
1

Track and Substructure DiagnosisTrack and Substructure DiagnosisTrack and Substructure DiagnosisTrack and Substructure Diagnosis

September 16, 2015September 16, 2015September 16, 2015September 16, 2015

James HyslipJames HyslipJames HyslipJames Hyslip

20202020thththth International Convention of the Working Committee on Railway International Convention of the Working Committee on Railway International Convention of the Working Committee on Railway International Convention of the Working Committee on Railway 
Technology (Infrastructure)Technology (Infrastructure)Technology (Infrastructure)Technology (Infrastructure)

Salzburg, AustriaSalzburg, AustriaSalzburg, AustriaSalzburg, Austria

Steven ChrismerSteven ChrismerSteven ChrismerSteven Chrismer

FormerlyFormerlyFormerlyFormerly

Engineering Services



� Background
◦ North American Railroads, Amtrak

� Substructure Diagnostics

� Track Geometry Analysis

� Remedies
◦ Design Overlift Tamping, Stoneblowing, 

Chemical Grouting
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� Fouled Ballast

� Mudspots

� Ties

� Embankments

� Drainage

� Transitions



� MappingMappingMappingMapping

� Ground Penetrating RadarGround Penetrating RadarGround Penetrating RadarGround Penetrating Radar

� Geotechnical InstrumentationGeotechnical InstrumentationGeotechnical InstrumentationGeotechnical Instrumentation

� Track GeometryTrack GeometryTrack GeometryTrack Geometry

� Integrated Data & VisualizationIntegrated Data & VisualizationIntegrated Data & VisualizationIntegrated Data & Visualization
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- Layers
- Moisture
- Fouling
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Slow Speed
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History of Track

Geometry Roughness
May 2012

Jan 2014

Roughness returns

quickly due to

fouled ballast

Roughness driven

by high moisture

in subgrade

Roughness corrected
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Post-Maintenance Profile



0

0,5

1

1,5

2

2,5

3

3,5

4

4,5

5

03.18.11 05.17.11 07.16.11 09.14.11

Standard 

Deviation 

Roughness 

(mm)

Date

LProfSD RProfSD

After DOL

Before DOL

0

1

2

3

4

5

5.17.09 6.16.09 7.16.09 8.15.09

Std. 

Dev. 

(mm)

Date

LProfSD

RProfSD

After 

Surfacing
Before 

Surfacing

Conventional Tamping

DOL found to be at least 3X more durable than conventional

tamping under Passenger and HAL Freight traffic 
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T3 Traffic

Chemical Grouting
performed on 7/18/14
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Thank you for your attention!


