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Assess Condition of the Pole (Calculate Remaining Strength) 

• Non-Destructive Testing (NDT) method 

- Pole Radar Unit (Find areas of the pole with compromised wood) 

- Pole Tester (Test the pole at the desired cross-section and find Remaining 

Strength of the pole) 

• Mobile Software Application (Pole Tester) 

      

Assess Load on the Pole (Calculate Probability of Failure) 

• Reliability Based Design method 

• Mobile Software Application (Pole Designer) 

Utility wood poles health indicators 

• Remaining Strength of the pole 

• Probability of Failure of the pole 



 

Some of the issues 

 

• Wooden poles used for electricity distribution deteriorate with age. 

 

• 70 per cent of the 8.5 million wooden poles in service as part of the 

electricity distribution infrastructure in Australia are over 35 years old. 

 

• Termite damage to wooden power poles is a huge problem in Australia. 

 

 

 



Wooden Pole Internal & External Decay 



Utility wood poles health indicators 





GPR Inspection employs 

electromagnetic waves 

which will reflect from a 

boundary between objects 

with different dielectric 

properties. The larger the 

difference between the 

dielectrics of two different 

materials, the larger the 

radar wave.  

 

For example, the 

difference between the 

dielectric of good wood 

and compromised wood 

causes some of the radar 

energy to be reflected back 

to the surface antenna. 

Pole Radar Unit (Ground Penetrating Radar) 





Non-invasive inspection of wood utility poles. Inspection 

below ground through concrete and asphalt. 









NDT – Pole Tester 





Pole Tester Software: Admin Screen 



Pole Tester Software: Pole Data Capture Screen 



Pole Tester Sender-Receiver Signals 



Pole Tester Software: Time of Flight Grid 



Pole Tester Software Snapshot Report 



NDT Trial: ESB - Ireland  



NDT Trial: ESB - Ireland  



• Mobile Engineering Tablet Application 

• Single or Double Structures 

• Site and Environmental Factors 

• Calculate Wind Loads 

• Use Regional Historical Wind Data 

• Measure Conductor Spans and Sags 

• Stay Wires 

• Transformers 

• Attachments 

• Produce Structure Health Indicators 

• Probability of Failure 

• Reliability Index 

• Condition Category 

• Time To Failure 

 

Overhead Line Structure Design  





Historical Extreme Wind 



 

Variability of load and strength 

-Probabilistic approach takes into 

account uncertainties in measuring 

pole strength and wind load.  

 

-Gumbel distribution is used to 

model extreme annual wind load.  

 

-Lognormal distribution is used to 

model uncertainties in pole strength. 

 

  

 



 

Probability of Failure (Reliability Index) 

 

 

Gumbel Distribution 

Lognormal Distribution 



 

 

 

 

Pole Designer Software: Data Capture Dashboard 



 

 

 

 

Pole Designer Software: Conductor Data Capture 



 

 

 

 



Pole Designer Compass: Conductor Bearings 



Pole Designer Loading Model 



 

Time to Failure 

 

 



 

 

 

 

Pole Designer Report: High Reliability Structure 



 

 

 

 

Pole Designer Report: Low Reliability Structure 



Modelling Time to Failure Data 

 

Hazard or Survivability Function built from Time to Failure data for a 

network of poles demonstrates: 

 

• Reliability of the network 

 

• Scope of the future pole replacements  

 

• A means for valuation analysis  



 

 

 

 

Weibull Cumulative Distribution Function of Time To Failure Data 

Years  %Replace 

--------------------- 

    5 7 

    10 35 

    15 68 

    20 90 

    25 97 

(Years) 

Planning pole replacements 
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