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Introduction - Services Provided
• Customers

– 100 plus Utilities

– 32 States

• Pole Inspection 

– Non-Destructive Evaluation (NDE) services

– Training 3rd Parties Utilities / Contractors in use of technology

– Process based on RUS 1730B-121 and AWPA M13-15

• Fiber Consenting

– Minimum Clearances 

– PLA/ Make Ready



Introduction Services Provided
• Joint Use Inventory /NESC Audits

– Communications Attachers

– Heights/CWSZ

• Pole Treatments

– GFume

– Qualified Supervisor/Certified Operator

• Network Hardening

– Consulting/Design Services

– Physical Reinforcement



Industry Leading Research Team

Lead Research and Development University Partners



RUS 1730B – 121 : Purpose

“The purpose of a planned inspection program is to 
reveal danger poles and poles which are in early stages 
of decay so that corrective action can be taken to 
prolong the service life of the pole. The end result of 
the inspection program is the establishment of a 
continuing maintenance program for extending the 
average service life of all poles on the system.”



Basic Pole Testing Process –Guideline - RUS1730B-121/AWPA M13-15

Basic Inspection Quality ControlSummary and 
Target Pole Report 

Recommendation

Target Pole Fail 
Recommend 

Replace
Physical Red Tag

Quality Control 
Parameters:

• Drill or Full 
Scan

• Rec. Audit 1% 
to 5% of All 
Passed Poles 

• Opt. 
SPIDACalc
Assessment

Pole Passed 
Re-inspect in 10 

yrs

Target Poles, Not 
Failed: 
Monitor: 5 years
Remediation (Truss)
Engineering 
Assessment
Database Tag only

Pass Reinspect in 10 
(approx. 95% of Poles)100% of all Poles 

receive the 
following test:

• Visual 
Inspection

• Hammer Test
• Measurement
• Shell Rot
• Ultrasonic 

Threshold
• Ultrasonic 

Initial Scan 

Identify Target Poles 
Reasons:

• Shake, or Ring 
Separation

• Extensive Shell 
Rot

• Split Head
• Extensive Mech. 

Damage
• Other
• Tag (Reinspect 2-

5 yrs)
• Red Tag 

(Replace)



Ultrasound NDE Key Advantages
• Concrete/Asphalt Embedded Wooden Poles can be Tested

– Can detect decay up to 18 inches below grade

– No restoration Costs

• Detection of Incipient Decay – Stage One Decay

– 5-7 Year Advance Notice on Issues with the pole

– Traditional Inspection only detects ESD – Early Stage Decay – Stage Two Decay

• Full Data Capture and infield Diagnostic Reports

– Audit Trail - ADC Signal – over 2000 Data Samples per file

– Allows for Inspection Quality Control

• No Damage to Pole versus Drill Testing

– IOU Engineering analysis damage estimates are around 3%-7%

– SPIDACalc damage estimate shows 4.2% - 7% (SP 40/4)

• Use Current Contractors Teams or UAM Teams

– Lease/Sell Units to utility contractors or provide direct service

– Technology and Training Provided to Utilities and Contractors



Why is Non Destructive Evaluation (NDE) Important?
Less Damage

Current Drill Process
45 years expected but damaging 

inspections start at approximately 
yr 15-22

Pole Longevity and Reliability

Leave good wood  alone, focus on 
target poles to increase overall pole 

lifespan  and reliability.

ANSI O5.1-2017
( New Wood Poles: Specs/Dimensions )
5.2  Prohibited defects 
5.2.4 Holes, open or plugged, are prohibited…



So How Much Damage Is Done?

• Estimates Vary

– SPIDACalc shows 4.2% - 7% (SP 4/40)

– IOU Engineering analysis estimates are around 3%-7%

– Some Traditional Inspection Co’s: “Negligible Damage”

• The true cost of drilling every pole

– Economic Damage - 4/40 base cost of $500 means that over $20 is 
caused if a drill test is performed.

– Increased risk – a 71% RSM pole after testing becomes a reject at 
66.8%

• Treating a Pole results in more reduction of remaining strength
– SPIDACalc shows 9% reduction (SP 40/4)

Source/s** IOU internal assessment/SPIDACalc



Where Does NDE Fit in a Program

Important Complementary Tool for Inspectors

• UB1000 is used as the “Thermometer” to check the “temperature” of all poles.
• A high read means further investigation is required – Drill/Bore
• Key indicator: Peak Power ( First/Second Arrivals )
• Hammer, Drill, Shell Gauge are also part of toolkit

Analogy: Doctors visit
• Thermometer first, Scalpel second

Pole Population Generic Aging/Decay Profile 

• 0-5 years – Very small number of outlier rejects

• 22-25 year – Decay poles become apparent

• 65-75 years* – Poles generally become less strong

*Source: NORTH AMERICAN WOOD POLE COUNCIL TECHNICAL BULLETIN No. 17-D-202



The Decay => Ultrasound Relationship

• Key Precursors for Decay *

– Existence of Decay Fungi - Introduced or Pre-existing
» Brown Rot (heart rot in softwood), 
» White Rot ( Prevalent in hardwoods/conifers)
» Soft Rot (Shell Rot – Reduced Circumference)

– Oxygen - Ground line and Slightly Below (approx. 18inches)
– Moisture - Generally above about 20% Moisture Content 
– Temperature - Generally 60-80 Degrees (but begins at 32 degrees)

• Stages of Decay

– Incipient Decay ( Cell Breakdown ) 
» Detected with Ultrasonic Testing (allows better treatment decisions)

– Early Stage Decay (Punky Wood, Dusty Wood, Doughy Wood)
• Discoloration/Weakening
• Detected with Ultrasonic or Traditional Drilling

– Advanced Decay– Brown Rot /White Rot /Soft Rot 
• Detected with Ultrasonic or Traditional Drilling
• Hollowness/Degradation 

* Source – Dr Jeffrey Morrell – 2012. Wood Pole Maintenance Manual



Chemical Breakdown creates Energy Attenuation 

Sound Scatters - Higher in Energy Attenuation

Source – Cho, Younho, and Joseph L. Rose. "A boundary element solution for a mode conversion 
study on the edge reflection of Lamb waves." The Journal of the Acoustical Society of America 99.4 
(1996): 2097-2109.

Decay Fungi Types: soft rot, white rot, and brown rot

• Fungi spores develop fungus filaments (hyphae) 
• Hyphae secrete enzymes to breakdown hemicellulose into sugars 
• Hemicellulose is approx. 40% of weight of wood



Weight Loss in Incipient Decay Stage =>Strength Loss

Source – Winandy, Jerrold E., and Jeffrey J. Morrell. "Relationship between incipient decay, strength, 
and chemical composition of Douglas-fir heartwood." (1993).



A Trained Inspector Plus Process Plus Technology are Required

Source: Gerald L. Daugherty
The Realistic Expectation of an In-Place Wood Pole Inspection Program



Technicians – IKE or Tablet Based Apps



Ultrasound through Wood – MATLAB Simulation

Key Indicator 2: Peak Energy 

• Sound => Energy
• Measure Peak Energy Attenuation
• Peak Energy 1b and 2

Probe A - B

Arrival 1 – Internal
Heart Rot Indicator

Arrival 2 – Shell
Shell Rot Indicator

A ProbeB Probe



UB1000 Device



UB1000 Device and Signal Analysis

• UB1000 - Ultrasound Device
• Serves as both transmitter and receiver

• Generate pressure wave at 50 KHz

• Transmits raw signal to tablet via Bluetooth for further analysis

• Over 8000 samples downloaded per double download

• Time Domain Energy Algorithm (TDEA) / Pole Analysis App 
• TOF Calculation Immediately

• ADC (Analog Digital Conversion)  downloaded and displayed

• DSP (Digital Signal Processing) algorithm to avoid false detection.

• Arrivals 1A, 1B and 2  Calculated

• Report Generated Pole Analysis App (PAA)



Decay Stages – Ultrasound Advantage
(Identifies all Decay Stages) 

Ground line
Most common 
decay area 
0-18” Below 
Ground line

Incipient 
Decay

Punky 
Wood

Heart 
Rot/Decay

Ultrasonic Scan
Probes

Ultrasonics Provides the same efficacy as the 
“Partial Excavate, Sound and Bore” process

“Good Wood” Threshold

Yellow Tag: If 40% or 
greater than “Good 
Wood” TOF Threshold

2 feet 
AGL for 
“Good 
Wood” 

Shell 
Rot/Decay



Example Signals – Good Pole

1A – First Arrival – Fastest / lightest signal through heart
1B – First Arrival – Stronger signal through Internal/heart
2 – Second Arrival – Strongest Signal around shell

ADC 

DSP 



Example – Shell Rot – ADC Signal



Example – Shell Rot – DSP Signal
Internal/Heart Circ/Shell



Example – Internal Decay– ADC Signal



Example – Internal Decay – DSP Signal
Internal/Heart Circ/Shell



Hardwood Heart Rot Example



Field Technician Analyzer Reporting



Cloud Based Data-warehouse



Cloud Based Data-warehouse



Fiber Consenting / NESC Audits / Joint Use Audits



Cloud Database
Integration to IKE Cloud

Pole Structures

NESC Violations

Attachments

UAM Inc - Joint Use NESC  Audit - Process



UAM Inc - Joint Use NESC  Audit - Process



Questions

wayne.hall@utilityassetmanager.com

www.gridmgr.com
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