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Outline

• Background of Onboard Noise Measurements at BART
– Built Web App (CorrTracker) that is based on a MySQL database
– Expanded database to incorporate other data sets
– Contract to customize for Sound Transit
– Is tool useful tool for State of Good Repair (SGR) programs?

• FTA Rule on SGR
• Introduction to CorrTracker
• Application of CorrTracker-type tools to SGR
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Transit Asset Management; 
National Transit Database, 
Final Rule (July 26, 2016)
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Key Points in FTA SGR Rule

• Establishes minimum requirements for 
asset management

• Applies to all recipients of chapter 53 
funds for public transportation
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Rule Requires Public Transit Systems

• To develop and implement a Transit Asset 
Management (TAM) plan that includes 
– an asset inventory
– condition assessments of inventoried assets, 

and 
– a prioritized list of investments to improve the 

state of good repair. 



6

Transit systems must :

• Set asset performance targets based on 
the SGR measures 

• The targets and condition the assets must 
be reported to the National Transit 
Database 
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FTA guidance on fixed-guideway SGR

The performance measure for rail fixed-
guideway, track, signals, and systems is the 
percentage of track segments with performance 
restrictions. 

Translation: Number of slow orders
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Number of Slow Orders

• Defined by number of slow orders
• Fewer slow orders  better SGR
• Does not provide guidance to 

maintenance staff
• Does eliminating all slow orders reduce 

the odds of receiving FTA funding???
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CorrTracker Background
• Initially used at BART to prioritize rail grinding

– Provided BART staff with PDFs of station-to-station noise spectrograms plus 
speed data

– At the request of BART staff, ATS prepared a web app (CorrTracker) to 
store and display data

• Have been measuring BART systemwide at 6-month intervals since 
2012

• In late 2016 contracted with Sound Transit to provide a customized 
version of CorrTracker

• Have used the data to investigate issues other than corrugation.
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Rail Corrugation
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On-Board Noise Measurement, 2003
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Example Station‐to‐Station Spectrogram



13CorrTracker: Opening Screen
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CorrTracker: Selected Measurement
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CorrTracker: Two Measurements
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CorrTracker: Tabular Displays (2012)
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CorrTracker: Tabular Displays (2017)
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CorrTracker, Grinding Priorities

Grinding Priorities. TCI used to find regions of track to grind. Prioritize by a 
combination of max TCI in region and the length of exceedance. 
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Other Data Types

• Track fault measurements
– (e.g. Sperry Ultrasoinc Measurements)

• Rail profile measurements 
– (e.g. Holland Rangecam software)

• Database of rail grinding
• Database of track maintenance
• Rolling Contact Fatigue (RCF) 

measurements



20

Application to New Wheel Profile at BART
• Display multiple types of data on “track chart” 

type display
– MATLAB charts

• Identified 50 locations that will be watched as 
new profiles are introduced

• Criteria for selecting monitoring sites
– Locations where historically have had corrugation 

or other problems.
– Variety of structures and track types.
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Extensions for Sound Transit

• TCI for rolling noise and curve noise 
(squeal and flanging)

• RFID tags at ends of station platforms
• Investigating applications to State of Good 

Repair
– Question is whether CorrTracker can be used 

as a “performance measure”.
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Qualitative vs. Quantitative Measures

• “Qualitative” example: visual track 
inspections. 

• Quantitative includes all the various 
means of measuring track features (e.g. 
profiles, rail wear, gauge, ultrasonic fault 
measurements, …
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SGR wants a number

• Measure
• Analyze
• Displays to illustrate

– Note that different displays are appropriate for different 
audiences.

– Relatively untechnical displays for management and 
directors

– Technical displays to help engineers identify trends and 
maintenance staff see what needs to be done

• Metric(s) based on measurements



25Bonus: Comparison of new and old wheel 
profiles at BART

• Onboard noise can be quick measure to 
compare how well a new wheel profile performs 
acoustically.

• Example: comparison of BART’s existing 
cylindrical wheels to a new profile that is more 
conical (BT-3).



26BONUS: Comparison of new and old 
wheel profiles at BART

BT-3

Cylindrical

Thicker lines = BT‐3

10 dB 
lower on 
curves



27

Cylindrical vs BT-3 Wheel Profile

Filters

Percentage of subgroup 
where BT‐3 Wheels are 

quieter
None 

(Speed >= 15) 66 %

Speed >= 25 66 %

Speed >= 35 65 %

Speed >= 45 65 %

Speed >= 55 65 %

Speed >= 65 65 %

Filters

Percentage of 
subgroup where 
BT‐3 Wheels are 

quieter
Tangents 64 %
Curves 68 %

Curves > 1 degrees (5729’) 68 %

Curves > 2 degrees (2864’) 56 %

Curves > 3 degrees (1909’) 52 %

Curves > 5 degrees (1145’) 98 %

Curves > 7 degrees (817’) 100 %

1. 2/3 of track: BT‐3 is quieter, but 1/3 of track BT‐3 is louder.
2. 2/3 is true whether tangent or curves except:
3. 100% of 5 degree or greater curves are quieter with BT‐3.
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Thank you! 

Questions…


