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PREFACE

This is revision 1 of the GO Transit Track Standards RC-0506-
02TRK May 2018. It is adapted from CN Engineering Track
Standards as per the agreement between Metrolinx and CN on
March 28, 2013. In accordance with the agreement, Metrolinx is
authorized to affix the name of Metrolinx/GO Transit to the CN
Standards, shall remove all references to CN and update/ modify
the standards to Metrolinx/GO Transit Standards.

The purpose of the GO Transit Track Standards is to ensure that
Metrolinx and GO Transit owned and operated track is
constructed and maintained utilising safe, cost effective and
efficient methods to meet project delivery timelines, and meet
on-time operational performance goals. Furthermore, a
consistent approach in the application of GO Transit owned track
standards shall reduce disputes during the design and
construction phases of a project, enhance the long term safety,
reliability and extend the useful service life of the track
infrastructure.

The technical content within the GO Transit Track Standards
RC-0506-02TRK was modified/developed by the Metrolinx / GO
Transit Track Standards Committee which includes specialized
subject matter experts.

Note

The GO Transit Track Standards RC-0506-02TRK documents’
most current version is intended for use by suitably qualified
professionals. It is not a substitute for coordination and
compliance with all applicable local codes, standards, manuals,
and approvals for fire protection, life safety, and security
measures that are part of the planning, design and
implementation of a railway.

Suggestions for revisions and improvement

Suggestions for revision or improvement can be sent to the
Metrolinx / GO Transit Track Standards Committee, Attention:
Corridor Maintenance (CM) Senior Manager of Track and

Structures who shall introduce the proposed changes to the
B TRACK STANDARD
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Metrolinx Track Standards Committee. The CM Senior Manager
of Track and Structures ultimately has the deciding vote. Be sure
to include a description of the proposed change, background of
the application and any other useful rationale or justification. Be
sure to include your name, company affiliation (if applicable), e-
mail address, and phone number.

GENERAL REQUIREMENTS

1.

The maintenance and construction standards and
practices contained herein shall apply to all track and
rights-of-way owned or operated by GO Transit (“the
Railway”), and UP Express, which are divisions of
Metrolinx, and are intended as the requirements but not
intended to replace or supersede the Transport Canada
Rules Respecting Track Safety.

Changes in railway standards or practices that do not
conflict with TC standards may be implemented on a
phased schedule or program, at the Corridor
Maintenance (CM), Senior Manager of Track and
Structures discretion.

All new or modified materials or equipment shall be
subjected to a service test, unless otherwise directed by
the CM Senior Manager of Track and Structures.

Under the requirements of these Standards, and where
appropriate, the CM Senior Manager of Track and
Structures may delegate their authority to a designated
individual.

Designated Authority, as described above, shall be
summarized at the end of this document.

The most current version of the GO Transit Track
Standards and all applicable bulletins shall be located on
the Metrolinx internal MYLINX intranet website at:
mylinx/sites/RailServ/en/Pages/Track-Standards.aspx,
under title “GO Transit Track Standards”.

These standards are effective as of May 14" 2018

TRACK STANDARD
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Section 1 Requirements

1.1

1.

1.2.

General

The Standards, practices, and procedures contained
herein MUST be followed to ensure the safety of the
Railway and/or to comply with regulation, or action
MUST be taken to protect the condition, as in Section
1.2 below.

Track Standards

The black text within this document is the requirement
for constructing, inspecting, and maintaining track owned
and operated by GO Transit (“The Railway”), and UP
Express, which are divisions of Metrolinx. Conditions on
track must meet or exceed the minimum requirements
laid out in this document. Where conditions on track do
not comply with these requirements, immediate action
must be taken to:

a. Bring the track back into compliance as per the
standards (e.g. protect, repair, slow order, etc.);
or,

b. Remove track from service until the minimum

required repairs can be completed.

C. In addition to the above requirements, the CM
Manager of Track shall be notified immediately.

All employees responsible for the maintenance and/or
inspection of track owned and maintained by GO Transit,
must be trained and pass a qualifying test in these Track
Standards at least every 3 years.

A qualified and certified track inspector must have a
minimum of 2 years railway experience as determined
by the CM Senior Manager of Track and Structures.

All employees responsible for the inspection, installation,
adjustment, or maintenance of CWR track must be
trained and pass a qualifying test on CWR Procedures.

TRACK STANDARDS Page 1-1
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5.

1.3.

1.4.

The testing standard as per the requirements in clause
2, 3, and 4 as noted above, will come into effect within
three years from the issuance of this document. Until
such date, the Canadian National Railways Track
Inspection Guidelines, and Continuous Welded Rail
qualifications are acceptable.

Safety is the most important aspect of any job.
Understanding and following safety rules and safe work
practices is a condition to work on GO Transit and
Metrolinx property. When in doubt, employees must take
the safest course of action.

Recommended Methods

The blue text within this document contains the
Recommended Methods, which shall be used as a
guideline for performing the work described.

All employees responsible for the maintenance and/or
inspection of track owned and/or maintained by GO
Transit, must be familiar with the Recommended
Methods contained herein.

Miscellaneous

For all new track construction and track rehabilitation
projects, the horizontal and vertical deviation, and
geometry tolerances shall meet or exceed those found in
Appendix O — Minimum Construction Standards.

For all existing track, all track geometry maintenance
parameters shall meet or exceed the requirements of
Track Standard Section 16 Track Geometry.

Track and signals maintenance personnel require
access to the track, signals, and wayside infrastructure
with road vehicles. Emergency vehicles also require
access to the rail corridors at times. Where practical,
provision shall be made for roadway access in the layout
of track, utilities and railway related infrastructure, within
the rail corridors.

Tracks designated for maintenance use only (MOW)
should be considered in the design of track. A pocket

TRACK STANDARDS Page 1-2
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track of 1,200 ft. (365.8 m) in length is recommended to
be installed on a case by case basis per each project
and subdivision.

a. These MOW tracks and locations must have
adequate access by vehicles;

b. Locations must be reviewed by the CM,
Manager of Track.

Prevention of fires on railway property and structures
must be considered at the beginning of each task when
working on the right-of-way. See Track Standards
Section 24 .

TRACK STANDARDS Page 1-3
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Section 2 Definitions

1. Adjustment Length - The amount that rail is to be
adjusted based on the length of rail removed.

2. Alignment — The measurement used to describe the line
uniformity (straightness) of the rails in a horizontal plane.
The measurement for alignment shall be the maximum
mid ordinate, (positive or negative), in inches, of a 62 ft.
(18.9 m) or 31 ft. (9.5 m) chord measured at the gauge
point. On a curved track the high (outside) rail is used as
the line rail.

designed -
alignment center of visible
misalignment

3. Andian Vehicle — A type of Light Geometry Inspection
Vehicle, used regularly on GO Transit owned corridors.

4. Battered End - A flattening down and widening of the rail
head at the end of a rail.

5. Bolt Hole Break - a crack across the web, originating
from a bolt hole, and progressing on a path either
inclined upward towards the rail head or downward
towards the base

Broken Base - any break in the base of a rail

Bumping Post - A device at the end of a stub track to
prevent rolling stock from going off the ends of the rails.

8. Categories of Yard Track

a. For the purposes of these Track Standards, all
Yard tracks shall be maintained to Class 1
maintenance standards.

e TRACK STANDARDS Page 2-1
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9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Class of Track — The allowable train speed on a
subdivision, or portion thereof, shall be used to
determine the class of track per the table in Track
Standard Appendix A — Class of Track

Clearance Point - The location between two adjacent
tracks beyond the frog of a turnout at which a specified
clearance is provided between the tracks.

Compromise Bars - Rail joint bars connecting rails of
different heights and sections.

Continuous Welded Rail (CWR) - Rail that is welded into
lengths of 400 ft. (122 m) or greater, including fixed
points between such lengths.

Cross Level - The measurement for cross-level shall be
the difference in elevation, in mm or inches, between the
grade rail and the other rail, measured with a level
board.

Crossover — A track or two turnouts connecting two
generally parallel adjacent tracks, which allow rail
vehicles to cross from one track to another.

Crushed Head / Flattened Rail - a short length of rail, not
at a joint, which has flattened out across the width of the
rail head. Flattened rail occurrences have no repetitive
regularity and thus do not include corrugations, and have
no apparent localized cause such as a weld or engine
burn

Damaged by Defective Rolling Stock - Rail that has been
nicked on the head, base or web by flat wheels, broken
wheels, or dragging equipment. Rail defects caused by
damaged rolling stock will have defect codes which
reflect the type of defect the damaged rolling stock
created.

Damage by Derailment - Rail that has been broken,
bent, nicked or otherwise damaged by derailment of
equipment. Rail defects caused by derailments will have
defect codes which reflect the type of defect the
derailment created.

Damaged Rail - Any rail broken or damaged by wrecks,
broken, flat, or unbalanced wheels, slipping, or similar
causes, as well as by track units or off-track equipment.
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19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Defective CAD Weld - The detail fracture from a welded
bond connection is a progressive transverse defect that
develops and expands from the point on the rail head
where a head bond is attached.

Defective Gas Weld - A progressive crosswise fracture
starting from a nucleus in the vertical centre of the weld
where the two rail ends meet during the welding
process.

Defective Weld - a field (DWF) or plant (DWP) weld
containing any discontinuities or pockets, exceeding 5
percent of the rail head area or 10 percent in the
aggregate, oriented in or near the transverse plane, due
to incomplete penetration of the weld metal between the
rail ends, lack of fusion between weld and rail end metal,
entrainment of slag or sand, under-bead or other
shrinkage cracking or fatigue cracking.

Destressing Rail - The operation of removing or adding
steel in continuous welded rail, to make the longitudinal
thermal stress equal (within specified limits) to what it
would be if laid stress free at the preferred rail laying
temperature.

Diamond - An intersection of two tracks at grade with no
connecting route between the two tracks.

Direct Fixation Track — (DFT) An “open” track-form with
nearly all of the major components easily visible and
accessible for inspection and maintenance. As
compared to traditional ballasted track, DFT is fixed
directly to a concrete slab eliminating the requirement for
ballast and ties.

Double Slip Switch - A combination of a movable-point
crossing and two turnouts interconnected into one
assembly. The turnout switches are located between the
end frogs of the crossing.

Engine Burn - Damage to the running surface of the rail
caused by a slipping wheel.

Fire Watch — A person assigned to observe a location
during and after hot work.

Flange Wear (Gauge Wear) — Is the reduction in head
width of the rail on one side compared to the nominal rail
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section. It is measured 5/8 in. (16 mm) below the top of
the rail head.

29. Flash Butt Weld —A process of fusing rail ends together
using electric current. Flash butt welds provide a weld
superior to thermite welds and are always to be
preferred over thermite welds where practical.

30. Frequency of Inspection

a.

Twice Weekly - a minimum of two inspections
each week (Sunday to Saturday), with no more
than 3 days between inspections

Weekly — A minimum of one inspection per
week, with no more than 10 days between
inspections

Twice Monthly — A minimum of two inspections
each month (1% of the month to the last day) and
with no more than 20 days between inspections

Monthly — A minimum of one inspection per
month with no more than 40 days between
inspections

Quarterly — A minimum of one inspection each
quarter (Jan 1 - Mar 31, Apr 1 — June 30, Jul 1 —
Sept 30, Oct 1 — Dec 31), with no less than 60
days between inspections, and no more than
100 days between inspections

Three times annually — a minimum of one
inspection each 4 months (Jan 1 — Apr 30, May
1 — Aug 31, Sept 1 — Dec 31) with no less than
90 days between inspections, ho more than 180
days between inspections

Twice Annually — a minimum of one inspection
every 6 months (Jan 1 — Jun 30, Jul 1 — Dec 31),
with no less than 120 days between inspection
and no more than 225 days between inspections

Annually — one inspection per year ( Jan 1 — Dec
31), with no less than 180 days between
inspections and no more than 400 days between
inspections

A
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31.

32.

33.

34.

35.

36.

2nd JOINT PAIR

Frog - A track structure in a turnout or track crossing
used at the intersection of two running rails to provide
support for wheels and passageways for their flanges,
thus permitting wheels on either rail to cross the other.

Gauge — The perpendicular measurement between the
gauge faces (inner sides) of the two running rails taken
at 5/8 in. (16 mm) below the centre of top of rail head.
Standard gauge is 56% in. (1,435 mm) on tangents and
curves up to 14°. Refer to Track Standard Section 4.5
standard gauge of curves over 14°.

Grade Crossing - is an intersection where a road, path,
or railway crosses railway tracks at the same level.
Grade crossings are also known as level crossings,
railway crossings or train crossings.

Grade Crossing Standards - Road/Railway Grade
Crossings: Technical Standards and Inspections,
Testing and Maintenance Requirements, established by
the Department of Transport (Transport Canada), as
amended from time to time.

Guard Rail — (GTS-1108) Rail installed on bridges, high
embankments and other designated locations as a
safety appliance. They are intended to contain and guide
a derailed truck, keeping the vehicle upright on the track
structure. Guard rails are also installed on turnouts to
protect the frog.

Harmonics (Rock and Roll) — The motion on rolling stock
created through a series of low staggered joints.

4th JOINT PAIR 6th JOINT PAIR

< \ =

CROSSLEVEL
DIFFERENCE 1 1/2"

1st JdINT PAIR 3rd JOINT PAIR 5th JOINT PAIR

* NOT DRAWN TO SCALE
JOINT STAGGER MUST EXCEED 10

TRACK STANDARDS Page 2-5

RC-0506-02TRK May 2018 Revised: 2018-03-30


https://www.tc.gc.ca/media/documents/railsafety/grade-crossings-handbook.pdf
http://mylinx/sites/RailServ/en/Documents/GO%20Track%20Standard%20Plans/GTS-1108.pdf

GO TRANSIT TRACK STANDARDS

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

Head-Web Separation - A progressive fracture
longitudinally separating the head and web of the rail at
the fillet under the head.

Head Wear (Vertical Wear) — Also known as loss of
vertical height, is the reduction in the total height of the
rail compared to the nominal rail section, measured in
the centre of the head of the rail.

Horizontal Split Head - A horizontal progressive defect
originating inside of the rail head, usually one quarter
inch or more below the running surface and progressing
horizontally in all directions, and generally accompanied
by a flat spot on the running surface. The defect appears
as a crack lengthwise of the rail when it reaches the side
of the rail head.

Hot Work - Any activity which involves cutting, grinding,
welding, or open flames.

Impedance Bond — An electrical apparatus at code
change points in electric traction areas to separate
signal and traction current.

In Service Rail Failure - An occurrence of any type of rail
break or rail weld failure in normal service.

Insulated Joint - A rail joint in which electrical insulation
is provided to stop electrical current from flowing from
one rail to another, separating sections of track into
distinct circuits for signal shunting and operation of
signal system and crossing protection.

Interlocking — An arrangement of interconnected signals
and signal appliances for which interlocking rules and
special instructions are in effect.

IRIS — Integrated Rail Inspection System — A GO Transit
heavy truck outfitted with equipment having the
capability to test track geometry under loaded
conditions, rail wear, and rail flaw testing.

Joint - Locations where two rail ends meet and are
connected with a joint bar, or by other means. Jointed
rail shall be laid with staggered joints.

a. Permanent Joint — are fully drilled and bolted.
For all joints in CWR, every tie is box anchored
for a minimum of 200 ft. (61 m) in each direction

TRACK STANDARDS Page 2-6

RC-0506-02TRK May 2018 Revised: 2018-03-30



GO TRANSIT TRACK STANDARDS

and spiked to pattern D for 19 ft. 6 in. (5.9 m) on
both sides of joint.

b. Temporary Joints — are joints which are
expected to be removed from track, or are
intended to be welded. In CWR, all holes are
drilled except those nearest the rail ends.

C. Supported Joint — are joints (not including
insulated joints) that have the centre of the joint
located over a tie plate. Supported joints cannot
be welded without moving the tie.

d. Suspended joint — have the centre of the joint
located between ties.

47. Localised Surface Collapse - A flattening down and
widening of the rail head other than at the end of a rail,
not associated with any internal defect in the rail.

48. Match Marks - Marks placed on the base and tie plate,
used when destressing rail to ensure that rail has moved
the required amount.

49. MGT (Million Gross Tons) — The total weight that travels
over a section of track.

50. Mill Defect - Deformations, cavities, laps, seams, scabs,
burnt steel, or foreign material found in any portion of the
rail.

51. Ordinary Break - a partial or complete break in which

there is no sign of a fissure, and in which none of the
other defects described in this paragraph are found.

52. Overhead Contact System (OCS) — The part of the
electric traction system comprising the overhead
conductor(s), aerial feeders, support structures, and
other assemblies, which delivers electrical power to the
train engine.

53. No Test Rail (NTR) is rail that the rail flaw detector car is
unable to test.

54. New Rail — is rail that has never been in service

55. Partial Worn rail (PW) — (occasionally known as second
hand rail - SH) is rail that has been in service and
removed for any cause
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56.

57.

58.

59.

60.

61.

62.

63.

64.

Piped Rail - a vertical split in a rail, usually in the web
due to failure of the shrinkage cavity in the ingot to unite
in rolling.

Preferred Rail Laying Temperature (PRLT) — The target
installation temperature of welded rail in a particular
area.

Preferred Rail Laying Temperature Range (PRLTR) —
The tolerance or range for the PRLT.

Rail — a long rolled steel section used as a running
surface for equipment and track units.

a. Compromise Forged Rail — A special rail rolled
to different rail sections at each end for joining
two rails of different size.

b. Transition Rail — A special rail which has its rail
head reduced through grinding or other means
in order to provide an adequate transition
between new and worn rail. This is occasionally
referenced as a shaved rail.

Rail Laying Temperature (RLT) — The actual rail
temperature at which the CWR is installed.

Rail Neutral Temperature (RNT) — The actual rail
temperature at which the rail is neither in tension or
compression.

Railway — GO Transit. A company (CN, CP and TTR)
that operates and/or dispatches trains within their
corresponding right-of-way.

Reference Marks - a pair of vertical lines located on the
field side web of the rail, each placed to a minimum of 5
ft. (1,524 mm) away from a joint or planned rail cut, at
opposite ends of a rail repair, used to check whether rail
was added or removed from track.

Restraining Rail — rail installed on the gauge side of the
low rail through a high degree curve to improve vehicle
curving performance. Their primary function is to prevent
wheel climb and reduce accelerated rail wear on the
high rail by restraining the lateral movement of the
wheels from riding up the high rail.
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65.

66.

67.

68.

69.

70.

71.

72.

73.

Restricted Crossing - Is any crossing that is not included
in the definition of an Unrestricted Crossing.

Running Rail — Rail carrying all vertical loads of railway
vehicles and equipment.

Runoff — When surfacing track, or when surfacing to a
fixed structure, Runoff is the elevation difference in the
track structure over a 31 ft. (9.5 m) section.

9.45m (31)

Shelly Rail — A progressive horizontal separation that
may crack out at any level on the gauge side, generally
at the upper gauge corner. It extends longitudinally not
as a true horizontal or vertical crack, but at an angle
related to the amount of rail wear.

Special Track Work - A general term used to describe all
track hardware that is not standard tie-and-ballast track.
Special Track-work includes, turnouts of all sizes, single
and double slip switches, expansion joints (sliding rail
joints), and crossings (diamonds).

Split Web — a lengthwise crack along the side of the web
and extending into or through it

Spot Tie Replacement — A maximum of 5 ties replaced
in a 39 ft. (11.9 m) track section with no more than 3
consecutive ties.

Superelevation — The amount by which the outer rail of a
curve is banked above the inner rail.

Surface — The vertical alignment or the surface
uniformity in the vertical plane. The measurement for
surface shall be the maximum positive or negative mid-
ordinate, in inches (mm), of a 62 ft. (18.9 m) chord
measured along the top surface of the rail.
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74. Surfacing:

a.

Spot Surfacing — Restoring of the track surface,
cross-level and alignment through short
stretches of track, not more than 19 ft. 6in (5.9
m) in length, when a continuous raise is not
necessary

Out-of-face Surfacing — The continuous raising
of track to restore track surface, cross-level, and
alignment.

75. Temperature

a.

Ambient Temperature — the air temperature as
measured by a thermometer, not including
humidity or wind chill.

Rail Temperature — The temperature of the rail.

Rail temperature in cold weather is typically

equal to the ambient temperature. As a

guideline, in hot weather, the rail temperature is

equivalent to the ambient temperature plus 30°F

(16°C).

i. Note: Rail temperature must be
physically measured periodically
throughout the day with an approved
accurate thermometer, according to the
manufacturer’s specifications.
Measurements shall be taken away from
all sources of natural and artificial heat
and cold including but not limited to the

A
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sun, wind, rain, etc. Measurements are
typically taken from on the web near the
base of the rail.

76. Thermite Weld - A process of welding the ends of two
rails together by pouring molten steel between the rail
ends causing fusion.

77. Track Buckling — The lateral misalignment of the track
structure due to excessive compressive forces in the rail.
78. Transverse Defect - Any progressive fracture occurring
in the head of the rail and has a transverse separation.
79. Turnout - A track structure by means of which vehicles
are diverted from one track to another.
80. Turnout Inspections
a. Routine Inspection — A visual inspection to

assess the general turnout condition and to
identify any defects. This inspection is done
each time the turnout is traversed.

b. Walking Inspection — An inspection performed
on foot to assess the general condition of a
Turnout or other special track work. This
condition is checked against a set checklist
(Recommended Method 3500-1: Turnout
Inspection), approved by the Railway, and
includes gauge and clearances between switch
point and stock rails, and the recording of
exceptions and remedial actions taken

C. Detailed Inspection — A thorough and detailed
inspection performed on foot to assess the
condition of all components in each turnout or
other special track work. Hand operated
switches are to be operated to all positions
during this inspection. This type of inspection is
further defined in Track Standard Section 17.6
Detailed Turnout Inspection

81. Ultrasonic Rail Flaw Testing — Is a non-destructive
method of testing the internal structure of rail through the
use of high-frequency sound waves.

82. Unrestricted Crossing - A public grade crossing or a
grade crossing whose road is one of the following:
B TRACK STANDARDS Page 2-11
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83.

84.

85.

a. A recreation road or trail or a pedestrian or
bicycle path maintained by a club, association or
other organization, including a snowmobile or
hiking trail;

b. A road or a pedestrian or bicycle path of a
commercial or industrial establishment, including
a business operated from a residential or farm
property, that is used in connection with the
establishment by persons other than employees
of the establishment;

C. A road that serves three or more principal
residences;
d. A road that serves three or more seasonal

residences access to which is not controlled by
a gate equipped with a lock;

o

A road that connects two public roads; or

-

A road maintained by a resource company, such
as a company involved in forestry or mining
activities;

Vertical Split Head - a vertical split, through or near the
middle of the head, and extending into or through it. A
crack or rust streak may show under the head close to
the web or pieces may split off the side of the head.

Vimax — the maximum speed permitted based on the
degree of curve, superelevation, and imbalance.

Weld Repair Bars — Temporary use bars, with slotted
bolt boles and relief to accommodate welds, for the
purpose of aligning rail ends at field welds to allow the
passage of trains. Often known as banana bars.
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Section 3 Electrified Territory

3.1. General

1. The requirements in this section apply in electrified
territory, or in territory being under construction for future
electrification.

3.2. Tools and Equipment

1. All tools used in electrified territory must have insulated
handles.
2. Equip cranes and booms with protective measures such

as insulated shields. All equipment used in electrified
territory must be bonded and grounded.

3. Specify the size of maintenance of way equipment
based upon updated OCS clearances as defined in from
Chapter 2 of Performance Specifications for Structures
Passing over Electrified Corridors and GO Electrification
Enabling Works ET Standards

3.3. Impedance Bonds

1. Impedance bonds shall be specified according to the
voltage and current carried by the traction return circuit.
Properly sized dc bonds may be used within territory that
carries both ac and dc currents; ac bonds should not be
used in dc territory.

2. Impedance bond arrangement shall be established with
input from signal and traction return designers.

3.4. Rail Return Bonds

1. Rail bond conductance and size should be in
accordance with the OCS conductance and size. For
example, for 350 MCM contact wire and 500 MCM
messenger wire (850 MCM total for OCS), 2x250 MCM
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3.5.

3.6.

rail bonds per rail (1,000 MCM total return) should
suffice.

Insulated Joints

Insulated joint material specifications are not
substantially different for signalized or electrified track
apart from the installation of impedance bonds as
discussed above.

Pre-service testing of insulated joints should be
conducted per AREMA 3.8.7.3.2 Megohmmeter Test.

Track Work

In electrified territory, prior to removing joint bars, cutting
rail, or repairing a discontinuity in the rail, a temporary
return path for electric traction current must be created.
Before the rail is disconnected, a temporary bond across
the track each side of the section of rail to be removed
must be installed either through the installation of a
temporary rail jumper or cross bonding. A minimum 4/0
AWG cable should be used for jumpers along with an
approved rail clamp. Ensure that no insulating rail joints
interfere with the cross bonding circuit.”

B D

A E ) F C

Rail to be removed

Make jumper connections AB and CD before rail or rail bonds are
removed from track. Alternatively, where possible a jumper
connection from A to C may be made. When new rail is properly
installed, remove tem urarf jumper connection and make jumper

connection AE and FC unti

permanent rail bonding is applied.

Figure 1. Method of applying temporary rail jumper in
electrified territory
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Rail to be removed

Make jumper connections AB before the rail connected to the
impedance bond is removed. Jumper AB may be removed once
new rail is installed and impedance bond is reconnected.

Figure 2. Method of applying a temporary rail jumper in
electrified territory when removing rail with a connection to
an impedance bond.

3.7. Vegetation

1. Vegetation in electrified territory must be regularly
trimmed to meet electrical clearance requirements and
to maintain visibility of signage and access to rail
equipment and facilities at all times.
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Section 4 Rail

4.1. Rail Identification

1. Rail branding is the raised letters and numbers along the
web of the rail. Rail stamping is on the opposite side of
the web and has indented letters and numbers.

2. Branding identifies the rail weight or section,
manufacturer, manufacturing method, year and month rolled.

YEAR AND MONTH OF THE RAIL
WAS ROLLED. THE SIX LINES
INDICATE JUNE THE SIXTH MONTH.

MANUFACTURER
CONTROL COOLED

RAIL SECTION

WEIGHT OF RAIL LBS. / YARD

Figure 3. Branding descriptions

3. Stamping identifies heat, ingot, and rail sequence in the
manufacturing process.

HEAD HARDENED
* MAY BE DESIGNATED ON
STAMP ON BRAND SIDE.

Figure 4. Stamping description
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4, The branding code in Table 1 identifies the
manufacturing process of rail.

Table 1 Branding Codes

Branding Manufacturing Process
MACKIE, MRC, RC Control Cooled
CC Control Cooled
CH Control Cooled and End
Hardened
BC Control Cooled Blooms
VT Vacuum Treated — Control
Cooled
OP Other Practices
OH Open Hearth
5. Rail identified as alloy rail, with stamping as in Table 2,

MUST NOT be put back into track.

Table 2 Alloy Rail Information

Manufacturer Stamping Chemistry
Cr Chrome
Crv Chrome / Vanadium
ALGOMA Chrome / Vanadium /
CrVMo
Molybdenum
Colorado Fuel and Iron CROMO Chrome / Molybdenum
Compan R .
cran HI SI High Silicon
. Chrome / Silicon /
Hayange (HAY) SACILOR - CrSiV Vanadium
Klockner - AL Blank Chrome / Vanadium
Krupp — AL Blank Chrome / Vanadium
Sydney (pre 1976) HS High Silicon
Sydney (post 1976) CS High Silicon
SYSCO — CrCh Chrome / Niobium
Sydney SYSCO - CrMo Chrome / Molybdenum
. Chrome / Silicon /
SYSCO - CrSivV Vanadium
Thyssen — AL Blank Chrome / Vanadium
Wheeling Pitt WR Chrome / Silicon
6. Rail Manufacturers and brands of non-alloy rails shown

below in Table 3, can be reused in track.

A
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Table 3 Rail Manufacturer Information

Manufacturer Stamping Type Manufacturer Stamping Type
MT DH 340 IH
(ARCELORMITTAL STN SS/HH
USA) Nippon Steel & DH 370 HH
SDI (Steel Sumitomo
Dynamics) SDI SS/HH Metal HE 370 HH
DH 390 HH Corporation HE 400 HH
SS SS HEX HH
TZ (Czech/
RMSM, ERMS, ISHH IHHS Moravia) TZ SS
EVRAZ HCP HH International Blank SS
Steel Group
OCP HH (ISG) Blank HH
Blank SS KLOCKNER Blank SS
Algoma ALGOMA SS KRUPP Blank SS
FT FHT Lackawanna Blank SS
Bethlehem Steel HH HH Blank SS
MH SS NHH HH
— NKK
British Steel FT HH SP HH
IS HH PSST (Ple”” PST ss
Colorado Fuel and teel)
Iron Company HH HH PST (HH) PST HH
(CF&l) DH 390 HH SYDNEY Blank SS
SS SS TATA Blank SS
Colorado Blank SS TENNESSEE Blank SS
Dominion Blank SS HH HH
THYSSEN
Dosco Blank SS Blank SS
HAY (Hayange) Blank HH Vilru Blank SS
ILLINOIS Blank SS WP Mheellng MH ss
INLAND Blank SS pitt)
7. Rail Hardness is identified by branding or stenciling as

shown in Table 4.

Table 4 — Rail Hardness Branding Information

Branding Rail Hardening Branding Rail Hardening
Standard Strength Int. Hardness High
Blank (310BHN) IHHS Strength (350BHN)
ss Standard Strength HH Head Hardened
(310BHN) (370BHN)
Standard Strength Fully Head Hardened
3HB (310BHN) FHH (370BHN)
H Intermediate Strength DHH Deep Head Hardened
(350BHN) (370BHN)
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8.

4.2.

Recommended Method 1303-0 — Classification of Rail
covers the criteria used in the classification and usage of
rail that will be either welded into CWR or remain as
jointed rail. This can be found at the end of this section.

General Requirements

See Track Standards Section 3 for further requirements
within electrified territory.

Rails used for spot renewals should be selected to have
the same average wear and metallurgy as the rail in
track.

Scrap rails must be clearly marked with an X of red paint
at regular intervals to differentiate them from reusable
rails.

Scrap rail less than 4 ft. (1,219 mm) in length must be
immediately removed from the railway Right-of-Way.

Rails used in main track tangents must not be less than
15 ft. (4.6 m) long. Rails used in main track curves must
not be less than 19 ft. 6 in (5.9 m).

When cutting rail the saw cut must be made:
a. With a saw properly secured to the rail.

b. Square and perpendicular to the rail axis with a
variation not to exceed 1/8 in. (3 mm) and all
burrs removed

C. Centred in the crib, if possible, at least 4 in (102
mm) from the side of the tie.

d. No closer than 3 ft. (914 mm) to a plant or field
flash butt weld, except as identified in Track
Standards Section 8.1.5.

e. No closer than 6 ft. (1,829 mm) to a thermite
weld, except as identified in Track Standards
Section 8.1.5.

f. No closer than 4 in. (102 mm) from any torch

mark or bond / bolt hole in the rail except as
identified in Track Standards Section 8.1.9.
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10.

11.

4.3.

g. If a field or flash butt weld is being cut out, make
the cut at least 3 inches (76 mm) away from the
weld to remove the heat affected zone.

All PW rail that is saw cut will have the exposed ends
tested for longitudinal defects with dye penetrant (DP)
this includes rail currently in track.

Rail having cuts or holes made with an oxy-acetylene
torch, an electric arc, or thermal methods must not be
used in track unless being cropped for use per Track
Standard Section 8.1.9.

Rail must not be struck with a spike maul, steel hammer
or similar tool.

All holes newly drilled in rail must be deburred as per
Recommended Method 3700-0 — Drilling Holes in Rail.

Rail for replacements and relay programs will be in
accordance with Appendix P — Rail Usage Guidelines.

Plug Rail

Rail will be graded to determine the suitability for future
use. Rail removed which is planned for local reuse will
be graded by the Track Supervisors for use in specific
tracks.

The Track Supervisor shall save select rail from rail
relays for suitable plug rails. Rails kept for spot renewals
shall:

a. Have the last UTT date and estimate tonnage
since the test, if known, written on the web of the
rail.

b. Have the vertical and gauge wear values written

on the top of the head of the rail.

C. Be neatly stacked by rail section and metallurgy.
In material storage yards, clearly identify each
rail stand with signs for each. For rail stands
along the right of way, ensure the area allows
accessibility year round but doesn't interfere with
operations.

d. Rail which has not been UTT tested must be
segregated from rail which has been tested or is
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planned to be scrapped. If required, space rail
adequately to allow for UTT testing as per Track
Standard Section 18.4. Rail that has been UTT
tested must be clearly marked.

3. Rail used for replacement or plugs in main track and
controlled sidings will:

a. Have gauge face and vertical head wear
mismatch within  maximum allowable limits
identified in Track Standard section 4.6 and
Appendix G — Rail Wear Limits.

4. When removing rail defects by replacing with a plug rail,

the following conditions must be adhered to on main
tracks containing CWR:

a.

The plug rail must be Rail Flaw tested and
marked per Track Standard Section 18.4.

i. If not, a class 2 speed restriction must
be placed until it has been tested.

ii. All PW rail that is saw cut will have the
exposed ends tested for longitudinal
defects with dye penetrant (DP).

Gauge face and head wear must be within the
limits prescribed in the Transport Canada Rules
Respecting Track Safety and Appendix G — Rail
Wear Limits Table A and Table B whichever is
more restrictive.

Must have gauge face and vertical head wear
mismatch within maximum allowable limits
identified in Track Standard section 4.6 and
Appendix G — Rail Wear Limits.

Must be a grade equal to, or better than, the
parent rail (e.g. if the replacement is in a curve
and the parent rail is head-hardened rail, then
the plug rail must also be head-hardened)

i. The following rail chemistries must not
be reinstalled on any main track or
controlled siding unless authorized by
the CM Senior Manager of Track and
Structures.

A
e
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. British, Workington, Vilru, or
Bethlehem FT.

. Any of the alloy rails listed in
Table 2

. “A” rails (rails with the letter “A”
in the heat number

. “OH" rails (Open-Hearth)

e. Types of rail are:

i. Standard carbon (referred to as 3HB or
310 Brinell Hardness).

ii. Intermediate hardness. (350 Brinell

Hardness)
iii. Head-hardened. (370 Brinell Hardness)
iv. Note: Type of rail does not apply to
insulated glued joints.
f. If the correct type of rail is unavailable, item c of
the above standards shall be modified as
follows:

i. A plug rail of a different type may be
installed on a temporary basis. This
temporary plug rail must not be welded
into track.

. The temporary plug rail must be
removed within 180 days (6 months) of
installation and replaced with a plug rail
meeting the condition criteria of a, b and
c above.

4.4. Handling and Unloading Rail

1. Only approved grapples can be used for loading,
unloading, and distributing rail.

a. Refer to Appendix Y — Grapple Ability by Make
and Model for details on approved grapples.

2. Dragging rail along the track is prohibited unless ALL of
the following conditions are met and permission is
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obtained from the CM Senior Manager of Track and

Structures:

a. A thorough job briefing and field level
assessment is conducted,;

b. Have readily available a list of phone number for
fire-fighting agencies;

C. Any open deck bridges will be wetted down prior
to making the move;

d. At least two employees will remain on site to
monitor the site until they are certain there is no
fire risk*;

e. The employees are equipped with water and fire

extinguisher foam;

f. The employees have a means of radio or cell
phone communication;

The rail is not dragged faster than 3mph; and

h. Steel on steel contact shall be avoided while
dragging.

i. Inspect for damage to spikes, anchors or clips
behind the movement, especially in curves
locations.

j- Rail shall not be dragged through turnouts
without protection of turnout components.

k. Note: it is permissible to place rail on an open
deck bridge for the purposes of installation
provided the above is adhered to.

* In areas where the rail is to be dragged over more than
one bridge and the bridges are in close proximity, the
two employees can be used to patrol the area.

3. Dragging rail greater in length than 80 ft. (24.4 m) shall
be done only with appropriate rail dragging devices.

4. When using rail tongs to drag rail under 80 ft. (24.4 m) in
length, the rail tongs shall be 8 tonne or greater.

5. When dragging rail over crossings or other similar
locations, rollers shall be used.

6. Rail loaded in gondolas with tongs for reuse should be:

B TRACK STANDARDS Page 4-8
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a. Loaded with the rail standing upright and orderly

b. Loaded to the capacity of the equipment or less.
The 70 ton gondola capacity, by rail section, is
as per Table 5

Table 5 - Rail Capacity of 70 Ton Gondolas

10.

11.

4.5.

136RE 132RE 115RE
3,154 lin. ft. 3,250 lin. ft. 3,680 lin. ft.
(961.3 lin. m) (990.6 lin. m) (1,121 lin. m)

Where unloaded rail presents a walking hazard it shall
be covered by a General Bulletin Order (GBO).

Recommended Method 3700-3 - Unloading Rail covers
the procedures to be followed when unloading CWR
from a rail train. Metrolinx and GO Transit requires a
written procedure for unloading CWR from a rail train
prior to commencement of work.

The owner of the equipment and the operator are
responsible for ensuring that all rail unloading equipment
and hardware is in good working condition.

Rail should be unloaded by use of a crane with magnets,
approved rail grapples or tongs, skids or threader and
must not be dropped.

Rail must be centre marked to balance the lift. Tag lines
will be used when lifting rail with tongs.

Laying Rail

Rail of different metallurgies shall not be mixed in any
given stretch of track

The gauge of track after laying must be uniform. Rail
must be laid to the gauge shown in Track Standard
section Table 6.

The Rail Laying Temperature (RLT) shall be written on
the web of the rail, and shall not be removed until
destressing is completed.
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4, Any curve to be designed or constructed greater than 8
degrees must be approved in writing by the CM Senior
Manager of Track and Structures.

a. The Senior Manager will also review that the
proposed curve design can be safely negotiated
by the fleet of rail equipment.

Table 6 — Gauge for High Degree Curves

Gaugein Gauge in

Degree of Curve inches mm
Up to 14°00’ 56-1/2 1435
14°01’ to 16°00* 56-5/8 1438
16°01’ to 18°00"* 56-3/4 1441
18°01’ t0 20°00*" 56-7/8 1445
20°01’ to 22°00" *' 57 1448
22°01’ to 24°00" *'* 57-1/8 1451
24°01’ and over *'* 57-1/4 1454

* Metrolinx regulatory inspection vehicles (IRIS) cannot
traverse curves greater than 14 degrees.

" All curves over 18 degrees also require review by external
stakeholders that have running rights on GO Transit /
Metrolinx territory and must be approved in writing by the
CM Senior Manager of Track and Structures.

' GO Transit bi-level coaches specify a min. horizontal

radius of 250 ft. (76.2 m) equivalent to a 23° curve.

5. Any curve approved to be constructed greater than 8
degrees must:
a. Identify train handling requirements;
b Reduce train operating speed as required;
C. Use forged plates (eg. MSR);
d Be fully spiked and lagged;

e TRACK STANDARDS Page 4-10
RC-0506-02TRK May 2018 Revised: 2018-03-16



GO TRANSIT TRACK STANDARDS

10.

11.

12.

13.

e. Use concrete ties, steel ties. or 9 ft. (2.74 m)
Grade #1 creosote treated hardwood ties that
are 100% end plated. Hardwood and Steel ties
shall be spaced at 18 in. (457 mm) on centre.
Concrete ties shall be spaced at 20 in. (508 mm)
on centre.

In order to maintain correct gauge, at least every fourth
tie must be gauged on tangents and every third in curves
greater than 2°. Where poor tie conditions exist,
additional gauging may be required.

On completion of the rail laying, cribs must be filled and
the track must be surfaced and lined, within forty eight
hours.

Jointed rail shall be laid with staggered joints. See
section 5.2.10

The rail temperature shall be measured periodically
throughout the day with an approved accurate
thermometer and recorded.

Joint bars shall be applied, lubricated, and bolts
tightened before the rail is spiked. See Track Standards
Section 5.2

Where different sections of rail are being joined, one of
the following methods must be used:

a. The appropriately sized compromise rails.

b. Compromise welds only where applicable. See
Approved Track Welding Manual for further
instructions.

C. Compromise joints only where applicable. See

Track Standards Section 5.4

When newly laid rail joins rail previously in track, the old
rail should be built up by welding at the joint, if
necessary, to protect the end of the newly laid rail.

Where rail end mismatch exceeds 1/8” (3 mm) on the
top or the gauge side of a rail joint, it shall be repaired
promptly by grinding, welding or replacement of the rail.
Until such time as these repairs are made, movements
over the mismatch shall not exceed the speed for the
appropriate class of track, as prescribed by Table 7.
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Table 7 - Rail End Mismatch

14.

4.6.

Class of Maximum Maximum
Track Mismatch Mismatch on
On top of Rail |Gauge Side of Rail
1 14” (6 mm) 14” (6 mm)
2 and 3 3/16” (4.5 mm) 3/16” (4.5 mm)
4and5 1/8” (3 mm) 1/8”" (3 mm)

Rail ends with excessive flow will be repaired by slotting.
Crushed or battered rail ends will be repaired by
welding.

Rail Wear

When rail wear reaches the increased monitoring limits
as defined in Appendix G — Rail Wear Limits, the rail
must be monitored and measured quarterly and noted
on inspection documents.

a. Measure at least 3 locations throughout the
curve

b. The locations should be roughly 400 ft. (122 m)
— 600 ft. (183 m) apart (shorter spacing for short
curves)

C. Mark the rail at the measurement points to

ensure repeatability.

Rail on curves at approximately 95% of their rail wear
limits must be inspected via a walking inspection on a
weekly basis.

Rail shall not be transposed in main track. In no case will
the low rail be transposed to the high side.

If rail is continued in service beyond the vertical wear
limits in Table 8, high clearance joint bars must be used
on the gauge side of rail for new construction, repairs
and spot replacements.
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Table 8 — Rail Wear for High Clearance Joint Bar Requirement

Rail Size 1411b. 136Ib. 132Ilb. 115lb. 100lb. 100HF 85 Ib.

17mm 14 mm 10mm 8 mm 7 mm 6 mm 5mm

Rail
W:;r 11/16"  9/16 3/8” 5/16” 114 14 3/16”
(0.6875) (0.5625) (0.375) (0.3125) (0.25)  (0.25) (0.1875)
5. Appendix G — Rail Wear Limits Table A and Table B

identifies the wear limits when rail should be removed
from the track. If rail is worn to or beyond the urgent
limits in this table and must be left in the track, the CM
Senior Manager of Track and Structures or their
designate must be notified. A speed restriction may be
placed and additional inspection frequency specified at
the discretion of the CM Senior Manager of Track and
Structures. Condition of rail (e.g., shells, spalls,
corrugation) must also be taken into consideration.

6. If the worn rail is on a bridge, overpass or tunnel, the
wear limits are only 75% of the wear limits shown in
Appendix G — Rail Wear Limits Table B

7. The underside of the rail head must be physically
inspected when either one of the following conditions
exists:

a. Rail wear is at the increased monitoring limits or
greater of the urgent limit; or

b. Rail head shelling, spalling, or corrugation is
present.

8. Should the CM Senior Manager of Track and Structures

decide to leave the worn rail in the track, the speed
restriction to be applied shall be as near as possible to
the equilibrium speed, not exceeding the maximum
allowable speed for that class of track, until the rail can
be changed out. If rail change-out cannot happen within
30 days (or 60 days on class 2 track), then a further
speed restriction of 10mph must be applied.
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9.

4.7.

Where rail wear has resulted in joint bars being impacted
by wheel flanges, until the rail can be replaced, the joint
must be welded or a high clearance bar or compatible
worn bar must be applied. Train speed must be
restricted to the equilibrium speed.

Continuous Welded Rail

All track forces must properly protect and promptly report
any unusual and/or unsafe conditions observed
developing in CWR to the CM Manager of Track.

All supervisory personnel, including the Track Foreman
and Track Inspectors on whose territory CWR is laid,
must be familiar with the causes, high risk conditions,
work and inspection procedures, and speed restriction
requirements to avoid track buckling.

All  employees responsible for the installation,
maintenance and inspection of CWR must be trained
and qualified in the maintenance of CWR.

The Current PRLT (Preferred Rail Laying Temperature)
is outlined in Table 9.

a. The PRLTR (Preferred Rail Laying Temperature
Range) is outlined in Table 9.

Table 9 - Preferred Rail Laying Temperature and Range

PRLT PRLTR
100 °F 90 - 115 °F
(37.7°C) (32.2 - 46.1 °C)

CWR will be installed and anchored within the PRLTR
without further adjustment. CWR installed outside the
PRLTR must be destressed as soon as possible after

laying.

a. A speed restriction will apply if destressing
cannot be completed before the rail temperature
is TRACK STANDARDS Page 4-14

RC-0506-02TRK May 2018 Revised: 2018-03-16



GO TRANSIT TRACK STANDARDS

10.

11.

increase is greater than 40 °F (22 °C) above the
RLT. See Track Standard Section 4.9.22.

CWR must be destressed using proper procedures.
Heaters and/or expanders must be used to bring the rail
to the correct length. The CWR Thermal Expansion
Chart is contained in Appendix L — Continuous Welded
Rail Thermal Expansion Chart.

Newly installed track-work in CWR territory MUST be
destressed within the timelines prescribed in Track
Standards Section 4.9.24.

CWR will not end on open deck bridges or closer than
200 ft. (61 m) from the back-wall of the bridge.

A list of the rail temperatures marked on each string, the
string numbers, alloy (if any) mileage and date of laying
or adjusting shall be compiled and kept up to date by the
Track Supervisor with copies to the GO Transit CM
Manager of Track. The actual rail laying temperature will
be marked at the end of each string of CWR installed.

Use six-hole joint bars with four bolts installed on
standard joints that are planned to be eliminated through
field welding. To facilitate welding, the hole nearest the
end of the two abutting rails must not be drilled. A joint
gap not exceeding 3/8 in. (9.5 mm) is to be left. All
temporary joints must be welded prior to the onset of
winter as defined by the CM Senior Manager of Track
and Structures. Any temporary joints that are unable to
be welded prior to winter shall be fully drilled, bolted and
every tie will be fully box anchored for 200 ft. (61 m) in
both directions and spiked to pattern D for 19 ft. 6 in.
(5.9 m) on both sides of joint.

On completion of the day's work, all rail laid, or ties
inserted, must be spiked with a minimum of two rail
holding spikes per plate in a cross pattern (on curves
greater than 2 degrees, three rail holding spikes are
required at a minimum), bolted and anchored per
standard. The gang must then return to spike the ties to
the applicable spiking pattern in Appendix R — Spiking
Patterns.
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12.

13.

4.8.

The CM Manager of Track or his designate will make a
decision on whether or not to adze ties and will record
this information in the resulting contract.

CWR strings may be left between the rails until the next
shift (overnight) provided that:

a. The CWR string height does not exceed 1 in.
(25 mm) above the top of the running rail

b. Deflectors are placed at each end of rail

C. The CWR rail ends are bypassed and secured

at the ends with spikes.

Maintenance of Thermal Stress in Ralil

Detailed guidelines on destressing CWR are contained
in Recommended Method 3205-0: Destressing CWR,
Recommended Method 3205-2A: Destressing at
Turnouts, and Recommended Method 3205-2B:
Destressing at Roadway Crossings. Guidelines on
handling rail failures in CWR are contained in Track
Standard Section 4.10.

Precautions must be taken to monitor the length of ralil
installed during rail changes and repairs. Whenever
practicable, rail will not be added to CWR track.

See Track Standards section 4.10.9.c. for information on
reference marks.

When a rail is to be changed, reference marks will be
made on the web of the rail prior to cutting the CWR.
They will be on each side of the location where the cut is
to be made and where the mark will not be covered by
joint bars or removed by changing the rail.

a. All previously made reference marks shall be
painted over.

The reference marks and the measured distance
between them will be written with paint stick or other
permanent marker.

When addressing a failure in CWR:

a. If the rail ends have pulled apart, the distance of
separation of the two rail ends will be noted. The
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distance recorded on the rail shall then be the
measured distance between the reference
marks minus the separation of the rail ends.

If the rail ends bypass each other, the distance
recorded on the rail shall be the measured
distance between the reference marks plus the
amount the rail ends bypass.

After the rail has been changed, measure the
distance between the reference marks. If the
distance changes over the original measured
distance, the amount of rail added or removed
will be marked on the rail and the information will
be forwarded to the Track Supervisor, who shall
inform the CM Manager of Track.

7. The Track Supervisor will be responsible for the
locations and amounts of rail that is added or removed.

8. Continuous welded rail must be maintained so that it is
in a state of zero thermal stress in between the PRLTR.

a.

Continuous welded rail may drift into tension or
compression, so that it is stress free at some
temperature outside the preferred rail laying
temperature range, as a result of such activities
as track surfacing, tie renewals, ballast cleaning,
track lining, and curve rail renewal. Even if the
track is not worked on, the rail can shift and go
out of destress as a result of rail breaks,
emergency brake applications, worn or defective
anchors, poor quality or insufficient ballast,
Permanent Slow Order locations, or soft
subgrade. On vertical curves and gradients, rail
is generally seen to move slowly downhill,
resulting in an excessively low stress-free
temperature at the bottom and an excessively
high stress-free temperature at the top.

9. Any locations where rail is added below the PRLTR, the
rail shall be destressed prior to a rail temperature
increase greater than 40 °F or 22 °C above the RLT.

a.

When ambient temperatures exceed this range,
and 1 inch (25 mm) or more rail within 1,000 feet
(304.8 m) has been added, and adjustments

RC-0506-02TRK
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10.

11.

12.

13.

4.9.

have not been made, then a speed restriction
shall apply as per Track Standard Section
4.9.22.

Except in the case of emergencies, no surfacing and
lining, rail replacement or tie renewal will be performed if
the rail temperature is above the PRLTR unless
approved by the CM Senior Manager of Track and
Structures or designate.

Track Maintenance activities that disturbs track and
could potentially cause a track buckle must be protected
by the appropriate speed restriction. The tables in
Appendix J — Speed Restrictions for Track Work contain
the speed restriction and the appropriate timeframe for
removing them on CWR track.

Refer to Track Standard section14.16 and 14.17 for hot
weather related inspections and speed restrictions.

See Track Standards section 4.14.10 for information on
direct fixed track.

Destressing Rail

Rail must be laid and anchored within the PRLTR. If this
cannot be achieved, the rail must be destressed.

When destressing, the adjusting temperature is to be
marked on the rail and all previous temperature
markings shall be painted over.

When it is evident that the stress free temperature of a
section of rail has decreased to a level that a track
buckle may occur, the stress-free temperature should be
adjusted back to the Preferred Rail Laying Temperature.
The method of destressing involves removing rail
anchors, cutting the rail and removing rail to achieve the
correct rail laying temperature.

Prior to cutting the rail the following MUST be
completed:

a. Rail anchors may have to be tightened for at
least 200 feet (61 m) on each side of where the
rail is to be cut.
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10.

b. All ties must be fully box anchored at least 200
feet (61 m) beyond the rail being destressed
prior to making the cut.

C. In concrete tie territory chording clips and risers
must be distributed, tie pads and insulators if
required.

d. Reference marks must be made with a paint

stick on the field side web of the rail at a
minimum of 5 ft. (1,524 mm) away from both
sides of the joint or planned rail cut.

e. Starting at the reference marks, match marks
MUST be made with a paint stick on the gauge
side base of the rail extending onto the tie plates
or concrete ties on unanchored ties intervals
throughout the length to be destressed about
every 100 ft. (30 m).

The rail shall be cut and may need to be trimmed or
placed in a position that will permit the rail ends to
bypass each other.

The rail anchors/rail clips shall be removed for the length
of rail being destressed to allow for the free movement of
rail.

The rail must be raised from the tie plates or tie pads on
all tie types and placed on risers or elevating rollers.

a. For rail replacements, the use of power vibrators
shall be permitted when used in conjunction with
heaters.

Unless authorized by the CM Senior Manager of Track
and Structures, on all tie types, risers must be placed
every 12 to 15 ties to ensure base of rail is free.

In concrete and steel tie areas all rail clips and insulators
must be removed and chording clips must be installed
approximately every 20 ties on curves up to 4 degrees
and every 15 ties on curves 4 degrees and over.

Following the completion of items 4 through 10, the ralil
now in the raised position on risers, or fully power
vibrated, is stress free at the current rail temperature as
it is totally unrestricted.
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11.

12.

13.

14.

15.

LENGTH
)

a. When the rail is stress free (rail has been
allowed to freely move), the Rail Laying
Temperature at this location must be clearly
marked on the web of the rail along with the date
and the gang ID.

Knowing the length of rail being destressed, the PRLT
and the present rail temperature, the calculations can
now be made as to the adjustment requirement.

Prior to making the adjustment, check the anchors on
the 200 feet of rail that was fully box anchored beyond
the rail that was being destressed for movement.

a. If this rail is the last 200 feet of CWR before
jointed rail, it must also be destressed.

Make the adjustment and check the match marks to
ensure that proper movement has been achieved.

Remove risers. Tap down the raised spikes and apply
rail anchors/rail clips. In concrete and steel tie areas,
apply insulators and clips. The chording clips are not
removed until they are encountered when the clip
installation reaches their location.

Paint adjacent to the rail laying temperatures that had
previously been painted on web of rail, the "destressed"
temperature (rail anchoring temperature), which should
be within the PRLTR.

RAIL GROWTH - ACTUAL
r RAIL ANCHORING TEMPERATURE
/

DATE OF RAIL HEATING \ \ TEMPERATURE OF RAIL BEFORE HEATING

\

ya

/

TIE PLATES PAINTED WHITE\/

v * +—+ \
200’ 3/23/2016 45° 1" A05* #

== =

Figure 5. Rail markings for destressing

16.

Destressing reports must be created and forwarded to
the CM Manager of Track and to the Track Supervisor
on the prescribed GO Transit Destressing Form.
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17.

18.

19.

20.

21.

22.

23.

The total length of tangent rail that may be destressed at
any one time shall be 3,000 ft. (914 m). Under this
scenario, the cut is made at 1,500 ft. (457 m) and the
two ends pulled together.

a. During the winter months as defined by the CM
Sr. Manager of Track and Structures, the
maximum length of tangent rail that may be
destressed at any one time shall be 1,600 ft.
(487m). Under this scenario, the cut is made at
800 ft. (244 m) and the two ends pulled together.

b. For destressing curve rail, the maximum length
of rail that may be destressed at any one time
shall be determined by the CM Sr. Manager of
Track and Structures.

For destressing of road crossings, refer to Track
Standards section 14.5.

For destressing of turnouts and other special track work,
refer to Track Standards section 13.3.

Destressing should be scheduled and completed when
the rail temperature is at or below the preferred rail
laying temperature.

When the rail temperature is above the PRLT and there
are signs of a potential track buckle, the rail must be cut.
Record temperature of rail, limits of rail movement,
amount of rail cut out, and width of joint gap when bolts
and bars applied. Report this information to the CM
Manager of Track and the Track Supervisor for further
instructions.

If rail cannot be destressed prior to a rail temperature
increase greater than 40 °F or 22 °C above the RLT,
then a speed restriction must be applied until such time
as the rail is destressed. The speed restriction shall be
30 MPH. See Appendix J — Speed Restrictions for Track
Work.

In order to accurately maintain a record of the Neutral
Rail Temperature at any given time, the Rail Laying
Forms MUST be submitted to CM Manager of Track
within 24 hours of rail installation.

a. The RLT shall be written on the web as per
Track Standard section 4.5.3 and 4.9.10.a.
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24. Newly installed track-work in CWR territory MUST be
destressed within 48 hours from the date the track is
placed in revenue service, unless otherwise approved in
writing by the CM Senior Manager of Track and
Structures. Speed restrictions shall apply as per Track
Standard Section 4.9.22.

25. The CM Senior Manager of Track and Structures may
apply a speed restriction if required in locations where
destressing information is unavailable, deficiencies may
exist, or in areas of known conditions.

a. Should a speed restriction be placed through
this item on an existing contract where the track
is disturbed, cut, installed, or in any way affected
the qualified track contractor responsible for that
Contract will correct this deficiency within 48
hours.
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Recommended Method 3205-0: Destressing CWR

1. Destressing may be done by means such as:
heaters

o p

hydraulic rail pullers

2. Before destressing any location, the following
information must be known:

the PRLT
b. the length of CWR to be destressed
C. the present rail temperature

3. In most instances the following. tools, equipment, and
material will be required to carry out a destressing
program:

At least two rail thermometers or pyrometers
chording clips

paint stick

120 ton hydraulic rail puller or rail heater

rail saw

-~ ® 20 T

rail drill

non-conducting fibreglass or collapsible wood
measuring tape at least 50 feet in length, or rolling
measuring wheel

«

h. Thermite welding equipment, with proper Kits for rail
weights

i. additional bolts, spikes, anchors, tie plugs, Pandrol
clips, pads, insulators

a vibrator or a dead-blow hammer

—

K. risers (spike, long bolt, pipe, special design tool)
l. claw bars
spike mauls

sledge hammers

© =5 3

track jack
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track wrenches and torque wrench
anchor applicator wrench if required
r. rail slotter if welders not available

S. one or two pieces of rail of the same weight, section,
metallurgy, and degree of wear as the rail in track,
15 feet (4.5 m) long or longer (19 ft-6 in. or 5.95 m

on curves)
t. rail tongs
u. rail positioner / rail seater
V. clip applicator
4. Two examples are provided below:
Example 1: ) .
Rail anchored hot; rail ends pull apart
Length of CWR being destressed 3000ft
PRLT 100°F
Current rail temperature Degrees 65°F (100-65°F)
temperature below PRLT 35°F
Gap required as calculated 8.41in. (80007357.00008)
Gap required per tables 84 in Multiply the gap
. for 1000 ft. by 3

NOTE: If the rail separates away from each other upon cutting more than 8.4 in.
the rail was at a stress free state at a temperature higher than the
PRLT.

Adjustment required: 8Yain

Actual Gap measured in the

9in.
field:
Difference: (8¥4"-9") ¥ in. less rail than required
One standard weld will add 1 in. steel material
Length of rail to be added (3"-1")  Vain.

When the % inch of rail is removed and the 1" of weld material added, the rail
would be stress free when the rail temperature is at 100°F.
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The Approved Track Welder Manual should be consulted for the proper
procedures.

E le 2:
=Xample £ Rail anchored cold; rail ends
bypass

Length of CWR being destressed 3,000 ft.

PRLT 100°F
Present rail temperature Degrees 65°F (100-65°F)
temperature below PRLT 35°F

Rail ends bypass 3 in.

Gap required by calculation 8.4.in. (3000%35*.00008)
f 1/ i Multiply the gap for
Gap required by tables 8Y4in. 1000 ft. by 3

NOTE: If the rails bypass each other when the rail is cut or the gap is less than
8.4 in. the rail was in a stress free state at a temperature lower than 65°F
as identified in this example.

Adjustment required: 8% inches

Actual Bypass: 3inches

Difference: (8¥"+3") 11%. inches more rail than required
One standard weld will add 1 inch steel material

Length of rail to be cut off (11%"+1") 12% inches

12% inches of rail will be cut off leaving a 9% inch gap. The rail is then to be
pulled back 8% inches and welded. (Note 1” gap is left for the weld)

This rail would now be stress free when the rail temperature is 100°F. (PRLT)
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4.10. Failures in CWR

1.

Service failures of CWR include broken rails, pull-aparts,
buckles or other rail damage. Any service failure and the
associated remedial action must be reported promptly to
the CM Manager of Track or designate.

In electrified territory, prior to approaching a broken rail
or any rail discontinuity as well as prior to conducting
any repairs, install jumpers or cross-bonds around
failures.

Joints in CWR will be treated as follows:

a. Temporary joints in CWR that cannot be
immediately welded will be drilled and joint bars
applied to allow for future thermite welding,
leaving a joint gap not exceeding 3/8 in. (9.5
mm). Only the outer four holes are to be drilled
and used. All temporary joints should be welded
prior to the onset of winter as defined by the CM
Sr. Manager of Track and Structures. Any
temporary joints that are unable to be welded
prior to winter shall be fully drilled, bolted and
every tie will be full box anchored.

b. Permanent joints in CWR which are not
intended to be welded will be fully drilled and
bolted, joint bars applied, and the rail fully box
anchored 200 feet (61 m) each side of the joint
on every tie, and spiked to pattern D for 19 ft. 6
in. (5.9 m) on both sides of joint.

Where CWR has pulled-apart, broken, or is cut for
removal of defect or track panel installation, a record of
pre-cut / break neutral temperature will be made when it
can be determined. This must be submitted to the CM
Manager of Track within 24 hours. The information
required is:

a. Subdivision, track number, mileage, GPS
coordinates, tangent or curved track, rail side of
break (which rail), and remedial action
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b. Rail and ambient Temperature at the time of
break, pull-apart, or cut
Gap size, Offset

d. Defect type (if identifiable)

e. Rail weight, manufacturer, rolling year, vertical
and horizontal wear measurements.

f. If a weld, the date of the weld, weld number, and
welder identification, as well as the rail wear
measurements on both sides of the weld.

g Anchor or clip pattern and type.

h. Fastener pattern and type

i. Proximity to fixed locations and/or previous cuts

j- Tie type

K. Ballast condition

5. For rail breaks, a clear photo of the broken rail ends,

both side views and bottom, will be taken and submitted
to the CM Manager of Track, including 6 in. (152 mm) of
the physical broken rail ends.

a.

Rail ends will be sprayed with penetrating
lubricant or equivalent to prevent oxidation.

For longitudinal failures, longer pieces may be
required

Have the subdivision, milepost, rail side, date
and direction written in paint marker on all
pieces. See Figure 6.

Where rail breaks into multiple pieces, attempt
to reassemble the rail, then place match
markings from the pieces to the surrounding rail.
Include all pieces with the shipment.

YALE SUH/ MP 123.45 YALE SUB/ MP 123.45
/6/16 LEFT 3/6 /16— +

Figure 6.

Marking a Broken Rail
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6.

Broken rail ends will be retained for 2 weeks in case it is
determined to send them off-site for further examination.

Four types of failures can be detected in CWR:

a. Visually detected failures

b. Ultrasonically detected failures

C. Signal detected failures

d. Magnetic particle detected failures.

Immediate repairs are required for the following:

a. Certain rail defects, weld defects, and breaks as
per Appendix | — Remedial Action for Ralil
Defects

b. Pull-aparts

Track buckles

It is essential that any type of failure receives
prompt attention and action to maintain safe
movement of traffic.

Prior to cutting rail, reference marks MUST be made on
the web of the rail. The marks should be on either side of
the proposed cut and should be of sufficient distance
apart so as not to be obscured by joint bars. The
distance between the marks shall be measured and
noted on the rail prior to the cut being made. This will
create a reference to confirm whether any rail was
added or removed during the repair. The use of
reference marks includes:

a. Install jumpers or cross-bonds around any
discontinuity, pull-apart, rail flaw defect, etc.

b. Marking the location where rail is to be cut.
Centre this mark in a crib

C. Place reference marks no less than 5 ft. (1524
mm) outside the intended saw cut locations on
the field side web of the rail.

d. Write the following information on the parent rail
immediately beyond the reference marks. Do
NOT write within the 5 ft. (1,524 mm) on either
side of the cut location. This area is reserved for
the welder’s information. See Figure 7.
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i. The actual distance between the
reference marks minus any gap. If the
rail grows and must be trimmed, then
measure the growth and add to the
reference mark distance.

ii. Gap distance

iii. Rail temperature at the time of the rail
cut, pull-apart, or rail break

iv. Length of the rail added or removed
V. Foreman’s initials
Vi. Date
10. Dye penetrant testing shall be performed on rail ends:
a. in the event of an in-service rall failure;
b. when a defect is visually detected; or
C. when one of the following defects was not

immediately removed from track after detection
by an ultrasonic test car:

i. Vertical Split Head
ii. Horizontal Split Head
iii. Head Web Separation

iv. Split Web
2 Piped Rail
d. Mark the rail “DP” when rail is tested with dye
penetrant.
L 207 ]
5 I-—ari MiN, —] SAW CUTS fo——3FT.MN _..|
L ry
=77 R
-~
AMOUNT OF RAIL
BETWEEN MATCH MARKS. DYE PENETRANT
TEMP. AT TIME OF BREAK | CUT
i [ [ RA AooeD |- 3 min - 3 min =] o 3" min o 3° min =] ;
}/‘ 50"2‘2'!'!\“-0‘&3!'24‘-15 Dp-i DP  UTT/2245/CN 101 DP t—rrﬂl@'— r QP#
;opgmf / 15'- 0" PLUG RAIL
DATE OF REPAIR
Figure 7. Rail Markings for Repairs
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11.

12.

4.11.

10.

Note that it is possible for vertical split heads to carry
through plant and field welds.

See Track Standard Section 4.15 for further details on
defective rails.

Repairing Pull-Aparts

In electrified territory, install jumpers or cross-bonds
around failures prior to approaching and/or repairing
broken rail or any rail discontinuity.

When a pull-apart occurs corrective action must be
taken by either applying heat or expanders to bring the
rail ends together or by installing a temporary closure
rail.

Do NOT use rail heating rope for heating rail on open
deck bridges.

Make the repair with the use of a rail puller, or heat the
rail to close the gap.

Install new bolts to proper torque. See Track Standard
Section 5.2.

If possible, adjust the anchors for at least two hundred
feet. See Track Standards section 4.10.3 for further
instructions on joints in CWR for failures.

When the rail temperature is at or near the preferred rail-
laying temperature, the location must be checked to see
if destressing is required. This will be determined as per
Recommended Method 3205-0: Destressing CWR.

Ensure proper joint maintenance is performed and
anchor condition and pattern conforms to this Track
Standard.

If the pull-apart is greater than 3 in. (76mm), a temporary
repair should be made by cutting out sufficient rail to
allow a length of rail as specified in Track Standard
section 4.2.5 , to be installed.

Arrangements should be made to have the closure rail
welded in before the rail ends batter. Depending on
traffic levels, excessive batter may occur in as little as
two weeks.
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11.

12.

13.

4.12.

A minimum of one inch (25 mm) must be removed from
the closure rail for each thermite weld at the time of
welding.

a. Rail shall be destressed as per Track Standards
section 4.9.

Always record the amount of steel if added. This
information is necessary for making a permanent repair,
which should be completed as soon as possible, but not
longer than specified by the requirements in Track
Standards section 4.9.

The cause of the pull-apart must be determined, and
forwarded to the CM Manager of Track. Possible causes
include:

a. Insufficient crib and shoulder ballast

b. Insufficient, improperly adjusted or defective rail
anchors

C. Rail anchored above the preferred rail laying
temperature range and not destressed

d. Unstable road bed

e. Maintenance work performed with the rail
temperature above the PRLTR

f. Excessive tension due to extreme cold or a
sudden drop in temperature

g. Shearing the joint bolts (i.e. by dragging
equipment)

h. Ballast surfacing work being performed when

the rail temperature is high causing such things
as curves to be lined outward

i. Emergency application of train brakes

Repairing a Track Buckle

Whenever ambient temperature exceeds 30°C (86°F) or
during periods of significant seasonal increase in
temperature (i.e. Spring), hot weather track patrols are
required. Refer to Track Standard Section Hot Weather
Inspections 15.19.
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2.

4.13.

When a track buckle occurs one of the following
corrective actions must be taken:

a. Make cuts in the CWR near the buckle, remove
rail anchors 225 ft. (69 m) on either side of the
buckle allowing rail to run, line the track and
make a closure.

b. Place the track in the best possible alignment
where it will remain without further movement
and where it will provide proper clearance.

While under temporary repair, trains are to be operated
at a speed specified by the foreman in charge but not
exceeding 10 mph.

Permanent repairs may include applying new anchors,
adding ballast to shoulders and cribs, replacing defective
ties, tamp, line, surface track, and stabilize, cut out rail,
destress, and weld.

After the track is fully repaired, it will be treated as
disturbed track and protected by the appropriate speed
restriction indicated in the tables in Appendix J — Speed
Restrictions for Track Work, depending upon the rail
temperature.

In the event that a track buckle was repaired by lining
without cutting the rail, and the track was lined
exceeding one inch for one third of the length of the
curve or more, a temporary speed restriction must be
placed as per Appendix J — Speed Restrictions for Track
Work Table 56. The track must be destressed when the
permanent repairs are made.

Promptly notify the Track Supervisor and CM Manager
of Track of the temperature of the rail at the time of the
buckle.

Track Buckling Causes and Prevention

Track Buckling is a constant threat during times of high
or rapidly rising temperatures. It is a particular concern
on CWR territory in the spring and summer months,
generally between the hours of 11:00 and 20:00.
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2.

Sufficient patrols will be arranged in order to cover the

track during these times.

Immediate remedial action will be taken by either placing

a speed restriction or adjusting the rail when any of the
following are apparent:

a.

Rail running either through rail anchors or with
the anchors;

Rail lifting up under the spike heads (rail base
lifted out of seat);

Rail pushing against both shoulders of the tie
plates;

Canting rail on curves;
Short flat misalignments in curves;

Gaps or voids at the ends of the ties indicating
lateral movement of the track;

Track having a wavy or non-uniform alignment;
Tie movement;

Churning of ballast caused by tie movement or
bunching ties resulting in gauge and line kinks. ;
or

Longitudinal movement of switch point in relation
to the stock rail.

When surfacing near high risk locations Track Standard

Section 12.2 must be followed.

-~ 0 o0 o ®

@

High risk locations include but are not limited to:

Curves;

Bridge approaches;

Grade crossings;

Crossings with other railways (diamonds);
Bottom of a heavy grade, or bottom of a sag;
Sink holes;

Rock cuts where rail temperatures may be
extremely high;

Areas having a history of lateral instability;

A
e
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i. Recently disturbed track (e.g. tie replacements,
surfacing, etc.);

j- Locations where track work was undertaken in
cold weather and rail has not been destressed,
rail anchors not applied, or ballast not restored,;

k. Locations where rail was recently welded,;
l. Previous track buckle not permanently repaired;

m. Track where pull-aparts or broken rails have
occurred during cold weather and it was
necessary to add rail to close the gap; and/or

n. Fixed locations such as turnouts, crossings, and
bridges, transition from wood to concrete ties. In
particular, pay special attention to locations
where rail has been observed to be moving
through a rail anchor towards a fixed location.

Before surfacing and lining a curve on main tracks, the
curve must be staked if the degree of curvatures is
greater than 3° and the rail temperature is greater than
50°F or 28°C below the Preferred Rail Laying
Temperature, or large temperature variations are
expected within the next 24 hours.

To stake a curve prior to surfacing and lining, place at
least 3 reference stakes uniformly spaced around the
curve with the middle stake located near the middle of
the curve. Additional stakes may be used due to the
overall length of the curve.

Inspect for curve movement periodically after the work,
especially during periods of large temperature
fluctuations. If the curve is found to have shifted inward
more than 1 in. (25 mm), it must be lined out or
destressed prior to ambient temperature reaching 70°F
(21°C). If the curve is not lined out or destressed, then a
speed restriction must be placed per Track Standard
Section 4.9.22. The effective rail length added to a curve
as a result of chording inwards is calculated in Appendix
B.
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4.14. Remedial Action for Broken Rail or

Defect

The track or signal maintainer that arrives to the location
of a broken rail first, must inspect the track for 300 ft. (91
m) in both directions from the break. Each maintainer
should be looking for pieces of equipment and for
damage to the rail or track structure (e.g. wheel marks).

The location of the rail break and findings from the
above inspection must be communicated to the CM
Manager of Track and Track Evaluation Officer. A report
must be submitted to the CM Senior Manager of Track
and Structures.

Each defective rail must be marked with a highly visible
yellow paint marking on both sides of the web and base
when possible.

When removing rail defects from track, careful
examination of the adjacent rail ends of the parent rail
must be performed to ensure that the defect has been
completely removed.

Minimum two 6 inch (152 mm) sections, each including
the broken portion shall be submitted to the CM
Manager of Track within 48 hours of the incident for
metallurgical testing. The ends of the rails with the
broken portion must be wiped with penetrating lubricant
to prevent corrosion.

The remedial action to be taken is dependent on the rail
temperature at the time of the repair.

When the rail temperature is at or near the PRLT:

a. If adjustment to rail is required and thermite
welds can be made at the time of repair, cut out
the rail including the defect (centred) within at
least the minimum length specified in Track
Standards section 4.2.5. Install a permanent
closure rail two inches shorter than the rail cut
out to account for the two welds required. All
permanent closure rails are required to be the
same metallurgy and approximate wear as the
rail removed.
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b.

If welds cannot be made at the time of repair,
install a closure rail with temporary joints,
leaving no gap. Arrangements should be made
to have the closure rail welded in before the rail
ends batter. Depending on traffic levels,
excessive batter may occur in as little as two
weeks. One inch of rail, for each thermite weld,
must be removed from the closure rail at the
time of welding. When a temporary closure rail
is to be welded, the reference marks and original
measurements noted on the rail should be
consulted to ensure the appropriate rail length is
being maintained.

Always record the amount of steel added.
This information is necessary for making the
permanent repair, which should be completed as
soon as possible.

8. When the rail temperature is below the PRLT:

a.

If welding is possible at the time of the repair cut
out the rail including the defect (centred) within
at least the minimum length specified in Track
Standards section 4.2.5. Install a permanent
closure rail two inches shorter than the rail cut
out to account for the two welds required. Bring
together rail ends using hydraulic rail pullers or
by heating so as to leave a 1" gap for each weld.
All permanent closures are required to be the
same metallurgy and approximate wear as the
rail removed.

If welds cannot be made at the time of repair,
install a closure rail with temporary joints.

The closure rail is to be the same length as the
rail cut out to allow for future welding.

The rail ends must be brought together with a
hydraulic rail puller or by heating so as to leave
no joint gap.

Arrangements should be made to have the
closure rail welded in before the rail ends batter.
Depending on traffic levels, excessive batter
may occur in as little as two weeks.
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f.

One inch of rail, for each thermite weld, must be
removed from the closure rail at the time of
welding.

When a temporary closure rail is to be welded,
the reference marks and original measurements
noted on the rail should be consulted to ensure
the appropriate rail length is being maintained.

If it is expected that the joint will be under
significant tension (such as prolonged winter
exposure or an expected drop in temperature) or
if the joint is in a location with a history of pull-
aparts, the joint should be installed with all six
bolts and every tie will be fully box anchored for
200 ft. (61 m) in either direction.

If the rail ends separate more than three inches,
a temporary repair should be made by installing
a closure rail of a length equal to the opening
leaving a gap at each joint no greater than 3/8
in. (9.5 mm).

Always record the amount of steel if added.
This information is necessary for making the
permanent repair, which should be completed as
soon as possible

9. When the rail temperature is above the PRLTR

a.

Box anchor every tie in both directions for 200
feet (61 m) start at a point 8 feet (2.4 m) on
either side of the defect and.

Refer to Track Standards section 8.1.9 for
details on torch cutting rail.

Temporary repair will be made by cutting out the
defect and any torched rail, and installing a plug
rail.

Drill the four outer holes and install joint bars
and bolts leaving no joint gap.

Record the amount of steel removed. This
information is necessary for making the
permanent repair.
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10.

4.15.

Extra care must be taken on Direct Fixation Track on
structures when a broken rail is found. Destressing
MUST occur immediately.

Defective Rails

When a rail in track contains a defect the following
procedure should be followed:

a. Identify the rail surface condition. Detailed
descriptions of rail surface irregularities can be
found in Appendix H — Rail Defect Descriptions

b. Check surface of rail and the underside of the
rail head with straightedge for indication of
surface collapse or crushed head. The remedial
action for these defects can be found in Track
Standard Section 4.16 and Appendix | -
Remedial Action for Rail Defects.

If spalling is present, measure depth of spall.

Visually check underside of rail head for
indication of crack-out in the upper fillet area.

e. Apply remedial action from Appendix | -
Remedial Action for Rail Defects and notify the
CM Manager of Track of the defect condition.
This remedial action does not apply to incidents
of spalls on switch points, frog points, or in rail
joint areas. Spalls at these locations are to be
welded in accordance with existing approved
procedures.

Note that whenever the ballast section is frozen, or when
the track structure is otherwise stiff, such as on bridge
structures or where concrete ties are installed, the
development of rail surface irregularities will escalate
rapidly.

When a rail in track contains any of the defects listed in
Appendix H — Rail Defect Descriptions, operation over
the defective rail is not permitted until:

a. The rail is replaced; or
b. The remedial action prescribed in the applicable
table is initiated.
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4.

4.10.

On Class 1, 2, and class 3 track with less than 20 MGT
annually, where no passenger trains operate, all defects
must be removed as soon as conditions permit but in no
case longer than the next ultrasonic test car run

Defective rails and rail breaks must be reported to the
Track Evaluation Officer and the CM Manager of Track.

When a defect is found on a Class 1, 2, or Class 3 track
carrying less than 20 MGT annually, refer to and apply
the appropriate remedial action codes A through | of

Table 52 in Appendix I — Remedial Action for Rail
Defects.
a. Any Class 3 track carrying passenger trains or

hazardous materials, regardless of annual
tonnage, refer to and apply the appropriate
remedial action codes 1 to 13 of Table 53 in
Appendix | — Remedial Action for Rail Defects.

Refer to and apply the appropriate remedial action codes
1 to 13 of Table 53 in Appendix | — Remedial Action for
Rail Defects, when a defect is found in:

a. Class 3 track carrying more than 20 MGT
annually, hazardous materials, or passenger
service; or,

b. Class 4 and 5 track.

Damaged rail and ordinary breaks will be handled
according to appropriate remedial action table.

Crushed Heads or Localized Surface
Collapse and Rail End Batter

The criteria in Table 50 of Appendix | — Remedial Action
for Rail Defects shall be used in restricting the operating
speed over crushed heads, surface collapse and rail end
batter until such time as they can be corrected.

During the winter months (as determined by the
Manager of Track and/or designate), Table 51 of
Appendix | — Remedial Action for Rail Defects applies to
in-track rail joints in Class 3 track and greater with an
annual MGT of 10 or greater.
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3. When rail end joint batter is over 1/8 in (3 mm) cross-
level measurements must be taken to ensure a profile or
warp situation is not evident. If a profile or warp condition
is found to be close to urgent conditions, the condition
must be protected as per the track standards.

4, Depth of crushed heads, localized surface collapse and
rail end batter shall be determined using a straight edge
and a 3/8 in. (10 mm) wide taper gauge as per the
following diagrams:

Crushed Head

[ L 1]

/;|......‘ <

Rail End Batter

Figure 8. Examples of how to measure depth of crushed
heads, surface collapse, and batter

4.17. Authorizing Movements over Rail
Breaks and In-Service Rail Failures

1. This section expands upon practices outlined in Track
Standard Section 4.10 through 4.16 and has been
developed to provide specific criteria for a qualified
employee to authorize a train or engine to proceed
safely over rail breaks.
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a.

b.

For the purpose of this section, a rail break shall
be considered a complete break of the rail.

Thermite weld run-throughs produce conditions
similar to rail breaks. As such, the practice
contained herein for movements over rail breaks
may be equally applied provided approved weld
repair bars are applied.

A qualified employee for authorizing movements
over rail breaks must be trained in movements
over rail breaks as defined by Transport
Canada.

2. In electrified territory, prior to approaching a broken rail
or any rail discontinuity as well as prior to conducting
any repairs, install jumpers or cross-bonds around

failures.

3. A train or engine must not be permitted to operate over a
rail break when any of the following conditions exist:

a. The rail break is in a tunnel or on an open deck
bridge;

b. For supervised moves, the rail break is within
100 feet (30.5 m) of an unanchored open deck
bridge;

C. For unsupervised moves, the rail break is within
500 feet (152.4 m) of an unanchored open deck
bridge;

d. The ties on either side of the break are
defective, crushed, or split in the tie plate area;

e. Cracks are observed radiating from the broken
rail ends;

f. The rail break occurs in an area of unstable
grade;

g. The offset (overhang) is greater than 2 inches
(51 mm);

h. The gap is greater than 3% inches (89 mm);

In the case of a joint area, the break extends
beyond the limits of the joint bar; or

A
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J- The break occurs in an area in which the CM
Senior Manager of Track and Structures has
specified that movements over rail breaks are
not permitted.

4. Where none of the above conditions exist and joint bars
are installed with at least one bolt through the centre of
the break trains or engines are allowed to operate over
the break at a speed not exceeding 10 miles per hour.

5. When none of the conditions outlined in item 2 exist, the
break is not on a ballast deck bridge and the gap size is
too small to allow for the installation of joint bars with
one bolt through the centre of the break (less 1 1/8” or
29 mm) trains may be permitted to operate over the
broken rail at a speed not exceeding 5 mph.

6. If the break is at a weld location and bolt holes exist,
joint bars, or weld repair bars should be installed
whenever possible, with at least one bolt in each rail
end.

7. The condition of rail breaks, joint bars, weld repair bars
and supporting track ties must be observed as
movements operate over the break.

8. The requirement in Item 7 may be waived if the rail
break is a significant distance from a location where the
employees’ vehicle can be cleared. For example, where
there is no other track, grade crossing or road nearby, or
where access by foot is impeded by adverse weather
conditions provided the  following regulatory
requirements are met:

a. The rail break is either:
i. An ordinary break;

ii. A complete break in which there is a
sign  of a transverse fissure or
compound fissure; or

iii. A complete break at a defective weld

b. The condition of the rail break, joint bars and
supporting track ties must be inspected prior to
each movement over the break
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10.

4.18.

C. Not more than 24 hours has elapsed since the
initial inspection of the defect, and

d. All unsupervised movements are recorded when
reporting the break to the Manager of Track.

Speed restrictions must be applied in accordance with
the applicable operating rules:

a. The Rail Traffic Controller, RTC, must be
notified, as to how the restriction is to be
applied. One of the following methods must be
used:

i. Flags placed in accordance with
CROR Rule 843;

ii. By the use of an approved rail break
sign; or

iii. When flags or an approved rail break
sign are not available, restrictions must
be applied between two identifiable
locations.

If the condition of the rail break, joint bars, and
supporting track ties, can be visually observed as the
train or engine operates over the break, use the flow
chart in Figure 38 in Appendix K — Authorizing
Movements over Rail Breaks to determine the
appropriate action.

Defects at CAD Welds and Pin Brazing

CAD welds may be used on GO Transit Territory,
however cannot be placed on the head of the rail.

Pin brazing may be used on GO Transit Territory but
cannot be placed on the head of the rail, except on
insulated glued joints.

Where defective CAD weld or pin brazed bonds have
been detected on the rail head between 0 and 20 per
cent, the following repair procedure applies:

a. Grind the field side of the rail head, containing
the defect (crack), carefully so as to ensure no
overheating of the rail head will occur.
Overheating and rapid cooling of the rail may
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cause the formation of martensite, which is a
very hard britle  microstructure  easily
susceptible to cracking.

b. If more than 1/4 inch (6 mm) needs to be
ground, the rail must be removed.

1

The grinding must be tapered over a distance of
at least 12 inches (305 mm) on each side of the
defect so as to not cause an abrupt change in
the rail head section.

d. The defect shall only be considered as removed
if ascertained through a follow-up ultrasonic test.

e. If the defect is detected a second time by
ultrasonic means, then the defect must be
protected as per Appendix | — Remedial Action
for Rail Defects and removed from track.
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Recommended Method 1303-0 - Classification of Rail

When producing and using used rail drilled at one end
only, i.e. drilled at the left end, for butt welding,
determination of the left end or right end will be made
while facing the gauge side of the rail

All used rail received at a designated rail storage yard
must be classified by a qualified rail inspector.

Rail may be classified either on line or at designated rail
storage yards. Rail classified at rail storage yards must
be ultrasonically tested. All other used rail must be
ultrasonically tested as per the GO Transit Ultrasonic
Inspection Policy contained in Track Standard Section
18.4

The Track Supervisor or equivalent as designated by the
CM Senior Manager of Track and Structures will be
responsible for field classification of rail.

When rail is classified, it must be marked with white
paint on the web of the rail not more than 3 ft. (914 mm)
from the end and clear of the joint bars. The marking
must be in accordance with the requirements for various
classes shown in this Recommended Method and must
be placed on the side of the rail that will be the gauge
side when rail is laid in track.

When rail is reclassified, all previous classification marks
must be obliterated.

Rails, which when placed on a flat surface having their
ends higher than the centre (vertical bend), are
acceptable provided they contain a uniform sweep, the
middle ordinate of which does not exceed the following:

57 (127 mm) for 78’ (23774 mm) rall
4-1/4” (108 mm)  for 72’ (21946 mm) rail
3 1/2” (89 mm) for 66’ (20117 mm) rail
3" (76 mm) for 60’ (18289 mm) rall
1-1/4” (33 mm) for 39’ (11887 mm) rail
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1-1/16” (27 mm)  for 36’ (10973 mm) rall

7/8" (22 mm) for 33 (10058 mm) rail
3/4” (19 mm) for 30’ (9144 mm) rail
5/8”" (16 mm) for  27'(8230 mm) rail
1/4” (6 mm) for 18’ (5486 mm) rall
8. GO Transit standard rail sections only permit the use of

One Spot (Class 1) used rail on any GO Transit owned
track. Used rail shall be classified and marked according
to the following standards:

a. One Spot (Class 1), marked: ‘ «*

In addition to meeting the above requirements,
rails must be free of all physical defects. There
must be no sharp kinks in either line or surface
and the rail must be within the limits of length
and wear shown in Tables 1A and 1B of this
recommended method. Use of this rail in any
track is not limited.

b. Two Spot (Class 2), marked: * e

Rails must conform to the requirements of One
Spot (Class 1) rail for physical condition. Rail
must be within the limits of length and wear
shown in Tables 1A and 1B of this
recommended method. Use of this rail in any
track is not limited.

C. Three Spot (Class 3), marked: ‘ eee

Rails may have minor imperfections of line
and/or surface, or minor physical defects that
will not interfere with the safe use of the rail
under traffic. Rails must be within the limits of
wear and length shown in Tables 1A and 1B of
this recommended method. Use of this rail will
be generally limited to main lines with less than
15 MGT annually on curves less than 2°, sidings
and all other tracks.

Note: Rails that are shipped to the field in jointed
strings where loss of vertical height exceeds the
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values shown in Track Standard Section 4.6,
modified joint bars as shown in Standard Plan
TS-1209A/B must be installed to prevent wheel
flanges from striking joint bars.

d. Four Spot (Class 4), marked: * seee *

Rails may have minor imperfections in line
and/or surface, or minor physical defects that
will not interfere with the safe use of the rail in
yard tracks, industrial tracks and light density
spurs. Rails must be within the limits of wear
and length shown in Tables 1A and 1B of this
recommended method.

Note: Rails that are shipped to the field in jointed
strings where loss of vertical height exceeds the
values shown in Track Standard Section 4.6,
modified joint bars as shown in Standard Plan
TS-1209A/B must be installed to prevent wheel
flanges from striking joint bars.

e. Scrap, marked: * X!

Rails that do not satisfy the above requirements
of the classifications must be scrapped.

All rails -having horizontal split heads, vertical
split heads, pipes, cracked webs or broken
bases due to longitudinal seams or splits, or
surface defects that might cause damage to
wheels or rolling stock must be scrapped.

Rail arriving at the rail storage yard painted red
or marked as scrap shall be immediately
scrapped.

f. Rails to be sawn, marked: ‘' S *

Rails must conform to the requirement of either
One, Two, Three or Four Spot in that portion of
the rail that would remain after sawing.

When rail is sawn in the rail yard for
classification purposes, the cut must be made a
minimum of 4” (100 mm) from any torch cut and
a minimum of 6 inches either side of a thermite
weld. If bolt holes, batter, or other defects exist,
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sufficient rail must be cut off to remove the
defect.

iii. End cuts must be true and square, a variation of
not more than 1/32" being allowed. Rail which
has been snapped using a rail shearing head
and is intended for reuse, must be sawn.

. End must be sawn at a minimum of 6 ft.
(1.83 m) from the shear snapped end.

Table 1A — Classification Wear Limits Applicable on GO Transit
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