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Viewer and Integrated Data Streams
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Partnership with Norfolk Southern

e Began surface inspection of NS wood ties in 2014

First internal inspection (x-ray) in 2016

Senior leadership at NS directly involved in developing a 5 — score
grading model for surface condition of ties

Versatile Reporting
e 39 ft tie condition
e Tie clusters
e Joint bar tie condition
e Mile summary

Tie Marking system currently in development

Development of Tie Replacement Logic (TRL) began in 2016
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Grading vs Replacing

Factors contributing to tie
replacement

* Plate cut, spikes

* Internal condition

* Neighboring ties

e Curvature, tonnage
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TRL Replace = 4 Ties
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g Aurora Xi Score vs Tie Replacement Logic -
Curve

Aurora Xi Replace = 3 Ties TRL Replace = 5 Ties
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TRL= High Tonnage Line

Tie Replacement
212 additional ties per mile
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TRL—Low Tonnage Line

Tie Replacement
34 additional ties per mile
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Marking at Norfolk Southern
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Tie Model & Tie Replacement Logic

5-NUMBER SCORING SYSTEM

Best Good Fair Failed
New Tie, Replace in Replace Replace Failed Tie,
Replaced third cycle next cycle this cycle replace this cycle |
last cycle

January 2014 - Tie Model 1.0

November 2015 - Tie model 2.0
May 2016 - Tie replacement logic

November 2017 - Tie marking testing




Aurora Tie Replacement Logic

* |n May 2016, NS began the process of adding logic to the Aurora tie score in an effort to
determine which ties will be replaced during the next tie cycle

e Factors used to determine a “weighted” tie

change out score include: 15 Tie Sample Replacement Logic
e Crossing approaches "
e Joint bar locations
e Turnout approaches
e Aurora x-ray score
e Tonnage
* Neighbor ties
* High spikes
e Curve rules
e Plate cut

Tie Score
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Aurora TRL Match Rates

Division Location Prefix Suffix
1/23/18 Charleston 52.24
1/23/18 Charleston 48.54
1/23/18 Charleston 47.66
11/28/17 Charleston 39.2
7/26/17 Worden 468.8
7/26/17 Worden 458
7/26/17 Worden 456.3
7/25/17 Fostoria 280.9
7/24/17 Camden 48.8
7/24/17 Camden 36.5
6/6/17 Selma 199.0-199.4
5/18/17 South Point 570.2
5/17/17 Elkhorn 383.3
4/18/17 Argos 445.43
4/18/17 LaPorte 467.41
4/17/17 Hammond 507.49
11/2/16 N. Sale Creek 316-317
='m NORFOLK
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