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Agenda & Topics

* Track Structure as a System

e Curves and Curve Geometry

* Turnouts and components

* Derails

* OWLS and Jump Frogs

* Quick Summary of Track Geometry
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Basic Load Bearing Track Structure 3

* Joses

Concentrated
Train Load

Concentrated
Train Load

50,000 -100,000 PSI

0.9”
Basic Load Bearing Track Structure
—m—
H [0306] Elliptical Contact Patch
Concentrated Concentrated i

Train Load Train Load ~0.60 in2
Load Spread Load Spread
by Rail & Ties by Rail & Ties
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Basic Load Bearing Track Structure

Concentrated Concentrated
Train Load Train Load
Load Spread Load Spread
by Rail & Ties by Rail & Ties
Load Spread Load Spread
by Ballast by Ballast

arT

Load Spread Load Spread
by Ballast by Ballast
Load Spread Load Spread
by Sub Ballast by Sub Ballast

Lhssh
W C
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Basic Load Bearing Track Structure S

Concentrated
Train Load

Concentrated
Train Load

Load Spread
by Rail & Ties

Load Spread
by Rail & Ties

Load Spread Load Spread
by Ballast by Ballast
Load Spread Load Spread

by Sub Ballast by Sub Ballast

15 - 20 PSI

Load Spread y v G - Load Spread
by Sub Grade e Y a =T I:_I . 8. i SUV on the
N ARSI WL subgrade

hedetill  WRI 2023
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Curves and Curve Geometry

2 characteristics of curves

Elevation Alignment

=
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Definition of a Curve ’

Circular Arc

y

of Curvature

A curve is defined as a path along the edge of a circular arc

defined by a circle of with a given radius
S
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Railroad Definition of a Curve

100 ft. Chord

v

Degree of curve is the angle ¢ subtended by a 100 ft. chord

Lt WRI 2023

\/ PRINCIPLES COURSE - JUNE 7




Estimating degree of curvature °
using a 62 ft. chord

62 ft. Chord \

Degree of curve can be estimated by using a 62 ft. chord
and measuring the mid-ordinate offset
=
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Midordinate offset
in inches is
approximately equal
to the degree of
curve

-

\-/ PRINCIPLES COURSE -

3” mid-ordinate offset would be
equal to a 3 degree curve

Estimating degree of curvat

WOLF

JUNE 7
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Stringlining using 62 ft. Chord

PRINCIPLES COURSE - JUNE 7
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Degree of Curve & Radius

Degree of Mid-Ordinate Radius of

Curve of a 62’ Chord Curve
1 17 5730’
2 2" 2865’
3 3” 1910’
5 5” 1146
10 10” 573

-
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Exit Spiral

Curve Geometry

Entry Spiral

PSC

f—‘
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PST

PCS

Full Body of Curve
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6 degree

Compound Curve

B
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Transition Spiral

9 degree

WOLF

Railway Consulting
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i 15

-~ -~ A
Back to Back V4
Reversing
Curves
Curve 2 RH
Minimum tangent
Curve 1 LH

length at least truck
center spacing;
(45-66 ft.)

y.
~ -
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Lack of sufficient intervening
tangent between back to back
reverse curves
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Straight Stock Rail eel Blocks vard el
| | | Frog

! stoc AR 1000nnsnanananonna :
8 WITCH POIN D Closing || || | o 1L
g; ' 'kizlrmssmc:génzr ok STRAIG URE RAIL Toecw%?_ L | “”HHH”
0k RalL i .' [T D g Heel ‘

ent Stock Rail |

INNER CURVE CONNECTING RA[L J
Curved & Straight Guard Rail
Headblock or Closure Rails
Switch Ties
Switch Points
-
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Switch Point Throws

15, Rod = 4 3" +/- 1/16 Cmmmm—
ond Rod = 3 15/16” +/- 1/16
3rd Rod = 3 1/16” +/- 1/16

Note: If you can throw and latch a
switch without undo force with a V4”
obstruction behind the switch point,
then adjustment of the throw is
necessary to insure sufficient pressure
is holding the point against the stock
rail.

7
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Primary mechanism for
switch point wear and
chipping. Caused by
metal flow not properly
ground off.

Rl 2023
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SW|tch Pomt Issues 21

" FRA 213.135(h) “Unusually chipped or worn

&7 switch points shall be repaired or replaced...”

i &
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\/ PRINCIPLES COURSE - JUNE 7

20



L=

i*“ ;
Switch poin
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There are over 10 million wheels running
around North America...many look like this!!

~ Thin flange wheel on
Slightly gapped point; picked switch
possible

Thin flange wheel on
properly fitting point; No picked point

You can’t control 10+ million wheels in interchange
service; You can control your switch points!

PRINCIPLES COURSE - JUNE 7
Railway Consulting
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Heel Block Pumping under wheel 24
load can lead to point raising

vertically
Bl T T FEFRTReuisnassa ..:..:_:_:_..-_.;._;T_.-:...ﬁ_ ..........
IIIII||IIII‘illlllllllllllllll BII'Illlllllli iﬂllllllll!lm T T
B VeI TS i [T

Switch Point Gapping

-

Heel Block Pumping
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Fra S 10P OF NEW SHITCH POINT
'7-‘@.?? ST TS
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ey |

SWITCH POIHTS MUST BE REF D‘H—-/
REPLACED WIEN WOIH M CHIPP
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)

25

FOR ELTHER SANSON 0 STANMED POLNTS 3/4”
: Here
7/8 S oy | T 5/16”
Here Ur 70 t6'- 6*[1-172" | 7ve~[over 07| 7a flat
196" R OveR| 1-1/2" 178" fover 162720 surface
An Alternate Voluntary A
Standard !
}‘[ETDF OF MEW SWITCH POINT _31.1*3 9"

e — —

B e e

!

PRINCIPLES CC

IMHEDIATE FROTECTION AND PREMPT CORHECT[VE
ACTION 15 KECESSAILY WIEM CIPPED POTNT 145
UKMROTECTED FLAT MERTICAL SUNFACE 5¢16"
HIDE AT 3/4™ BELIM TOP OF STOCK RAIL FOR
ELTHER SAMSDH OR STAMUARD PODINT,

SEE SECTION A-8

AR e e s ———

BECTION A—aA
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New switch point inspection gage developed by Brad Kerchoff
at Norfolk Southern Railway 2015-2016

* G1-Chipped point
* G2 -AAR 1B wheel contact

* @G3 -Severely worn wheel profile

* G4 -Gage-face wear angle

_‘,, .
Where has the FRA been for last 7
years?

e WOLF

PRINCIPLES COURSE - JUNE 7

Railway Consulting
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Switch Pomt Protectors — Good or Bad? B o

Z' '!:\"Q‘ ;_,?,

'. ; i'\vv;’ ¢

™ Wheel shavings
§ indicating misaligned
wheels

Heavy wear on switch point protector
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’ -
3%"" GAGE LINE

p - ADJMSTHG INSERT

WEAR BHAR

[T 1]
s (1" (NOMaNAL,
1!. MEW RAL)

AAR. WDE
FLANGE WHEEL
SWITCH PONT

/4% RISER

S i ‘,& 70N

This distance should not exceed 4 5/16”
when worn. Nominal new set up
dimension is 3 15/16” from wear faceto |
gage line S
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*Theoretical/point — The point of
intersection of the gauge lines of a frog.

*Half-inch Point — A point located at a
distance from the theoretical point toward
the heel equal in inches to one-half the frog
number, and at which the spread between
the gauge lines is one-half inch. It is the
origin from which measurements are

31

usually made. RVI\V{VCC)LIFQ WRI 2023



>
1=

32

PRINCIPLES COURSE - JUNE 7

WOLF

Railway Consulting

WRI 2023



>
e/

PRINCIPLES COURSE - JUNE 7

WOLF

Railway Consulting

33

WRI 2023



34

" Note, impact damage
forming on frog point
account tread wear on
wing rail allowing wheel
tread to contact point
area instead of 5-6” back
. on point

B
o/ PRINCIPLES COURSE - JUNE 7 WOLF

Railway Consulting
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read wear on wing rail surface
FRA 213.137(c)

1 2” minimum
flangeway depth
measured from

tread wear line if
present

Maximum 3/8”
Tread wear

@ PRINCIPLES COURSE - JUNE 7 WOLF WRI 2023
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FRA 213.137(b) Frog Point chipped, broken, or worn more

PRINCIPLES COURSE - JUNE 7 WOLF WRI 2023
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L

PRINCIPLES COURSE - JUNE 7

Wheel Striking point of Frog:
Guard check less than minimum

hiedenll WRI 2023

Railway Consulting




Lo

Wheel Back to Back
53" +/-

Gage 56'2"

For Class 1

>53 1/4”

Guard Face Gage
(May not be more than)

PRINCIPLES COURSE - JUNE 7

WOLF

Railway Consulting
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Wheel Back to Back
53" +/-

Gage 56 2"

For Class 1

<54 1/8”

Guard Check Gage
(May not be less than)

@ PRINCIPLES COURSE - JUNE 7 WOLF WRI 2023
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Guard
Check

If Guard Check less
than Minimum,
wheel will strike point
of frog

@ PRINCIPLES COURSE - JUNE 7 RVI\V{VOCLIFQ WRI 2023



L

Flangeway
Clearance

Minimum 1 2"
213.133 (¢)

PRINCIPLES COURSE - JUNE 7

Railway Consulting
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-— Guard Check ————p

Guard Face >

PRINCIPLES COURSE - JUNE 7

Railway Consulting

42

hiedenll WRI 2023



213.143 Guard Check and Face Gage
The guard check and guard face gages in frogs shall be within
the limits prescribed by the following table:

Class of Guard Check Guard Face
Track gage may not gage may not
be less than be more than
Class 1 4’6 1/8” 4’5 17
Class 2 4’6 V4" 4’51/8”
Class 3 & 4 4’6 3/8” 4’51/8”
Class 5 4’6 12" 4’5

>
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\  GUARD._..
CAER DAGE CLASS 2 | CHECK GAGE
St CLASS 384 Not Less

Than

| _CLASS 44

Guard Face Not more than Guard Check Not less than

Note: Special tape from Railroad Tools & Solutions, Cin. Ohio

ettt WRI 2023
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§213.205 Derails. DERAILS

(a) Each derail shall be clearly visible.
(b) When in a locked position, a derail
shall be free of lost motion which
would prevent it from performing its
intended function.

(c) Each derail shall be maintained to
function as intended.

(d) Each derail shall be properly installed for the rail
to which it is applied. (This paragraph (d) is
applicable September 21, 1999.)

Railway Consulting
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Fixed HB style

Bi-directional Nolan style

PRINCIPLES COURSE - JUNE 7

Railway Consulting
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- — -

% of
dfr’a&l whee,

p—

Incorrect Location of Derail on Curve

Correct Location of Derail on Curve

Courtesy of Western Cullen Hayes

PRINCIPLES COURSE - JUNE 7
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Proper location of derails

Movement of intruding
equipmen! ———— 3
Use left hand EBF
Path of deralled -
wheels — - - — — - - _
7,
Main Line

< o —

Use right hand EBF

BRI IO
BEL A EARMINEEARE AN

WOLF

Railway Consulting
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OWLS - One
Way Low Speed
Diamond

\/ PRINCIPLES COURSE - JUNE 7

Full Flange

48

Bearing Diamond

WOLF

Railway Consulting
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Jump Frogs
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Question — Could this lead to internal rail flaw growth?

@ PRINCIPLES COURSE - JUNE 7 Xl\v{agnEl!:g WRI 2023
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Individual Geometry Topics

* Gage

* Curves and Curve Alignment

* Superelevation

* Crosslevel Variance and Deviation
* Vertical Profile

* Runoff from a Raise

PRINCIPLES COURSE - JUNE 7
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For North American Freight Operations
CLASSES OF TRACK

OPERATING SPEEDS (MPH)
CLASS TFREIGHT 2. PASSENGER
FROM TO FROM TO

1 1 10 1 15
2 11 25 16 30
3 26 40 31 60
4 41 60 61 80
5 61 80 81 90

>
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§ 213.53 Gage.

(a) Gage is measured between the heads of the rails at right-angles to the rails in a plane five-eighths of
an inch below the top of the rail head.

(b) Gage shall be within the limits prescribed in the following table —

—

R PSS I R

The gage | But not
Class of track must be at | more
least— than—

Excepted track. ........... NA ..... 410%"

CIBSE 1 18RI - 5 4 w2 505 58 505 15 A cvins 410"
Class2and 3track ........ 4’8" ..... 4'9%n
Class4and 5track ........ £ . 4'914" Sy

ol i o

s o

@ PRINCIPLES COURSE - JUNE 7 WRI 2023
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55
Gage - Distance between the rail heads

measured 5/8” below top of rail
4" dynamic
movement on

56 3/4” base, plate

e static a

56 34" static gage § 213.13  Measuring track not under load.

: V2" dynami
4" dynamic base movement |;’[edr)8/.| amic When unloaded track is measured to determine
1/, dynamic plate movement overnent of compliance \fwth requirements of this part, tije
57 12" total gage for FRA EE’E.C?Gn tie ments of the unloaded track.

Compliance

@ PRINCIPLES COURSE - JUNE 7 WOLF WRI 2023
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Alignment Deviations

PRINCIPLES COURSE - JUNE 7

Railway Consulting
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Measuring Alignment with 62’ Chord - Stringlining

~— "N

62’ Chord

Midordinate Measurement

4” = 4 Degree Curve

WOLF

Railway Consulting
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§ 213.55 Track alinement.

58

(a) Except as provided in paragraph (b) of this section, alinement
may not deviate from uniformity more than the amount
prescribed in the following table:

Class of
Track Tangent Track Curved Track
The deviation of the
The deviation of the mid-| mid-ordinate from a|
The deviation of the mid-offset| ordinate from a 31-foot 62-foot chord [2]
from a 62-foot line [1] may not| chord [2] may not be may not be more
be more than -- more than -- tham --
1 g Nf,-‘.lj oo
2 3" Nf,-‘.lj kL
3 13" 1" 13"
4 11" 1" 1ia"
5 3}’:1" f}i‘r\r % "

an inch below the fop of the raithead.

[3] N/A - Not Applicable

P

= PRINCIPLES COURSE - JUNE 7

1] The ends of the line must be at points on the gage side of the line rail, five-eights of an
inch below the top of the raithead. Either raill may be used as the line rail, howevear, the same
rail must be used for the full length of that tangential segment of track.

2] The ends of the chord must be at points an the gage side of the outer rail, five-eighths of

WOLF

Railway Consulting
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A 31’ chord may pick up short
wavelength deviations

62’ chord may not pick up short
wavelength deviations

Why use a 31 ft. chord
in certain situations?

1. Short wavelength deviations
2.  Higher degree curves, easier to measure
3. Must use 31’ chord for Class 3-5
4. Easier to measure in high winds

WOLF

B
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§ 213.63 Track surface.

60

(a) Except as provided in paragraph (b) of this section, each track owner shall
maintain the surface of its track within the limits prescribed in the following

table:

Class of track
1 2 3 4 5

31/2 3 2 11/2 1

Track surface (inches)

The runoff in any 31 feet of rail at the end of a
raise may not be more than

The deviation from uniform profile on either
rail at the mid-ordinate of a 62-foot chord may 3 23/4 21/4 2 11/4
not be more than

The deviation from zero crosslevel at any point
on tangent or reverse crosslevel elevation on 3 2 13/4 11/4 1
curves may not be more than

The difference in crosslevel between any two
points less than 62 feet apart may notbemore 3 21/4 2 13/4 11/2
than 12

*Where determined by engineering decision
prior to June 22, 1998, due to physical
restrictions on spiral length and operating
practices and experience, the variation in
crosslevel on spirals per 31 feet may not be
more than

2 13/4 11/4 1 3/4

1Except as limited by § 213.57(a), where the
elevation at any point in a curve equals or
exceeds 6 inches, the difference in crosslevel
within 62 feet between that point and a point
with greater elevation may not be more than
11/2 inches.

2However, to control harmonics on Class 2
through 5 jointed track with staggered joints,
the crosslevel differences shall not exceed 11/4
inches in all of six consecutive pairs of joints, as
created by seven low joints. Track with joints
staggered less than 10 feet apart shall not be
considered as having staggered joints. Joints
within the seven low joints outside of the
regular joint spacing shall not be considered as
joints for purposes of this footnote.

f—‘
\/ PRINCIPLES COURSE - JUNE 7
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2 Key Words Used
in the FRA Regulations

1. Variation or Difference
2. Deviation

They sound similar, but have different;
yet, important, meanings.

>
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This is a variance or difference

in two Crosslevel
measurements over 62’ of 1”.
Variations are relative
differences between any two
measurements.

PRINCIPLES COURSE - JUNE 7

62

This is a deviation from zero
Crosslevel of 1”; or a deviation
from where the Crosslevel
should be. Deviations are
singular measurements.

hiedenll WRI 2023
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§ 213.63 Track surface.

63

(a) Except as provided in paragraph (b) of this section, each track owner shall
maintain the surface of its track within the limits prescribed in the following

table:

Class of track
1 2 3 4 5

11/2 1

Track surface (inches)

The runoff in any 31 feet of rail at the end of a

raise may not be more than 312 3 2

The deviation from uniform profile on either
rail at the mid-ordinate of a 62-foot chord may 3
not be more than

23/4 21/4 2 11/4

The deviation from zero crosslevel at any point
on tangent or reverse crosslevel elevation on 3 2
curves may not be more than

13/4 11/4 1

1Except as limited by § 213.57(a), where the
elevation at any point in a curve equals or exceeds 6
inches, the difference in crosslevel within 62 feet
between that point and a point with greater
elevation may not be more than 11/2 inches.

2However, to control harmonics on Class 2 through 5
jointed track with staggered joints, the crosslevel
differences shall not exceed 11/4 inches in all of six
consecutive pairs of joints, as created by seven low

The difference in crosslevel between any two

joints. Track with joints staggered less than 10 feet
apart shall not be considered as having staggered
joints. Joints within the seven low joints outside of

points less than 62 feet apart may not be more 3 21/4 2 13/4 11/2
than" 2

*Where determined by engineering decision

prior to June 22, 1998, due to physical

restrictions on spiral length and operating 2 13/4 11/4 1 3/4

practices and experience, the variation in
crosslevel on spirals per 31 feet may not be
more than

PRINCIPLES COURSE - JUNE 7

the regular joint spacing shall not be considered as
joints for purposes of this footnote.

WOLF
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64

-

PRINCIPLES COURSE

Crosslevel Variations

B

Any two Crosslevel
measurements less
than 62’ apart

hiedenll WRI 2023
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§ 213.63 Track surface.

65

(a) Except as provided in paragraph (b) of this section, each track owner shall
maintain the surface of its track within the limits prescribed in the following

table:

Class of track
1 2 3 4 5

31/2 3 2 11/2 1

Track surface (inches)

The runoff in any 31 feet of rail at the end of a
raise may not be more than

The deviation from uniform profile on either
rail at the mid-ordinate of a 62-foot chord may 3
not be more than

23/4 21/4 2 11/4

1Except as limited by § 213.57(a), where the
elevation at any point in a curve equals or exceeds
6 inches, the difference in crosslevel within 62 feet
between that point and a point with greater
elevation may not be more than 11/2 inches.

2However, to control harmonics on Class 2 through

The deviation from zero crosslevel at any point
on tangent or reverse crosslevel elevation on 3 2
curves may not be more than

13/4 11/4 1

5 jointed track with staggered joints, the crosslevel
differences shall not exceed 11/4 inches in all of
six consecutive pairs of joints, as created by seven

The difference in crosslevel between any two
points less than 62 feet apart may not be more 3 21/4 2 13/4 11/2
than"t?

*Where determined by engineering decision
prior to June 22, 1998, due to physical
restrictions on spiral length and operating
practices and experience, the variation in
crosslevel on spirals per 31 feet may not be
more than

2 13/4 11/4 1 3/4

PRINCIPLES COURSE - JUNE 7

low joints. Track with joints staggered less than 10
feet apart shall not be considered as having
staggered joints. Joints within the seven low joints
outside of the regular joint spacing shall not be
considered as joints for purposes of this footnote.

WOLF

WRI 2023
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Crosslevel Deviations

-0

,‘! .._ & \: o Gv.‘ ,’ Y : .t&‘v,‘, ‘ A TR
Deviation from Zero Crosslevel at any point on tangent, or

reverse crosslevel in curves may not be more than

1 2 3 4 5 Class

" 1) 3/, 1) " . .
2 eml B 2 [T [T1/47] 17 Deviation gy 56532

»




Unloading occurs on f 67

opposite diagonal
corner

i

T 4 Gadh" )

el Variation

Wheel Unloading/Lift due to Crossle
Between rear and front trucks

@ PRINCIPLES COURSE - JUNE 7 WOLF WRI 2023
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§ 213.63 Track surface.

68

(a) Except as provided in paragraph (b) of this section, each track owner
shall maintain the surface of its track within the limits prescribed in the

following table:

Class of track
1 2 3 4 5

31/2 3 2

Track surface (inches)

The runoff in any 31 feet of rail at the end of a

. 11/2 1
raise may not be more than /

The deviation from uniform profile on either
rail at the mid-ordinate of a 62-foot chord may 3
not be more than

23/4 21/4 2 11/4

The deviation from zero crosslevel at any point
on tangent or reverse crosslevel elevation on 3 2
curves may not be more than

13/4 11/4 1

The difference in crosslevel between any two

points less than 62 feet apart may not be more 3 21/4 2 13/4 11/2
than" 2

*Where determined by engineering decision

prior to June 22, 1998, due to physical

restrictions on spiral length and operating 2 13/4 11/4 1 3/4

practices and experience, the variation in
crosslevel on spirals per 31 feet may not be
more than

'Except as limited by § 213.57(a), where the
elevation at any point in a curve equals or
exceeds 6 inches, the difference in
crosslevel within 62 feet between that point
and a point with greater elevation may not
be more than 11/2 inches.

2However, to control harmonics on Class 2
through 5 jointed track with staggered joints,
the crosslevel differences shall not exceed
11/4 inches in all of six consecutive pairs of
joints, as created by seven low joints. Track
with joints staggered less than 10 feet apart
shall not be considered as having staggered
joints. Joints within the seven low joints
outside of the regular joint spacing shall not
be considered as joints for purposes of this
footnote.
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Staggered
Jointed
Rail
(Joints
staggered
greater
than 10’
apart)
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FRA - Harmonic Rock-0Off 11

In this case, Deficient Track Crosslevel,
could be considered a potential

| Primary Derailment Cause.

2 However, to control harmonics on Class 2 through 5 jointed track with staggered joints, the crosslevel differences shall not
exceed 1-1/4 inches in all of six consecutive pairs of joints, as created by 7 low joints, Track with joints staggered less than 10
feet shall not be considered as having staggered joints, Joints within the 7 low joints outside of the regular joint spacing shall not
be considered as joints for purposes of this footnote,

(Footnote 2 is applicable September 21, 1999.)
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§ 213.63 Track surface.
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(a) Except as provided in paragraph (b) of this section, each track owner shall
maintain the surface of its track within the limits prescribed in the following

table:

Class of track
1 2 3 4 5

31/2 3 2

Track surface (inches)

The runoff in any 31 feet of rail at the end of a

. 11/2 1
raise may not be more than /

The deviation from uniform profile on either
rail at the mid-ordinate of a 62-foot chord may 3
not be more than

23/4 21/4 2 11/4

The deviation from zero crosslevel at any point
on tangent or reverse crosslevel elevation on 3 2
curves may not be more than

13/4 11/4 1

The difference in crosslevel between any two

1Except as limited by § 213.57(a), where the
elevation at any point in a curve equals or
exceeds 6 inches, the difference in crosslevel
within 62 feet between that point and a point
with greater elevation may not be more than
11/2 inches.

2However, to control harmonics on Class 2
through 5 jointed track with staggered joints, the
crosslevel differences shall not exceed 11/4
inches in all of six consecutive pairs of joints, as
created by seven low joints. Track with joints
staggered less than 10 feet apart shall not be

points less than 62 feet apart may not be more 3 21/4 2 13/4 11/2
than" 2

*Where determined by engineering decision

prior to June 22, 1998, due to physical

restrictions on spiral length and operating 2 13/4 11/4 1 3/4

practices and experience, the variation in
crosslevel on spirals per 31 feet may not be
more than

considered as having staggered joints. Joints
within the seven low joints outside of the regular
joint spacing shall not be considered as joints for
purposes of this footnote.
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VARIATION IN CROSSLEVEL ON SPIRALS

CLASS 4 TRACK

NOT EXCEED 1"

THE DIFFERENCE BETWEEN TWO
LEVEL BOARD READINGS SHOULD

CLASS OF TRACK

2

3

4

VARIATION IN CROSSLEVEL ON SPIRALS IN ANY 31"

MAY NOT BE ANY MORE THAN ..............oconnininn 2

14"

114"

1-

34
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§ 213.63 Track surface.

73

(a) Except as provided in paragraph (b) of this section, each track owner shall
maintain the surface of its track within the limits prescribed in the following

table:

Class of track
1 2 3 4 5

31/2 3 2 11/2 1

Track surface (inches)

The runoff in any 31 feet of rail at the end of a
raise may not be more than

1Except as limited by § 213.57(a), where the
elevation at any point in a curve equals or
exceeds 6 inches, the difference in crosslevel
within 62 feet between that point and a point

The deviation from uniform profile on either
rail at the mid-ordinate of a 62-foot chord may 3 23/4 21/4 2 11/4
not be more than

with greater elevation may not be more than
11/2 inches.

The deviation from zero crosslevel at any point
on tangent or reverse crosslevel elevation on 3 2 13/4 11/4 1
curves may not be more than

The difference in crosslevel between any two
points less than 62 feet apart may not be more 3 21/4 2 13/4 11/2
than"t?

*Where determined by engineering decision
prior to June 22, 1998, due to physical
restrictions on spiral length and operating
practices and experience, the variation in
crosslevel on spirals per 31 feet may not be
more than

2 13/4 11/4 1 3/4

PRINCIPLES COURSE - JUNE 7

2However, to control harmonics on Class 2
through 5 jointed track with staggered joints, the
crosslevel differences shall not exceed 11/4
inches in all of six consecutive pairs of joints, as
created by seven low joints. Track with joints
staggered less than 10 feet apart shall not be
considered as having staggered joints. Joints
within the seven low joints outside of the regular
joint spacing shall not be considered as joints for
purposes of this footnote.
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Vertical Profile Deviations
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Vertical profile deviation
caused by poor subgrade

Stretch 62 ft. chord/string; measure vertical
offset at center of chord

@ PRINCIPLES COURSE - JUNE 7 WOLF WRI 2023

Railway Consulting




§ 213.63 Track surface.
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(a) Except as provided in paragraph (b) of this section, each track owner shall
maintain the surface of its track within the limits prescribed in the following

table:

Class of track

Track surface (inches) 1 9 3 2 I3

1Except as limited by § 213.57(a), where the
elevation at any point in a curve equals or exceeds 6

The runoff in any 31 feet of rail at the end of a

. 1/2 2
raise may not be more than i .

11/2 1

inches, the difference in crosslevel within 62 feet
between that point and a point with greater

The deviation from uniform profile on either
rail at the mid-ordinate of a 62-foot chord may 3
not be more than

23/4 21/4 2 11/4

The deviation from zero crosslevel at any point
on tangent or reverse crosslevel elevation on 3 2
curves may not be more than

13/4 11/4 1

The difference in crosslevel between any two

points less than 62 feet apart may not be more 3 21/4 2 13/4 11/2
than" 2

*Where determined by engineering decision

prior to June 22, 1998, due to physical

restrictions on spiral length and operating 2 13/4 11/4 1 3/4

practices and experience, the variation in
crosslevel on spirals per 31 feet may not be
more than

PRINCIPLES COURSE - JUNE 7

elevation may not be more than 11/2 inches.

2However, to control harmonics on Class 2 through 5
jointed track with staggered joints, the crosslevel
differences shall not exceed 11/4 inches in all of six
consecutive pairs of joints, as created by seven low
joints. Track with joints staggered less than 10 feet
apart shall not be considered as having staggered
joints. Joints within the seven low joints outside of
the regular joint spacing shall not be considered as
joints for purposes of this footnote.
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Frost Heaves causing a raise in the ”
track due to track degradation
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31-feet

- String
T/

E «— Runoff
SIS R s e ——

Rate of Runoff over 31 feet

:—‘
\/ PRINCIPLES COURSE - JUNE 7

WRI 2023




Multiple Defects in Succession

§ 213.1 Scope of part.

(a) This part prescribes minimum safety require-
ments for railroad track that is part of the gener-
al railroad system of transportation. The require-
ments prescribed in this part apply to specific
track conditions existing in isolation. Therefore,
a combination of track conditions,” none of
which individually amounts to a deviation from
the requirements in this part, may require reme-
dial action to provide for safe operations over
that track. This part does not restrict a railroad
from adopting and enforcing additional or more
stringent requirements not inconsistent with this
part.
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