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Monitor Track For Compliance And Safety
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Annual Tonnage GTM (Millions)
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Number of Geometry Derailments by Exception
(2005 to 2013)
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Cost of Deraillment by Exception Type
(2005 to 2013)
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Geometry Caused Derallments by Year
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Cost of Geometry Caused Derailments by Year
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Find Defects Before They Find Us...

What is the result of limited track geometry testing?

. Increases in slow orders and derailments reduce train
velocity

«  Wasted energy, higher cost of maintenance
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Some exceptions are difficult to identify visually
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What Is the Ideal Testing Frequency?
What Do We Gain?

What affects the changes in track geometry?
« Weather (frost heaves, soft track condition due to saturation)

« Influences in track substructures (Ballast, sub ballast,
subgrade)

« Structural influences (bad wheels, poor track hardware, and/or
lack of good track maintenance)
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How Can We ‘Control the Controllable’?

Prediction is the best way to be proactive

ldentify geometry issues before any negative impacts on traffic
(speed restrictions, train delays)

Increase “Proactive” and decrease ‘Reactive’ approach
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Geometry Exceptions Severity

CN’s Geometry Cars classify exceptions

In three severity levels:
1. Urgent
2. Near Urgent (90% of urgent +/-)

3. Priority
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Geometry Exception Types

« Gauge

 Rail wear/Cant

« Alignment and curvature

« Cross level, Superelevation

e Vmax

«  Warp (31/62 ft), Twist

« Surface, Rock & Roll, Runoff
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Autonomous Vehicle/Track
Interaction (VTI) Monitoring (ENSCO)

L
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It's a tool that: | . Ca % BE
 Detects vehicle and track interaction deviations
* Provides a proactive approach to.reduel

—and track z- |
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Holland Company’'s GRMS TrackStar
Contracted as required
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units are operated by local eng
: supervisors.
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The Anatomy of an Andian SolidTrack System

Mechanical
gauge sensor
gy Ty ;

- "
-
o

Single person

Storage and

operation with electronic
laptop at the S e inertial
driver’'s finger PSR module

tips.
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Operator’s view with real time geometry data
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Lifting Gage System Prgr Of
Passing A Switch ™\
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SolidTrack Overview Video
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What SolidTrack

Measures: » Gauge

 Alignment/Curvature

Eks&r&mmmmw

_J@J_EJ@%JFFJ_]_U_I_UJ_]FJ 3.425 * Cross level, Superelevation
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" *Defects are displayed in real
& issrmtebippe s denpreaete—— 55 HIMEEIIOWING USERTO

| Al IMMETIGtENAValidatesthe
fr———————o———— identifies conditions

D—F pgss 2913 2910 3027 3084 341 3 3% 331 138 345
— MaxPosition | Detected Defect I Masimun l Threshold l Length l Class of Defect Recommendation I 1 I j
ls—l- 26 [1ss TCPAW GAnSprd 11%In T nh e Ugert | Plon Morlenarce
25  |w198 TCW GAn Sprd 18I I 1A Nea Ungent Plan Martenance - I f
24 [em TCPM GAn Spral 11/4In 1in AR New Urgent {Fion Martenurice * U S e r IS a e rte d tO d e e CtS
213 |wen TCWGAR Sprd 11741 1 AR Nea Urgerit L Pran Mortenance
22 |wen TCPAW GAnSprd 118In Tin 13R Neat Urgent | Pl Martenance . 7
M e TCWGAnSpra 11/8In [in 13R Near Urgers | Pl Marhenerre Wlth COIOr and aUdIO Cues
20 |75 TC P/ GA i Cuve 1120 1in Q2R Nea Urgert | Plan Martenance
w3 |20E TCW GA m Curve 120 1l 2R Near Utgert | Plan Martenircs 7

GPS Time: Thu Oct 16 11:11:40 2008 HO.250AMB North (122975725 West  (GPS Speed: O Mph SueMes:0(Q=0)  Andan  Speeds20j3S  [0.000/100.000]  Gaups Operatng  |1224160158)0g
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Benefits of SolidTrack Geometry Testing

Increased fluidity/ flexibility (Take off and run)
Better organization of maintenance and repairs
No train crew/ Loco unit required

Maximized track time

Reduced derailments

Stop and verify

Reduced rail wear

Reduced wheel wear

Lower fuel consumption

Training oversight for young supervisors (Seeing Eye Dog)

=

—
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SolidTrack System and Data
Management Software

» Slow orders rapidly removed

 Hi-rail geometry allows for rapid deployment

 Highly effective for monitoring rapidly changing track
environments

* Ensures total track safety and compliance to enhance and
maintain track velocity

 Allows for rapid traceabllity of defects

« Assures any speed restrictions are warranted

« Capital planning

« Comprehensive software package for better management of
scheduling and forecasting of maintenance
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SolidTrack Channel Setup (1)

x|
~Chanels
Colour Uniz Mame Fiound acale -

1. v - deg/100F Dreqgree aof Curve 3 Decimalz j 1.000

2 [# - in Superelevation 3 Decimal: =] [0.250
3 | I Crozdesel [From B dance) 3 Decimals j 0.500

N - in Gauge I Decimal: | [0.250
AN - In Diiver-Side Gauge 3 Decimals j 0,250
Anll in Passanger-Sids G auge 2 Dacimal: | [0.250
i - mph Speed 3 Decimals j 2.000

o T [ =100 |[155 Curvatue 3 Dacimalz =] [1.000
9" | I Warlation of Gawge 20 3 Decimals j 0125

10. [N i w/arp 31 2 Dacimake | [0.250
1. - in Wwarp b 3 Decimals j 0.250
12 [N i Twist 62 I Decimals | [0.250
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SolidTrack Channel Setup (2)

Channels Configuration

mph Balarce Speed HDEcimalsj A.000

mpn W-Mak [Znch] 3 Docimals = | [5.000

mph | [+Mar (Fnch) 3 Decimals | [5.000

mpn W -Mak (4nch] 3 Docimals = | [1.000

mph WY-hdak [Anch, 155] 3DEEiI‘HEI|Ej A.000

mph W-Max [Anch, 155] 3 Decimals =] 5000

mph War [4nch, 155) 3Decimals w| 1000 __

in Desicn Elevation 3 Dscimals = | [1.000

mph GPS Speed 3 Decinals [ 1.000 || oy
[— Lpph Cancel |
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Exporting data to CSV Format

(useable for any database application)
=

— Options
v Label Columns
[V Position Information [Decimal)
[V GPS Coordinates [Decimal Dearees)
— Data Channels
v Deagree of Curve IV Superelevation
[~ Crosslevel [From Balance) V¥ Gauge
[T Mechanical Gauge I Speed
[T FRA Curvature [T Wariation of Gauge 20
I Warp 3 I wWarp B2
[ Twist 62 [ Balance Speed
[ W-Maz [2Inch, TSR) [ V-Max [3lnch, TSRA)
[ W-Max [dInch, TSR] [T Design Elevation
[ ¥ Inclinometer [ Yaw Gyro
Export Cloze
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Comprehensive Software Package

SolidTrack (Client/Server)
 Records geometry data real time with GPS

« Integrated DefectFinder module to overlay and compare
previously collected data while testing

GeoPrint

e Post run viewing and data comparison
Custom report generation.
Bring the field to the office.
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SolidTrack Graphic User Interface (Client)

ESuIidTrack Geometry Defeckt Detector - Andian Technologies Lkd - US Patent 6,347,265 (Copyright 201 3) - |EI|5|

Eile Calibration Wiew Defect Finder Operation Help

=]

i

'.'3“ TiE| 2| 21| S| v | | God| SE wefnorr | B[ SATES | roke|mile| ggp| LIMETS 154224

= | 0.244
Cr. Degres of Curve: 10,3177 Superelevation: 2.897" Gauge: 0.244" Speed: 17.848MPH Warp 62! 1.109"
Cul W-Max (3Inch): 0.000MPH Left Alignment &2 0,054" Right Alignment &2: 0.014" Left Surface &2; -0,597" Right Surface 62; -0,123"
DE

!

DR ——\\
HB T~
Lub : :

Sgn m\}.ﬂ’“\f"ﬁ-\ VMW Wm ” W

Degres of Curve
2.000 [deg/100Ft]/div
Live Reading: 10.317°

Superelevation
0,500 [in]/div
Live Reading: 2.897"

- o o™, Gauge
i - Al - = 0,200 [in]/div
Sig N N Live Reading: 0.244"
5T Warp 62
- - - 0.250 [in]/div
su - - - Current Reading: 1.109"
uIs. : : : : : : : : :
o1 [Il1]
Br.| feao 2250 2000 1750 1500 1250 1000 750 00 250 -
1443015 1443265 1443515 1443765 1444015 1444265 14+4515 1444765 14+5015 1445265 154229
DF
E Position Description Maximum Threshold Length Class of Defect Recommendation ! E
— o 1545 T.Z.6.6 WaRP 62 - 2 1/gin 1.5000n0 10 Ft LIRGEMT WARMIMNG PLAMN MAIMNT, %
0B 4 1445277 T.2.6,6 WARP 62 - 17/5in 1.5000n & Ft LIRGEMT ‘WARNIMNG FLAM MAIMT. I
— 15+0 Milepost 15 C
Rd. 3 1444595 T.C.6.6 WaRP 62 - 17/8in 1.500i0n 4 FE LIRGEMT WWaARMIMNG PLAMN MAIMT. IE
2 1444545 T.C.6.6 WaRP 62 - 2 1/8in 1,500 12 Ft LIRGEMT YWARMIMNG PLAMN MAIMNT, A
Ru. 1 14421558 MC, TC.21 WEA COMCZERM - Fl8in 0,700 in 16 FE PRICRITY \WARMNIMNG R
1442112 Milepost 14,4

SF.

SP| 4| |
|GF‘S Time: Fri May 03 09:56:08 2013 49,41 2357 Morth 123.240124 West  |GPS Speed: 18 Mph Satellites: 3 (O=11 |Squamish Speedsz5|25]--- |[10.QDD|42.DDD] |Gauge Ciperating |Squamish 14.4 k.log
| Y
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Zone, PSO, TSO speed elevation

ESulidTrack Geometry Defect Detector - Andian Technologies Ltd - US Patent & - |EI|1|
File <Calibration Wiew Defect Finder Operation  Help
= | = = SPEED GAUGE | GAUGE brk_ | mil LTMITS
|% (13 TIE [%l; \élvﬂnul{ﬂj @l 19_?|L§|HHHT e | oRUSE | o] ke 1su| | 15+680
Cr. Degree of Curve: 1,685 Superelesation: 0,057" Gauge: 0,352" Speed: 19, 709MPH Warp 62: 0,577
Cul W-Mazx (3Inch): 0.000MPH Left alignment 62 -0,220" Right Alignment 62: -0,318" Left Surface 62 0,245" Right Surface 62: 0.094"
DE| | ; ; |
DR| | E E e ] Degree of Curve
\__—/ : : E 1 z.000 [degf100ft]idiv
HB Mﬂ M Live Reading: 1,635
Lubj | B J.r',/‘ T50 Listing 1 Superelevation
Al Subdivision: subsiSquamish.sub : 1 0.500 [in]fdiv
" E ] Live Reading: 0.057"
— From | To I F-Speed | P-Speed | L-Speed | Reason | - ] fr& Reading
15,0000 15,6000 20 20 R N
Sgn W Gauge
. v 1 0,200 [in]/div
Sig Enter TSO Information x| Live Reading: 0.352"
From To F-Speed P-Speed L-Speed Reason ]
- | | —— — |
[ N ] 0.250 [in]idiv
su Accept | Cancel | Current Reading: 0.577"
ws.| | : 1
B T T T G
r. 2500 2250 2000 250 tl
14+35446 14+35696 14+3946 Zreake Enkry | Remove Entry | Close | 15+430 154650
DF
ST Position Description Maximum Threshold Length Class of Defeck Recommendation 1 E
L
— 154650 Comment: TS 15,0000, 15,6000, 20, 20,, ! T
0B [T} 15422 T.C.6.3 WARP 31 - Exit Spiral 1142in 1.400 in 1 FE LIRGEMT ‘WARMNING PLAN MAINT, I
o 5 15422 T.C.6.6 WaRP 62 - 21J8in 1.800in 10 Ft LIRGEMT WWaRMNIMNG PLAM MAIMNT, C
Rd. 4 15+11 T.C.6.6 WaARP 62 - 17i8in 1.800in & Ft LIRGEMT WWaRMNIMNG PLAM MAIMNT, IE
15+0 Milepost 15 A
RU. 3 1444595 T.C.6.6 WARP 62 - 17i8in 1.800 in 4 Ft LIRGEMT ‘WARMING PLAN MAINT, l
2 1444545 T.C.6.6 WARP 62 - 21)18in 1.800 in 12 Ft LIRGEMT ‘WARMIMNG PLAMN MAINT,
SF. 1 1442155 M, TS, 21 Wish COMCERM - Zigin 0,700 in 16 FE PRICRITY ‘WARMNIMNG
1442112 Milepost 14,4
SP P

|GPS Time: Fri May 03 10:035:21 2013

|49.413316 North

123.239030 West  |GPS Speed: 20 Mph

Satellites: 3 {Q=1)

Squamish

Speeds25|25|—  [10.900]42.000]

ge Cperaking

Squamish 14.4 M.log

A
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Auto Backup and Re-test Features

ESuIidTrack Geometry Defect Detector - Andian Technologies Lkd - US Patent 6,347,265 (Copyright 2013)

_1ol =]

File Calibration “iew Defect Finder ©Operation  Help
- | = = SPEED GAUGE | GAUGE i LIMITS —
NE| (2] me| D] )] ||| @] Tree B | 22| 525es | ete| e[ rsol | 675
Cr. Degree of Curve: -5,919° Superelevation: -2, 757" Gauge: 0.317" Speed: 15.075MPH Warp 62: 1.111"
Cul W-Max (3Inch): 0.000MPH Left alignrient 62: 0.124" Right Alignrment 62: 0.316" Left Surface 62: 0,378" Right Surface 62: 0,191"
DE : : :
DR : : - Degree of Curve
2.000 [deq/ LO0F:] div
HB Live Reading: -5.919°
Lub Superelevation
0.500 [in]/div
Rl Live Reading: -2.757"
Sgn /./‘““N’ Gauge
i 0.200 [in]/div
Sig - Live Reading: 0.317"
ST z \Warp 62
N N N 0.250 [in]idiv
su Current Reading: 1.111"
uIs. : : : :
a1 7= [
Br.| oo 2250 2000 1750 1500 1250 1000 750 500 250 a
1443347 1443597 1443547 1444097 1444347 1444597 14+4547 1445097 15+51 15+351 154551
DF
18T Position Description Maximum Threshold Length Class of Defect Recommendation 1 E
L
—_— B 15422 T.C.6.3 WaRP 31 - Exit Spiral 11/Zin 1.400in 1 Ft LIRGEMT ‘WARNIMNG PLAM MAIMT. T
0B o 15422 T 260,56 WARP 62 - 21/8in 1.500in 10 Fk LIRGEMT WARNIMNG FLAM MAIMT. I
= 4 15411 T 260,56 WARP 62 - 17/8in 1.500in & Ft LIRGEMT WARNIMNG FLAM MAIMT. C
Rd. 1540 Milepost 15 IE
3 1444595 T.C.6.6 WaRP 62 - 17/8in 1.500i0n 4 FE LIRGEMT WWaARMIMNG PLAMN MAIMT. A
R 2 1444545 T.C.6.6 WARP &2 - 21/8in 1.500 00 12 Ft LIRGEMT ‘WARNIMNG PLAM MAIMT. l
1 14421558 MC,TC.21 WEA COMCERM - Fl8in 0,700 in 16 Ft PRICRITY \WARMNIMNG
SF. 1442112 Milepost 14,4
5P| 4| |
|GP5 Time: Fri May 03 09:59:08 2013 49,411439 Morth 123.240300 West  |GPS Speed: 13 Mph Satellites: 3 (=1} |Squamish Speeds25|25]--- |[1EI.QDD|42.DDD] |Gauge Operating |Squamish 14.4 M.log

s
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Track ID and Speed Over-ride Mode

ESuIidTrack Geometry Defect Detector - Andian Technologies Lt =10l =|
File Calibration “iew Defect Finder Operation  Help
| oy | = = SPEED | wizs AGE | GAUGE | rek| mile LIMITS
(e | Bg| e @l; «élvﬂnul@ @l 19_,‘,l |HHHI| Se | oatEs | toke|mie| 150 154680
Cr. Degree of Curve: 1.685° Superelewation: 0,057 Gauge: 0,352" Speed: 19.709MPH Warp 62: 0.577"
Cul W-Max (3Inch): 0.000MPH Left alignment 62: -0.220" Right Alignment 62: -0.318" Left Surface 62: 0,245" Right Surface 62: 0.094"
DE : : : : Track Override x|
| Track Override x| — Cwverride Track Speeds:
DR —cverride Track Speeds: ¥ Cwverride Subdivision Speeds Degree of Curve
HE [~ owerride Subdivision Speeds N - Freight Traffic Speed: Mot Tesked ;I 2.000 [deqgf100Ft]/div
L - . Live Reading: 1.655°
Freight Traffic Speed: INUt Tested LI \a'\-"ﬂ/\—\\ Passenger Traffic Speed: I'Ilgt Tested e Readings L
— Passenger Traffic Speed: INot Tested LI - - \_\\ LRC Traffic Speed: ég 5UDE"E|E3V;IZUH
z z z 0.500 [in]fdiv
RI. i : ~ : : s B : i ing: 0.057"
"“I.W LRC Traffic Speed: INDI: Tested _I — Override Track: gg - Live Reading: 0.057
Sgn M }waw —ewerride Track: W\M [~ cwerride Track - W Gauge
s ' v owerride Track N : Track Selection: gg RS 0.200 [in]/div
g z z |- B Live Reading: 0.352"
— Track Selection: f1 - Main Track 1 LI - - 95 e resding
- a B Crverride I Remove &0 J L
ST SI - Single Track - . 55 . Warp 62
Creerride I Remaove ML - Main Track 1 J . 5 . 70 = 5 D=0 Tnlid
S Mz - Main Track 2 - - - 75 . [ir]idiv
M3 - Main Track 3 — - - - a0 Current Reading: 0.577"
M4 - Main Track 4 a5
Wis. ¥D - Yard Track - : : a0
—_— w0 - Cross Owver T 1 a5
100 q
. T - OT - Other Track T v . -
Br.| oo 2250 zoog | T I 1500 1250 1000 7{105 250 -~
1443446 1443696 1443946 1444196 1444446 1444696 14+4946 144110 154430 154650
DF
18T Position Description Maximum Threshold Length Class of Defect Recommendation 1 E
L
—_— 15+6380 Comment: TS 15,0000, 15,6000, 20, 20,, ! T
0B B 15422 T.2.6.3 WaRP 31 - Exit Spiral 11/2in 1.400in 1FE LIRGEMT WARNIMNG FLAM MAIMT. I
= o 15422 T 260,56 WARP 62 - 21/8in 1.500in 10 Fk LIRGEMT WARNIMNG FLAM MAIMT. C
Rd. 4 15+11 T.C.6.6 WaRP 62 - 17/8in 1.5000n & Ft LIRGEMT WWaARMIMNG PLAMN MAIMNT. IE
15+0 Milepiost 15 A
R 3 1444595 T.C.6.6 WARP &2 - 17/8in 1.500 00 4 Ft LIRGEMT ‘WARNIMNG PLAM MAIMT. l
2 1444545 T.C.6.6 WARP &2 - 21/8in 1.500 00 12 Ft LIRGEMT ‘WARNIMNG PLAM MAIMT.
SF. 1 1442155 MC,TC.21 WiEh COMNCERM - 7l8in 0,700 in 16 Ft PRICRITY \WARNIMNG
1442112 Milepost 14,4
SP P
|GP5 Time: Fri May 03 10:06:23 2013 49, 413316 Morth 123.239030 Wesk |GPS Speed: Z0 Mph Satellites: 3 (=1} |Squamish Speeds25|25]--- |[1EI.QDD|42.DDD] |Gauge Operating  |[Squamish 14.4 M.log

s
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Integrated DefectFinder — Previous Run Overlay

SolldTrack Geomelry Defect Detector - Andian Technologies Ltd - US Patent 6,347,265 (Copyright 2009) <3 |g|_x_|
Eile Calbration ‘sew Qefectl’-ndev @uaﬁon Help
- & : RAIL| TIE| SRY | BR Ba *@@ 20.3 *Lﬂsl IIMI 8.000 L | 12.091
{Speed) Degree of Curve: -0.853° Supersievabor: 0.340"" Gauge: 0.292" Warp 31: 0.000" (Twast 62) [Balance Speed)
(-Max (3inch, 1558VG]) [Curve State) [Curve Engine 1 -JTD) [Cusve Engne 2 - CWR)  JTC Crosslevel (From Design [Left Alignment 62) (Right Alignment 62} [GPS Speed)
325 - NEARURGE RP 62 - Exit Spirdl - 1.
362 - NEAR URG RP 62 - Exit Spirat- 1.625 Degree cf Curve

WURGENT - TC YWARP 62 - Exif/Spiral - 1.625 W TOD Deg Dt
439 -NFAR URGE WAR B2 - it W
A - = Superelevabon
. : \J e s 0.500 [Inl/dv
\ / Cusrert Reading 0.340"
w\a—-—r" : ——-—‘—': i . - Gauge
‘. = : 2 0250 [In})/dv
Current Reading: 0.292"
L s o PN TG ke T I T o e Ve TP,V O PO Warp 31
z 7 : : 0.500 (Inydv

Cuzrent Reading: 0.000"

i [ E M) i B
310 X 2480 2170 1850 1550 1240 330 2 310 o
12678 12619 12560 12502 12443 12384 12325 12267 12.208 12143 12091
Position Description | Maximum Threshold Length Class of Defect Recommendation (N
3
'8 12195 | TCWARP 62 - Ex Spaal 13/4In 1.6001n 12Ft PLAN MAINT.
|7 12232 | TCWARP 62 - Entry Spiral 17/8In 1.6001n 24Ft PLAN MAINT.
sr |8 12240 | TCWARP 62 - Entry Spiral 15/81n [1.6001n 7Rt PLAN MAINT. \
==l 12248 | TCWARP 62 - Ertry Spiral 13/4In 1.6001n Skt PLAN MAINT.
SP| 4 12243 TCWARP 62 - Tangent 13%41n 1.6001n |6Ft PLAN MAINT =
a2 12422 wrcwmpsz £33 Spiral 15/81n 1.6001n 12Ft PLAN MAINT
bt 2 12823 | TCWARP 62 - Ex Spial ~ 134In 1.6001n 7R mmgyr |5y

’@srme Thu Jun 03 12:26:03 2010
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YardMaster Mode

ESuIidTrack Geometry Defect Detector - Andian Technologies Ltd - US Patent 6,3
File

Calibration

_1of x|

E

Wigw Defect Finder Operation  Help
- | = il GRUGE LIMITS SPEED
(ERIE S 'mﬂnl@ {f_"]lﬁlﬂmnl e e Y | |TIE| 1su| | |

0+0

Cr. Degres of Curve: 0,000° Supereleyation; 0,000" Gauge; 0.000" Speed: 0,000MPH Warp 62; 0,000"
Cul W-Mazx (3Inch): 0.000MPH Left alignment &2: 0,000" Right Alignment 62: 0.000" Left Surface 62: 0,000" Right Surface 62: 0.000"
r - ¥ard Testing | -
DE| ¢ - -
— I N WARMIMNG: Yehicle must be stationary to initialize run! N
DR [ N z Degree of Curve
anll : [~ File Information : 2,000 [deg/LO0FE]/div
vard Name: I ;I E Current Reading: 0.000°
Lub|| ¢ : vard Fila: I | B Superelevation
F - - 0.500 [in]/div
RI. Tesk Mame: I Current Reading: 0,000"
Sgn|l ¢ - —Run Information —Facing Directian - Gauge
3 - - e - 0,200 [in]/div
sSig|f z Description: I % Increasing Mieage z Current Reading: 0,000"
— N I " Decreasing Mileage N
F z Operator; :
STl ¢ - I — Testing Direction - Warp 62
[ N Cuskamer: ’ N 0,250 [in]/div
s : {* Testing F d :
Su . : by &s ?ng. arar . Current Reading: 0,000"
—l : —Defect Anakysis Testing in Reverse :
WS- . ¥ Urgent Defects r— Track and Location .
W Llrgent \Warnings : N
Br. T T T I Urg d Track: I _I | .
2500 2250 2000 1750 o i 250 tl
0+0 +0 o-+0 +0 [l ety s Location: [14.4000 0+0 0+0
DF ¥ Potential Urgent Defects M
= iti ipti i 1
ST Position Description ¥ Patential Urgent Warnings Clas=s of Defect Recommendation 1 E
— T
0B L
[E— 0K | Cancel I [+ Confirm Input E
Rd. E
— A
Ru. R
SF.
5P
|GP5 Time: Fri May 03 10:12:29 2013 49, 413316 Morth 123,239030 West  |GPS Speed: 20 Mph Satellites: 3 (=1} | Speeds ---|-—-|--- |[———|———] Gauge Operating Mok Logging
| y
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Post run Vlewmg (GeoPrlnt)

DY N — mﬁ;a-_ i
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Before data After data S

aligning aligning e
4 » | s | | G Thowibabd | Mom ﬂ Trve [ Dospton | | e ol e Thoowedd | Mam ':—:[_“J :‘f :—u—

AW T et

-
-

Igning two separate runs to examine geometric properties that may
have changed over time.

« Measurements can be made in both magnitude and distance.

 An excellent tool for the analysis, measurement, display, and printing
of geometry data.
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DefectFinder (Stand-alone software)

« Assists in finding recorded defects with GPS accuracy.

« User can access geometry data with a portable computer.
« Uses any type of waypoint file.

« Other considerations:
Solid Track data for maintenance and capital planning .
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DefectFinder — Locating Exceptions with GPS

Graph  Help

20 Fust Minimum crrl4n ]Auér;’upn 0t L'C-J'\"IC*C to GPS soure ‘
100 Famt Minimum Chrl41 = —— - = . e P PREAIg] [RE NS | — - - |
200 Mot Minimum Ctri+a ' 127.216000° W ; 127:210000%W N 1272080000 pistance | Direction [ Deosoription Beg _] Man r End =~
1 500 Feat Minimum ctrl+a ! | 4 3 8 | 3.21 South iumasm CTEHLVL B2 - Tangent 0914 "u a14 |
g ! it ! i | " l %4"701— 1 ‘1353u m::gt:j;:xés]r:ﬁ TECRLVLB2 - T | 0914|0914
P - outhy el - angen
B | 1 Mile Minirum Ctri+& [\ | | | \ Miles 163" | Maimurn; 2125 ‘
= | 10 Maters Minlmum Alt+0 \ | | | ‘ 3.21 South URGENT - TC XLVL - Tangent 0.900 0.900
= : : | \ A o [ Masiman: 5,25 \
50 M = Miles 162 Maximum. 5 250
| etars Minimunm Alt41 | \ - = | < e |
| ik ip i | | | | [ 3.21 South MEAFR URGENT - TCXLVL - Tangent 0900 |0.900
100 Meters Minimurm — Alt4-2 Miles 162" | Masimum: 5.250 [
" \ 500 Maters Minimurn ~ Alt+-3 ‘ | | | ‘ 4.24 NothWast |URGENT - TE RLVL - Tangsnt a769  |8.769
= | 1 Kilometers Minimum - Altad | | | | ‘ Miles 333* | Maximum: 3.375 .‘ |
= 2 Kilomatars Minimum  Alt45 X 4,24 Nortth-West |[NEAR URGENT - TCXIVL - Tangent 8769 [8.769 |8.776
s [ S e [ [ | | | Milwx 333 }M.x.mum 3,375 } |
b | | ‘ ’ | | | ‘ 5,07 North-Wast |NEAR URGENT - TCXLVL - Tangent 10745 (10746 [10.746
Milwsx 333 !MHXImIM’“' 1,625 “ |
} | | | | | | 607 North-West |[NEAR URGENT - TSIV 62 - Tangent 10,745 (10746 10,754
N Miles 333 [Masirmum: 1,500 \ 1
o | ‘ ‘ | | | | 1.3 NorthWest |NEAFR URGENT - TC W GA - Tangent 17290 |17 |17 300
b= i i { [ | PD 5m =3 } Milms aa5* "thiml am: 1172 ‘
] r y wS——— 206 North NEAFI LIRGENT - TCW GA - Entry Spiral 0,304 ‘:jlu 06
‘}:‘2 | | | | | 571 Mot | levs adn* | Maximum: 1 |
: 296 North [NEAR URAGE TCW GA - Curve 30,307 (30,307
Miles aa0* | Mawimurn: 1,12 | |
296 North NEAH URGENT - TCW GA - Curve 39931 39,333 30,336
D"“"’F. of Curve Miles l_mu' ‘_Mommum' 1125 ‘
1000.000 [mi/div 29.6 ‘Novlh [NEAR URGENT - TCW GA - Curve 39.954 | 30.358
Superelevation Milms 40 | Marirurm: 1,126 ¢ : |
: St - e - 29.6 Noith [NEAR URGENT - TCW GA - Curve ECEC
S e Se s NP PP 10 [mm)/div Miles 340° | Manimurn: 1.126 |
o ,.,-A.«,/xe--““\n_w-,@J"-'\,_,-._lif‘.rhﬁ\,.v-.ﬁ"\‘ N ANARA Vo ‘;,,-\,,._,._,iL b : Croasslevel (From Balance) 'j‘::lg l_‘:;[r]lh ‘uiﬁﬂtl;l:ﬂ?ﬁrj; TEW GA - Cuive 38,364 ‘
: : TV : : T e [ $ C { £ |
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i (-1 » PRCC e 29.9 NorthWwaest [NEAR URGENT - TC P/W BA - Cuive 62,159
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[ 30.0 MNorthWest |NEAF URGENT - TCXLVL - Tang Sl S i
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2,000 [mm]/div 30.0 NothMWest |URGENT - TC PA/MARE - Curvis
ORI M\ MW Twint 62 Milws 307* | Maximum: 33.000 £ = v
30.0 NorthWeast |URGENT - TCRLVL - Tangwen) Stopped
2.000 [mml/div Milis ETEE Masximum: 2,125 LK H>» ¢ v
< >

Loaded a previous Log file onto a laptop computer coupled with a GPS
receiver, which allows crews to drive up to the defect location quickly and
accurately.

Load up TEST car, railwear, RFD defects, track features, any standard waypoint
file.
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How Does It Compare?
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Comparison Between Heavy Geometry System

(ImageMap) and SolidTrack
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Comparison Between Heavy Geometry System
(ImageMap) and SolidTrack
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Summary

« Affordable electronic track geometry inspection
system.

« Simple, Accurate, Reliable, and Robust

« Most of the travelling can be done on public roads, before
getting on track

« Evaluate track condition while inspection are being
complete
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 On/off track within minutes, to maximizes track time

 Rapid deployment to any questionable locations, unlike
heavy geometry car testing is based on a schedule and is
rail bound. Immediate response to emerging issues

« Great supplemental geometry testing tool.
Some low density trackage only receive one or two heavy
track geometry tests per year
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« Ease of training within a very short period of time
* Horning experienced supervisors’ inspection skills

« On track, real time scenario for knowledge transfer and
discussion

« Development tool for young supervisors with less
experience. Training oversight for in track geometry
exception recognitions (Seeing Eye Dog)

« Observed significant decrease in geometry caused
derailments and overall reduction in slow orders in face of
>30% Increase Iin rail traffic.
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Total October 15t TSO minutes by Sub Region
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*Accepted as electronic geometry testing for Class 1
and Class 2 track by Transport Canada (RRTS - 4)

Designated Minimum Electronic Geometry Inspection Frequency Table

Track

Annual Frequency Requirements

Class of
Track <5 MGT 5-=15 MGT 15 - 35 MGT > 35 MGT
LGIV — Twice LGIV — Three times LG":};ETSWEE
Class 1 N/A Or Or Or
HGIV - Once HGIV - Once HGIV - Once
LGIV — Twice LGIV — Three times LGIV — Three times LGIV — Quarterly
Class 2 Or Or Or Or
HGIV - Once HGIV - Once HGIV Twice HGIV Twice
Class 3 HGIV - Once HGIV — Once HGIV — Twice HGIV — Twice
Class 4 HGIV — Twice HGIV — Twice HGIV — Twice HGIV - Twice
Class 5 HGIV — Twice HGIV — Twice HGIV — Twice HG'En:ETShrEE
LGIV — Twice LGIV — Twice LGIV — Twice LGIV — Twice
Crossovers® Or Or Or Or
HGIV - Once HGIV - Once HGIV - Once HGIV - Once
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Where will we go next?

We will be elevating SolidTrack
“Predictor” software in the coming

weeks to extend data capabillities.

P

“Predictor” software plots
successive geometry runs and
forecasts future geometry
values for greater asset
utilization.
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