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Texas Cable Stayed Bridges

Fred Hartman – Baytown

Veterans Memorial – Port Arthur
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Texas Cable Stayed Bridges
Fred Hartman vibrations
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Fred Hartman Vibrations
Immediate Retrofits
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Texas Cable Stayed Bridges
Veterans Memorial vibrations
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Texas Stay Cable Vibrations
Concerns

Serviceability of the stay system

Long term durability – Fatigue

How best to reduce vibrations

How to determine if damage occurred

Public Perception of Safety
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Texas Stay Cable Vibrations
Research Projects

Project 0-1400 – “Investigation of Wind/Rain 
Induced Stay Vibrations in Cable Stayed 
Bridges”

Project 0-1401 – “Determination of Fatigue 
Damage in Cable Stays”
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Stay Cable Research Projects
Project 0-1400 Methodology

Field Measurement of vibrations

Record meteorological data

Conduct wind tunnel tests

Develop mitigation strategies

Collect field data on mitigation strategies
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Monitoring instrumentation

Project 0-1400 – Monitoring
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Project 0-1400 – Monitoring
Wind/Rain vibration response
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Dependence on wind direction 

Project 0-1400 – Monitoring
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Prototype dampers 

Project 0-1400 – Monitoring
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Undamped stay

Project 0-1400 – Monitoring
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Damped stay – Viscous Damper
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Project 0-1400 – Monitoring
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Viscous damper performance

Project 0-1400 – Monitoring
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Project 0-1400 – Monitoring
Large amplitude vibration from:

Wind/Rain vibrations

Dry cable vibrations

Deck-induced vibrations

Vibrations yet to be categorized
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Viscous Damper Installation
Fred Hartman
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Viscous Damper Installation
Veterans Memorial
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Cable Stay Research Projects
Project 0-1401 Methodology

Measure field strain and acceleration response

Develop analytical models

Design and construct test specimens

Develop instrumentation plan

Conduct fatigue testing of specimens

Evaluate measured response

Correlate field and lab results

Predict remaining service life of stays
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Twelve large-scale specimens
Anchor heads – 19 strands

Overall length – 34 ft

Transverse loads applied at midspan

Anchor Head
Tension Ring

34 ft

7½ in.4½ in.

Project 0-1401 – Fatigue Testing
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Project 0-1401 – Fatigue Testing

0.6”, 7-wire strand

PE pipe

Helical spacer wire

Stress to 40% GUTS

Grout
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Project 0-1401 – Fatigue Testing
Specimen post mortem
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Project 0-1401 – Fatigue Testing
Specimen post mortem

Grout Void
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More than 55 million loading cycles.

More than 420 days of testing.

Project 0-1401 – Fatigue Testing
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More than 600 wire breaks.
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Wire break initiation points: 
Fretting fatigue between wires in strand

Fatigue failure initiated by wedges

Fatigue failure initiated by corrosion pits

Wire breaks are expected to occur at ends

Project 0-1401 – Fatigue Testing
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Project 0-1401 – Fatigue Testing
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Project 0-1401 – Fatigue Testing
Acoustic Monitoring Method

SoundPrint©

Used on all stay fatigue tests

Anchor Head
Tension Ring

34 ft

7½ in.4½ in.
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Acoustic Monitoring
Actual location vs predicted

Comparison (sorted in descending order)

0.06.012.018.024.0
Distance measured from the Anchor Head Tower [in.]

Actual

Soundprint
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Fred Hartman Acoustic Monitoring
Sensor locations
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Possible wire breaks

Fred Hartman Acoustic Monitoring

SOUTH TOWER NORTH TOWER

NORTH TOWERSOUTH TOWER

LINE B
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ELEVATION

PLAN VIEW
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Questions?

Keith Ramsey, P.E.Keith Ramsey, P.E.
Director of Field OperationsDirector of Field Operations

Bridge Division Bridge Division –– TxDOTTxDOT
kramsey@dot.state.tx.uskramsey@dot.state.tx.us

(512) 416(512) 416--22502250


