 in Gade Crosstie"
"178 by 229 nr 7 by 9 in Gade Crosstie"

Switch ties will be paid for at the contract unit price each for the

| engt h of

"2.74 m 9

switch tie |isted bel ow

ft Oin Switch Tie"

"3.05 m 10 ft O in Switch Tie"
"3.35 m11 ft O in Switch Tie"
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1

"3.66 m 12 ft O in Switch Tie
"3.96 m 13 ft 0O in Switch Tie"
"4.27 w14 ft 0 in Switch Tie"
"4.57 w15 ft 0 in Switch Tie"
"4.88 m 16 ft 0 in Switch Tie"
"5.18 m 17 ft 0O in Switch Tie"

1.7 Ceotextil es

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Renove this paragraph when Geotextiles are
not required.

EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

Ceotextile quantities will be paid for at the unit price as shown on the
Unit Price Schedule. Payment for material used in |aps, seans, or extra

| engt hs such as anchorage and for associ ated equi pment such as securing
pins along with the associated naterials, equipnent, |abor, and operations
is included in the contract unit price for "geotextile" and do not pay for

separately. For paynment purposes, installed geotextile will be neasured
in place to the nearest square neter square yard of placenent area. Only
mat eri al rmust be actually used or installed in the conpleted work will be
paid for.

.1.8 Bal | ast, CQut-of-Face Surface and Aligning

Measure bal | ast based upon certified scale tickets for railcars or other
delivery vehicles. Paynment for ballast material will be made at the
contract unit price per net netric ton ton of each gradation acceptably
furni shed and placed in track for "Furnish and Place Ballast". Submt
copies of waybills and delivery tickets during the progress of work
Before the final statement is allowed, file certified waybills and
delivery tickets for ballast actually used. CQut-of-Face Surface and

Aligning will be measured by the unit track-neter track-ft for each
track-neter track-ft of raise of each type or fraction thereof, acceptably
perfornmed. Paynent will be at the contract unit price per track neter ft

for each item gi ven bel ow

"Qut-of - Face Surface and Aligning - skin Lift"

"Qut-of - Face Surface and Aligning - 51 mr 2 in Raise"
"Qut-of-Face Surface and Aligning - 102 mm 4 in Raise"
"Qut-of-Face Surface and Aligning - 152 mm 6 in Raise"
"Qut-of - Face Surface and Aligning [ ] m | ] in Raise"

.1.9 Subbal | ast

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Renove this paragraph when Subballast is not
required.

EE R I R R S I R R R I R I R S R R R R S R I R I R R R R R R R R

Measur e subbal | ast based upon certified scale tickets. Paynment for

subbal | ast material will be nmade at the contract unit price per net netric
ton ton of each gradation acceptably furni shed and placed and conpacted on
the track bed for "Furnish, Place, and Conpact Subballast." Submt copies

of waybills and delivery tickets during the progress of work. Before the
final statenent is allowed, file certified waybills and delivery tickets
for subballast actually used.
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1.1.10 Bridge Work

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTES: Renove this paragraph when Bridge Work is
not required in the contract. This paragraph should
be edited to include paynment for the itens shown if
they are not paid for separately under the Bidding
Schedul e.

Open deck bridge repair would not be track
construction. Repair would require bridge tie
renewal s and wood guard rail renewals as separate
items.

EE R R R S I R I R I R I R S R R R R O S R R S R R R R R R R R

The following itens relating to bridge repair will be measured separately
for payment and are described under other sections of these specifications.
| TEM DESCRI PTI ON UNIT

Ti mber Pile Repair Li near m feet

Ti nber Pile Repl acenment Li near m feet

Shotcrete Repair Square m feet

Bri dge Ti e Repl acerment (Qpen-deck) Each

Ri vet Repl acenent Each

Gabi on and Gabi on Mattress Cubic myard

Al other work relating to bridge repairs will not be nmeasured but will be

paid for under the contract lunmp sumprices |listed below for work at the
followi ng locations: [ ].

.1.10.1 Lump Sum Paynent

Paynment for each lunp sumis full conpensation for all material, |abor
equi prent, and incidentals necessary to conplete the work as shown on the
drawi ngs and as specified herein. Lunp sum paynent will be exclusive of

those itens specifically covered by the unit prices referenced above. The
[ unp sum paynment itens include, but are not limted to, permtting,
traffic mai ntenance, denolition, excavation, excavation supports,

backfill, clearing, grubbing, protection of utilities and signals, tinber
repairs, tenporary supports, jacking bridges, concrete construction
bal | ast retaining walls, pipe, end walls, renoval and reinstallation of

exi sting track, surface preparation, and painting.

.1.10.2 Track over Ball asted-deck Bridges

Repair of track over ball asted-deck bridges will be neasured and paid for
at the contract unit price for the applicable repair item Renoval of

track over ball asted-deck bridges which are to be repaired is considered
incidental to the bridge repair. Reconstruction of track over open deck
bridges will be measured per track m ft and paid for at the contract unit
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price for TRACK CONSTRUCTI ON AND OUT- OF- FACE RELAY
1.1.11 Track Spi kes

Measurenent will be by the unit keg for each keg of spikes acceptably
furnished. Paynent will be at the contract unit price per keg under
"Furni shed Track Spikes". Paynent [will] [will not] be nade for

installation incidental to tie replacenment or rail relay.

1.1.12 Track Bolt Assenblies
E R R I I I b I I b I I I I I I I I I I I I I I I I I I I b I I I b I I I I I I I b I I I I I I I I I I I I

NOTE: List required bolt sizes.

EE R R R S I R I R I R I R S R R R R O S R R S R R R R R R R R

Track bolt assenblies include bolt, spring washer (nutlock and nut).

Measurenent will be for each bolt furnished of the foll owi ng sizes:
[ ]. Payment will be at the contract unit price per each "Furnished
Track Bolt Assenbly". Payment [will] [will not] be nmade for installation

incidental to rail joint repair or rail relay.

1.1.13 Tie Pl ates

EE R R R S I R I R I R I R S R R R R S R R I R R R R R S R R O

NOTE: List tie plate sizes required.

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

Measurenent will be for each tie plate acceptably furnished of the
foll owi ng size: [ ]. Payment will be at the contract unit price per
each under "Furnish Tie Plates". Paynment [will] [will not] be nade for

installation incidental to tie replacenment or rail relay.

1.1.14 Rai| Anchors

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: List rail weight and section for which
anchors are required.

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

Measurenent will be for each anchor of the follow ng weight [ ] and
section | ] acceptably furnished and installed. Paynent will be at
the contract unit price for "Furnish and Install Rail Anchors".

1.1.15 I nsul ated Joi nts

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: List rail weight and section for which
insulated joints are required.

EE R I R R S I R R I R I R I R S R R R O S I R R R R R S R R S R R R

Insulated joints will be measured for each insulated joint acceptably
furni shed and installed and will be paid for at the contract unit price
for "Furnished and Installed Insulated Joints". Insulated joints will be
required for the following rail weight [ ] and section | ].

1.1.16 New Bunper s

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: List type of bunpers required.
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EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

New bumpers of | ] type will be measured for each bunper acceptably
furni shed and installed. Paynent for furnishing and installing new
bunpers will be at the contract unit price per each under "Furnish and

Install New Bunpers"

.1.17 New Wheel st ops

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: List type of wheel stops required.

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

New wheel st ops of [ ] type will be measured by the unit pair for each
pai r of wheel stops acceptably furnished and installed. Paynent for
furni shing and installing new wheel stops will be at the contract unit

price for each pair for "Furnish and Install New \WWeel st ops”.
.1.18 Sal vaged Bunpers and Weel st ops

Sal vage of existing track bunpers and wheel stops will be measured and paid
for each bunper or pair of wheel stops sal vaged.

.1.19 Install Bunpers

Installati on of sal vaged bunpers will be neasured for each bunper under
"Install Track Bunper".

.1.20 Install \Weel st ops

Install ati on of sal vaged wheel stops will be nmeasured for each pair of
wheel st ops acceptably installed and will be paid for at the contract unit
price for "lInstall Weel stops".

.1.21 Cushi on Head for Bunper

Paynment for furnishing and installing cushion head will be at the contract
unit price per each new cushi on bunper head.

.1.22 Fast eni ngs

Paynment for fastenings used in the installation or reinstallation of
bunpi ng post, wheel stops, or cushion head for bunpers are consi dered
i ncidental and included in the installation pay itemfor each

.1.23 | nner Guard Rai

Inner guard rail will be neasured by the linear m ft of rail acceptably
furnished and installed and will be paid for at the contract unit price
for furnished and installed "Inner Guard Rail". Each rail of dual guard
rail installations will be measured separately. The other track materials
(OTM i.e., joint bars, bolt assenblies, tie plates and spikes) wll be

i ncluded with the guard rail

.1.24  Adjusted gage Rods
Readj usting exi sting gage rods, as designated by the Contracting Oficer,

wi Il be neasured for each and be paid for at the contract unit price per
each under "Adjust gage Rods".
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.1.25 New gage Rods

New gage rods will be measured for each gage rod acceptably furni shed and
installed and will be paid for at the contract unit price for "Furnish and
Install gage Rods".

.1.26 Sal vaged gage Rods

Renoval and sal vage of existing gage rods will be nmeasured and paid for at
the contract unit price for each under "Sal vage gage Rod".

.1.27 Install ed Sal vaged gage Rods

Installati on of sal vaged gage rods will be measured for each gauge rod
acceptably installed and will be paid for at the contract unit price for
each under "Install Sal vaged gage Rods".

.1.28 New Derail s

New derails will be nmeasured and paid for at the contract unit price per
each new derail acceptably furnished and installed under the bid item
"Furnish and Install New Derail".

.1.29 Installed Derails

Install ati on of salvaged derails will be measured for each der ai
acceptably installed and will be paid for at the contract unit price for
each under "Install Derail".

.1.30 Rai | Wel di ng
.1.30.1 Rail Welding Thermte

Thermite rail welding to elimnate joints will be neasured for paynent
based upon the number of rails welded and accepted by the Contracting
Oficer. Paynment will be nmade for costs associated with rail wel ding of
Government furnished and Contractor furnished rails. No paynent will be
made for replacement wel ds found unacceptable by ultrasonic testing.

.1.30.2 Rail Welding Electric Arc

Electric Arc rail welding of [rebuilt rail ends] [engine burns] | ]
wi Il be neasured for paynent based upon the number of rails wel ded and
accepted by the Contracting Oficer. Paynent will be nade for costs
associated with rail welding of Governnent furnished and Contractor
furnished rails. No paynent will be made for replacenent rails or

repl acenent wel ds found unacceptabl e by ultrasonic testing.

.1.31 Rai | Joint Gap Adjustnment

Measurenent will be by the unit for each rail gap acceptably adjusted by
replacing rail. Rail gaps which are created by rail adjusting (pulling or
bunpi ng) operations will not be neasured for paynent. Paynent will be at

the contract unit price per each under "Spot Rail Replacenent".
.1.32 Rai |l Joint Repair

Measurenent will be by the unit for each joint acceptably repaired
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(di sassenbly, cleaning, inspection, repairing any rail end m snatch, and
reassenbly with new bolt assenblies). Joints which are repaired
coincident with adjacent other repair work, such as spot rail replacenent,
will not be neasured for payment. Payment will be at the contract unit
price per each under "Rail Joint Repair".

.1.33 Respi ki ng

Measurenent will be by the unit for each 90.7 kg 200 pound keg utilized in
track respiking. Respiking of joints located in a rail which is being
shifted as part of a regaging operation will not be nmeasured for payment.
Spi king of ties installed under this contract will not be measured for
paynment. Respiking of ties in areas of "Rail Joint Repair" will not be
neasured for paynment. Paynent will be nade at the contract unit price per
ti e under "Respiking".

.1.34 Rai | Cropping

Measurenent will be by the unit for each rail end acceptably cropped and
redrilled. Paynent will be at the contract unit price for "Rail Cropping".

.1.35 Tighten Bolts

Measurenent will be nmade by the track km mile of bolts tightened, or
renoving and installing bolts that cannot be tightened, or replacing bolts
that are nissing. Paynent will be nade at the contract unit price for kn

mle or portion thereof under "Tighten Bolts".
.1.36 Bolt Assenbly Repl acenent

Measurenent will be by the unit for each bolt assenbly acceptably
repl aced. Paynent will be at the contract unit price for "Bolt Assenbly
Repl acenent ".

.1.37 Track Construction

Track construction is defined as the initial construction of track or
total reconstruction of track fromthe subgrade up. The pay item"Track
Construction” includes all plant, equipment, and | abor necessary to
install rail, ties, and track materials and construct the track in
accordance with this specification. Furnish track materials under their
respective pay itens in the contract Unit Price Schedule. Track
construction will be neasured and paid for by the track m ft for
construction acceptably perforned at the contract unit price for "Track
Construction".

a. Reconstruction of track through grade crossings and between points 6
neters 20 ft beyond the outside limts of the crossing surface as
shown will be considered to be track construction

b. Track relocation or realignnent of existing track by nore than 1 neter
3 ft when associated with the relocation of turnouts or other work
wi Il be neasured and paid for as "Track Construction”.

c. Mnor shifting of existing track associated with the repl acenent of
turnouts, or any shifting less than 1 neter 3 ft is considered to be
m nor work incidental to related |lining and surfaci ng work.

d. \Were track construction abuts a turnout, the pay limt for
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construction of various items will be the center of the No. "0" tie in
front of the turnout and the last long switch tie at the rear of the
turnout and does not include turnout.

e. Rail, ties, and other track materials for use in track construction
wi Il be included for neasurenment and paynent under the respective
contract unit prices for furnishing that naterial. Ballast and
subbal | ast will be neasured and paid for at the contract unit prices
for "Furnish and Install Ballast" and "Furnish, Place, and Conpact
Subbal l ast". Costs for surfacing and alignnent will be included in
the contract unit price for "Track Construction”.

1.1.38 Track Rermpval and Sal vage

Renoval of track will be nmeasured by the track-neter track-ft, acceptably
renoved, and material s sal vaged, inspected, inventoried, nmarked, stacked,
and transported to designated storage sites. Track renoval and sal vage
will be paid at the contract unit price per track neter ft under "Track
Renoval and Sal vage".

1.1.39 Track Renoval and Scrap

Track removal and scrap will be neasured by the track nmeter ft of track
acceptably renoved and all of the scrap materials renmoved fromthe
installation. Track renoval and scrap will be paid for at the contract

unit price per track nmeter ft of "Track Renpved and Scraped"
1.1.40 Turnout Renoval and Sal vage

Turnout renoval and sal vage consist of renoving all turnout materials,
including switch ties. Linmts of the turnout renoval and sal vage will be
fromthe switch point to the last long switch tie. Also, included is the
transportation of the materials to the designated storage site. The
renoval and salvage will be neasured for each turnout renoved and turnout
mat eri al sal vaged.

1.1.41 Strai ght Rail Turnout

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Straight rail turnout is performed when a
turnout is renmoved, but one track is to remain in
servi ce.

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

Straight rail turnout consists of installing crossties in place of switch
ties and replacing the previously renmoved switch and frog with rail and
other track materials. The straight rail turnout will be measured for
each turnout renoved

1.1.42 Rai | Bonds

Rail bonds will be measured for each bond acceptably furnished and
installed and will be paid for at the contract unit price for each of the
fol | owi ng:

a. "Furnish and Install Rail head Bonds"

b. "Furnish and Install Duplex Wb Bonds"
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1.1.43 Rai | G ounds
Rai | grounds, including grounding rods, connecting cables, and hardware
will be neasured by the unit for each rail ground assenbly acceptably
furni shed and installed and will be paid for at the contract unit price
for each "Ground Assenbly" furnished and installed.

1.1.44 Renoval of Existing Crossing Surfaces

Renoval and di sposal of existing crossing surfaces and adj acent pavenents

wi |l be neasured by the square neter yard of surface or pavenent
acceptably renoved and will be paid for at the contract unit price for
"Pavenment Renoval". Renoval of aggregate crossings will not be neasured

for paynment as this work is considered incidental to "Track Construction".

1.1.45 Sal vage of Grade Crossing Panel

Sal vage of existing grade crossing panels and other nmaterials will be
neasured by the track nmeter ft of crossing surface acceptably sal vaged and
will be paid for at the contract unit price per track m ft under "G ade

Crossi ng Panel Sal vage".
1.1.46 Track Removal and Track Construction Through Crossings

Track renmoval through crossings will be neasured by the track neter ft and
paid for as "Track Renoval". Track construction using existing rai

t hrough crossings will be measured and paid for at the contract unit
prices as specified in the appropriate sections of this specification
Track construction furnishing rail and other track material wll be
nmeasured and paid for at the unit prices as specified in the appropriate
sections of this specification

1.1.47 Grade Crossing Surface Installation

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Throughout this section, delete crossing
types not applicable to the work by coordi nating
with the project standard drawi ngs and cross
sections. Designer should add a separate bid item

for signs if required.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Grade crossing surface installation will be measured by the track neter ft
of crossing surface acceptably installed and paid for at the contract unit
prices for the itens |isted bel ow

TYPE DESCRI PTI ON
1 GRAVEL: ( SEM - PERVANENT)
1A GRAVEL: W TH Tl MBER HEADERS
2 TIMBER  FULL DEPTH
2A TIMBER FULL DEPTH, PREFABRI CATED TI MBER SECTI ONAL

SECTION 34 11 00 Page 20



TYPE DESCRI PTI ON
3 ASPHALT: FULL- DEPTH W TH TI MBER HEADERS
4 CONCRETE:  CAST- | N- PLACE
4A CONCRETE: PRECAST CROSSI NG PANELS/ SYSTEMS
5 RUBBER ( ELASTOMERI C)

1.1.48 Subdr ai ns

Subdrai ns acceptably installed will be measured and paid for by the |inear
nmeter ft at the contract unit price for "G ade Crossing Subdrains".

1.1.49 Condui t

1.

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

NOTE: Delete this paragraph if grade crossing
conduit is not required for automatic crossing
protection warning devices. Installation should be
considered if future crossing signal installation is
anti ci pat ed.

EE R R R S I R R I R I R I R S R R R R O S R R I R R R R R S R R R

PVC cabl e conduit of 100 mr 4 in dianeter acceptably installed will be
nmeasured and paid for by the linear m ft at the contract unit price for
"Grade Crossing Conduit".

.1.50 G eani ng Fl angeways

Cl eani ng the gage side flangeways in grade crossings are considered
i nci dental work.

.1.51 U trasonic Testing of Rail

Utrasonic testing will be neasured by the track neter ft and will be paid
for as "U trasonic Testing".

.1.52 Electric Arc Wl ding
Electric arc welding will be nmeasured and paid for by the item rebuilt in
the track or in the shop and installed in the track. Items to be included

are as foll ows:

"Switch point", each.
"Frog", each.

“Batter rail end", each.
“Quard rail", each.

"Engi ne burn", each.

"Rai |l road crossing", each.

DO QOO T

2 REFERENCES

EE R R R S I R R I R I R I R S R R R R S R R I R R R S R S R R

NOTE: This paragraph is used to list the
publications cited in the text of the guide
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specification. The publications are referred to in
the text by basic designation only and listed in

t hi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.

AMERI CAN ASSCCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI ALS

(AASHTO
AASHTO HB- 17 (2002; Errata 2003; Errata 2005, 17th
Edition) Standard Specifications for
H ghway Bri dges
AASHTO M 288 (2021) Standard Specification for

Ceosynt hetic Specification for H ghway
Appl i cations

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

ARENVA Eng Man (2017) Manual for Railway Engi neering

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

ANSI / ASNT CP- 189 (2020) ASNT Standard for Qualification and
Certification of Nondestructive Testing
Per sonnel

AVERI CAN VELDI NG SOCI ETY ( AWS)

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

AMERI CAN WOOD PROTECTI ON ASSOCI ATI ON ( AWPA)
AWPA M2 (2019) Standard for the Inspection of

Preservative Treated Wod Products for
I ndustrial Use

AWPA MB (2013) Brands Used on Preservative Treated
Mat eri al s
AWPA P2 (2019) Standard for Creosote Sol utions
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AWPA Ul

(2023) Use Category System User
Speci fication for Treated Wod

ASTM | NTERNATI ONAL ( ASTM

ASTM A242/ A242M

ASTM A325

ASTM A325M

ASTM A490

ASTM A490M

ASTM A992/ A992M

ASTM C88

ASTM C117

ASTM C127

ASTM C131/ C131M

ASTM C136/ C136M

ASTM C142/ Cl42M

ASTM C535

ASTM C702/ C702M

(2024) Standard Specification for
Hi gh-Strength Low Al l oy Structural Steel

(2014) Standard Specification for
Structural Bolts, Steel, Heat Treated,
120/ 105 ksi M nimum Tensile Strength

(2014) Standard Specification for
Structural Bolts, Steel, Heat Treated, 830
MPa M ni mum Tensile Strength (Metric)

(2014a) Standard Specification for
Structural Bolts, Alloy Steel, Heat
Treated, 150 ksi M nimum Tensile Strength

(2014a) Standard Specification for

Hi gh-Strength Steel Bolts, C asses 10.9
and 10.9.3, for Structural Steel Joints
(Metric)

(2022) Standard Specification for
Structural Steel Shapes

(2018) Standard Test Method for Soundness
of Aggregates by Use of Sodium Sulfate or
Magnesi um Sul f at e

(2023) Standard Test Method for Materials
Fi ner than 75-um (No. 200) Sieve in
M neral Aggregates by Washing

(2015) Standard Test Method for Density,
Rel ative Density (Specific Gravity), and
Absor ption of Coarse Aggregate

(2020) Standard Test Method for Resistance
to Degradation of Snall-Size Coarse
Aggregate by Abrasion and Inpact in the
Los Angel es Machi ne

(2019) Standard Test Method for Sieve
Anal ysi s of Fine and Coarse Aggregates

(2017; R 2023) Standard Test Method for
Clay Lunps and Friable Particles in
Aggr egat es

(2016) Standard Test Method for Resistance
to Degradation of Large-Size Coarse
Aggregate by Abrasion and Inpact in the
Los Angel es Machi ne

(2018) Standard Practice for Reducing
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

D75/ D75M

D217

D402/ D402M

D445

D566

D1241

D1310

D1556/ D1556M

D1557

D2171/ D2171M

D3740

D3776/ D3776M

D4354

D4355/ D4355M

D4491/ D4491M

D4595

Sanpl es of Aggregate to Testing Size

(2019) Standard Practice for Sanpling
Aggr egat es

(2021a) Standard Test Methods for Cone
Penetration of Lubricating G ease

(2014) Distillation of Cut-Back Asphaltic
(Bi tum nous) Products

(2019a) Standard Test Method for Kinematic
Vi scosity of Transparent and Opaque

Li quids (and Cal cul ati on of Dynamc

Vi scosity)

(2017) Standard Test Method for Dropping
Poi nt of Lubricating G ease

(2015) Materials for Soil-Aggregate
Subbase, Base, and Surface Courses

(2014) Fl ash Point and Fire Point of
Li qui ds by Tag Open-Cup Apparat us

(2015; E 2016) Standard Test Method for
Density and Unit Weight of Soil in Place
by Sand- Cone Met hod

(2012; E 2015) Standard Test Methods for
Laboratory Conpaction Characteristics of
Soil Using Mdified Effort (56,000
ft-1bf/ft3) (2700 kN ni nB)

(2018) Standard Test Method for Viscosity
of Asphalts by Vacuum Capillary Visconeter

(2019) M ni mum Requi renments for Agencies
Engaged in the Testing and/or |nspection
of Soil and Rock as Used in Engineering
Desi gn and Construction

(2009a; R 2017) Standard Test Methods for
Mass Per Unit Area (Wight) of Fabric

(2012; R 2020) Sampling of CGeosynthetics
for Testing

(2014) Deterioration of Geotextiles from
Exposure to Light, Moisture and Heat in a
Xenon- Arc Type Appar at us

(2017) Standard Test Methods for Water
Pernmeability of Geotextiles by Pernmittivity

(2017) Standard Test Method for Tensile
Properties of Ceotextiles by the
Wde-Wdth Strip Method
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ASTM D4751 (2020) Standard Test Method for
Det er mi ni ng Apparent Opening Size of a
Ceotextile

ASTM D4759 (2011; R 2018) Standard Practice for
Det erni ni ng the Specification Confornance
of CGeosynthetics

ASTM D4791 (2019) Flat Particles, Elongated
Particles, or Flat and El ongated Particles
i n Coarse Aggregate

ASTM D6938 (2017a) Standard Test Method for In-Place
Density and Water Content of Soil and
Soi | - Aggregat e by Nucl ear Met hods (Shal | ow
Dept h)

ASTM E11 (2022) Standard Specification for Wven
Wre Test Sieve Cloth and Test Sieves

ASTM F667/ F667M (2016; R 2021) Standard Specification for
3 through 24 in. Corrugated Pol yethyl ene
Pi pe and Fittings

U. S. FEDERAL H GHWAY ADM NI STRATI ON ( FHWA)

MUTCD (2009; Rev 2012) Manual on Uniform Traffic

Control Devices
UNDERWRI TERS LABORATORI ES (UL)
UL 651 (2011; Reprint May 2022) UL Standard for

Saf ety Schedul e 40, 80, Type EB and A
Ri gid PVC Conduit and Fittings

1.3 SUBM TTALS

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submttal
items in the text, to reflect only the subnmittals
required for the project. The Guide Specification
technical editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submttal items can be reviewed by the Contractor's
Quality Control System Only add a “G’ to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO for Area Ofice; "RO for
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Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy
and Air Force projects.

The "S" classification indicates submttals required
as proof of conpliance for sustainability CQuiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PRCCEDURES.

Choose the first bracketed itemfor Navy and Air

Force projects, or choose the second bracketed item
for Arny projects.

EE R R R S I R I R I R I R S R R R R O S R R S R R R R R R R R

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Bridge Repair; C[, [ 11
SD- 03 Product Data

Wod Ti es

Engi neered Pol yner Conposite Ties

Steel Ties

Concrete Ties

New Jointed Rail; C[, [__ 11

Relay Rail; ¢, [

Joint Bars

Conprom se Joint Bars

M scel | aneous Track Materials

Crossing Material or Surface

Accept abl e Repl acenent Materials; C, [ 11

Traffic Maintenance and Detour Plans; C[, |

Therm te Wel di ng Procedures; C[, |

El ectric Arc Wl ding

Material s and Sanpl es

SD- 04 Sanpl es
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CGeotextile
Bal | ast
Subbal | ast
SD- 06 Test Reports
Sanpl i ng and Testing
Wod Ties
Engi neered Pol yner Conposite Ties
Concrete Ties
Geotextiles
U trasonic Test
SD-07 Certificates
Wod Ti es
Engi neered Pol yner Conposite Ties
Bal | ast
Subbal | ast
Mat erial s and Sanpl es
SD-10 Operation and Mai ntenance Data
Rail; C[, [ 1]
Turnouts and Track Crossings; (¢,
Switches; C[, |
Grade Crossings; C, [ 1]
SD-11 Cl oseout Submittals
As-Built Draw ngs; ¢, |
1.4 QUALI TY ASSURANCE

1.4.1 Track Construction

Performtrack construction under the direction of qualified and conpetent
supervi sory personnel experienced in railroad construction

1.4.2 Wl di ng

Perf orm wel di ng under the direct supervision of an experienced wel di ng

supervi sor or foreman.
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1

1

5 DELI VERY, STORAGE, AND HANDLI NG
5.1 Material s and Sanpl es

Submit a conplete schedule of the materials proposed for installation
within 60 days of receipt of notice to proceed, and before installation of
the materials; include a |ist of equi prment proposed for the work. The
Contracting Oficer will notify the Contractor of the naterials approved
or disapproved. Pronptly segregate di sapproved nmaterials that have

al ready been delivered to the project site fromthe approved materials and
renove fromthe premses. |If materials are di sapproved, provide
acceptabl e replacenment nmaterials at no additional cost to the Governnent.
Submit performance data for conponents or products proposed as an

equi val ent to those specified. The Contracting Officer's witten approval
is required for any such equival ent type conmponent or product proposed to
be used. Initial approval by the Contracting Officer will not prevent the
renoval and replacement of materials that are materially defective or
materials not neeting this specification that are di scovered during
construction and/or routine quality control/quality assurance operations.
Submit nanufacturer's certificates of conformance for the foll ow ng
mat eri al s:

Rai | .

Ti e pl ates.

Track bolts, nuts, and spring washers.

Joi nt bars.

Rai | anchors.

Track spikes.

Tur nout s.

Rai | wel di ng process.

Premanuf act ured car bunpers.

Premanuf act ured road crossings and/or crossing surfaces.

il (o Biaul ¢ B o N @ B @ i <)

.5.2 Ceotextil es

Ship and store geotextiles in their original ultraviolet resistant cover
until the day of installation. Protect geotextiles fromvandalism
tenperatures greater than 60 degrees C 140 degrees F, dirt, dust, nud,
debris, noisture, sunlight, and ultraviolet rays. Cearly |abe
geotextiles delivered to the project site on the material cover to show
t he manufacturer's name, brand name, fabric type, location and date
manuf actured, lot identification, width, and length. Subnit independent
testing laboratory's certified test reports for geotextiles, including
necessary analysis and interpretation. Provide results of the |aboratory
testing perforned on sanples of the geotextile material delivered to the
jobsite. Submit test reports at least [5] | ] working days prior to
the installation of the geotextile.

.6 PRQIECT/ SI TE CONDI Tl ONS

.6.1 Temporary Wor k

Provi de, during construction, suitable roads and crossings with al
necessary |ights, signs, drainage, and other appurtenances required for
safe public and local travel. FErect and nmintain suitable tenporary
fences where required to prevent trespass upon work or damage to adj oi ning
property. Mintain drainage, and the accumul ati on of water that n ght
affect the stability of the roadbed is not permtted.
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1.6.2 Traffic Control

Provide traffic control that conply with MJUTCD. Place suitable warning
signs near the beginning of the work site and well ahead of the work site
for alerting approaching traffic fromboth directions. Place smal

markers along newmy painted lines or freshly placed rai sed markers to
control traffic and prevent danage to newly painted surfaces or

di spl acenent of raised pavenent markers. Mark painting equipnent with

| arge warning signs indicating slow noving painting equi pnent in operation

1.6.3 Vel di ng

Do not performwelding in rain, snow, or other inclenent weather w thout
adequately protecting the weld fromthe el enents.

1.6.4 Li cense Agreenent

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

NOTE: The Designer shoul d assess the need to
i nclude this paragraph and its subparagraphs in the
project specifications. Delete if not applicable.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

The work under this contract is being acconplished under a |icense
agreenment between the | ] RAIL CORPORATION (hereinafter referred to as
the Railroad Conpany) and the UNI TED STATES OF AMERI CA executed on | ].

1.6.4.1 Provi si ons and Requi renments

The foll owi ng provisions and requirenents are nade a part of this contract
in order for the UNI TED STATES OF AMERICA to performits obligations under
the License agreenent:

a. Performthe work in conformance with the standards of care and
practice appropriate to the nature of the work.

b. A lowthe Railroad Conpany to view and i nspect the work at any tine.

c. Do not enter the Railroad Conpany's prem ses until specifically
aut horized by the Contracting Officer. Notify the Contracting O ficer
at least 7 days prior to the planned date for entering the prenises of
t he Railroad Conpany.

d. Take any safety precautions that the Railroad Conpany deemns
necessary. Do not |ocate equipnent, unless being utilized to perform
work on the railroad track, within 3.5 nm 12 ft of the centerline of
the nearest railroad track. Attend such equi pnment allowed within 3.5 m
12 ft of the centerline of the nearest railroad track at all tines.

e. Furnish evidence of Worknen's Conpensation coverage for both itself
and for all subContractors.

f. Miintain at all tinmes during any construction, maintenance, or renoval
work, the follow ng insurance coverages:

(1) Contractor's Public Liability and Property Damage Liability

I nsurance, including autonobile coverage, with a conbi ned single
limt of $2,000,000 per occurrence;
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(2) For each subcontractor, Contractor's Protective Public Liability
and Property Damage Liability Insurance, including autonobile
coverage, with a conbined single limt of $2,000,000 per
occurrence;

(3) Railroad Protective Public Liability and Property Danage Liability
I nsurance with a conbined single limt of $2,000,000 per
occurrence.

1.6.4.2 I nsurance Policy Requirenents
The Railroad Protective Liability policy nust nane the | ] Rai
Corporation, | ] Corporation, and [ ] as the naned insureds and

i ncl ude an endorsenent in the formappearing in the Standard Provisions of
the contract docunments. Furnish to the Railroad Conpany, the Railroad
Protective Liability policy and the certificates evidencing the other

i nsurance coverage required in this section. Each policy and/or
certificate nust provide that cancellation of the insurance cannot be
acconpl i shed unless at |l east ten (10) days notice is given to the Railroad
Conpany.

PART 2 PRODUCTS

2.1 BALLAST

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

NOTE: No. 5 ballast should only be used around
turnouts and other areas requiring a snmooth wal ki ng
surface. Depth of ballast will be indicated on the
dr awi ngs.

A wide choice of materials may be used for ballast,
dependi ng on econonics and availability. Prepared
ball ast is preferred since production can be
controlled. The use of unprepared ballast for
heavy-duty track will increase naintenance

requi renents. The inapplicable types of ball ast

will be deleted, and brackets will be removed. The
size nunber will be indicated in this paragraph
Normal |y, prepared ballast will be used conform ng
to sizes of gradations established by AREMA Manual
Bal | ast, crushed stone and slag nunbers 4, 4A, or 5
are acceptable. Size nunmbers 4 and 4A are typically
mai nl i ne ballast materials. Size number 5 is
typically used on yard and house tracks. Any or al
of these sizes can be specified, with a Contractor's
option. The depth and other details of the ball ast
section will be shown on the contract draw ngs.

Bl ast furnace slag should be considered a | ast
choice or limted to areas with low rainfall and

noi sture and obtained froma source that is known to
have provi ded good perform ng ballast in recent
years. Mst slag ballast tend to cenment together
over tine or otherw se disintegrate nore rapidly
than better quality crushed rock. Water seenms to
accelerate this process. (This behavior is much

i ke sone poorer quality limestones.) Thus, unless
its performance is already well known, using slag
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for ballast is nmuch riskier than using crushed rock

EE R I R R S I R R I R I R I R S R R R R S R I R R R R S R R R R S O

Submit sanples of the ballast [and subballast] material for testing.
Submit sanples a mnimum of [30] [60] [90] | ] days prior to the
installation of the material. Obtain sanples fromthe quarry, supplier
or other source that will be used to provide the ballast [and subball ast]
materials for this project using the nmethods described in ASTM D75/ D75N

[ Submit one representative sanple no I ess than 90.6 kg 200 | bs of ball ast
material for each 9070 MI 10,000 ton of ballast to be installed.] [Submt
one representative sanple no less than 90.6 kg 200 | bs of subball ast
material for each 9070 MI 10,000 ton of subballast to be
installed.]Prepared ballast nust be crushed stone, [crushed air-cool ed

bl ast-furnace slag,][ or ]J[crushed steel furnace slag] Size No. [4,]]
4A,1[ or 1[5] conformng to Chapter 1, Part 2, of ARENVA Eng Man for
quality, soundness and gradation. In the portion retained on each sieve
speci fied, the crushed gravel nust contain at |east 90 percent by weight
of crushed pieces having two or nore freshly fractured faces with the area
of each face being at |east equal to 75 percent of the small est

m dsectional area of the plane. Wen two fractures are contiguous, ensure
t he angl e between planes of the fractures is at |east 30 degrees in order
to count as two fractured faces. Flat and el ongated particle di nension
ratio used in ASTM D4791 must be 1:3. Subnit certificates of Conpliance
for the ballast [and] [subballast] naterials to be installed in this

project. Ballast naterials nust neet the property requirenments shown in
TABLE |I.
TABLE |. M N MUM PROPERTY REQUI REMENTS - BALLAST
Property Maxi mum Val ue M ni mum Val ue |Test Method
Percent passing 0.075 mm No. 1.0 percent -- ASTM C136/ C136M
200 sieve ASTM C117
Bul k specific gravity
Rock -- 2.60 ASTM C127
Bl ast furnace sl ag -- 2.30
Absor ption
Rock 2.0 percent -- ASTM C127
Bl ast furnace sl ag 5.0 percent -
Clay lunps and friable 0.5 percent - ASTM C142/ C142M
particles
Degr adati on Soundness 35 percent - ASTM C535
Sodi um sul fate - 5 cycles 10 percent - ASTM C88
Fl at or elongated particles 5 percent - ASTM D4791
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2.2 SUBBALLAST

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Subbal I ast should be used in frost areas
where the ballast thickness requirenment exceeds 250
nr 10 i nches. \Were subballast in necessary,

i ndi cate the kind of subballast to be used; the
depth and other details of subballast section will
be shown on the contract drawi ngs. In sone cases,

t he subballast material may be substituted for the

| ower portion of the ballast |ayer. The subball ast
is often constructed as a filter |ayer between the
bal | ast and subgrade. Gradation of subball ast
generally ranges fromthe | argest subgrade particles
to the smaller or mddle ballast particle sizes.
VWere practical, subballast should be placed in

| ayers and thoroughly conmpacted to forma stable
foundation for the ballast. AREMA Manual has a
procedure for sel ecting gradati on based on gradation

of ballast and subgrade.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Provi de subbal | ast consisting of aggregate-soil materials conformng to an
ASTM D1241 Type |, Gradation [A] [B] [C] [D mxture.

2.3 GEOTEXTI LE

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Requirements for geotextile will be del eted
unl ess a thorough investigation indicates that
geotextile is necessary. Wiere geotextile is
necessary, subballast is reconmended and the
followi ng informati on should be shown on the

dr awi ngs:

a. Locations for geotextile installation

b. Locations for drainage work, including subdrains
to provide drainage for the geotextile.

c. Typical cross-section through track show ng
rail, tie, ballast, subballast, geotextile, and
subgrade wi th di nensi ons.

d. Locations for disposal of spoil materials.

Nunerical values listed in TABLE I, except AGCS,
represent M ni mum Average Roll Val ues (MARV) and are
the value in the weaker principal direction as
defined in AASHTO M 288.

Col or should be grey or tinted to prevent "snow
bl i ndness" of personnel during installation.

The perneability of the geotextile should be at

| east five tines greater than the perneability of

t he subgrade soil, but not |ess than the specified
val ue. The pressure used to neasure the nom na

t hi ckness (necessary to calculate the perneability)
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in ASTM D1777 shoul d be based on the pressure
expected to be placed on the geotextile in the
i nstal |l ation.

Most railroad applications use overlap as a net hod
of joining separate pieces of geotextile.

See UFC 3-230-01 for additional information on
subsurface drainage and filtration criteria.

The m ni mum depth of ballast for the track section
bei ng constructed/reconstructed is to be specified.
However, where geotextiles are used in the track
structure, the mninum depth of ball ast/subball ast
between the tie and the geotextile of 300 nm 12 in.
shoul d be enforced to avoid severe damage to the
geotextil e.

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

Submit geotextile sanples for testing. Submt sanples a mni mum of [ 30]
[60] [90] [ ] days prior to the beginning of installation of the
geotextiles. Provide one sanple for each 20 units (rolls, panels, etc.)
of geotextile to be used in the contract. Ensure all sanples are fromthe
sanme production lot as will be supplied for the contract. Ildentify
sanpl es by the manufacturer's nane, brand name, |ot designation, and
project nane. Ensure the ninimmsize of sanple subnitted for testing is
the full width of the geotextile by [1.7] [9] [ ] m[5] [30] [ ]
ft.

. 3.1 Physi cal Property Requirenents

Provi de a nonwoven, pervious sheet of polyneric material consisting of

| ong-chai n synthetic polynmers conposed of at |east 95 percent by weight
pol yol efi ns, polyesters, or polyam des. The use of woven slit film
geotextiles (i.e. geotextiles made fromyarns of a flat, tape-Ilike
character) will not be allowed. Provide geotextile that contains
stabilizers and/or inhibitors as necessary to nmake the filanments resistant
to deterioration fromultraviolet |light and heat exposure, particularly
prior to placenment and coverage. Ensure the fibers are forned into a
network which is dinmensionally stable. Finish the edges of the geotextile
in away to prevent the outer fibers frombeing pulled away fromthe
geotextile. Provide geotextile that exceeds the applicability property
requirenents stated in TABLE ||

TABLE || - PROPERTY REQUI REMENTS- GEOTEXTI LE
PROPERTY M NI MUM REQUI REMENTS* TEST METHOD
Wi ght ** 0657 kg/ 0.836 sq ml5 oz/sq ASTM D3776/ D3776M Option B
y
Col or Gey or tinted --
Strength Cass 1 AASHTO M 288
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TABLE Il - PROPERTY REQUI REMENTS- GEOTEXTI LE

PROPERTY M NI MUM REQUI REMENTS* TEST METHOD
Appar ent opening size (AGCS) |Less than 0.22 mm No. 70 ASTM D4751
(mexi mum requi red val ve) si eve

Permittivity 0.1 per sec ASTM D4491/ D4491M
U traviol et degredation at 50 percent strength retained ASTM D4355/ D4355M
500 hours

*These property requirenents are M ninmum Average Roll Values in the weaker principal
direction.

**Do not limt geotextile selection by the mnimumwei ght shown. Base selection on
the other property requirements listed. Heavier geotextiles have shown greater
resi stance to abrasion.

2.3.2 Di nensi onal Requi renents

Mat ch each roll of geotextile to the roadbed wi dth. Ensure each roll of
geotextile is at least 3.6 m 12 ft.

2.4 JOA NT BARS

EE R R R S I R R R I I R S R R R R R R S R R I R R R R R R R O

NOTE: Lone toe joint bars are not recomended for
hi gh used tracks.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provide joint bars of the size, shape, and punching pattern to fit the
rail being joined.

2.4.1 New Joi nt Bars

Use new joint bars with newrail. Use joint bars of the "toel ess" and
"head free design" to match rail section. Ensure new joint bars conform
to the requirenents of "Specifications For Hi gh-Carbon Steel Joint Bars"
or "Specifications For Quenched Carbon-Steel Joint Bars and Forged
Conprom se Joint Bars" found in Chapter 4, Part 2 of AREVA Eng Man for the
joint bar and assenblies recomrended in Chapter 4, Part 1 of ARENA Eng Man

2.4.2 Used Joi nt Bars

Ensure used joint bars in good condition are used with relay rail only.
Provide "toel ess" type joint bar. Do not enploy the used "long toe" type
of joint bar where, because of the tie plate punching pattern, the spike
slots are used to spike the rail to alignment at the joints. Ensure used
joint bars are straight, free fromcracks, breaks, and other visua
defects. Excessive rust, dirt, and other foreign materials on the joint
bars are not permtted. Used joint bars nust be of the proper size to
make good contact with the underside of the rail head and the top of the
rail base on the rails being joined. Provide joint bars with alternating
round and oval bolt holes. Bolt holes nust not show excessive wear that
woul d prevent use of the oval neck track bolt normally used with that
joint bar. Joint bars that have been flane-gouged, flane cut, or
otherwi se altered are considered scrap and do not use.
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2.4.3 Conprom se Joint Bars
Ensure conpronise joint bars are of the size, shape, and punching pattern
to fit the rail sizes and sections being joined. Use only factory

desi gned and constructed (forged or cast) conpromise joint bars to join
rails of different sizes.

2.4.3.1 New Conprom se Joint Bars
Provi de conpromi se joint bars conform ng to the requirenents of
"Specifications For Quenched Carbon-Steel Joint Bars and Forged Conproni se
Joint Bars" found in Chapter 4, Part 2 of AREVA Eng Man

2.4.3.2 Used Conpromi se Joint Bars

Requi renents for joint bars in paragraph Used Joint Bars also apply to
used conproni se joint bars.

2.5 GREASE

Use grease for lubricating noving parts in turnouts and other trackwork
with the follow ng typical characteristics:

Cal ci um Soap, percent 9.0
Solid Additive (Graphite), percent 11.5
Penetration, ASTM D217 at 25 degrees C 77 degrees F worked 340
Dr oppi ng Poi nt ASTM D566 at 25 degrees C 77 degrees F 101/ 214
Q1 Viscosity, square mirecord at 40 degrees C cSt at 104 degrees F 81.8
ASTM D445 SUS at 38 degrees C 100 degrees F 379

Q her types of grease or lubricating oil (like SoyTrak) nay be used
provi ded that the grease or oil has been used successfully by |oca
conmercial railroads and has the approval of the Contracting Oficer

2.6 O L FOR CORROSI ON PROTECTI ON

Provide oil for protecting rail and other track materials from corrosion,
except joints, conformng to the followi ng general specification

Asphal t, 100 penetration m ni mum 45 percent ASTM D402/ D402M

Fl ash point, mnimum55 degrees C 130 degrees F ASTM D1310

Viscosity, kinematic, 60 degrees C 480 to 700 sq mm's 140 ASTM D2171/ D2171M
degrees F 480 to 700 centi stokes

2.7 RAI L
Submit manufacturer's data on new rail including: rail weight, rai
section, drilling, rail length, date rolled, and the name of the mll
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where the rail was rolled. Include chenical analysis for Industrial G ade
Rail. For relay rail the required information includes weight, section

| engt hs, and the name of the supplier. Provide the nmaxi mum all owabl e
vertical wear on the rail head and the nmaxi mum al | owabl e hori zontal wear
on the side of the rail. Also provide the design of the joint bars and
conprom se joint bars proposed to be furnished with each rail section

2.7.1 New Joi nted Rai

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTES: Designer will indicate the desired rai

wei ght and section. Rail weights/sections
recommended for new rail purchases include: 115 RE
132 RE, 133 RE, and 136 RE

The designer will insert the rail section and the
drilling pattern for each rail section required.
Recomended rail drillings and joint bar punchings

are found in Chapter 4, Part 1 of AREMA Manual. An
exanpl e specification for 57 kg 115 Ibs rail and a
6-hol e joint bar would be:

RAI L DRI LLI NG

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

EE R R R S I R R I R R I R I R R R O S R R I R R R R R R R R R

2.7.1.1 CGeneral Requirenents
Conply with the follow ng:

2.7.1.1.1 Rai | Lengths
Provide new rail consisting of a | ] kg/m I bs/yd section or heavier
and conformng to the specifications in Chapter 4, Parts 1 and 2 of
ARENMA Eng Man that were in effect at the tine of its manufacture. Provide
new rail in [11.9][24.4] m [39][80] ft Iengths.

2.7.1.1.2 Rail Drilling

Provide newrail with the rail ends drilled. Drilluniformy and to the
patterns specified.

RAI L DRI LLI NG

G [

2.7.1.2 New | ndustrial G ade Rail

Produce all steel in an electric furnace. Ensure steel is continuous cast

and free of hydrogen. Cull out and elimnate all injurious hot marks, or
surface inperfections. Control cool rail to AREMA specifications. Provide
rolled rail in accordance with the general physical dinensiona

requi renents of AREMA design and neeting the Section tol erances and
Chemi cal Conposition |isted bel ow.
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SECTI ON TOLERANCES
Hei ght +1.5 to -0.7 nm+0.060 to -0.025 inch
Head Wdth +1.2 to -1.1 mm+0. 045 to -0.045 inch
Base Wdth +1.5 to -1.5 mm+0. 060 to -0.060 inch
Wb Wdth +1.5 to -0.7 mm+0. 060 to -0.025 inch

GENERAL COMPGCSI TI ON

PRODUCT ANALYSI S PERCENT
ELEMVENT CHEM CAL ANALYSI S UNDER M NI MUM OVER MAXI MUM
PERCENT
Car bon 0.65 to 0.85 0. 04 0. 04
Manganese 0.70 to 1.30 0. 06 0. 06
Phosphorus Maxi num 0. 040 0. 008
Sul fur Maxi mum 0. 050 0. 008
Silicon 0.10 to 0.50 0.50
2.7.1.2.1 Testing

Test rail ultrasonically to the followi ng calibration guidelines:

CALI BRATI ON GUI DLI NES
Head 2.4 m®0. 10 inch Flat bottom Hol e
Web 3.2 mD. 13 inch Flat Bottom Hol e
Base 3.2 m X 12.7 mm 013 x 0.50 inch Sl ot
2.7.1.2.2 Strai ght ness

Straighten rail for

st rai ght ness nmnust

line in a press or

roller straightener.

neet the follow ng guidelines:

End

Dr oop 1.0 mm 0. 040 i nch Maxi num
D p 1.0 mm 0. 040 i nch Maxi num
Hook 1.0 nm 0. 040 i nch Maxi mum
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2.7.2 Used Joi nted Rai

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTES: Due to the ever-changi ng markets for used
rail, it may be beneficial to allow the Contractor
the option to provide an acceptable rail section for
relay. Hence, the list of acceptable rail sections,
acceptable rail weights, and sections should be
chosen for compatibility with the existing rail and
to mnimze the nunber of different rail weights and
sections on the installation. Delete unacceptable
wei ghts/sections fromthe list. Normally, rail |ess
than 115 I bs should not be purchased for DOD track

The designer will insert the rail section and the
drilling pattern for each rail section required. To
the greatest extent practical, the specified
drillings should match the drilling pattern in the
existing rail that is to remain in track

Recomended rail drillings and joint bar punchings

are found in Chapter 4, Part 1 of AREMA Manual. An
exanpl e specification for 57 kg 115 Ibs rail and a
6-hol e joint bar would be:

RAI L DRI LLI NG

115RE 89-152-152 nm 3-1/2, 6, 6 inch

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

2.7.2.1 Rel i ef Rai

Used rail for spot rail replacenent of defective rails (relief rail) nust
be the same weight, section, drilling, and length as the rail being
repl aced. Relief rail nust neet the requirenents specified for relay rail

2.7.2.2 Rel ay Rai

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

NOTE: Relay rail is typically available in nom na
| engths of 10 and 12 neters 33 and 39 ft. Relay
rail can be justified if the construction cost is
substantially below that of newrail.

A conparison of the usable nmetal in the heads of a
new 57 kg/nm 115-1bs RE rail and a 57 kg/m 115-1bs
relay rail shows that the relay rail has about 32
percent | ess usable netal. Based on construction
cost, the rail constitutes about 47 percent of the
total track above roadbed; therefore, for econony,
track constructed with 57 kg/m 115-1bs relay rai
shoul d cost at |east 15 percent (33 percent tinmes
0. 47 equal s about 15 percent) |ess than track
constructed with new 57 kg/m 115-1bs rail. O her
conditions can be evaluated in a simlar nanner

Specifying relay rail that neets AREMA i s not

adequate for mlitary track. AREMA pernits
excessi ve end batter because rail ends are intended
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to be cropped off before welding. Al relay rai
shoul d have ultrasonic inspection after it is
installed. For Arny projects the default values in
Table IV are the maxi mum val ues. For Navy projects,
t he maxi mum wear nust be 5 nmr 3/16 inch for the top
and 3 nr 1/8 inch for the side.

FORSCOM proj ects require the used of 115RE, 132RE
133RE or 136RE rail sections.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

patterns specified.

Control cool relay rail. [Ensure used rail for out of face replacenent
and new construction is 45 kg/nm 90 | b/yd or heavier and has the sane
section and drilling pattern for each rail weight. Acceptable rai
wei ghts and sections are: [90 ARA-A ] [100 ARA-B,] [112 AREA,] [115
AREA, ] [130 AREA, ] [132 AREA,] [133 AREA] [136 AREA] | 11 TAIl relay
rail provided nmust be the sane section.]Do not cut relay rail into jointed
rail from continuous wel ded rail

2.7.2.2.1 Rail Drilling
Provide relay rail with the rail ends drilled. Drill uniformy and to the

RAI L DRI LLI NG
[ [ ]

2.7.2.2.2 Length
Rel ay rail must be standard [10.1] [11.9] m [33] [39] ft lengths. Not
nore than 10 percent of the |lot nmay be shorts. No rail shorter than 8.2 n
27 ft will be accepted.

2.7.2.2.3 Maxi mum Al | owabl e Wear
For each rail, the average top wear nust neet the requirenents on Table
IV, except rail in turnouts which nust conformto paragraph Maxi mum Wear

Used Rails Installed in Turnouts. Measure side wear 16 mr 5/ 8 in bel ow
the original top of rail

TABLE 1V. ALLOMBLE WEAR LIM TS FOR RELAY RAIL
Nom nal Rail Weight, kg/m Maxi mum Al | owabl e Wear, mmi nch
| bs/ yds
Top Si de
57.0 or |essLess than 115 3.21/8 6.41/ 4
Greater than 57.0115 or 6.41/ 4 9.53/8
G eater
2.7.2.2.4 Condi ti on and Appearance

Provide relay rail that is free from obvi ous defects and clean in
appearance. Rail that has severe pitting and corrosi on or has been
fl ane- gouged, or spike nipped will not be accepted. Ensure rail is
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straight fromline and surface and free fromany ki nks or bends. Ensure
rail bases are solid and free fromvisual defects such as plate wear
spi ke notching, pitting, and flane-gouging. Renmove all existing bond
wires fromrelay rail by shear cutting old cables i mediately adjacent to
the weld or pin. Renmpve bond wire heads conpletely fromthe gage side.

.7.2.2.4.1 Maxi mum Al | owabl e Lip

Lip or overflow must not exceed 3 mr 1/8 inch on either side of the rai
head.

.7.2.2.4.2 Engi ne Burns

Engi ne burns nust not be greater than 13 mr 1/2 inch dianmeter and 0.8 nmr
1/ 32 inch deep. A maxinum of 6 engine burns is allowed per rail and
engi ne burns must not affect nore than 25 percent of the total order

.7.2.2.4.3 End Batter and Chi pping

Rai | end batter nust not exceed a maxi mumof 3 nmr 1/8 inch when nmeasured
13 mr 1/2 inch fromthe rail end with a 460 nr 18 inch strai ghtedge |aid
only on the rail being neasured. Chipped or broken rail ends will not be
accept ed.

.7.2.2.4.4 Runni ng Surface Danage

Runni ng surface danage nust not exceed 6 mr 1/4 inch long by 13 mr 1/2 inch
wi de, and nmust be no greater than 1.5 mm 1/32 inch deep. Flat spots are
not permtted on the rail head.

.7.2.2.4.5 Defects Not Permtted

Rel ay rail having any of the follow ng defects is not acceptable: bolt
hol e cracks or breaks, broken base, breaks, crushed head, detail fracture,
engi ne burn fracture, head-web separation, piped rail, horizontal split
head, vertical split head, torch cut rail ends, torch cut bolt holes, and
conpound or transverse fissures. The presence of any of these defects in
the rail render that rail as scrap

. 7.3 Wl ded Rail

EE R R R S R R I R I R I R S R R S R I R S I R I R I R R R R R I R R R

NOTE: While the use of continuously welded rail and
concrete ties may be beneficial in sone situations,
the cost effectiveness for general use for DOD track
has not been proven at this tinme. A thorough
life-cycle cost analysis should be perforned prior
to specifying these nmaterials.

EE R I R R S I R R I R I R I R S R R R O S I R R R R R S R R S R R R

Provi de new rail consisting of, [ ] kg/m Ibs, [ ] section and
conformng to Chapter 4, Part 2 of ARENMA Eng Man. Provide relay rai
conformng to TABLE 1V, | ] kg/m I bs. Ensure relay rail that is to be
wel ded neets the criteria specified in Chapter 4, Part 2 of AREVA Eng Man
for welded rail. Mngling of new and relay rail will not be pernmtted
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2.

2.

2.

8 TI E PLATES
8.1 Cener al

Provide tie plates of the dinensions and punching pattern (A or B) to fit
the rail. Use newtie plates confornming to Chapter 5, Part 1 of

ARENVA Eng Man with newrail. Used tie plates in good condition may be
used with relay rail and ensure they are the dinensions as originally
speci fied by AREMA Eng Man. Used tie plates smaller than 190.5 by 254 mr
7-1/2 by 10 inch are not allowed for use with relay rail having nom na

wei ghts |l ess than 49.6 kg/m 100 I bs/yd, or no snmaller than 190.5 by 279 mr
7-1/2 by 11 inch doubl e-shoulder for use with relay rail having nomi na

wei ghts of 49.6 kg/nm 100 I bs/yd and greater. Both flat and canted pl ates
will be required to match the existing tie plates that are in track. Use
canted tie plates in all newrail and relay out-of-face rail replacenents.

.8.2 Used Tie Pl ates

Ensure used tie plates are free fromexcessive rust, pitting, nechanica
damage, and dirt and other foreign materials. Cracked or broken plates
are considered as scrap and do not use. Ensure shoulders on the tie
plates project a minimnumof 6 mr 1/4 inch above the plane of the rai

seat. The thickness of the tie plate nust be at |least 13 mr 1/2 i nch when
neasured anywhere in the rail seat area. Provide square spi ke holes which
are not corroded, worn, or nechanically enlarged.

9 WOOD TI ES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Because of differences in treatability of the
many speci es of wood used to manufacture railroad
ties, installations should limt the number of
accept abl e species to those nbst commonly used in

t heir geographic area. Red Cak, Wite OGak, and
Southern Pine will provide good service in the
eastern states while Douglas Fir will generally be
nore available in the western states. Southern Pine
shoul d not be used as nmainline ties or as switch
ties. Gumand pine ties are not recomended for use
in areas having high humdity, such as the

sout heastern states. |If unsure about the nost
appropriate species of wood for tinber ties in the

j ob geographic area, the engi neering departnent of
the |l ocal comercial railroad should be consulted.

The size and formof the crossties will be inserted
in this paragraph using the follow ng gui dance.

a. For main lines, access tracks, or other tracks
where the novenent may be classified as heavy or the
desired speed is in excess of 64.4 knihr 40 niles

per hour, crossties will be not |less than 178 mr 7
in.) thick by 229 nr 9 in. wide. The length of
crossties will be 2.591 m 8 ft 6 in. or 2.743 m 9 ft.

b. For yard or body, industrial, storage, siding,
and running tracks, and for access tracks where the
noverent is not classified as heavy, crossties not
less than 152 mm 6 in. thick by 203 mr 8 in. w de
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can be used. The length of crossties will either be
2.438 m 8 ft or 2.591 nm 8 ft 6 in.

c. For road crossings, ties 178 nr 7 in. thick by
229 mr 9 in. wide and 2.743 m 9 ft long will be
requi red, unless the nmanufacturer recomends a

di fferent |ength.

d. If locally available, oak is preferred for
switch ties. A bill of material for switch ties
shoul d be provided on the draw ngs for each proposed
type of turnout. AREMA PORTFOLI O SET, Plan 912
contains bills of switch ties for various size
turnouts and crossovers.

O her local species may be listed if used by
railroads in the area.

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

Submit nane of the tie manufacturer, Rail Tie Association nenbership, the
wood speci es proposed, the quantities of ties for each specie proposed,
and product data for the ties to be furnished, including the type of
seasoning to be utilized, prior to ordering the ties. Ensure all ties are

new.

Provi de Ash, Beech, Red and Wite Qak, [Gum] [ Spruces] | ]

[Pine,] [Douglas Fir,] [and] [other Fir] speci es.

a.

Provide Ash or OGak switch ties. Ensure conditioning and seasoni ng
conformto the requirenents of AWA Ul for the individual wood
species. Provide well seasoned ties. Prior to preservative
treatment, dry wood ties to the oven dry noisture content, or |ess, as
specified in paragraph 3.14 of AWPA Ul. The wood may be air dried,
vapor dried, or boultonized.

Condition and treat ties which are to be dried by artificial means as
soon as possible after sawing, but no nmore than 30 days later. Ensure
the tenperature used for boultonizing is as high as possible but in no
case | ess than 94 degrees C 200 degrees F. Transfer vapor dried ties
fromdrying cylinders to treatnent cylinders as quickly as possible to
avoid |l oss of heat fromthe seasoned ties. Pressure treat ties in
accordance with Chapter 30, Part 3 of ARENMA Eng Man by the enpty cel
process with a 60/40 creosote/coal tar solution (Gade C) in
accordance with AWPA P2 to a mininumretention of 128 kg/cu m 8 | bs/cu
ft of wood.

Treat bridge ties in accordance with paragraph BRIDGE TIES. Record
treatment as specified in AWPA M2. Permanently mark or brand treated
ties by the producer in accordance with AWPA Ms. Provide ties that
are produced by a nenber of the Railway Tie Association. Incise al
ties, except Southern, Red, and Ponderosa Pine, on all four sides in
the pattern specified in AREMA Eng Man, Chapter 30, Part 3, prior to
treatnment.

Provide splits that are |Ionger than 100 mr 4 inch and no wi der than 5
nr 1/4 in at either end. Splits longer than 100 mr 4 inch but no

| onger than the width of the face in which the split appears, will be
acceptable if specified anti-splitting devices are installed with the
splits conpressed. Performany required adzing and drilling for

spi kes prior to treatment.
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e. Notify the Contracting Oficer at |east 15 days prior to the shipnent
of any treated ties or tinbers fromthe manufacturer's plant, to
provi de the Governnent the opportunity to inspect the materials before
shi pnent. \Wen inspections of onsite materials result in product
rejection, pronptly segregate and renove rejected material fromthe
prem ses. The Governnent nay al so charge the Contractor any
addi ti onal cost of inspection or test when prior rejection nakes
reinspection or retesting necessary.

f. Submt certified [test] [and] [inspection] reports for crossties and
switch ties subsequent to treatnment, a mni num of seven cal endar days
prior to any ties being installed in track. [Test] [and] [inspection]
reports must contain the information required by Part 7 of AWA M.
Submit certificates of conpliance prior to any ties being installed in
track.

2.9.1 Crossties
Provi de wood crossties conformng to Chapter 30, Part 3 of ARENMA Eng Man.
2.9.1.1 Except at Road Crossings

Provi de sawed wood ties no less than | ] mr inch thick and | ] m
inch wide, with a length of [2.44] [2.6] [2.75] m [8.0] [8.5] [9.0] ft.

2.9.1.2 At Road Crossings

Provi de sawed wood ties no less than 178 nmthick and 229 mm wi de 7 inch
thick and 9 inch wide with a length of 2.75 m 9 ft, unless recomended
ot herwi se by the nanufacturer of crossing surface materials.

2.9.2 Switch Ties

Provi de sawed switch ties conformng to Chapter 30, Part 3 of ARENMA Eng Man
that are 178 mrm 7 inch thick and 229 mr 9 inch wide. Provide |Iength and
guantities as shown.

2.9.3 Bridge Ties

EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
NOTE: Delete this paragraph and paragraphs

Bal | ast ed- Deck Bridge Ties and Open-Deck Bridge Ties
if bridge work is not included in the contract.

EE R R R S I R I R R I R S R R R R S R R I R R R S R R S R R

Use method for treatnent of bridge ties in accordance with AWA Ul. Base
treat ment standards on the type of deck on the bridge. Drill bolt holes
prior to treatnment. Saw ties to dinmensions and furnish the quantities
i ndi cated on the contract drawings. Field verify all dinmensions and
gquantities prior to furnishing tinber bridge ties.

2.9.3.1 Bal | ast ed- Deck Bridge Ties
Use standard crossties in track over ballasted deck bridges.

2.9.3.2 Open-Deck Bridge Ties
Bridge ties for open-deck bridges nust be sized on two sides and of
adequate size to distribute the track load to all stress-carrying
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stringers. Preservative treatnent nust be in accordance with AWA Ul for
above- ground exposure.

2.9.4 Ti e Pl ugs

Tie plugs nmust fit holes from which spikes are drawn. The pl ugs nust

conply and be treated in accordance with Chapter 30, Part 3 Section 3.1.5
of AREMA Eng Man.

2.9.5 Anti-splitting Devices

Equi p crossties and switch ties on each end with gang nail end plates
anti-splitting devices of the type specified, regardl ess of whether or not
t he wood has shown any tendency to split. Use products conforming to
Chapter 30, Part 3 Sections 3.1.6 and 3.1.7 of ARENVA Eng Man.

2.10 BRI DGE Tl MBERS

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

NOTE: Delete this paragraph if bridge work is not
included in the contract.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Bridge tinmbers include all structural menbers such as stringers, caps, and
posts. Incise tinmbers on two sides. Ensure creosote preservative
treatment is in accordance with AWPA Ul for above ground exposure and has

fire-retardant coating for creosoted wood in accordance with AREVA Eng Man
Chapter 7 Section 1.11.

2.11 BRI DGE LUMBER

EE R R R I R R R R I R S R R R R O S R R S I R R R R R S R R R R

NOTE: Delete this paragraph if bridge work is not
i ncluded in the contract.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Treate | unber used in decks and braci ng above the waterline for above

ground exposure. Treat lunber used in retaining walls, fender systens,
and bracing bel ow the high waterline for soil contact exposure. Ensure
preservative treatnent is in accordance with AREMA Eng Man, Chapter 73.

2.12 BRI DGE PI LES

EE R R R S I R I R R I R S R R R R S R R I R R R S R R S R R

NOTE: Delete this paragraph if bridge work is not
i ncluded in the contract.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Preservative treatnent of piles nust conformto AREMA Eng Man, Chapter 7,
Part 1, Section 1.9 for piles. Piles used as friction or end-bearing
piles must be a First-Class pile in accordance with AREVMA Eng Man, Chapter
7, Part 1, Section 1.9.4. Second-class piles can be used in retaining
wal I s, dol phins, and fender systenms supports.

2.13 ENG NEERED POLYMER COVPCOSI TE TI ES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Engi neered pol ymer conposite ties, also
commonly known as plastic ties, are a relatively new

SECTION 34 11 00 Page 44



technol ogy conpared to the nore conventional sawn
wood and concrete ties. Engineered polyner
conposite ties are inherently resistant to noisture,
rot, and insects and may be preferred for certain

| ocati ons. Besi des out - of -face applicati ons,

engi neered pol yner conposite ties can be used for
mai nt enance (internm ngled) replacenent of
deteriorated wood crossti es.

Recommended si ze requirenments for engi neered pol yner
conposite ties foll ow the sane basic gui dance as in
t he NOTE for paragraph WOOD TIES above pertaining to
wood tie sizes.

Engi neered conposite ties are designed to use the
same tie spacing and ballast structure as wood

ties. The ties can be installed using conventiona
hardware and installation equi pnent. Specific
installation detials, such as which fasteners work
best, size of pre-drill holes, etc., should be based
on the manufacturer's recomrendati ons.

For increased lateral and |ongitudinal track
stability, engineered polymer conposite ties can be
manuf actured with specially designed surface
patterns to create a nechanical interlock between
the tie and the ballast. |ndividual manufacturers
have different proprietary designs to provide a
range of lateral track stability. Experinece has
shown that this interlock (track stability) can be
achieved with little or no train traffic commonly
needed upon repl acenent of wood ties.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Submit nane of the tie manufacturer, dinmensions, and the pre-drill size
as reconmended by the tie manufacturer for the type and size fastening
system bei ng used. Use engi neered pol ymer conposite ties conformng to
Chapter 30, Part 5 of AREMA Eng Man. Incorporate a surface pattern to
provide a minimumsingle tie lateral push result of 11.1 kN 2,500 | bf
after no nore than 100,000 gross tons of accurmulated traffic. Submt
certified test reports for crossties and switch ties, a m ni mum of seven
cal endar days prior to any ties being installed in track. Docunent
conpliance of the ties to the perfornance criteria in Chapter 30, Part 5
of AREMA Eng Man. Submit certificates of conpliance prior to any ties
being installed in track

.13.1 Crossties
.13.1.1 Except at Road Crossings
Provi de engi neered pol yner conposite crossties, except at road crossings,

which are no | ess than | ] mr inch thick and | ] mr inch wide,
with a length of [2.44] [2.6] [2.75] m [8.0] [8.5] [9.0] ft.

.13.1.2 At Road Crossings
Provi de engi neered pol yner conposite crossties at road crossings which are

no less than 178 mmthick and 229 nmw de 7 inch thick and 9 inch w de.
Use a length of 2.75 m 9 ft, unless recommended ot herw se by the
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manuf acturer of the crossing surface nmaterials.
.13.2 Switch Ties

Provide switch ties confornming to Chapter 30, Part 5 of AREMA Eng Man that
are 178 mm 7 inch thick and 229 mm 9 inch wide. Provide |ength and
guantities as shown.

.13.3 Bal | ast ed- Deck Bridge Ties

Engi neered conposite ties for use in track over ballasted deck bridges
nust be standard crossties.

.13.4 Tie Plugs

Tie plugging may be utilized in engineered pol ymer conposite ties in
simlar fashion as they are used in sawn wood ties. Polynmer-based
pl uggi ng conpounds (e.g., polyurethane) are recomended.

.14 STEEL TIES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: AREMA has a lighter weight steel tie section
t han specified bel ow that can be used for yard
tracks subject to light |oads. Change section

nm ni mum properties to:

Lengt h 2540 nm 100 i nch
W dt h 260 mm 10. 2 inch
Thi ckness 10 nm 0. 4 inch
Section Depth 97 mm 3.8 inch
Monent of lnertia 316 cnf 7.6 in?

EE R R R S I R R R I R I R S R R R R R R S R R S I R R R R R S R R

Submit nane of the tie manufacturer, dinensions, type of fixation and the
chemical analysis of the steel. Provide steel ties conformng to Chapter
30 of AREMA Eng Man. Construct steel ties with hook-in shoulders of a 178
nr 7 inch mnimum spade. Design and furnish ties with elastic type rai
fixation systemfor Pandrol E clips or safelock, or an approved equal
Provide ties with a brand rolled into the material indicating the section
and manufacturer. Provide steel ties with the follow ng nini mum section

Steel Ties
Length 2590 nm 102 inch
W dt h 300 mm 11.8 inch
Thi ckness 10 mm 0. 4 inch
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2.

Section Depth 118 mMmm 4.6 inch

Mbrent of Inertia 610 cnf 14.6 in*

Manuf acture ties fromsteel free of injurious segregation with a ninimum
tensile strength of 312 MPa 45,000 psi. Use steel with the chem ca
conposition conformng to ASTM A242/ A242N or ASTM A992/ A992M

.15 CONCRETE TI ES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Delete if concrete ties are not required.
Concrete ties may be preferred for certain |ocations.

EE R I R R S I R R I R I R I R S R R R I R S I R R I R I R R S R R S R R R

Submit nane of the tie manufacturer, dinensions, type of fixation and the
chemi cal analysis of the concrete mix. Provide concrete ties and
fastening systemconplying with the material and strength requirenments
specified in Chapter 30 of AREMA Eng Man for [nonobl ock] [reinforced
two- bl ock] [prestressed two-block] ties. Ensure concrete ties are a

mnimmof [2.44 m 8 ft] | ] inlength, width of [ ], and hei ght
of [ ]. Provide concrete ties with a factored design positive bendi ng
nmonent of [ ] kKN-m I nch-kips at center of seat. Furnish concrete with

dual duroneter rubber pads, which have 50 to 60 shore A durometer on the
bottom surface and 75 to 85 Shore A duroneter reinforced rubber on the top
surface. Submit certified test reports for ties and fastening system a

m ni mum of seven cal endar days prior to any ties being installed in

track. Document the testing required by Chapter 30 of ARENVA Eng Man

16 TURNOUTS AND TRACK CROSSI NGS

EE R R R S I R R I R I R I R S R R R R S I R R I R R R S R R S R R R

NOTE: Detailed information on frogs may be found in
AREMA PORTFOLI O SET. Sel f-guarded frogs, in
accordance with AREMA Track Wrk Plan No. 641 and
Not es, may be specified in place of rigid-bolted
frogs except: (1) for tracks where the design speed
exceeds 48.3 kmhr 30 mles per hour, or (2) for
track installations outside the United States. Do
not use spring rail frogs on mlitary track. The
type of switch lanp required will be indicated on
the drawings. The type or types required will be
retained in the contract specification and those not

required will be deleted. Those lanps with
reflector units only are preferred and will be
speci fied where possible. Those lanps with
reflectors and daylight disks will be used only at
i mportant crossovers or turnouts from mai n running
tracks. Illuminated switch lanps will not be

speci fied except for special main track novenents,
or as required by the serving railroad or by speci al

regul ati ons.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Ensure component parts of the turnouts to be furnished are the products of
manuf acturers regularly engaged in the nmanufacture of such products which
essentially duplicate itens that have been in satisfactory use at |east 2
years prior to bid opening. The parts need not all be nade by the sane
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manuf acturer, but ensure each turnout is the product of a single firm
Provi de switch assenblies, stands, frogs, and guardrails assenblies
conforming to the requirenents of ARENVA Eng Man

2.16.1 Rai |

and Joint Bars

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

NOTE: The rail weight and section to be used in
each turnout and track crossing constructed,
reconstructed, or having steel replaced will be
shown on the Contract Drawi ngs and/or listed in this
par agraph along with the turnout or crossing

i dentification nunber and turnout size nunber.

Exanpl e:
TURNOUT TRACK SI ZE OR RAI L DRI LLI NG
OR CROSSI NG | D| CROSSI NG ANGLE
T51 No. 8 90RA 72-138 nm
2-11/16-5-1/2
inch
Desi gner may want new rail in turnouts to nmatch new

swi tch points.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Furnish and install rail, joint bars, and m scellaneous track naterials
used in turnout and track crossing construction as part of the conplete
turnout or crossing. Use rail and nmiscellaneous track materials in
turnout and track crossing construction of the the weight and section

[ shown on the contract drawi ngs] [as |isted:

Provi de frogs,
materials suitable for
t ur nout

turnouts is newj.

.3 Frogs,

Swi t ches,

swi t ches,

Guardrails and Appurtenances

TURNOUT TRACK OR SI ZE OR CROSSI NG RAI L DRI LLI NG
CRCSSING I D ANGLE
[ [ [ [ ]
.2 Maxi mum Wear Used Rails Installed in Turnouts
[ The average top (vertical) wear nmust be 3 mm 1/8 in or less. Gage side
head wear nust not exceed 3 mr 1/8 inch] [Ensure all rail installed in

guardrails and appurtenances consisting of
use in heavy tonnage main track
materials are fully reconditioned and within plus or

Ensur e used
mnus 3 mr

1/8 inch of the original specification for that turnout design. Use
materials in the turnout of the sane weight and section. Provide
materials in good condition and free from excessive rust, dirt, and ot her
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foreign materials. Provide rail weight and section as specified.

2.16.3.1 Swi t ches

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: List length, type, and quantity of switch
points and size, type, and quantity of other turnout
materials required for turnout repairs in the

drawi ngs schedule. If new switch points are
required, edit the foll ow ng paragraphs

accordingly. Switch point Detail 5000 can al so be
used. Designer may want new rail in turnouts to
match new switch points. The Navy reconmends the
use of manganese tipped switch points on the side
opposite the turnout side of the swtch.

Rk Ik Sk kR IR R R O O Ok e S S R AR Ik R R O o O R O I S bk b R

Usewi t ches for new turnout construction or conplete turnout replacenent
consi sting of 5029 mr 16 feet and 6 inches reinforced straight split
switches with graduated risers generally conformng to AREVA Eng Man, Pl an
Nunber 112. Use switch materials to replace defective materials as

i ndi cat ed.

a.

Ensure switch points are new. Ensure switch point detail is

AREVA Eng Man, Plan No. 221, Detail 4000 or 6100. [Ensure one swtch
point in each turnout is manganese tipped in accordance with

AREVA Eng Man, Plan No. 220-52-E-82, installed on the side opposite
the turnout side of the switch (exanple the right switch point is
manganese tipped on a left hand turnout).]

Provi de new switch rods and connecting rods.

Provi de new or used gage plates, switch plates, slide plates, and heel
plates in good condition and not worn or corroded. Provide either
rigid or adjustable rail braces. For a given turnout all rail braces
nust be of the sanme design.

Provi de heel blocks that are either cast or forged steel, either new
or used, and in good condition. Provide new, heat treated heel bl ock
bolt assenblies. Provide either new or used heel joint bars good
condition which are manufactured for the purpose. |If floating hee

bl ocks are used, use special no. 5 double shoulder plates to nmaintain
160 mM®6. 25 i nch heel spread.

2.16.3.2 Frogs

Provide [bolted rail] [rail bound manganese] [solid manganese sel f-guarded]
frogs in the sizes indicated.

a.

Provide [new] [remanufactured] frogs. Do not use cracked or broken
used frog castings. Cracked or broken frog castings that have been
repaired by welding are not acceptable and do not use. Ensure
remanufactured frogs neet the foll ow ng wear requirenents:

(1) Provide frog points that are in good condition and not worn
chi pped, or broken

(2) Maxi mum al | owabl e wear on used or reconditioned frogs is:
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Frog Poi nt 3m1l/8in

Top Surface 3m1l/8in
Rai sed Quardi ng Face 3m1l/8in
(Sel f - Guar ded)

Al'l Wear Surfaces 3 M 1/8 in

(3) Mnimmflangeway depth for used frogs is 45 mr 1-3/4 inch
M ni mum fl angeway width is 48 mrm 1-7/8 inch

b. Provide new frog bolts, nuts, |ock washers, and headl ocks.
2.16.3.3 New or Repl acenment CGuard Rails

Ensure new or replacenent guard rails are a minimumof 4.6 m 15 ft in

| ength and are new or used in good condition. Provide guard rails of any
of the follow ng designs: Tee rail in accordance with AREMA Eng Man, Pl an
No. 504, solid nanganese steel in accordance with AREVA Eng Man, Plan No.
510, or an acceptable hook flange design. Ensure the guard face for used
guard rails is smooth and not worn nore than 3 mm 1/8 inch fromits new
condition. Equip guard rails bolted to the running rails with fillers.
When fillers are installed or repaired, use new bolt assenblies. Al
bolts, nuts, and associ ated hardware nmust be new. Equip clanped guard
rails with bl ock wedges, filler wedges, and cotter keys. Provide new
guard rail plates or use acceptable replacenents. Install single-shoul der
tie plates used with guard rails with the shoul der on the inside flush
agai nst the base of the guard rail

2.16.3. 4 Hook Pl ates

Hook pl ates must be new or acceptable used material and of the designs and
l engt hs indi cated on ARENMA Eng Man, Plan Nos. 112 and 241.

2.16.3.5 Switch Stands

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The type and manufacturer of switch stand
shoul d be the sane as presently used at the jobsite
or serving railroad. M xing positive-action and
autonatic-action switch stands on the same mlitary
base is not recomrended. Exanples of acceptable
types of stands are Racor nodels 22 and 36D, or

Bet hl ehem St eel npbdel s 51A and 53. O her specialty
designs, like a rotary wheel switch stand, nay be
al so required.

EE R R R S I R I R I R I R S R R R R R R S R R I R R R R R R R O

2.16.3.5.1 New or Repl acenment Switch Stands

Provi de new or replacenment switch stands conform ng to AREMA Eng Man, Plan
251-64, which are new or fully reconditioned, |owstand type with nodel
nunber [ Bethl ehem Steel nodel 51A] [ ]. Provide

[autonatic-action][sem -autonmatic action (spring)] [positive-action
(rigid)] switch stand with [adjustnent fromthe top with shins through a
noveabl e cover][spring connecting rods][adjustable connecting rods]]| ].
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.16.3.5.2 Exi sting Switch Stands

Recondi tion existing switch stands, staffs and targets, where not
designated for replacenent, by cleaning to bare metal and then paint with
one coat of netal primer.[ Cean and re-lubricate the interior portion of
t he stands, including nechanisns.] Paint switch stand staff with two
coats of black enanmel paint. Simlarly prepare and paint switch targets
with two coats of red or white enanel paint to indicate switch position in
accordance with normal railroad practice.

.16.3.5.3 Swi tch Lanps

Equi p each stand with one of the followi ng switch | anps as indicated on
t he project plans:

.16.3.5.3.1 Refl ecti ng Type

Approved reflecting switch lanps fitted with standard commrerci al -type
double red and white reflecting | enses but wi thout day signal targets.

.16.3.5.3.2 Refl ecting Type with Daylight Disk

Approved reflecting switch lanps fitted with standard comrerci al -type
double red and white reflecting |l enses, and with day signal targets.

.16.3.5.3.3 [I'lum nated Type

Approved illum nated |anps with primary battery, battery housing, and
cabl e.

.16.4 Track Crossings
Provi de new track crossings fabricated in accordance with ARENVA Eng Man,

Plan No. | ]. Rail weight and section is | ]. Provide tie | ayout
i n accordance with ARENVA Eng Man, Plan No. | ].

.16.5 Rai | Braces

Provide either the fixed or adjustable type rail braces of standard
manuf act ure.

.17 GRADE CROSSI NGS

Use recyclable materials in grade crossings conformng to EPA requirenents
in accordance with Section 01 33 29 SUSTAI NABI LI TY REQUI REMENTS AND
REPORTI NG

2.17.1 Crossing Material or Surface

EE R I R R S I R R R I R I R S R R R R S R I R I R R R R R R R R

NOTES: Coordinate this paragraph with the draw ngs
showi ng the typical railroad crossing cross-section
and details.

Where suitable local naterials neeting state
specifications for a granul ar hi ghway base course
material are available, those materials may be
substituted for the ASTM D1241 material specified
bel ow. Ballast or subballast materials may al so be
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used for sem -permanent aggregate crossings.

EE R I R R S I R R I R I R I R S R R R R S R I R R R R S R R R R S O

Wthin 30 days of the Notice to Proceed, submit the brand nane of the
premanuf act ured crossing material or crossing surface material proposed
for use along with manufacturer's literature concerning the product; and
for built-in-place crossings, the type of materials to be used along with
manufacturer's literature. Subnit detailed installation procedure for the
premanuf act ured crossing material or crossing surface material proposed
for use within 30 days of the notice to proceed. Ensure roadway width is
as indicated in the contract draw ngs. Provide crossing material or
surface conplying with the foll ow ng:

a. Construct a sem -permanent aggregate crossing of conpacted crushed
aggregate placed between the rails and as short approaches to the
track. Provide aggregate consisting of a crushed gravel or crushed
stone material conforming to the requirenents of [ballast]

[ subbal l ast] [ASTM D1241, Type |, Gradations A or B].

b. Construct a pernmanent aggregate crossing of conpacted crushed
aggregate placed in the track between bond tinmbers header as
i ndi cated. Provide crushed aggregate consisting of [ballast]
[ subbal l ast] [a crushed aggregate material conforming to the
requi renents of ASTM D1241, Type |, Gradations A or B].

c. Provide [constructed-in-place] [prefabricated] full-depth tinber
crossings. Ensure tinmber road crossing materials are [oak]
[ accept abl e hardwood]. Provide seasoning and treatment conformng to
t he requirenents of AWA Ul and paragraph WOOD Tl ES

d. Use bitum nous paving nmaterials for full-depth asphaltic cenent
concrete (bitum nous) crossing with bond tinbers flangeway headers

conformng to the applicable State of [ ] Hi ghway Specification
for a [ ] type mix design. Ensure bond tinbers are [oak]
[ accept abl e hardwood]. Provide seasoning and treatment conformng to

AWPA Ul and paragraph WOOD TI ES.

e. Provide concrete pavenent nmaterials for full-depth, cast-in-place
concrete crossings conforming to the requirements of Section 03 30 00
CAST- | N PLACE CONCRETE.

f. Use premanufactured, precast concrete panels for grade crossings
constructed of reinforced concrete having a m ni num 28-day conpressive
strength of 34.5 MPa 5,000 psi. Ensure each panel is manufactured to
nmeet HS20-44 | oading in accordance with AASHTO HB-17, with 30 percent
i mpact increnment. Base |oading on single axle |oads of 14,500 kg
32,000 I bs. Use precast crossing panels that are the product of a
conpany regularly engaged in the nanufacture of such panels, and whose
products have been successfully used in the comercial railroad
i ndustry for at |east 2 years.

g. Provide full depth panels for premanufactured el astoneric crossing
systems. Ensure elastoneric systems with or without steel conposition
grade crossing panels are the product of a conmpany regularly engaged
in the manufacture of such products, and whose products have been
successfully used in the comercial railroad industry for at |east 2
years.
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2.17.2 Rai |

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The use of 57 kg/m 115-1bs rail as the

m ni mum t hrough crossings and for 6 m 20 ft on
either side of the crossing is recormended. The use
of welded joints or long (24.4 n (78 feet) rail for
the crossing area is also reconmended to elimnate
any joints in the crossing area. The use of 178 nm
by 229 mmby 2.74 n 7 inches by 9 inches. by 9 feet
long ties is recomended throughout the crossing
area. Although 2.59 m 8-1/2 feet ties are
acceptable, they are the mninmum | ength that should
be used in the crossing.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provide rail within the road crossing and for at least 6 m 20 ft on either
side of the crossing that is | ] [115RE] as specified in paragraph
Rai|l and Joint Bars.

2.17.3 Ti es

Provide ties within the road crossing and for at least 6 m 20 ft on either
side of the crossing consisting of hardwood or pol yner conposite and as
specified in paragraphs Crossties and Switch Ti es.

2.17.4 Track Materials

For premanufactured crossing surfaces or systems, provide tie plates,

spi kes or other rail fasteners, rail anchors, and other track materials
conforming to the manufacturer's recomendati ons. Unless specified by the
crossi ng manufacturer, provide track materials as specified in paragraph
M SCELLANEQUS TRACK MATERI ALS.

2.17.5 Thr eaded Fasteners and Screw Spi kes

EE R R R S I R R I R R I R S R R R S R R R S I R I R I R R R R R S R R

NOTE: Screw spikes having an ultimate tensile
strength of 483 MPa 70,000 psi are comercially
avai l abl e.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Use threaded fasteners in grade crossings of the sizes and | engths
specified by the grade crossi ng nanufacturer or as indicated for
built-in-place crossings. Use screw spikes with a minimumultimte
tensile strength of 414 MPa 60,000 psi and gal vani zed for corrosion
protection.

2.17.6 Pi pe for Subdrains
Pi pe for subdrains must be [152] [203] [ ] mv [6] [8] | ] inch
di anmeter corrugated, perforated [pol yethyl ene conmplying with
ASTM F667/ F667NM [ bi tum nous coated gal vani zed corrugated steel].
2.17.7 Cable Conduit

Provi de cabl e conduit under grade crossings consisting of 102 nr 4 inch
di ameter PVC pipe conforming to UL 651, and a mi ni mum of Schedul e 80.
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2.18 M SCELLANEQUS TRACK NATERI ALS

Submt manufacturer's data for all track materials to be furnished.
Provi de m scel | aneous track materials as foll ows:

2.18.1 Spi kes
2.18.1.1 Track Spikes

Provi de new track spikes confornming to Chapter 5, Part 2 of AREMA Eng Man.
Use track spikes size 152 by 16 mm 6 by 5/8 inch with 49.6 kg/nm 100 | bs or
heavier rail. Use track spikes 140 by 14 mr 5-1/2 by 9/16 inch with 44.6
kg/m 90 I b and under rail

2.18.1.2 Bri dge Spi kes

[Use minimumr 19 mr 3/4 in dianmeter washer head screw spikes that allow a
m ni mum of 127 mr 5 inch penetration into the stringers to connect the
bridge ties to the stringers on an open-deck bridge, in accordance with
AREVA Eng Man, Chapter 7, Part 7.]

2.18.2 Bolts, Nuts, and Spring Washers

Use new track bolts, nuts, and spring washers throughout the project for
both new and relay rail.[ Use bolts in both steel and tinber bridge
connections. ]

2.18.2.1 Bol ts and Nuts

The various rail, joint bars, and rail drillings require various |engths
and di aneters of bolt assenblies. Determine the nunber of bolt assenblies
of each size required. All bolt dianeters nust be the | argest possible
for a given rail drilling and joint bar punching. Provide track bolts and
nuts conformng to Chapter 4, Part 2 of AREVA Eng Man. Ensure track bolts
are long enough to |l eave at |east two threads exposed after the nut is
tightened.[ Use ASTM A325N ASTM A325 or ASTM A490N ASTM A490 bolts for
steel bridge connections. Use hot dip gal vani zed steel bolts, mnimn 19
nr 3/4 in dianeter with lengths as required for tinber bridge connections.]

2.18.2.2 Spring Washers

Si ze spring washers and nuts to ensure that the spring washer develops its
full reactive force and does not jaminto the joint bar hole. Provide
spring washers of the size to fit the bolt and nut used and conformng to
Chapter 4, Part 2 and Section M2 of ARENA Eng Man

2.18.3 Rai| Anchors

EE R I R R S I R R I R I R I R S R R R O S I R R R R R S R R S R R R

NOTE: The nunber and position of rail anchors will

be shown on the drawings and will be based on anpunt
of traffic, character of traffic, and |oca
conditions. Wen required, anchors will be placed

i n accordance with ARENMA reconmendations for "Light
Density Lines" in Chapter 5 of AREMA Manual. This
recommendation calls for 16 anchors per 11.9 neters
39-ft length of track, that is 8 anchors to resist
noverent in each direction. Were heavy traffic,
steep grades or other factors result in rai
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creepi ng additional anchors nay be specified.

EE R I R R S I R R I R I R I R S R R R R S R I R R R R S R R R R S O

VWere special tools are required to install or renmove anchors, furnish a
m ni mum of one tool for each 5,000 anchors, or fraction thereof, not to
exceed 5 tools per job

.18.3.1 New I nstall ati on

Provide [new] [repinched] rail anchors for new installations. Use sizes
conformng to the various sizes of rail on the project and conformng to
"Specifications for Rail Anchors" in Chapter 5, Part 7 of ARENMA Eng Man

Anchors nay be either drive-on or spring type.

.18.3.2 Sal vaged Rail Anchors

Rai | anchors sal vaged fromthe track being renoved are the property of the
Contractor and renove fromthe site. Do not reinstall used anchors unless
t hey have been repinched.

.18.3.3 Rail Cips and Fasteners

Provide single tight fit clips with fillers as necessary to fit rail
section furnished. dip or fastener design nmust anchor rail against
| ongi t udi nal noverent.

.18. 4 | nsul ated Joi nts

Provide insulated joints confornming to applicable portions of Chapter 4,
Part 2 of AREVA Eng Man. Do not use conventional continuous insul ated
joints with fiber insulation. Unless otherw se directed by the
Contracting O ficer, use insulated joints for the following rail sections,
rail drilling, and nunber of joints:

RAI L SECTI ON DRI LLI NG NO. JA NTS

G [ 1 -1 ] G

.18.5 Bunpi ng Posts, Cushi on Heads and Weel st ops

Provi de new bunpi ng posts, cushion heads, and wheel stops of a standard
design that has been in use by commercial railroad industry for at least 5
years. Use bunping posts, cushion heads, and wheel stops manufactured by a
conpany regularly engaged in the nanufacture of these products.

.18.5.1 Bunpi ng Post s

Provi de bunpi ng posts consisting of all-steel construction, that bolt

firmy onto the rail, and of a type designed for general service. Provide
bunpi ng posts that have tension with 3800 m? 6 sq inch cross-sectiona
area and conpression nenbers with a nonent of inertia no |less than 15 X 108

m? 37 inch* of A36 steel. Bunpi ng post nust be capable of withstanding a
yi el d | oad of 2450 kN 550, 000 pounds.

.18.5.2 Cushi on Heads

Provi de cushi on heads consisting of all steel construction, that firnmy
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bolt, attach, or clanp onto the bunper or end dock (platformor ranp).
Cushi on heads nust resist 356 kN 80,000 | bs of conpression.

.18.5.3 VWheel st ops

Provi de wheel stops consisting of all-steel construction, that firnly bolt
or clamp onto the rail, and of a type designed for general service.

.18.6 Used Bunpi ng Posts and \Weel st ops

Do not furnish used bumpi ng posts and wheel stops. Used bunpi ng posts and
wheel st ops [nust be sal vaged from exi sting tracks which are renoved or
rebuilt under this Contract] [will be provided by the Governnent]. Use
new fastening materials to install or reinstall used bunping posts or
wheel st ops. Furni sh new fastening materials conformng to the applicable
sections of this specification

.18.7 | nner Guard Rai

Inner guard rail nust be Class |V or better used rails as indicated in
Part 2, Chapter 4, "Inspection C assification of Second Hand Rail for
Wl di ng", of AREMA Eng Man. Rail nust be 36 kg/nm 80 | bs/yd or greater
Ensure all rails used at any one inner guard rail |ocation are the sane
wei ght and section. Ensure joint bars match the rail provided and are in
good condition.

.18.8 Gage Rods
.18.8.1 New Gage Rods

Provi de new, double-clanp style gage rods manufactured in conformance with
"Specifications for Special Trackwork" of AREVMA Eng Man. Provide doubl e
clanmp style gage rods that are threaded on both ends and equip with four
mal | eabl e steel casting clanps to rigidly hold both sides of the base of
both rails.

.18.8.2 Used Gage Rods

Do not furnish used gage rods. Used gage rods [will be provided by the
CGovernment] [must be salvaged fromexisting track]. C ean and inspect

sal vaged gage rods prior to reinstallation. Scrap bent or broken gage

r ods.

.18.9 Derails

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Derails may be either a hinged type, a
sliding type, or a switch point derail. The
contract drawi ngs should indicate the required

| ocation, type, size, and direction. Sliding type
derails are typically installed with a derail stand

and operating mechanismfor throwi ng the derail. A
split switch derail is to be installed where
absolute protection is required. |If a switch point
derail is to be installed, the project plans wll
show the | ayout of the switch point derail and this
paragraph will be nodified accordingly.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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.18.9.1 New Derail s

Provi de new derails of a standard design that has been in use by the
comercial railroad industry for at least 5 years. Provide derails
consisting of all-steel construction and designed to be pernanently spiked
to a crosstie. Provide either one-way or two-way derails as indicated.
Provide either sliding type or hinged type derails as indicated. Wen the
type of derail indicated requires a derail stand, connecting rod, and
operating nmechani sm for proper operation, provide the derail and al
necessary conponents as a unit. Provide |ocations, sizes, and directions
of the derails as indicated on the contract draw ngs.

.18.9.2 Used Derails

Do not furnish used derails. Used derails [will be provided by the
CGovernment] [must be sal vaged fromexisting tracks that are renpved or
rebuilt under this Contract]. Use new track spikes and ot her fastening
materials to install or reinstall the used derails. Furnish new fastening
materials conformng to the applicable sections of this specification and
ARENMA Eng Man.

.19 SALVAGED MATERI ALS
.19.1 Dunnage

Pall ets, sills, and other naterial used for packagi ng and stacking
sal vaged track items must be clean, free of decay or other defect, and
sufficiently sturdy for the service intended.

.19.2 Mar ki ng Pai nt

Provide a good quality oil-based spray narking paint or a good quality
oi | - based pai nt marker

.19.3 Sal vagi ng Rai

Sal vage rail as directed; the Governnent will nake avail abl e sal vaged r ai
to the Contractor subject to the follow ng:

a. Nondefective and reclaimable rails salvaged fromexisting tracks may
be used to execute spot rail replacenent work at other |ocations of
the project, subject to review and approval of the naterials by the
Contracting Oficer.

b. Reclainmable defective rails may be used to construct inner guard rails
provided all defects can be cropped off. Make detailed inspection of
such rails to ensure that rails which contain critical defects such as
transverse defects, head-web separations, vertical split heads, pipe,
split webs, etc., are not incorporated in the work. Inspect |oose
rails |located along the right-of-way and use as directed.

.19. 4 Joint Bars
Nondef ective joint bars salvaged fromexisting tracks may be used to

execut e spot replacenent work at other |ocations of the project, subject
to review and approval of the naterial by the Contracting Oficer.
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2.

2.

.19.5 Tie Plates

Tie plates sal vaged from exi sting tracks, which are not either broken,
cracked, or severely corroded or worn, may be used to execute the work
subj ect to review and approval of the material by the Contracting Oficer

20 RAI L BONDI NG AND GROUNDI NG

20.1 Rai | Bonds

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

NOTES: Designer will select the |l ength of web bonds
based on the joint bar size; 600 mr 24 in. joint
bars require 854 mr 34 in. bond wires, and 900 mr 36
in. joint bars require 1154 mr 46 in. bond wres.

Doubl e bonding is required for crossing signals only
(installation of both rail head and web bonds).

If only static electricity bondi ng/ groundi ng
(without signals or lightning protection) is
required, the size of cables may be reduced. |If

| ocal experience indicates drive in tight
connections perfornms satisfactorily, 12 mmdrive in
tight from American Steel drive socket termnal #
34100 type CPN or approved equal can be used.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de exotherm c type ("Cadwel d') bonds applied to the field side of the
rail head[, or [1154] mmr [46] inch bonds welded to the rail web]. The
bond cabl es nust be flexible bare copper stranded 1/0 AWG cables with
prefornmed ends. Bond cables nmust be flexible bare copper stranded cabl es
with prefornmed ends and nust conformto applicable requirenents of

ARENMA Eng Man Vol . 3.

.20.2 Groundi ng Rods

Groundi ng rods nust be [19 mr 3/4 in dianmeter copper clad steel rods] [25
mr 1 inch dianeter zinc-coated steel rods]. The m nimm | ength of ground
rods nust be 2.5 m 8 ft.

.20.3 G ound Connecti on Cabl es

Make connections between the grounding systemor ground rods and rails
with a bare flexible copper stranded 2/ 0 AW: cabl e.

.20.4 El ectrical Connecting Hardware

Provi de el ectrical connecting hardware consisting of bronze pressure bar
type materials having no rotating parts coming in direct contact with
conduct ors.

.21 VEELDI NG

.21.1 Rail Welding Kits

Ensure kits for thermte type rail welds are approved by the Contracting
Oficer before use. Provide welding kits for all rail sections used and
no differentiation will be nade between Contractor-furnished and

SECTION 34 11 00 Page 58



CGovernnent -furnished rail sections for nmeasurenent and paynent purposes.

.21.2 El ect r odes

Provi de AWS | ow hydrogen, high tensile 140-16 (extrapol ation) or 25-20

el ectrode, Grade 310-16 and 310-15 stainless steel rod wel ding

el ectrodes. Provide electrodes of the smallest practical dianeter worked
at the | owest conpatible current. Ensure coating on | ow hydrogen type

el ectrodes is thoroughly dry when the el ectrode is provided. Use

el ectrodes taken fromhernetically seal ed packages within one hour of the
time the package is opened. Dry electrodes not used within this one-hour
peri od and el ectrodes taken from non-hernetically seal ed packages for at

| east one hour between 371 and 427 degrees C 700 and 800 degrees F

El ectrodes so dried may be stored at tenperatures between 107 and 205
degrees C 225 and 400 degrees F until used, or, if not stored and not used
within one hour after this drying is conpleted, re-dry before use. Do not
use el ectrodes whi ch have been wet.

PART 3 EXECUTI ON

3.

3.

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

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Del ete paragraphs which are not applicable to
t he sal vaged materi al s.

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

Do not dismantle tracks and segnents of track until approved to do so by
the Contracting Officer. Salvage the following nmaterials for |ater use by
the Governnment. Sone of these itenms will be used in the repair of tracks
as indicated.

1.1 Materials To Be Sal vaged

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Provide list of naterials to be sal vaged.
For exanple: "Al 90RA Rail, Al 90RA Joint Bars".

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

Materials to be salvaged for |ater use by the Governnent are:

O her materials are the property of the Contractor and renmpove fromthe
proj ect .

.1.2 Met hods and Procedures

The Contractor may use any nethods to dismantle the track, provided proper
neasures are taken to ensure the safety of the | aborers and the genera
public, and no damage is caused to track components to be sal vaged or

ot her tracks and structures which are indicated to remain. Do not cause
danmage to adjacent sidewal ks or paved roadways during renoval of existing
tracks. Restore danage to these facilities caused by the Contractor at
Contractor's expense.
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3.1.3 Inventory of Track Materials

Keep a detailed inventory of excess and sal vaged track materials
stockpiled for the Government. Record detailed inventory in appropriate
format and furnish to the Contracting Oficer

3.1. 4 I nspection and Reconditioning of Used Track Materials

Cl ean and inspect salvaged track materials for defects to determne their
suitability for further use.

3.1.4.1 Cl eani ng By Hand or Mechani cal Means

Clean rail, joint bars, gage rods, tie plates, rail anchors, and ot her
material s by hand or nechani cal means to renove all adhering dirt and
heavy rusting so that the bare steel can be exam ned.

3.1.4.2 Vi sual Exam nation of Rails

Visually examine rails for evidence of defects such as those illustrated
on Form 402-A found in Chapter 4 Part 3 of AREMA Eng Man. Bring such
defects to the attention of the Contracting Oficer who will be the fina
judge as to the serviceability of the rail. Mark rails having bolt hole
cracks or end batter under paragraph TRACK REPAIR that can be

recondi tioned for use by cropping and redrilling at the location of the
defect with yellow paint. Reject rails with other defects or which cannot
be reconditioned scrap and mark with bright red paint and stack separately.

3.1.4.3 Vi sual Exani nation of Joint Bars

Exi sting joint bars and conprom se joint bars which are renoved and no

| onger required at that | ocation due to rail replacenent or other work may
be cl eaned and reused at other |ocations, subject to review and approval

of the Contracting Officer. Salvage or scrap joint bars and conpronise
joints that are not reused. Visually exam ne joint bars for defects and
wear. Scrap joint bars with bolt hole or spike slot cracks. Scrap barr
which do not fit tightly against the rail or bars in which the bolt holes
are excessively corroded or worn. The Contracting Oficer will be the
final judge of the serviceability of joint bars. Mk scrapped bars with
bright red paint and stack separately.

3.1.4.4 Visual Exanination of Gage Rods
Vi sual | y exami ne gage rods for bends, cracks, or breaks. Bent, cracked,
or broken gage rods are considered as scrap, marked with bright red paint
and stacked separately.

3.1.4.5 Visual Exam nation of Tie Plates and Rail Anchors
Visually exanmine tie plates and rail anchors for cracks, breaks, excessive
wear, and excessive corrosion. Track material with these defects are
consi dered scrap, mark with bright red paint and stack separately.

3.1.4.6 Gage Rods
Renove and sal vage gage rods which exist in tangent track and in curved

track with a curvature of 10 degrees or |less. Reuse sal vaged gage rods
t hat have been inspected and cleaned to the maxi num ext ent possible.
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3.1.4.7 Grade Crossing Materials

Sal vage exi sting premanufactured grade crossing panels, rail and ot her
track materials as indicated, or as designated by the Contracting
Oficer. Al salvaged materials will remain the property of the
CGovernnment, and reinstall as indicated or transport to the nilitary
installation storage yard. Renpve grade crossing materials to be

sal vaged, clean as required for proper reinstallation, mark or |abel as
necessary for proper reinstallation, and transport to the reinstallation
| ocation or to the storage yard.

3.1.5 Transport and Stack Excess and Sal vaged Materials

3.1.5.1 Mat erial Not Used In Track Repair
Stack excess and sal vaged materials which are not used in track repair
work at a site on the mlitary installation designated by the Contracting
Oficer.

3.1.5.2 Stacki ng of Rails
Stack rails on approved sills a mninmmof 152 mr 6 inch above the

ground. Stack rails with the heads up and with the ends even. Separate
each layer by at |east three 50 by 100 mr 2 by 4 inch wood strips evenly

spaced along the Iength of the rail. Goup rails by weight, section
drilling, condition, |length, and anmount of wear. Mark the weight,
section, drilling, and length on one of the rails near the m d-height of

the stack. Paint these markings neatly near one end of the rail
3.1.5.3 Stacki ng of Joint Bars, Gage Rods, and Tie Pl ates

Sort joint bars, gage rods, and tie plates by section, punching and
condition and stack on pallets. Steel band each pallet stack for forklift
handl i ng. The nmaxi mum wei ght on any pallet is 680 kg 1,500 Ibs. Wre
conprom se joint bars together in pairs and stack on pallets, separate
from ot her bars.

3.1.5.4 Cont ai ners

Sort rail anchors by type and size and place in kegs, steel drums, or
ot her approved containers. Label containers with the rail weight and
section.

3.1.5.5 Stacki ng of Special Trackwork Materials

Pal | eti ze and stack special trackwork materials as directed by the
Contracting Officer. Mark the rail weight, rail section, and | ength on
each switch point. Mark the weight, section, and frog nunber on the side
of each frog casting. Place other salvaged switch naterials in stee
drums and | abel as to rail weight, section, |length of points, and turnout
si ze.

3.1.6 Material to be Scrapped

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

NOTE: Renove or edit above paragraphs and retain

this paragraph when materials are to be scrapped.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
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3.

3.

3.

3

[All material] | ] must be scrapped and nust beconme the property of
the Contractor.

.2 PLACEMENT OF BALLAST [ AND SUBBALLAST]

Pl ace ballast [and subballast] to the lines and grades indicated. The
average thickness nmust be within 6 mr 0.25 inch of the thickness

i ndi cated. Subgrade must conformto the requirements of Section 31 00 00
EARTHWORK. Do not pl ace ballast [and subballast] on soft, nuddy, or
frozen areas. Were the prepared subgrade (roadbed) is soft, mnuddy,
rutted, exhibits severe depressions, or is otherw se damaged, do not place
the ballast [and subballast] until the damaged subgrade has been repaired
and the area has been approved by the Contracting O ficer

2.1 Subbal | ast

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Renpve these paragraphs when subbal last is
not required.

EE R R R S I R R R I R S R R R R R O S R R I R R R R R R R R

2.1.1 Subbal | ast Pl acenent

Pl ace subballast in [two] uniformhorizontal lifts of no nore than 152 mr
6 inch for the full width of the cross-section to the total depth

i ndi cated. Shape each subballast |ayer to a section conformng to the
subbal | ast section shown on the draw ngs and thoroughly conpact.

.2.1.2 Subbal | ast Conpacti on

Conpact each subballast |ift using approved conpaction equi pnent. Use
sufficient roller weights, vibration frequencies (where applicable), tire
pressures (where applicable), and nunber of passes to obtain in-place
densities across the full wi dth of the subballast and throughout the
entire depth of the layer of no less than 95 percent of the ASTM D1557

| aboratory maxi mumdry density for the subballast material. Prior to

pl acenent of subsequent subballast |ayers, scarify the top of the previous
layer to a depth of approximately 50 mr 2 inch to insure proper bond of
the layers. Field neasure density in accordance with ASTM D1556/ D1556M
(use base plate as shown in the drawi ng) [or ASTM D6938. Check and adj ust
the calibration curves, if necessary, using only the sand cone method as
descri bed in paragraph Calibration, of the ASTM publication. Tests
perfornmed in accordance with ASTM D6938 result in a wet unit weight of
soil and use ASTM D6938 to determi ne the noisture content of the soil

Al so check the calibration curves furnished with the npisture gages al ong
with density calibration checks as described in ASTM D6938. Make
calibration checks of both the density and noi sture gages by the prepared
containers of material nethod, as described in paragraph Calibration, in
ASTM D6938, on each different type of material to be tested at the

begi nning of a job and at intervals as directed.] Take one field density
test for each 1000 square neters yards of each layer of material placed in
each area

2.2 Bal | ast

.2.2.1 Bal | ast Pl acenent

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Show detail of ball ast section on the
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dr awi ngs.

EE R I R R S I R R I R I R I R S R R R R S R I R R R R S R R R R S O

Pl ace Number 5 AREMA ballast in the tracks where indicated; use 50 nmr 2
i nch of Number 5 ballast near turnouts and for 10 m 30 feet each side of
the switch stand to provide a snooth wal ki ng surface for railroad

enpl oyees. All other areas require size AREMA Nunber [4] [4A] ballast.

3.2.2.2 Bal | ast Distribution

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

NOTE: For projects where |arge anpbunts of track are
bei ng bal l asted, ballast distribution fromrailcars
is beneficial. The provision of a Governnent

| oconptive and crew to nove ballast cars for the
Contractor may result in a lower unit cost for
ballast distribution. |If the installation has a

| oconpti ve avail able for use, insert the point of
contact and tel ephone nunmber for arrangi ng use of
the | ocomptive. Exanples would be "... Rail
Moverrent s Branch, Directorate of Logistics,
extension 1234 at |east 4 hours " If no

| oconptive is available indicate that Governnent

| oconptive is not avail able and the Contractor nust
provi de equi pnent to unload ballast in paragraph
LOCOMOTI VE

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Do not disturb ballast until the [subgrade] [subballast] has been approved
by the Contracting Oficer. No paynent will be nmade for ballast which is
di stributed without the Contracting Oficer's approval.

a. Distribute ballast distribution to the depth indicated, fromeither
trucks or railroad cars. [If available, the Governnent will furnish a
| oconmotive for unloading ballast along the track if a carload or nore
is used. Make arrangenents for use of the |oconotive by contacting

[ ] at least [ ] hours in advance of the tinme the | oconotive
is needed.] [A governnent |oconptive is not available for unloading
bal | ast . ]

b. Prevent formng of ruts that would inpair proper roadway drai nage when
di stributing ballast fromtrucks and off track equi pnent. Level any
ruts formed greater than 25 mr 1 inch and grade to drain

c. Unload ballast as close as possible to the point of use so that
unnecessary handling is prevented. Pick up and redistribute excess
bal | ast at the Contractor's expense. |If additional ballast is
required for dressing, add it at no increase in unit price.

d. Do not release ballast cars until they have been inspected. Ball ast
cars may be wei ghed by the Governnent before and after dunping the
bal | ast at no cost to the Contractor.

3.2.2.3 Bal | ast Bel ow Ti es

For new construction, the |last 100 mr 4 inches ballast below the tie,

pl ace the shoul der ballast and the ballast in the tie cribs subsequent to
the rail and tie installation. For surfacing existing track, place the
bal | ast subsequent to rail and tie replacenents.
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3.3 TRACK CONSTRUCTI ON AND QUT- OF- FACE RELAY

Ensure track construction not covered specifically herein is in accordance
wi th AREMA recomendati ons and recomrended practi ces.

3.3.1 Roadbed Preparation

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: If the roadbed will require any major anopunt
of preparation, such as compaction or provisions for
drai nage not covered by other sections of the
specifications, this paragraph will be either

revi sed or augnented to cover the work required, or
Section 31 00 00 EARTHWORK wi Il be added. If no
roadbed preparation is required, delete this
paragraph. |If geotextiles are used, the "road
crossing" tailoring option should be on to get the
ref erence paragraph requirenments for geotextil es.

EE R R R S I R R R I R S R R R R R O S R R I R R R R R R R R

Perform cl eari ng and grubbi ng, gradi ng, excavation, emnmbanknent

preparation, and subgrade preparation in accordance with Section [ ].
ot ai n approval of roadbed surface, grade, and drainage prior to any
di stribution of construction material. Where the subgrade or roadbed is
damaged during distribution of materials, fill and conpact ruts and

depressions and ensure the roadbed surface is reapproved prior to track
construction.

3.3.2 Ceotextile for Track Construction

EE R R R I R R R R I R S R R R R O S R R S I R R R R R S R R R R

NOTE: Delete this paragraph if geotextile is not

required.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Install geotextile between the subgrade and the ballast as shown. Perform
installation in accordance w th subparagraph CGeotextile Installation under
par agr aph H ghway Crossings.

3.3.3 Unl oadi ng the Materials

The use of picks in the handling of ties will not be pernitted. Unload
rails fromcars with an approved derrick or crane and place with the head
up without dropping and with sufficient support under the base.
Distribute rails of proper length as necessary for road crossings,

swi tches, joint spacing, and other special conditions.

3.3.4 Ti es

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The center to center spacing will be inserted
in the blank space in this paragraph in accordance
with the follow ng:

a. For main lines, access tracks, or other tracks
where the nmovenment may be classified as heavy or the
desired speed is in excess of 32 kmihr 20 miles per
hour, 480 to 560 mm 19.5 in. spacing will be used.
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b. For body tracks in yards, sidings, running
tracks, and access tracks, where the train speed is
less than 32 kmihr 20 miles per hour and train
nmoverent is not classified as heavy, a 530 mr 21 in.
spacing will be used.

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

Standard center-to-center spacing of crossties is [50][53] nmmr [19.5]]21]
inch. Space switch ties and bridge ties as indicated on the draw ngs.
Lay ties perpendicular to the center line of the track with the grain up
(heartwood side down) for wood ties. Use the best ties at the rai

joints. Ensure the ends of ties on one side of the track are parallel to
the rail and the center of the tie is on the approximte center |ine of
the track. Align the ends on the inside of curves and continue on that
side until reaching a curve in the opposite direction. On double tracks,
align the ties on the outside ends. The top surface of ties must provide
full bearing for the tie plates. Adzing of wood ties is restricted to
that necessary to provide a sound true bearing for the tie plate. Adzing
in excess of 5 mr 0.2 inch is not pernmtted. Were adzing is necessary,
saturate the cut surface of the wood tie conpletely with creosote or other
approved preservatives.

.3.5 Tie Plates

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

NOTE: For track rehabilitation where the track does
not currently have tie plates, plates should be
installed on each newtie installed. As defective
ties are replaced, tie plates are installed with the
new ties and with tinme the entire track has pl ates.

EE R R R I R R R R I R S R R R R O S R R S I R R R R R S R R R R

Tracks must be fully tie-plated. Ensure tie plates are free of dirt and
other foreign material when installed. Place tie plates so that the rails

will have full bearing on the plate, and the plate will have full bearing
on the tie. Set tie plates at right angles to the rail with the outside
shoul der agai nst the base of the rail, and centered on the tie. Instal
canted tie plates to cant the rail inward.

.3.6 Rai |

Ensure the base of the rail and the surface of the tie and tie plate are
free of dirt and other foreign materials prior to laying rail

.3.6.1 Layi ng Rai

Lay rail without bunping or striking, to standard gage (1.435 nm 4 ft 8-1/2
i nch between points 16 nmr 5/8 inch below the top of the rail) on tangents
and on curves up to 12 degrees. For curves 12 degrees and greater, w den
the gage 3.2 mrm 1/8 in for each increnent of 2 degrees to a maxi mum of
1.448 m 4 ft 9 inch, in accordance with TABLE V. Gage the track at every
third tie as spikes are being driven.
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TABLE V. TRACK GAGE FOR H GH DEGREE OF CURVATURE

Degree of Curvature per 30.5 m 100-ft chord

Equal to or Greater Than But Less Than (Deg - Mn) Track Gage, mFt. - In.
(Deg - Mn)
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 jointed rails, one at a time, with space all owance for expansion
bei ng provided between rail ends in accordance with TABLE VI.

b. Gaps between rail ends in insulated joints nmust only be sufficient to
permt insertion of standard end posts.

c. Use a standard rail thernoneter to determine the rail tenperature.
Lay the thernmoneter close to the web on the side of the rail base
which is shaded fromthe sun's rays in advance of the laying operation
and | eave there |long enough to accurately record the tenperature. The
Contractor quality control representative nust see that rai
tenmperature i s checked frequently and that proper rail expansion shims
are used. Calibrate all thernonmeters against the Contracting
Oficer's rail thermoneter which will have been accurately calibrated
and will be considered as the standard.

d. Except through turnouts and at insulated joints, do not vary the
staggering of the joints on one side no nore than [460] [500] mr [ 18]
[20] inch in either direction fromthe center of the opposite rail

e. Do not use rails less than 10 m 33 ft in length in out-of-face rai
relay. However, rails no less than 4 m 13 ft long may be used for
final connections to existing rails to prevent joints from occurring
at prohibited locations or to provide the specified joint stagger in

curves.

f. Rail joints nust not occur in or within 6 m 20 ft of a road crossing,
al ongside of or within 1.5 m 5 ft of the end of any switch or turnout
guard rail, or the end of any open deck bridge.

.3.6.2 Joints

Stagger joints in opposite rails one-half the rail length but no |l ess than
3.5 m 12 ft apart, except closer joints may be required at turnouts and
insulated joints. Do not install rail less than 4 m 13 ft in length in
track. Ensure no joint is less than 2 m 6 ft fromthe ends of open-deck
bridges, or less than 1 m 3 ft fromswitch points. Do not install joint
within 6 m 20 ft of a road crossing, outer perineter of any structure, or
any |l ocation which restricts access to the joint. Were joints are
required in these areas, weld the joints.

SECTION 34 11 00 Page 66



3.3.6.3 Expansi on Al | owance

Provi de al |l owance for expansion at rail joints by using rail-expansion
nmetal shims. Rempbve shinms to within 12 rails of the laying. Provide
shinms of the thickness shown in TABLE VI. Deternine the tenperature of
the rail by use of a thernoneter placed on the rail base on the side away
fromthe sun. Typical rail gap gages are as shown.

TABLE VI. SH M TH CKNESS

10.1 m33-Ft. Rail 11.9 m39-Ft. Rail 24.4 m78-Ft. Rail
99 Joints per kml60 Joints 84 Joints per kml35 Joints 42 Joints per knb8 Joints
per Mle per Mle per Mle
Rai | Shim Rai | Shim Rai | Shim
Tenperature Thi ckness Tenperature Thi ckness Tenperature Thi ckness

(degrees C F) (mm) (in.) (degrees C F) (mm) (in.) (degrees C F) (mm) (in.)

Bel ow -23 -10 85/ 16 Bel ow -14 6 85/ 16 Bel ow 2 35 85/ 16
-23 to -10-10 61/ 4 -14 to -46 to 61/ 4 2 to 835 to 47 61/ 4
to 14 25
-9 to 115 to 53/ 16 -3 to 726 to 45 53/ 16 9 to 1648 to 60 53/ 16
34
2 to 1535 to 31/8 8 to 1846 to 65 31/8 17 to 2361 to 31/8
59 73
Over 16 60 21/ 16 Over 19 66 21/ 16 Over 24 74 21/ 16

3.3.6.4 Cutting Rail

Use only rail saws or track chisels to cut rail. Drill new holes using a
standard tenplate. Do not burn holes in rail. Holes cut with a torch
will not be accepted. When drilling of rail is necessary, renove al

chi ps and burrs before applying joints.
3.3.6.5 Mat ching Rails

EE R I R R S I R R R I R I R S R R R I R S R I R I R R R R R S R R R

NOTE: Renove this paragraph when relay rail is not
used.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

VWere relay rail is used, matching adjacent rails nust not cause |ipped or
uneven joints. Weld any msmatched rail ends to provide proper match.

Rail end mismatch nust not exceed 3 nr 1/8 in on gage or tread portions of
rail.

3.3.6.6 Rai | Repl acement
The foll owi ng procedures apply to rail replacenment work
a. Spot rail replacenent is defined as replacenent of 30 m 100 ft or |ess
of contiguous rails, usually with rails of the sane section
Installation of relief rail in place of defective rail is considered

spot rail replacenent. Replacenment of nmore than 30 m 100 ft of
contiguous rails is considered to be out-of-face rail relay.
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b. |If spikes are withdrawn, plug the holes with treated tie plugs of
proper size to fit the hole, prior to replacenent of rail. |If spikes
are wi thdrawn and spi kes are to be redriven in existing spi ke holes,
plug the holes with treated tie plugs prior to redriving the spike.
Do not install tie plugs in prebored holes unless spi kes have been
driven and w t hdrawn.

c. Spike all ties with new spikes in accordance w th paragraph Spot Tie
Repl acenent .

d. Ensure that rail ends at joints are not |ipped or uneven. Ensure
tread portion (vertical) or gage side (horizontal) rail end mismatch
is no greater than 2 mr 1/16 inch. Correct rail end mismatch greater
than 2 mr 1/16 inch by wel ding and grinding on the smaller rail
Ginding the larger rail is not permtted unless approved by the
Contracting OFficer. Mke welded transitions at a rate of 1 to 80.

e. Rails renoved fromtrack will be designated by the Contracting Oficer
as relay (for use on project), reclaimer (to be sal vaged and
stockpiled), or scrap. Joint bars removed fromtrack will be
designated as relay, reclainmer, or scrap. Mrk scrap materials as
scrap using bright red paint, transport themoff the mlitary
installation or to the mlitary installation tenporary scrapyard.
Transport relay materials required to conplete other repair work of
this contract to the location of need. Cassify and inventory
materials and stack at the mlitary installation storage site, all as
i ndi cated for salvage materials in paragraph Renoval, Sal vage, and
Di sposition of Materials.

f. Use netal rail expansion shins when laying rail. Do not use wood
sticks or other material as shins. Provide a sufficient supply of
each shimavailable to permt rail laying to progress w thout delay.

.3.6.7 Qut - of - Face Rail Rel ay

Repl ace existing rail with the designated new or used rail between

designated linmts in a continuous operation. It is expected that
repl acenent of one rail of a given track will be conpleted prior to
repl acenent of the opposite rail. Lay used rail [with previous gage side

wear facing out, unless required to match exi sting wear patterns] [as
directed by the Contracting O ficer].

.3.6.8 Spot Rail Repl acenent

Make spot rail replacements where necessary to replace existing defective
rails or to conpensate for rail joint gap adjustnments.

.3.6.8.1 Repl acenent Rai

Use replacement rail of equal length or longer than the rail it repl aces.
The m nimum |l ength of rail used is 4 m 13 ft.

.3.6.8.2 Spot Rail Replacenent Resulting in Joint Staggers
Unl ess ot herwi se approved by the Contracting O ficer on a case by case

basis, do not allow spot rail replacenment to result in joint staggers |ess
than 1.33 m 4 ft.
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3.3.7 Joint Bars

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The | ocation of conpromse joints will be
shown on the drawi ngs. \Were conpromise joints are
required, the portion of this paragraph in brackets

will be retained. |If conpromise joints are not
required, the portion of this paragraph in brackets
wi |l be del eted.

AREMA Manual recommends an initial bolt tension of
bet ween 89, 000 and 133, 000 N 20,000 and 30, 000 | bs
per bolt in order to overcone the surface roughness
and provide proper seating for the joint bars.

After application of traffic, tension in the bolt is
lost relatively rapidly and may | ose from 22,000 to
44,000 N 5,000 to 10,000 I bs per bolt in the first
nonth. Therefore, retightening of all track bolts
after sone period of tinme is necessary. Bolt
tensi on recomrended for subsequent tightening is
within the range of 67,000 to 111,000 N 15,000 to
25,000 I bs per bolt. The torque required to devel op
the specified tension in a bolt is approximtely as

fol | ows:

BOLT DI AMETER TORQUE*

(nmm) (i nch) (N m(ft-1bs)
193/ 4 340250

227/ 8 408300

251 476350
291-1/8 544400

*For well oiled bolts with clean threads.

EE R I R R S I R I R I R I R S R R R O S R R I R R R R R S R R R

Provide clean joint bars. Install rail joints so that bars are not cocked
bet ween t he base and head of the rail. Properly seat bars in the rail and
install the full nunmber of correct-size bolts, nuts, and spring washers.
Place bolts with nuts alternately on inside and outside of rail. Apply a
corrosion resistant lubricant to the bolt threads prior to application of
nuts. Tighten bolts to torque of approximtely | ] N ft-1bs,

begi nning at the center of the joint and worki ng both ways to the ends of
the joint. After the track has been in service [, but before acceptance
of the work,] check all bolts and retighten to a torque of approximtely

[ ] Nnft-lbs. [Connect rail of different sections by properly
fitting conpronise joint bars. The mismatch for conpromi se joints for
either tread surface or on the gage side nust not exceed 3 mr 1/8 inch].
Repl ace defective joint bars designated on the contract draw ngs,

di scovered by the Contractor during track repair operations, or as
identified by the Contracting Officer with acceptable joint bars.
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3.

3.

3.8 Spi ki ng
3.8.1 Spi ki ng Procedures

Spi ke rail pronptly after being laid. Start and drive spikes vertically
and square with the rail. Pre-drill engineered polyner conposite ties
accordance with manufacturer's recomendati ons for size and depth. Drive
spi kes to allow approximately 3 to 5 mr 1/8 to 3/16 i nch space between the
undersi de of the spike and the top of the rail base. Do not overdrive

spi kes, or straighten while being driven. Do not install spikes through
the slots in skirted-type, slotted joint bars (angle bars). Do not drive
spi kes agai nst the ends of joint bars.

.3.8.2 Nunber of Spikes

Use four rail-hol ding spikes on each tie on tangents and curves | ess than
4 degrees. Place spikes on the gage side of the running rail directly
across from each other and place the spikes on the field side of the
running rail directly across fromeach other. Ofset spikes on the gage
side longitudinally fromthe field spike and ensure all four spikes are
rail -hol ding spikes next to the base of the rail. Hold this pattern
consistent. On curves 4 degrees or greater, but no nore than 36 degrees,
use six spikes on each tie with the spikes located as follows: One
rail-hol ding spike on the field side and two rail-holding spikes on the
gage side for both rails. [Spike curves 36 degrees and greater with eight
spi kes per tie, located as follows: One rail-holding spike and one

pl at e- hol di ng spi ke on the field side and two rail-hol ding spikes on the
gage side for both rails.] Use eight rail-holding spikes on each tie

t hrough road crossings.

.3.9 Tie Plugs

If spikes are withdrawn fromwood ties, swab the holes with creosote and
plug with creosoted tie plugs of proper size to fit the hole. |If spikes
are wi thdrawn and spikes are to be reinserted in existing spike holes,
swab the holes with creosote and plug with creosoted tie plugs prior to
redriving the spike. Do not install tie plugs in prebored holes unless
spi kes have been driven and w t hdrawn.

3.3.10 Rai| Anchor Pl acenent

EE R R R S R R I R I R I R S R R S R I R S I R I R I R R R R R I R R R

NOTE: Coordi nate this paragraph with paragraph Rai
Anchors in PART 2.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Locate rail anchors as indicated on the project plans. Where the use of

rail anchors is indicated, apply a mninumof | ] anchors per 11.9 nr
39 ft of rail in the pattern indicated on the project drawi ngs. Space the
rail anchors approximately uniformy along the rail length. Install rai

anchors to the gage side of the rail against the sane tie face on opposite
rails. Ensure rail anchors grip the base of the rail firmly and have ful
beari ng agai nst the face of the tie. Do not nove rail anchors by driving
themalong the rail. Do not apply rail anchors to track on an open-deck
bridge. Where anchors are used on track approaching an open deck bridge,
box anchor every third tie for at least four rail |engths, off each end of
the bridge. Anchor rail imediately after spiking and before rail has
experienced a | arge tenperature change.
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3.3.11 I nner Guard Rails

Install guard rails on bridges and trestles as indicated. Ensure guard
rails are approximately 280 mr 11 inch fromthe gage side of track rails
and extend a mininmumof 15 m 50 ft beyond the structure. Curve the ends
i nward and beveled. Fully bolt guard rails. Ensure guard rails are not
hi gher than the running rail and no be nore than 25 mr 1 inch | ower than
the running rail. Spike each guard rail with two spikes to each tie but
do not tie-plate. Unfit track rail in short |lengths may be used for
guardrail s.

3.3.12 Derails

Install derails properly where indicated. Do not allow derailed equi prent

to foul other tracks. Install in accordance with the manufacturer's
instructions. Were no specific installation instructions are avail able
for salvaged derails, reinstall in accordance with good track construction

practice to ensure proper performance of their intended function

3.3.13 Super el evati on

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Superelevation on mlitary railroad track
shoul d not exceed 100 nm 4 inches. Superel evation
for each curve will be shown on the draw ngs.

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

Superel evate curves as shown on the draw ngs unl ess otherw se directed by
the Contracting Officer. Cbtain superelevation by raising the outside
rail of the curve. Mintain inside rail at grade. The maxi num

superel evation will be | ] mrinch. Carry full superelevation

t hr oughout each curve, unless otherw se directed or shown on the

drawi ngs. Ensure superelevation runoff is at a uniformrate, and extends
at least the full length of the spirals. The normal rate of

superel evation runoff will be 13 mmper 9.4 m 1/2 inch per 31 ft; however,
this may be increased to 25 mmin 9.4 m 1 inch in 31 ft with the prior
approval of the Contracting Oficer

3.3.14 Prelim nary Surfacing

The prelinmnary alignment and surfaci ng gangs nust foll ow the unl oadi ng of
the ballast. Conplete rail renewal, tie renewal, bolt tightening, and
bal | ast placenent prior to commencenent of surfacing and alignnent work.

3.3.14.1 Lifts

a. Bring the track, after being aligned, to grade and surface in lifts
not exceeding 100 nmr 4 in each. After each |ift, tanp the ball ast.
When using jacks, place themclose enough together to prevent undue
bendi ng of rail or stress of rail and joint. Raise both rails at one
time and as uniformy as possible, except where superelevation is
required. Lift the track so that after a period of no less that 5
train operations (70 netric ton ton ballast car) after the last lift,
it will be necessary to give the track a final lift of between 25 and
50 mm 1 and 2 inch to bring it to grade.

b. In areas where major track resurfacing is not required, performa

"skin lift" tanping operation to ensure that the ties are adequately
tanmped, the ballast section is adequately conpacted and dressed, and
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to correct mnor deficiencies in surface and alignment. The rise in
skin lift areas is 25 nr 1 in or less and usually does not require
that additional ballast be placed.

c. A 50 M2 inch rise nmust provide an average 50 M2 inch raise in the
track being surfaced.

d. A 100 mr 4 in rise nust provide an average 100 nm4 inch raise in the
track being surfaced, and make in at least two lifts not to exceed 50
mr 2 inches per lift.

e. A 150 mr 6 inch raise nust provide an average 150 nm 6 inch raise in
the track being surfaced, and nake in at least 2 lifts. The initia
[ift must not exceed 100 mr 4 inch with the final lift not to exceed
70 nmr 2-1/2 inch.

3.3.14.2 Tanpi ng

Performraising and tamping of track with an autonmatic, vibratory, squeeze
type power tamper with 16 tanpi ng heads, capable of raising both rails

si mul t aneously and nai ntai ning cross-level. The equipnment to be used for
surfacing operations is subject to approval by the Contracting O ficer.
Every tie in the track nust receive two or nore full insertions of the

t anpi ng heads. Power-tanp ballast under both sides of ties fromeach end
to a point [300 mr 12 inches inside each rail for 2.4 m 8-ft ties,] [380 mm
15 inches inside each rail for 2.6 m 8 feet-6 inch ties,] [and] [460 nmv
18 inches inside each rail for 2.7 m 9 ft ties]. Fill the center with
bal | ast, but tanping will not be permitted in the center of the tie
bet ween the above stated linmits. Tanp both ends of the ties
si mul taneously and tanp inside and outside of the rail at the sane tine.
Do not use tanping tools with nmore than 35 percent wear and work opposite
each other on the sane tie. Tanp ballast under switch ties and road
crossing ties the entire length of each tie. Tanp all ties to provide
solid bearing against the base of the rail after the track or turnout is
raised to grade at final surfacing. Bring all down ties up to the base of
rail and machine tanp. Ensure the resultant track surface and alignnment
is uniformand snmooth. Tanping of track in snow or frozen ball ast
conditions will not be permtted.

3.3.14.3 Repl acenent of Ties

After tanping has been conpleted and the jacks renoved, replace all ties
pull ed | oose to their proper position, respike and retanp to provide ful
bearing agai nst the rail

3.3.14. 4 Track O f The Ends of Open Deck Bridges
Track off the ends of open deck bridges nust nmaintain the sane grade as
the track on the bridge for a ninimumof 8 nm 25 ft beyond the bridge
abutnent and then transition snoothly to neet established track grades.
3.3.14.5 Runoff of Track Rai ses
Do not allow the runoff at the end of a rise to exceed 13 Mmin 9.4 m 0.5

inches in 31 ft of track unl ess otherw se approved by the Contracting
Oficer.

SECTION 34 11 00 Page 72



.3.14.6 Hori zontal Real i gnnent

Establ i sh horizontal realignnent of curved track using manual or
nmechani cal means as described in the AREMA Eng Man Chapter 5, Part 3
Section 3.2, "String Lining of Curves by the Chord Method".

.3.15 Fi nal Surfacing

After prelimnary surfacing has been conpleted, check grade and |ine
stakes and bring the track to grade and alignnent.

.3.15.1 Fi nal Tanpi ng

Bring track to grade and retanp the ballast in the manner described for
prelimnary surfacing, except decrease the tanping distance inside the
rail from 300 to 250 mmfor 2.4 mties, 380 to 330 mmfor 2.6 ties, and
460 to 410 mmfor 2.7 12 to 10 inch for 8 ft. ties, 15 to 13 inch for 8 ft
6 inch ties, and 18 to 16 inch for 9 ft ties.

.3.15.2 Fi nal Alignment

Gve the track a final aligning conforming to the established track
centers.

.3.15.3 Fi nal Dressing

After the final alignnent, dress the ballast to the section indicated.
After final dressing, do not allow ballast to cover the tops of the ties.
Leave the portion of the subgrade outside the ballast line ith a full
even surface and properly dress the shoul der of the subgrade to the

i ndi cated section to provide proper drainage away fromthe track

.3.15.4 Sur pl us Bal | ast

Distribute surplus ballast remaining after final surfacing and dressing of
the ball ast section or otherw se di spose of as directed by the Contracting
Oficer.

.3.16 d eanup

Upon conpl etion of the work, [renmpove all rubbish, waste, and di scarded
materials generated by the work fromthe project area] [dispose of

rubbi sh, waste, and discarded materials in an approved manner as directed
by the Contracting Officer]. Leave areas where the Contractor has worked,
including but not Iimted to, project areas, material storage sites, and
borrow or di sposal areas in a clean, well-graded, and well -drained

condi tion.

.3.16.1 Shoul der Renpbval and Reconstruction

VWere track construction or rehabilitation operations result in deposition
of materials along the track shoul ders that would i npede the free drainage
of the geotextile and track structure, renove the material. \Where
[undercutting] [ploughing] operations |eave foul ed shoul der naterials that
i npede free drainage of the geotextile and the track structure, renove the
shoul der naterial, and reconstruct the ballast shoul ders using the

mat eri al s and di mensi ons as indicated. Areas where shoul der renmpoval and
reconstruction are required [are] [are not] indicated on the draw ngs.
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3.3.16.2 Spoi|l Materials

Di spose spoil materials renpbved fromthe track [as indicated] [off site at
the Contractor's expense]. Do not place spoil materials on the shoul ders,
in ditches, in drains, or in other areas where they would i npede the fl ow
of water away fromthe track

3.3.17 Fi nal Adjustnents

Si xty cal endar days after the track has been accepted and put into
operation, perform at no cost to the Governnent, necessary resurfacing
adjustnments to leave the track in alignment and on grade.

3.3.18 Tol erances for Finished Track

Conpl eted track rmust nmeet the followi ng tolerances. Repair track not
nmeeting the tol erances specified below to neet these requirenents, at no
addi tional cost to the Government.

3.3.18.1 Gage

Track gage nust be within plus 6 mr 1/4 inch or minus 3 nr 1/8 inch of
standard gage.

3.3.18.2 Al i gnnent

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The alignment and track surface tol erances
for out-of-face surfacing of secondary track (Iless
than 16 kni hour 10 MPH) may be doubled fromthe
val ues given below if alignnment is not critical
Hori zontal alignment and profile draw ngs are

reconmended.
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Measure alignnent as the deviation of the md-offset of a 18.9 m 62 ft
line, with the ends of the line at points on the gage side of the |line
rail, 16 mr 5/8 inch below the top of the railhead. Either rail nay be
used as the line rail on tangent track; however, use the sane rail for the
entire length of the tangent. The outside rail in a curve is always the
line rail. Alignment on tangents are not allowed to deviate from
uniformty nore than 13 mr 1/2 inch. Alignment on curves are not all owed
to deviate fromunifornity nore than 10 nr 3/8 inch.

3.3.18.3 Track Surface
Track surface nust neet the follow ng requirenents:

a. The runoff at the end of a raise must not exceed 13 mr 1/2 inch in any
9.4 m 31 ft of rail

b. The deviation fromdesign profile on either rail at the m d-ordinate
of a 18.9 m 62 ft chord nmust not exceed 13 mr 1/2 in.

c. Deviation fromdesign elevations on spirals nmust not exceed 13 nmr 1/2
i nch.

d. Deviation fromzero cross |level at any point on tangent or from
desi gnat ed superel evati on on curves or spirals must not exceed 13 mr
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1/2 in.

e. The difference in cross |evel between any two points less than 18.9 n
62 ft apart on tangents, and on curves between spirals nmust not exceed
13 mm 1/2 in.

3.3.18. 4 Guard Face Gage

Guard face gage is the distance between the guard |ines neasured across
the track at right angles to the gage Iine, and is neasured at the point
of frog on both sides of the turnout. The design value for guard face
gage is 1340 nmm 52-3/4 inch. Ensure guard face gage is within plus or
mnus 3 mr 1/8 inch of the design val ue.

3.3.18.5 Guard Check Gage

Guard check gage is the distance between the gage line of a frog and the

guard line of its guard rail, or guarding face, neasured across the track

at right angles to the gage Iine. The design value for guard check gage is
1388 nmr 54-5/8 inch. Ensure guard check gage is within plus or minus 3 M
1/8 inch of the design val ue.

3.4 TURNOUTS AND TRACK CROSSI NGS

Locate turnouts and crossovers as indicated on the drawi ngs. Provide
conplete switch, frog and guardrail assenblies. Accurately bend rail
Changes in rail weight or section will not be permitted within the limts
of the switch ties. Place headblocks at right angles to the main track
and securely spike in place. Except where directed otherw se, instal
switch stands so that when the switch is set for the nornal position, the
connecting rod keeps the points closed with a pulling force. Adjust

swi tches properly. Lubricate switch conmponents and slide plates.

3.4.1 Tur nout Reconstruction
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NOTE: List the turnout identification nunbers
and/ or other identifying information, such as
| ocation or mlepost on the drawi ngs. Indicate the

appropriate work required on each turnout.
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3.4.1.1 Install Sal vaged Turnouts
Reconstruct turnouts using Governnent materials, except switch ties which
are furnished and installed. This work includes transporting the turnout
fromthe Government stockpile to the installation site and reconstruction
of the turnout.

3.4.1.2 Sal vage and Install Turnouts
Sal vage (renmove) and install turnouts. This work consists of renoval of
the turnout, transporting to the installation site all turnout materials
except the switch ties, and reconstructing the turnout using new switch
ties.

3.4.1.3 Turnout Renoval and Sal vaged or Scrapped

Sal vage or scrap materials fromturnouts that are removed fromthe track
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and that are not to be reinstalled as indicated on the draw ngs.
3.4.1. 4 Trackbed

Prepare the trackbed by excavating and wasting existing ballast or
subgrade naterials and establishing a firmtop of subgrade as indicated on
the contract drawi ngs.[ Place subballast as indicated and conpact.]]|

Pl ace geotextile to the linmts indicated.]

3.4.1.5 Repl acenent Tur nout

Construct the replacenent turnout at the location indicated on the
contract drawi ngs. Locate replacenent turnouts so that the point of frog
remains at the same |location as the original turnout point of frog. Use
di mensi ons, details, and configuration of each turnout as indicated on
AREMA Eng Man, Plans Nos. 910 and 911. Place switch ties as indicated on
AREVA Eng Man, Plans Nos. 112 and 912, except substitute even neter foot
increnents in length of switch ties, at Contractor's option, for 150 mr 6
inch increnents in length of switch ties. The end of a switch tie nust
not be within 355 nmr 14 inch of a spike. Shift connecting tracks to their
new al i gnments as shown on the contract draw ngs and connect all tracks to
t he repl acenent turnout. Place tracks within 30 mr 0.1 ft of design
alignment prior to ballasting work.

3.4.1.6 Mat chi ng
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NOTE: Allow at least 50 nmr 2 in. of clearance

bet ween noving parts of the switch and the top of
the ballast. One hundred nm Four inches is the

m ni num cl earance in Northern climtes, where snow
and ice accunul ation and heavi ng occur. Select the

appropriate clearance for the project |ocation
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Properly fit and match switch points/stock rails, rail joints, frog
castings, and other parts of the turnout that nust fit together. Match
both rail ends at all rail joints throughout the turnout and at the joints
at the frog matched on both the top (tread portion) and on the gage side
of the rail. Rail end welding and grinding [are][are not] acceptable

nmet hods to achi eve a good nmatch

3.4.1.7 Pl aci ng of Ball ast

Pl ace ballast as required and the bring turnout to proper grade in a

m ni mum of three lifts. Do not exceed an initial lift of 100 mr 4 inch.
Do not exceed a final lift of 50 mr 2 inch and bring all tracks into fina
alignment at that tine. Ensure tanping, ballast dressing requirenents,
and alignnent tolerances are as indicated in paragraph TRACK CONSTRUCTI ON
AND QUT- OF- FACE RELAY. Ensure ballast level in cribs beneath the
connecting rod, switch point rails, and switch rods are at |east 100 mr 4
i nch bel ow any st eel

3.4.1.8 Exi sting Switch Stand
Install the existing switch stand, or a replacenent stand if specified,
and adjust the switch operating mechani sms so that the switch operates

snoot hly and without excessive force being required. Lubricate all swtch
pl ates and connection points in the switch rod with a switch |ubricant,
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3.

3.

whi ch does not allow sand or debris to adhere to the |ubricant.
4.1.9 Rai| Anchors

Box-anchor all switch ties to the extent possible. Anchor ties only when
box-anchors can be applied to every rail on the tie.

4.2 Turnout Repair

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Designer will list the turnout identification
nunbers and/ or other identifying information, such
as location or mlepost, along with the requirenents

in a schedul e on the draw ngs.
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Indicate turnouts which will remain in their existing location but require
repairs in the "Schedul e of Turnout Repairs" on the contract draw ngs and
repai red as specified bel ow

.4.2.1 Switch Ties

Renove and repl ace defective switch ties. Maintain existing nondefective
switch ties in place. Install replacenment switch ties at a uniform

spaci ng, but no greater than 530 mr 21 inch center to center. The end of
a switch tie nust not be within 36 mr 14 inch of a spike. Do not
interlace switch ties, where one tie penetrates the crib area of another
tie.

.4.2.2 Bolt Ti ghtening

Tighten all bolts in all turnouts within the project area. Replace any
bolt that cannot be tightened with a bolt assenbly of the proper dianeter
and | engt h.

.4.2.3 Rebui | d Switch Points and Protectors, Frogs, and Guard Rails

Reuil d switchpoints, frogs, guard rails, or switch point protectors as
specified in paragraph ELECTRI C ARC WELDI NG

.4.2.4 Regage d osure Rails

Regage track from heel of switch to the toe of frog. Performregagi ng as
specified in paragraph TRACK CONSTRUCTI ON AND QUT- OF- FACE RELAY.

5 H GHWAY CROSSI NGS
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NOTE: Subdrains are recommended on all hi ghway
crossings. Draw ngs should show | ocation of outfall
pi pe. Density requirenments can be deleted if a
separate specification section is provided for
subgrade preparation.
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Construct hi ghway and other grade crossings within the project as
i ndi cated on the contract draw ngs.
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3.5.1 Subgr ade

[ For new construction,
20 ft beyond each end of the crossing to a | evel

bl ade the subgrade in the crossing area and for 6 n
surface and conpact to at

| east 90 percent CE55 maxi num dry density for cohesive materials or 95
percent CE55 maxi mum dry density for cohesionless nmaterials.][For track

rehabilitation,

excavate old contam nated ball ast and subbal |l ast a m ni mnurr

300 mr 12 inch below the design elevation of the bottomof the tie, 300 nm
12 inch beyond the ends of the ties, and for at least 6 m 20 ft
each end of the crossing. Blade the subgrade to a |level surface.] Cean
drai nage areas and slope away fromthe crossing in both directions al ong
the track and the roadway. Install [surface ditches][subdrains] as

i ndi cat ed.

3.5.2 Ceotextile Installation

beyond
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NOTE: Coordi nate these paragraphs w th paragraph
CGEOTEXTI LE. Del ete these paragraphs if geotextile
is not required.

The width of the geotextile should cover the entire
wi dt h of the roadbed with no | ongitudinal seans or
overl aps. Wiere nechani zed geotextile | aying

equi pnment will be used to place the geotextile, the
maxi mum di aneter of the geotextile rolls should not
exceed the capability of the equipnment to be used on
t he project.

Prior to the placenent of the cover naterial
(bal l ast or subballast), the geotextile may be
anchored in several ways, i.e., pins, small ball ast
piles, ballast bags, etc. |If fixing of the
geotextile is critical and adverse conditions exist,
e.g., steep slopes or high winds, the specification
can detail anchoring requirenents, e.g., pin length
and spacing. Care should be taken to prevent or

qui ckly rel ease any tension caused by anchoring and
pl acenent of the geotextile cover nmaterials.
Excessive tension can cause bridging of
irregularities beneath the geotextile and increase
the potential for puncture.

If there is reason to suspect novenent which wll
reduce overlap, provision should be nade in the
specification to renbve cover materials at sel ected
areas in order to deternmine if required overlap is
bei ng nmai ntai ned after cover placenent.
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Pl ace geotextile between the subgrade and the ballast section in the

crossing area and for 6 m 20 ft

3.5.2.1 Preparation

Prepare surfaces on which geotextiles will
t he applicable portions of this specification

beyond each end of the crossing.

be placed in accordance with
and ensure surfaces are

free of irregularities such as sags, cavings, erosion, or vegetation

Correct any irregularities to ensure continuous,
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geotextile with the whole surface. Renbve any |oose material or debris
prior to geotextile placenent.

3.5.2.2 Pl acement
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NOTE: Delete paragraph "b." if a protective sand

| ayer is not specified.
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a. \Wen geotextile is to be installed in an existing track foll ow ng
renoval of the ballast by undercutting or ploughing, take special care
to renmove as many of the large ballast particles that renain on the
roadbed surface as possible.

b. Place a protective sand layer 50 mr 2 inch thick [or subballast] on
top of the geotextile after it has been install ed.

c. Carefully place the geotextile on the prepared surface with the |ong
di mension parallel to the prepared surface. Place the geotextile free
of winkles, folds, creases, and tension. Hold the geotextile in
pl ace by pins, small aggregate piles or ballast bags, until it is
conpletely covered. Cover the geotextile immedi ately after placenent
in track. The nmaxi num exposure tine for the geotextile, fromrenoval
of the protective shipping cover to placenent of the
bal | ast/subbal | ast cover materials which prevent exposure to sunlight,
is 2 consecutive days.

d. The mininumoverlap of geotextile splicing seans is 900 mr 36 inch
If several geotextile units are placed with the required overlap prior
to the placement of the [ballast][subballast], check the overlap
di stance of each overlap as placenent of [ballast][subballast]
approaches the overlap. Ensure that the required overlap exi sts when
the geotextile is covered.

e. The geotextile must remain free of any contam nation such as nud,

dust, sedinment, debris, etc., that will inpair its function. Renobve
contam nati on without damage to the geotextile or to the prepared
surface at the Contractor's expense. |If the geotextile is danaged,

its function inpaired by the cleaning efforts, or if it cannot be
properly cleaned, repair the prepared surface, if necessary, and

repl ace the danmaged or inpaired geotextile with geotextile neeting
requi renents of this specification. Do not operate equipnent in
direct contact with the geotextile. Direct surface drai nage, as nuch
as possible, away fromthe geotextile installation area to prevent
accunul ati on of rud, debris, and sedinment.

3.5.2.3 Pl acement of Cover Materia
Pl ace [bal | ast][subbal l ast] cover material in contact with the geotextile
ensuring intimte contact of the geotextile with the prepared surface and
with the cover material. Perform placenent wi thout damage to the
geotextile including tears, punctures, or abrasion

3.5.2.4 Equi pnent Operations on the Cover Materi al
Pl ace a m ni mum depth of 200 nmr 8 inch of cover material over the

geotextile before equipnent is allowed to operate on the covered
geotextile. Limt equipment operations on the covered geotextile to those
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necessary for track construction and equi pnent turning is not allowed on
the covered geotextile.

.5.2.5 M ni mum Bal | ast Depth

The m ni mum depth of ballast between the bottomof the tie and the top of
the geotextile is 300 nmr 12 inch

.5.2.6 Tampi ng Operati ons

Tanmp ballast materials by setting the tanping force and insertion depth to
the m ni mum necessary to adequately tanp the track. Mnitor the depth of
tamping and linit the depth to prevent detrinental effects of the tanper
feet on the geotextile.

.5.2.7 Doubl e Layers

Doubl e | ayers of geotextile is not allowed, except for splicing overlaps
at seans.

.5.3 Bal | ast Pl acenent and Surfacing

Pl ace and tanp ballast as specified in paragraph TRACK CONSTRUCTI ON AND
QUT- OF- FACE RELAY except that in crossings, conpact the ballast between
the ties thoroughly with a vibratory conmpactor, or other approved neans,
after each raise. Tanp the ballast for the entire length of the crossties
for highway crossings. Performfinal alignnent and surfacing of the track
prior to placement of the crossing surface. Performfinal surfacing to
bring the track to the final grade and alignnent as indicated on the
contract drawi ngs. Were the crossing involves two or nore tracks, the
top of the rail for all tracks nmust forma plane with the adjacent roadway
surface. The top of rail elevation nust be 50 to 100 mr 2 to 4 inches
above surroundi ng pavenent elevation, with a snpoth transition of

paverment. Conpact the ballast in the cribs and on the shoul ders using a
vi bratory plate conpactor or other approved neans.

.5.4 Ti es

Use [ hardwood][concrete][pol ymer conposite] ties. Space a m ni mum of 500
nr 20 inches center to center. For premanufactured grade crossings,
provide ties conformng to the manufacturer's recomendations for the type
of grade crossing surface naterials being used.

.5.5 Tie Plates, Spikes, and Anchors

Fully tie plate all ties within the crossing and for 6 m 20 ft beyond each
end of the crossing, and spike with 4 rail-holding spikes per tie plate.
[Fully box anchor each tie within the crossing.] [Install rubber tie pads
between the tie and tie plate on all ties within the crossing area and for
6 m 20 ft beyond each end of the crossing.]

.5.6 Rai |

Rail within the crossing area and for 6 m 20 ft beyond each end of the
crossing nust be, at a mnimm [57][ ] kg/m [115]] ] Ibs/yd
[Protect] [Do not protect] rail fromcorrosion by application of an
approved rust inhibitor. Bolted joints are not permtted in any Type 2,
Type 3, Type 4, or Type 5 crossing or within 6 m 20 ft of either edge of
the crossing surface. Bolted joints will be elinmnated by either field
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wel ding the joints to formcontinuous rail throughout this area or by using
24.4 n 78 ft rail I|engths.

.5.7 Li ni ng and Surfaci ng

Spike rail to line and nmechanically tanp and surface the track to the
grade and alignnent of the existing track and roadway. Were the crossing
i nvol ves two or nore tracks, bring the top of rails for all tracks to the
same pl ane.

.5.8 Crossing Surface

EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

NOTE: Provide Typical Railroad Crossing cross

section and details on the draw ngs.
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Ensure the surface of the highway is [in the sane plane as][no greater than
6 nr 1/4 inch higher than] the top of the rails for a distance of 600 nmr

2 ft outside of the rails for either single or multiple-track crossings.
Make a smooth transition between the crossing surface and the adjoi ni ng
pavenent .

.5.8.1 Type 1 Aggregate Crossings

Construct Type 1 crossings by placing the aggregate material between the
rails and outside of the rails to forman approach ranp as indicated in
the contract draw ngs.

.5.8.2 Type 1A Aggregate with Tinber Flangeway Guards Crossings

Install bond tinmber headers with the edge of the tinber solid against the
edges of the tie plates prior to placenent of the aggregate. Fasten
headers to the ties as indicated using the appropriate size and | ength
fasteners. After installation of the bond tinber, place the aggregate in
the track and on the outside approaches and conpact.

.5.8.3 Type 2 Tinber Plank Crossings

Install Type 2 crossings as shown or in accordance with the manufacturer's
instructions for prefabricated timber crossing units. Allow the surface
of the crossing tinbers to forma snooth plane with the top of the rails
and the adjacent roadway surface. Attach crossing tinbers to the ties as
indicated in the contract draw ngs using the appropriate size and | ength
fasteners, unless otherw se specified by the manufacturer's instructions.

.5.8.4 Type 3a Asphalt Crossings

Type 3a crossings are full-depth asphalt crossings as shown in the
contract drawi ngs. Place the asphalt in lifts not to exceed 50 nmr 2 inch
thi ck and conmpact with approved conpaction equi pnent. GCenera

requi renents for asphalt placement are specified in [ ] State H ghway
Speci ficati ons.

.5.8.5 Type 3b Asphalt Wth Tinber Flangeway Header Crossings
Type 3b crossings are full-depth asphalt crossings as shown in the

contract drawi ngs. Place the asphalt in lifts not to exceed 50 nr 2 inch
thi ck and conmpact with approved conpaction equi pnent. GCenera
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requi renents for asphalt placement are specified in [ ] State Hi ghway
Specifications. |Install flangeway tinbers prior to the placenment of the
asphalt pavenent. Install tinbers with the dappl ed edge of the tinber
solid against the ends of the tie plates. Fasten flangeway tinbers to the
ties as indicated in the contract draw ngs using the appropriate size and
| engt h fasteners.

.5.8.6 Type 4a Cast-in-place Concrete Crossings

Construct Type 4 crossings as shown in the contract draw ngs using the
materials specified herein. Provide concrete form ng, reinforcement, and
pl acenent conforming to the requirements of Section 03 30 00 CAST-I| N PLACE
CONCRETE.

.5.8.7 Type 4b Prefabricated Concrete Panel Crossings

Install Type 4A crossings and crossing materials in accordance with the
crossing manufacturer's instructions. Use tie spacings and track
materials in the crossing in accordance with the installation instructions
and manufacturer's reconmendati ons.

.5.8.8 Type 5 Full Depth Rubber Crossings

Install Type 5 crossings and crossing nmaterials in accordance with the
crossing manufacturer's printed instructions. Use tie spacings and track
materials in the crossing in accordance with the installation instructions
and manufacturer's recomendati ons.

.5.9 Signs and Signals

The type and | ocation of railroad-hi ghway crossing warning signs and
signals must conformto the requirenents of MJTCD, Part VIII

.5.9.1 Location and Positioning of Signs

Locate and erect signs for both highway and railroad track installation as
shown. Unl ess otherw se shown, erect signs so that sign face is vertica
and at a deflection angle of 87 degrees fromthe center of the hi ghway

| ane or track which the sign serves and facing the direction of travel.
VWere | anes or tracks are on curves, ensure sign faces are on a deflection
angl e of 87 degrees to the tangent to the curve. Erect signs so that
specul ar reflection is mnimzed or elimnated. After installationis
conpleted, the signs will be inspected during the day and at night by the
Contracting Oficer. |If specular reflection is apparent on any sign
adjust its positioning to elimnate or minimze this condition. Make this
adj ustment and any subsequent adjustnents at no additional cost to the
Gover nnent .

.5.9.2 Traffic Control

During installation of highway signs, provide for the safe and expeditious
nmoverent of traffic through the work area. Provide schedul e of |ane

cl osures, work zone safety and traffic control, and related itens.

.5.10 Crossi ng Fl angeways

Upon conpl etion of the grade crossing installation, the flangeways through

the crossing rmust be a mninmumof 50 mr 2 inch deep and between 65 and 75
mr 2-1/2 and 3 inches wide. Ensure that adequate flangeways are provided
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3.

prior to installation of the final crossing surface.

.5.10.1 Fl angeway Filler

Except for Type | crossings, fill all open crossing flangeways wth
[asphaltic concrete and conpact as indicated on the draw ngs]|[preforned
rubber filler].

.5.10.2 Cl ean Grade Crossing Fl angeways

VWere grade crossing flangeways are obstructed (filled in), renmove foreign
material to provide a mininum 50 mr 2 inch depth and 65 mm 2-1/2 inch
wi dt h fl angeways on the gage side of the rails.

.5.11 As-Bui It Draw ngs

Submit one set of reproducible originals of the final as-built draw ngs
for each automatic crossing protection installation prior to fina
acceptance by the Contracting Oficer. Use materials and nethods to
produce these drawi ngs neeting the requirenments of this specification that
result in drawi ngs which are easy to revise w thout danage to the draw ng.

6 BONDI NG AND GRCOUNDI NG TRACK

EE R I R R S I R R I R I R I R S R R R R S I R R I R R R S S R S R R

NOTE: \Whenever rail facilities are required for

unl oadi ng fuel, amunition, other flanmable or

expl osive materials, or if the track is |ocated

adj acent to electrical equipnent, the rails and
related track materials capabl e of conducting

el ectrical current nmust be bonded, grounded and
insulated fromthe remaining track. See UFC

4-860- 01FA for details on which track nust be bonded
and grounded.
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Bond and ground track as indicated. Were track is designated for bonding
and grounding, ensure the rails are bonded electrically continuous and

ef fectively grounded. Make connections by exothermte welds in accordance
with the manufacturer's instructions.

.6.1 Rai | Joi nt Bond

Bond rail joints on both rails of designated track using an exothermc
type bond. Apply bond to the field side of the rail [head] [web] unless
ot herwi se approved by the Contracting Officer. Electrically insulate
track to be bonded and grounded fromthe remaining track using one of the
specified insul ated joints.

.6.2 Rai | Cross-Bond and G ound

Install rail cross-bond and ground using an exothermic type bond. Apply
the cross-bond to the [rail head][rail web]. [lInstall one cross-bond and
ground at 30.5 m 100 ft intervals along the designated tracks.][Provide
one cross-bond and ground for each section of bonded and grounded track.]
Make connections between groundi ng system or ground rods and rails with
bare stranded copper cable, install at |east 300 mr 12 inch bel ow t he
bottom of the ties. Drive ground rods vertically full-length. Locate the
top of the ground rod at the toe of the ballast slope a mnimum of 300 mr
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12 inch below the top of the subgrade. Do not exceed a maxi num resi stance
to ground fromany grounded rail or structure of 25 ohns. Make any
corrections needed to reduce the resistance to bel ow 25 ohms at no cost to
t he Governnent.

.6.3 I nspection of Rail Bond and G ound

Visually i nspect |oose, danaged, or missing rail bond wires, cross bond

wi res, ground connections, and ground rods. |If there is a signal failure,
bondi ng can be tested for current loss in the joints using a volt neter
Mark defective itens for repair.

.6.4 Rai| Bonds At Signalized Grade Crossings

Bolted rail joints within the approach circuits to signalized hi ghway
grade crossings nmust be doubl e-bonded using both a rail head bond and a
web bond. Install rail head and web bonds in the |ocations indicated

where the existing rail bonds are m ssing, broken, or otherw se
i neffective.

.6.5 Exi sting Bonds

Protect existing rail bonds[, cross-bonds][, ground connections, and
groundi ng rods] from damage. Except for bonds attached to rails which are
designated to be replaced in this contract, replace bonds which are
danmaged or destroyed by the Contractor's operation at no cost to the

Gover nment .

.6.6 Renpval of Defective Bonds

Renove rail head pin-type and wel ded-type bonds by shear cutting old
cables i mediately adjacent to the weld or pin. Renopve rail web type pin
bonds by knocking the old pin out with a drift. Do not use flames or
torches to renove defective bonds.

.7 | NSTALLATI ON OF M SCELLANEQOUS TRACK MATERI ALS
7.1 Tie Plates

Furnish tie plates to the work sites as required. Deliver excess tie
pl ates, remaining at the conclusion of the contract, to the nmlitary
installation storage site and stack where directed by the Contracting
Oficer.

.7.2 | nsul ated Joi nts

Install insulated joints where indicated and in accordance with the
manuf acturer's installation instructions.

. 7.3 Bunpi ng Posts, Cushion Head, and \Weel st ops

Bunpi ng posts, cushi on head, and wheel stops nust be
[removed,][installed,][ or J[reinstalled]] ]. Performinstallation in
accordance with the nanufacturer's instructions. Were no specific
installation instructions are available for sal vaged bunpi ng posts and
wheel stops, reinstallation nmust be in accordance with good track
construction practice to ensure proper performance.
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7.4 I nner Guard Rails

Install inner guard rails as detailed in the contract draw ngs. Spike
each rail to alternate crossties throughout the full |length using two
spi kes per rail per tie; tie plates are not required. Install guard rails

usi ng acceptable joint bars of the proper size to fit the rails being
joined. Bolt each joint with at |east two bolts and one fully tightened
bolt per rail

.7.5 Gage Rods

Install one gage in the crib i nmediately ahead of the switch point of al
turnouts. Install two gage rods on the curved closure rail, one ahead of
the joint, and one ahead of the toe of the frog in all turnouts.

.7.6 Install ati on of Joint Bars

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

NOTE: For low traffic volume tracks that are

equi pped with six hole angle bars, the bars may be
installed by placing bolts in only the four center
hol es. Modify paragraph as needed if six hole bars
are used, and designate locations for four bolt use.
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Install joint bars with their full nunber of bolt assenblies unless

ot herwi se noted. Seat bars properly on the rail and tighten the bolts
begi nning at the center of the joint and working toward the ends of the
bars, alternating between rails. Use bolts of the proper dianmeter and
length for the rail and joint bars at the joint. The use of extra washers
to shimout track bolt nuts is prohibited. Place bolts with nuts
alternately on inside and outside of rail

. 8 BRI DGE REPAI R

Submit shop drawi ngs necessary for the construction and erection of the
railroad bridge work. Provide shop drawi ngs nade from neasurenents taken
at the site wherever possible or fromestablished nmeasurenents, when
actual neasurenments are not available. The Contractor is responsible for
t he accuracy of the established neasurenents, the information furnished to
t he subContractors for the preparation of their Shop Drawi ngs, and the
checki ng of all Shop Drawi ngs. Drawi ngs nust bear the stamp of a

Pr of essi onal Engineer. Repair bridge as foll ows:

.8.1 State and Local CGovernment Pernits

ot ai n necessary pernits fromstate and | ocal governments for work over
public roads. Prepare traffic naintenance and detour plans; submt them
for approval to the appropriate authorities; erect and maintain signs,
barricades, lighting, and other traffic control devices in accordance wth
MUTCD; pay for police details; and stage the work to provide for the
continued safe public use of the roadways beneath the bridges.

.8.2 Wor k Hours

The Contractor nmay be required by local or state authorities to work at
night or on split shifts to avoid peak traffic hours at bridges | ].
No additional compensation will be made for any costs associated with
neeting such requirenents.
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8.3 Schedul e of Bridge Repair Wrk

Schedul e the work of this project to mninize the duration of
interruptions to rail service. Schedule bridge repair work, so that to
t he maxi mum extent practical, bridges on the same |line are taken out of
service and repaired simltaneously.

.8.4 Ti mber Pile Repair

A tinmber pile can be spliced or shimred to repair areas of deterioration
or to conpensate for settlenent of the pile. Any spliced pile nust

achi eve a bearing adequate for its design loading. Do not splice nore
than 50 percent of the piles in a single bend. Do not splice or shimnore
than 25 percent of the piles in the entire substructure.

.8.5 Ti mber Pil e Repl acenent

Repl ace any pile when it does not achi eve adequate bearing, the pile has
greater than 50 percent deterioration, or replacenment is nore economni cal
[Drive replacenment pile along side existing piles] [Construct a two pile
support pier under the bridge cap to carry the load of the deteriorated

pile].

.8.6 Bridge Ti e Replacenent Open-Deck Bridges

VWere spot replacenent of bridge ties is required, renpve the existing tie
wi t hout permanently disturbing the track surface. Use new bridge ties of
t he proper wood species, structural grade, and size for the intended
application. Shinmng of bridge ties will not be permtted.

. 8.7 Ri vet Repl acenent

VWere replacenent is required, replace rivets with high-strength bolts as
specified in Section 05 12 00 STRUCTURAL STEEL

.9 ELECTRI C ARC VELDI NG

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: An electric flash butt nmobile rail wel der
shoul d be used on large projects.
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Performwelding to repair or rebuild frogs, switch point, guard rails,
switch point protectors and rails (engine burns, battered ends, etc.) in
accordance with ARENVA Eng Man, Chapter 5, Part 5,Section 5.10 and

AWS D1.1/D1.1N. Submit a detailed specification covering the step-by-step
procedures to be enployed in making the electric arc welds. Include a
conpl ete description of each of the following itens as applicable and any
ot her essential characteristics in the procedure specifications.

a. Type, size, and capacity of electric welding nmachi ne (250 anp
m ni mum, grinder and other equipnment. Also, type and size of
material (welding rod or wire).

b. The nmethod to be used to renpve defective and excess netal prior to
wel di ng (arcair or grinding).

c. The method to be used to prevent war ping.
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d. The nethod used for preheating, including tine and tenperature.
e. The method of applying metal buildup and slag renoval .

f. The nmethod of securing original contour of itens wel ded.

g. Quality control procedures to be followed.

h. Welding materials (rod or wire), nane and manufacturer of materials
(low carbon steel) for welding rail, rail frogs, guard rails, switch
poi nt protectors, and switch points w thout nanganese inserts and
materi al s (nmanganese al l oy) for wel di ng manganese frogs, RBM frogs,
nmanganese switch point inserts and manganese railroad crossing inserts
or castings.

.9.1 Wl di ng Supervi si on

Performelectric arc wel ding under the direct supervision of an
experi enced wel di ng supervisor or forenan and by a certified wel der.

.9.2 Weat her Condi tions

Do not performwelding in rain, snow, or other inclenent weather w thout
adequate protection of the welding fromthe el ements.

9.3 Wl di ng Manganese Frogs and Crossings

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Edit these paragraphs as needed to natch the
proj ect requirenents.
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Ti ghten bolts, drive spikes down, and tanp ties under crossing and frogs
for level surface, when wel di ng nanganese frogs and crossings. Gind out
chi ps and cracks with grinding machi ne or gouge out with arcair gouging
device even if crack goes through the entire casting. Wen gouging device
is used, no finished grinding of cracks or chips is required. |If cracks
are gouged out to bottom of casting, reinforcenent strap nust be [pl aced
underneath the hole.][wel ded to the bottomof the hole in casting with the
wire feed machine, allowing the frog or crossing to be wel ded back to

| evel surface using the skip nethod.]

.9.3.1 Manganese Over heati ng

Ensure that manganese is not overheated in this process. |f manganese
shows signs of overheating, allow casting to air cool and then continue
wel di ng process. Repeat the process as nany tines as necessary to prevent
manganese from overheating. [Use] [Do not use] flnge carbons to keep
wel di ng netal out of flangeways. Build welded surface slightly higher
than normal surface of casting so when ground, it will have sufficient
weld netal to grind to a level surface. Use a 600 mr 24 inch straightedge
to check this work. Gind edges of flangeways and sides of points in a
roll nmanner, using a frog and crossing flangeway gage as a gui de.

.9.3.2 Slotting

Sl ot manganese frogs and crossings with a 5 mr 3/16 inch slotting wheel
Al so weld, grind, and slot connecting rail joints to frog in |ike manner
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Repeat the grinding and slotting process approximately 6 weeks fromthe
time the frog is put back in service and thereafter when overfl ow appears
on points and flangeways.

3.9.4 \Welding Switch Points
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NOTE: Field welding of switch points is not
recormended. Qualifications of welder are very
i mportant for this type of work.
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Overfl ow of stock rail must be ground off of ball of rail on both sides
and switch point ground to where cracks and chips are ground out. Gind
of f all grease and rust of point as far back as point is to be wel ded.

Adj ust switch point tight against stock rail and check gage. |f gage just
ahead of switch point is tight, open it to where gage reads 6 mr 1/4 inch
open. Do the followi ng before starting to weld: 1) Open switch point and
pl ace rail flange carbon between switch point and stock rail. 2) Pul
switch tight against carbon and hold with spike; another rail carbon can
be placed just on top of reinforcenent binding strap on point to use as
guide for first welding pass; carbon can then be renoved or left in

place. 3) Gind switch point with surface grinder or utility grinder. 4)
Apply graphite or oil to switch points and plates to prevent rusting and
to make switch throw easier. 5) Check with proper authority to ensure
anple tinme to conplete welding, grinding and cooling before traffic is
due. Switch point rmust be ground wel ded conplete w thout chipping weld

sl ag.

3.9.5 Wel ding Switch Point Protectors
3.9.5.1 In Track

Performthe foll owi ng operations: 1) Check with proper authority to
ensure anple tinme to conplete welding, grinding and cooling before traffic
is due. 2) Use a steel ruler to determ ne the anmount of weld needed on
nmanganese switch point protectors; measure the top of the protector any

pl ace where there is no wear. 3) Gind out the work hardened surface and
any cracks or chips. 4) Weld the protector with the sem -automatic wire
feed machine slightly wi der than the width of a new switch point

protector; run a string bead along the bottom of the wear surface on the
protector guard; leaving flux on this bead continue with string bead until
protector is built back to size wthout overheating the protector. |If
signs of overheating appear, use intermttent welding procedure. 5) Gind
back the protector to the correct width. 6) Use roll nethod on top inside
corner of protector.

3.9.5.2 Qut of Track

Performthe followi ng operations: 1) Use a steel tape to determ ne the
amount of weld needed on nanganese switch point protectors; measure the
top of the protector any place where there is no wear. 2) Gound out the
wor k hardened surface and any cracks or chips. 3) Weld the protector with
the sem -automatic wire feed machine to just a little wider than the width
of a new switch point protector; the protector can be laid on its side and
three flat beads run on wear surface of the protector guard; ground back
to the size of a new protector. 4) Use intermttent nethod and skip

wel ding to keep protector fromoverheating. 5) Use the roll nethod on

i nside corner of running wear surface of guard.
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9.6 Wel di ng Engi ne Burns

Renove the damaged steel of the rail by grinding or arcair to get bel ow
the burn area into sound netal. Renove sufficient amount of netal to
elimnate all shatter cracks.

.9.6.1 Depth and Length Limtations

Do not repair engine burns requiring welds greater than 10 mr 3/8 inch in
depth below the top of the rail head by welding and grinding. While
grindi ng out the damaged netal, stop the operation when it is discovered
that the necessary weld will go too deep into the rail head. Weld the
ground out portion and apply joint bars at the weld | ocation with the rai
undrilled at the mddle bolt holes, centering the joint bars under the
engine burn. Notify the supervisor of maintenance i mediately so that the
rail can be renoved fromtrack. Dispose these failed rails in accordance
with current instructions. Do not weld engine burns which would require a
wel d | onger than 200 nm 8 inch.

.9.6.2 Anbi ent Limtations

Avoi d wel di ng and grindi ng engi ne burns when the air tenperature is bel ow
0 degrees C 32 degrees F. \When welding is necessary bel ow 0 degrees C 32
degrees F, protect the heated area by covering with insulating material to
retard cooling. Do not weld engine burns during rain or heavy snow.

.9.6.3 Nunber of Wl ds

Det ernmi ne the maxi num nunber of burns in a 12 m 39 ft rail, or equivalent,
that can be econonically welded. Unless otherw se directed, when a rai
has nmore than 8 burns needing repair, replace the rail

.9.6.4 \Welding Procedure

Weld the burn with sem -automatic wire feed machine. Use the skip nethod
in this process because no preheating or post heating is needed. |If
engi ne burns are found in groups close together, grind out ten to fifteen
burns at a tine, welding one pass at a tine on each of the burns. Repeat
the process until all of the burns are conmpleted to a surface just higher
than the normal ball of the rail. Then cool the burn until hand can be
placed on it. Gind welds to a |level surface with cup wheel attachnent
gri nder.

. 9.7 Wel ding Rail Joints

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Renove this paragraph when not required.
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Tighten bolts in the joint bars and pull the joint to a | evel surface.
Check joint bars for wear and replace if they are badly worn. Use six

hole bars if available. Place a straightedge across the joint to

determ ne the anount of batter. Use straightedge with a mninum of 450 nm
18 inch in length. Do not weld a rail joint with less than 3 mr 0.012 inch

of batter. |If batter is 3 mr 0.012 inch or nore, build up the rai

joint. If rail cracks or chipped out places are present in rail ends,

nmelt themout with acetyl ene torch, gouge out with arcair or grind out

with grinder. |If cracks or chips extend bel ow ball, replace rail
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Repl ace rail if horizontal crack in ball of rail extends nore than 200 nmw
8 inch. Preheat rail ends to approximately 93 degrees C 200 degrees F
before welding. Starting 40 mr 1-1/2 inches fromthe end, build the rai
back as follows: Welda 25 mr 1 inch strip into bed; grind the rail ends
to a level surface with surface grinder or cup wheel attachment; and cross
slot rail joint with 5 nm 3/16 inch grinding stone to keep rail ends from
over | appi ng and chi ppi ng out.

.10 THERM TE WELDI NG PROCEDURES

Submit a detailed statenment covering the step-by-step procedures to be
enpl oyed in naking the welds, including a conplete description of each of
the following itens, as applicable, and any other essenti al
characteristics included in the wel ding procedures:

a. The manufacturer's trade name for the wel ding process.

b. The method used for cutting and cleaning the rail ends. Flame cutting
of rail ends will not be all owed.

c. The mininum and nmaxi mum spaci ng between rail ends.
d. The method used for maintaining the rails in alignnment during welding.
e. The nethod used for preheating, including tine and tenperature.

f. The tapping procedure, including the mninumtine required to cool the
wel d under the nold insulation.

g. The nethod used, including a description of special tools and
equi prent, for renoving the upset netal and finishing the weld to the
final contour.

h. Quality control procedures to be followed.

i. The contractual agreenments with any subcontractor enployed by the
Contractor in doing the work.

Performthermte wel ding procedures by a technician certified to neet
ANSI / ASNT CP-189, level Il or 11l qualifications and conply with the
fol |l ow ng paragraphs:

.10.1 End Preparation

Rails to be welded nmust meet the requirements Section 2.2, "Specifications
for Fabrication of Continuous Wl ded Rail" given in Chapter 4, Part 2 of
AREVA Eng Man. Align the rail ends in accordance with paragraph GAP AND
ALI GNMENT.  Rail ends nmust show no steel defects, dents, or porosity
before welding. Do not nmake bolt holes in, or permt to remain in, the
ends of the rail to be welded. One handling hole may be nade in each end
of welded string. Cut off rail ends containing such holes during track
construction. Rail which must be cut for any reason nmust be cut square
and cl ean by means of approved rail saws or abrasive cutting wheels in
accordance with Chapter 5 of ARENMA Eng Man, Section 10.3, "Recommended
Practice For Use of Abrasive Weels".

.10.1.1 C eani ng

Clean rails to be welded of grease, oil, dirt, |oose scale, and noisture
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to a mninumof 150 mr 6 inch back fromthe rail ends, including the

rail head surface. Cean using a wire brush, to conpletely renove dirt and
| oose oxi de and by use of oxygen-acetylene torch to renove grease, oil and
noi sture. Use a power grinder with an abrasive wheel to renmove scal e
rust, burrs, lipped netal and mll brands which would interfere with the
fit of the nold, for 50 mr 2 inch on each side of the ends.

.10.1.2 Gap and Al i gnnment

The m ni mum and maxi mum spaci ng between rail ends nust be as specified by
the rail welding kit manufacturer and the approved wel di ng procedures.

a. The ends of the rails to be wel ded nust be properly gapped and ali gned
to produce a weld which conforns to the alignnent tol erances bel ow.
Align rail on the head of the rail. Hold rail gap and alignnent
wi t hout change during the conpl ete wel ding cycle.

b. Vertical alignnent nust provide for a flat running surface. Any
di fference of height of the rails nust be in the base.

c. Align horizontally so that any difference in the width of heads of
rails occurs on the field side. Horizontal offsets are not allowed to
exceed 1 nr 0.04 in in the head and/or 3 mr 0.12 inch in the base.

.10.2 Surface M salignnment Tol erance

Conbi ned vertical offset and crown canber is not allowed to exceed 3 mMmin
0.04 inch/feet at 315 degrees C 600 degrees F or less. Conbined vertica
of fset and dip canber is not allowed to exceed 1 nmnm 0.01 inch/feet at
315 degrees C 600 degrees F or |ess.

.10.3 Gage M sal i gnnent Tol erance

Conmbi ned horizontal offset and horizontal kink canber is not allowed to
exceed 3 minm 0.04 inch/feet at 315 degrees C 600 degrees F or |ess.

.10.4 Therm te Wl di ng

Perform wel ding in accordance with Chapter 4, Part 2,Section 2.5 of

AREVA Eng Man, articles "Thermite Wlding - Rail Joints" and Section 2.2
"Specification for Fabrication of Continuous Wl ded Rail", except as
nodi fi ed by these specifications. Inspect all welds visually at the tine
of wel di ng.

.10.4.1 Thernmite Weld Preheating

Preheat rail ends prior to welding to a sufficient tenperature and for
sufficient time as indicated in the approved wel di ng procedures to ensure
full fusion of the weld netal to the rail ends without cracking of the
rail or weld.

.10.4.2 Thermte Weld Cooling
Leave nolds in place after tapping for sufficient tine to permt conplete

solidification of the nolten netal and proper slow cooling to prevent
cracki ng and provide a conplete weld with proper hardness and ductility.
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.10.5 Wel d Fi nishing and Tol erances

Bring welded joints in the finished track to a true surface and alignment
by means of a proper grinding or planing nmachine (shear). Performfinish
grinding with an approved grinder operated by a skilled workman grindi ng
evenly and leaving the joints in a smpoth and satisfactory condition
Elimnate all cracks. Finish the conpleted weld by nechanically
controlled grinding in conformance with the foll ow ng requirenents:

a. A finishing deviation of not nore than plus or mnus 1 mr 0.01 in of
the parent section of the rail head surface will be allowed. Finish
the gage side of the rail head to plus or minus 1 mr 0.01 in of the
parent section.

b. Welds produced by wel ding kits which are specially designed to produce
rei nforced wel ds need not be ground in the finishing area except as
necessary to renove fins, burrs, cracks, etc.

.10.6 Weld Quality

Each conpl eted wel d nust have full penetration and conpl ete fusion and be
entirely free of cracks or fissures. WIlds must neet the acceptance
criteria given in AW D1.1/DL1. 1N

.10.7 Wel d Nunberi ng

Sem -permanently mark a sequential weld nunber on the rail imediately
adjacent to the weld, using a quality lead paint marker at the time the
weld is nade. Number welds sequentially in the order in which they are
made. The Contracting O ficer will provide the initial weld nunber.
Assign defective welds which are replaced a new sequenti al nunber by
adding a letter to the defective weld nunber (e.g., defective weld 347
woul d be replaced by 347A).

.11  TRACK REPAIR
11,1 Cutting and Drilling of Rai

Use only rail saws and abrasive cutting wheels for this operation. O her

nmet hods for cutting rail will not be acceptable. Cuts must be square and
clean. Wen given the option of cutting existing rail or new rail being
installed, cut the existing rail. Wen new holes are necessary, they nust

be drilled. Do not punch, slot, or burn holes with a torch. Ensure holes
are sized and | ocated as shown on the contract draw ngs. Peen or grind
drilled bolt holes to renmove sharp edges.

11,2 Rail Joints

In areas which do not require out-of-face rail replacenment, tighten al
track bolts. Defective track bolts, nuts and | ock washers ("bolt
assenblies"), and replace those that cannot be tightened. This work

i ncl udes both spot replacenent of assenblies at |ocations to be determ ned
by the Contracting O ficer ("Spot Bolt Assenbly Repl acenment”) and

out-of -face replacenment of all bolt assenblies within a rail joint ("Joint
Repair").

.11.2.1 Used Bolt Assenblies

Used bolt assenblies renpved fromrail joints are the Contractor's
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property and do not reincorporated in the work. Renpve existing bolt
assenbl i es designated to be replaced by nethods which do not damage joi nt
bars or rails.

3.11.2.2 Joi nt Repair

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

NOTE: List |ocations where out-of-face joint
repairs are required on the draw ngs.
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Repl acenent of defective joint bars and correction of rail-end nmi smatch,
as designated or directed by the Contracting Officer, is defined as joint
repair work. At designated joint repair |ocations, renove both joint bars
fromthe rails and inspect the rail ends for damage or defects.

.11.2.3 G eani ng of Finishing Area

Clean the finishing area of nill scale, rust, and dirt by w re brushing,
conpressed air, solvents, or a conbination of these or other nethods.

.11.2. 4 Rai | Ends

The clean rail ends will be jointly exam ned by the Contractor and the
Contacting Oficer for the presence of any rail defects that woul d nake
the rail unsuitable for further use at the location. If arail is

determ ned to have an end defect, either crop or replace the rail
.11.2.5 Joint Gap

Where pul | -aparts have occurred, whether currently gapped or not, or where
the rail joint gap exceeds 19 mr 3/4 inch, adjust the joint gap to the
rail joint gap specified in TABLE VI. Performrail joint gap adjustnent
work in conjunction with spot rail replacenent work and bolt renewal work.

.11.3 Spi ki ng

Verify the proper gage, as indicated in this section, inmediately prior to
spi ki ng.

.11.4 Spot Ti e Repl acenent

Repl ace defective ties as narked in the field and as directed by the
Contracting Oficer.

.11.4.1 Pai nt Markings and Tie |Inspection

Pai nt mar ki ngs nay exist on the existing rails and crossties. Such
mar ki ngs do not necessarily indicate work within the scope of the
contract. Participate in a walk-through tie inspection with the
Contracting Officer prior to comrencenent of tie replacenent work. The
scope of the tie replacenent work will be determined at that tine and
rel evant paint marki ngs made or touched up as required.

.11.4.2 Additional Tie Wrk
In areas where existing ballast inhibits tie inspection, additional ties

may be required beyond those marked. The scope of such additional tie
work will be identified by the Contracting O ficer as adjacent work
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progr esses.
.11.4.3 A d Spi kes, Rail Anchors, tags and Tie Pl ates

Pull and scrap ol d spikes. Renove, sort, and salvage rail anchors.
Renove and i nspect tie plates and, classify as either relay or scrap

Mark scrap tie plates as scrap and do not reinstall in the track
Acceptable relay tie plates may be reused at that |ocation or at other
| ocations as required. Od stationing tags will be renobved and repl ace on

the new tie.
.11.4. 4 Hunped Track

Where the track will not be surfaced, in order to prevent pernanent
distortion ("Hunping") of the line and surface of the track when
perform ng spot tie replacement, excavate the tie cribs and ends, renove
the old ties, and install the new ties w thout jacking the rails.
Resurface hunped track at the Contractor's expense.

.11.4.5 M ni mal Hunpi ng

For spot or out-of-face tie replacenment, where the track will be surfaced
and aligned under this Contract, a m nimal amount of hunping will be
al | owed, provided the surfacing tolerances can be net.

.11.4.6 Foul ed or Muddy Bal | ast

Excavate and waste foul ed or nmuddy ballast, as identified by the
Contracting Officer, outside of the track area where it will not interfere
wi th drainage of the track

.11.4.7 Insertion of New Ties

Insert new wood ties in track with the heartwod down, square to the line
of the rails. Insert engineered polymer conposite ties with the flat (tie
pl ate) surface up, square to the line of the rails.

a. Insert ties so that the average tie spacing in any one rail |ength
does not exceed 530 nmr 21 in and so that the maxi mum spaci ng between
any two ties does not exceed 610 nr 24 in and the maxi num spacing is
not |less than 460 nmr 18 in.

b. Crosstie position at joints nmust result in a "suspended joint"
arrangenent unl ess otherwi se directed by the Contracting Oficer

.11.4.8 Positioning of Tie Plates

Position tie plates on the tie so that the shoulder has full bearing

agai nst the base of the rail. Center the plate on the tie w dth, except
position the plate up to 13 mr 1/2 in off-center if necessary to avoid
spiking into an existing tie split. Ensure that all tie plates in a given
stretch of track are either canted or flat. Do not mix canted and fl at
tie plates within a given stretch of track

.11.4.9 Re- spaci ng of existing ties
Re-spacing of ties is required to straighten slewed ties or to correct

uneven tie spacing. Renove crib and shoul der ballast as required to
facilitate sliding crossties to their final position or to insert new
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ties. Do not use spike nmauls or sledges to slide ties. Install rai
anchors and ballast i mediately after ties are re-spaced.

.11.4.10 Track Gage
Set track gage at the tinme of spiking.
.11.4.10.1 Tangent Track

For track rehabilitation or spot rail replacenment on tangent, regage the
track if the existing gage is less than 1420 nr 56 in or is equal to or
greater than 1460 mr 57-1/2 in. Regage these sections of track to conform
with the gage of the adjacent track; ensure the gage after regaging is

bet ween 1430 and 1450 mm 56-1/4 and 57 in

.11.4.10.2 Curved Track
Gage curved track as shown in TABLE V.
.11.5 Joi nt Respi ki ng

Many joints in track will be found with nonstandard spi king patterns and
ot her deficiencies. These include joints with no tie plates, plates which
are positioned so that it is not possible to spike through the plate on
both sides of the joint, spikes driven against the ends of skirted joint
bars, and simlar deficiencies. Respike such joints in accordance with
the foll ow ng.

.11.5.1 Substitution of Tie Pl ates

When tie plates are available which will permt spiking through the tie
plate at the edge of the joint bar skirts on both sides of the rail
substitute them for existing plates.

.11.5.2 Respi ked Joints
Pl ug existing spike holes in all respiked joints.
.11.6 Regagi ng

VWere the existing track gage is less than 1420 mr 56 in or is equal to or
grater than 1460 nr 57-1/2 in, or as designated by the Contracting

O ficer, regage the track. Regage these sections of track to conformwth
the gage of the adjacent track; ensure the track gage after regaging is
bet ween 1430 and 1450 mm 56-1/4 and 57 in.

.12 SAMPLI NG AND TESTI NG

Sanpling and testing is the responsibility of the Contractor. Submit one
certified copy of Test Reports for each test perforned on the ballast [and
subbal l ast] within 2 working days of the test conpletion. Perform
sampling and testing by an approved conmercial testing |aboratory, or by
the Contractor, subject to approval. |If the Contractor elects to
establish testing facilities, base approval of such facilities on
conpliance with ASTM D3740. Work requiring testing will not be permtted
until the Contractor's facilities have been inspected and approved. The
first inspection of the facilities will be at the expense of the
CGovernment and any subsequent inspections required because of failure of
the first inspection is at the expense of the Contractor. Such costs will
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be deducted fromthe total anpbunt due the Contractor
12,1 Bal | ast [and Subbal |l ast] Sanpl es

Perform periodic sanpling and testing of ballast [and subballast] materi al
to ensure continued conpliance with this specification. During
construction, take one representative sanple of the ballast [and
subbal | ast] material fromeach 1818 netric tons 2,000 tons of ballast [and
subbal | ast] delivered to deternmine the material gradation. For each 9090
metric tons 10,000 tons or a fraction thereof of ballast delivered, obtain
an additional ampunt of material in order to performthe quality and
soundness tests specified. Take sanples for material gradation, quality,
and soundness tests in conformance with ASTM D75/ D75VM. Reduce test
sanples fromfield sanples in conformance with ASTM C702/ C702N. Ensure
sanmpl e sizes are sufficient to provide the ninimum sanple sizes required

by the designated test procedures. |If any individual sanple fails to neet
the gradation requirement, halt placenent and take i mediate corrective
action to restore the specified gradation. |If any individual sanple fails

to neet the specified quality and soundness requirenents, halt placenent
and take imredi ate corrective action to restore the specified quality.

.12.2 Bal | ast [and Subbal |l ast] Tests
.12.2.1 Si eve Anal yses

Make sieve analyses in conformance with ASTM C117 and ASTM C136/ C136N
Si eves nust conformto ASTM E11

.12.2.2 Bul k Specific Gravity and Absorption

Make bul k specific gravity and absorption tests in confornance with
ASTM C127.

.12.2.3 Percentage of Cay Lunps and Friable Particles

Deternine the percentage of clay lunps and friable particles in
conformance wi th ASTM Cl42/ Cl42N

.12.2.4 Degr adati on Resi stance

Determ ne resistance to degradation of materials in conformance with
ASTM C131/ C131NV and ASTM C535. Test materials with gradations having 100
percent passing the 25 nr 1 in sieve in conformance with ASTM C131/ C131M.
Test materials having gradations with particles larger than 25 mr 1 in in
conformance wi th ASTM C535.

.12.2.5 Soundness Test

Make soundness tests in conformance with ASTM C88.

.12.2.6 Percentage of Flat or Elongated Particles

Deternmi ne t hepercentage of flat or elongated particles in conformance wth
ASTM D4791

.12.3 Ti e I nspection

The Contractor is responsible for the quality of the treated ties.
Permanently mark or brand each tie by the producer in accordance wth
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AWPA M6. | nspect each treated wood tie in accordance with AWA M2 for
conformance with the specified AWPA standards. The 100 percent inspection
nmust be performed by an i ndependent inspection agency approved by the
Contracting Officer. Make inspectione at the wood treatnent site. The
agency's report of inspection nust acconpany delivery of the ties. Core
and check preservative treatnent once per 1000 ties delivered to the
construction site

3.12. 4 Exam nati on of Ceotextile
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NOTE: The anpunt of geotextile being installed and
the criticalness of the installation deternine the
size and scope of the geotextile testing and quality
control/quality assurance program Small jobs with
m nor inportance may not warrant extensive
preconstruction testing of the geotextile, and the
manufacturer's Certificate of Conpliance nay be
adequate for assuring that the physical properties
are net. However, for large projects and critica
installations, regardless of size, a conplete

regi men of preconstruction and quality contro
testing shoul d be specified.
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[ Sampl e the geotextile upon delivery to the project site. Use sanpling
procedures detailed in ASTM D4759and ASTM D4354 with the nunber of sample
units selected from TABLE Il of ASTM D4354. An independent testing

| aboratory must performthe index property tests specified in TABLE Il on
each of the sanple units and determine conformance with the mini num
requi renents of TABLE II. Conformance nust be determ ned in accordance

with ASTM D4759.] [Test geotextile seans expected to performa

rei nforcement function in accordance with ASTM D4595.] The Contracting

O ficer may exam ne any geotextiles for defects, danage, or nonconfornance
prior to installation. Any geotextile not neeting the ninimm property
requi renents of paragraph GEOTEXTILE, or renove geotextile that is

determ ned to be damaged or defective fromthe site and replace with
addi ti onal geotextile neeting the requirenments of this specification at no
addi tional cost to the Government.

3.13 | NSPECTI ON AND FI ELD TESTI NG
Performquality control inspection and field testing.
3.13.1 Track

Performinspection to ensure that all the requirenents of these

specifications are net. Inspect bolted joints for | oose bolts and for
smooth transitions between rails of different sections. Check rail, tie
plates, and ties to ensure that the rail is properly seated and has ful

bearing on the tie plate and tie. Upon conpletion of construction, take
and record measurenments of track gage, cross level, and alignnent at |east
once every [30] [60] [ ] m [100] [200] [ ] feet of track
centerline length. Provide a copy of these nmeasurenents to the
Contracting O ficer.

3.13.2 Wl ded Joints - Visual Inspection

Quality control inspection and field testing rmust be perforned by a
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technician certified to meet ANSI/ASNT CP-189 level Il or 111
qualifications with a m ni mum of one year experience in testing rail for
defects. Inspect each welded joint in the presence of the Contracting
Oficer after renmoval of the nold and grinding of excess nmetal. Pay
particul ar attention to surface cracking, slag inclusion, gas pockets, and
| ack of fusion. Correct or replace, at no extra cost to the Governnent,
any weld found defective. The nmethod of correction nust be as approved by
the Contracting O ficer.

.13.3 Electric Arc Wl ding Inspection

I nspect electric arc welds to deternmine that the itemwel ded conforms to
the desired contour and contains no visible cracks or voids.

.13.4 Thermte Weld Joints Testing

Each thermite weld joint nmust be [ultrasonically tested] [dye tested]
followi ng the visual inspection. The nethod of inspection and acceptance
nmust be in accordance with AW DI1.1/D1.1V. Correct or replace defective
wel ds, at no additional cost to the Government. The nethod of correction
nmust be as approved by the Contracting Oficer. Utrasonic testing [nust]
[wWill] be performed by the [Contractor] [Governnent] after the rail has
been installed in track. The testing will determ ne whether or not each
wel d neets the criteria of paragraphs Gap and Alignnment, Weld Finishing
and Tol erances, and Weld Quality. Cut welds, nade in the track which the
Contracting Oficer determines to be unacceptable, out of the rail and
repl ace by a section of newrail and two new welds. Make saw cuts at | east

150 mr 6 in fromthe centerline of the faulty weld. Replacenent welds
and replacerment rails are the sole expense of the Contractor. Renunber
repl acenent welds as indicated. Utrasonically test replacenment welds
made in track.

.13.5 Electric Arc Weld Testing

I nspect the welds visually and check the contours after conpletion and
|ater test by the ultrasonic nmethod. The [Governnent will] [Contractor
nmust] have the welds tested by the ultrasonic nethod. The testing will
det erm ne whether or not each weld neets the quality criteria. Defective
wel ds will be renpved and the itemrewel ded at the Contractors expense.

.13.6 I nspection of Geotextile

At the direction of the Contracting Oficer, renpbve the cover materia
fromthe geotextile at 3 locations per knm mle so that the geotextile may
be inspected for damage. At each location, renmove the cover material to
expose a 1.2 by 1.2 m 4 by 4 feet section of the geotextile. |If
punctures, tears, inproper installation, other inpairment or damage are
found within this section, excavate additional sections to deternine the
extent of the damage. Repair or replace danaged geotextile and recover
wi th bal | ast/subbal |l ast at the Contractor's expense.

.13.7 Testing Rel ay Rai

.13.7.1 Testing for War

Check each relay rail for wear by the Contractor's quality control
representative in the presence of the Contracting Oficer after the

material is delivered to the construction site. NMnitor the installation
of track for defects in rail and joint bars being installed. Do not
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install rai

3.13.7.2

Upon conpl etion of the track construction,

ul trasoni c nethods. Utrasonic testing mnust

Testing for

and j oi nt

Def ect s

have the rai

bars that are found to be defective in track

tested by
be done by a Contractor

normal |y engaged in this type of testing with a mininumof 5 years of

experi ence.

Subm t

[ist defects and rai
notify the Contracting Oficer of the type of machi ne and schedul e.
Renove and replace Contractor furnished rails which are found to have any

detectabl e defect at that tine at

st ati oni ng.

results of the ultrasonic rai
Schedul e a rai

no additional

Renove and replace Contractor furnished joint

bars that are found to be cracked or

CGover nrrent . Dat a package 1 in accordance with Section 01 78 23

Subni t

OPERATI ON AND MAI NTENANCE DATA.

br oken at

testing.

Resul t s nust

testing machi ne and

cost to the Governnent.
bars and conprom se joint

no additional cost to the

TABLE VI |

RECORD OF | TEMS REPAI RED OR REBUI LT BY THE
ELECTRI C ARC WELDI NG METHOD AND GRI NDI NG

[enter date]

[enter Installation nanme]

Tur nout
Nunber :

[enter time
(24hr)]

Air Tenp (C*) and Weat her

Condi ti ons:

| TEM REBUI LT

DESCRI PTI ON

VEI GHT

LENGTH

LH RH

REI NFORCED

Swi t ch Poi nt

Fr og

Rai | r oad
Crossing

Guard Rails

Swi t ch Poi nt
Pr ot ect or

Rai | ( Ends)

Rai | - Engi ne
Bur ns

G

*NOTE:

Tenperature to the nearest 1/2 degree.
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| NSTALLATI ON WELD NUMBER
FI NAL | NSTALLED
LOCATI ON TRACK
STATI ON RAIL Left Ri ght (Circle)
AM
DATE TI ME PM (Circle)
Al R TEMPERATURE F*. WEATHER
RAI L TEMPERATURE F*.

VELD KI' T MANUFACTURER

RAI L GAP
NEAREST 1.6 Mv 1/16 IN

RAI'L CUT REQUI RED?
BACK RAI L
MANUFACTURER

YES NO (Circle)

USED RAIL? YES NO (Gircle)

YEAR/ MONTH ROLLED

AHEAD RAI L
MANUFACTURER

HEAT NUMBER

USED RAIL? YES NO (Gircle)

YEAR/ MONTH ROLLED

REMARKS

HEAT NUMBER

ULTRASONI C TEST DATE & RESULTS

KIT MFG REPRESENTATI VE

PRESENT VEELDI NG FOREMAN
(I'nitial) ( Si gned)

CONTRACTI NG OFFI CER' S
REPRESENTATI VE
PRESENT RECORDER

(I'nitial) ( Si gned)

RECORDER

(I'nitial) (Si gned)
FOR GOVERNMENT USE ONLY
ULTRASONI C TEST DATE AND RESULTS
*NOTE: Determination will be nade to the nearest 1/2 degree.

-- End of Section --
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