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Course Descriptions
BASIC SURVEYING: Students will learn the basic methods of line route surveying. They will learn how to 
make accurate distance measurements, turn and bisect line angles, and measure changes in elevation 
using the basic surveying instruments. A basic overview of total station and GPS surveying will be 
included as a reference and introduction to further study.  

1. Fundamental Principles
a)  How to achieve a level of accuracy relative to the job
b)  Understanding township, range, and section lines

2. Measurements
a)  Length – pacing, 100-ft tape, Rolatape (wheel), 

 rangefinder, vehicle
b)  Turning and bisecting line angles – 100-ft tape, pull-

 finder, hand compass, transit
c)  Structure alignment – range rods, binoculars, transit

3. Elevation Profile and Object Height
a)  Measuring changes in elevation using a hand level
b)  Measuring height and elevation using an Abney level or 

 clinometer
c)  Using a transit and level rod for surveying a complete 

 elevation profile

4. Special Techniques
a)  Running offset lines around obstacles
b)  Busting-in between two points
c)  Extra long-distance alignment

5. Total Station (Introduction and Overview)
a)  Description of equipment and accessories
b)  Programming the job and conducting a survey
c)  Transfer of field data to AutoCAD

6. Geographical Positioning Systems (Introduction and 
Overview)
a)  Types of GPS systems and basic operation
b)  Using GPS to inventory existing line routes
c)  Overlay of GPS data to geo-referenced maps and aerial 

 photographs

OVERHEAD STRUCTURE DESIGN: Students will learn to design overhead electrical distribution 
structures. Tables and graphs will be provided for students to look up design values for immediate 
application in the field. They will also learn to make basic calculations to determine strength and 
maximum allowable spans for wind and ice loading, plus total guy load due to tension and wind.

1. Conductors
a)  Ruling span theory and calculation
b)  Sag and tension calculations and tables
c)  Galloping and Aeolian vibration
d)  Maximum span based on vertical and horizontal

 conductor separation
e)  Conductor stringing and sag measurement

2. Poles
a)  Ultimate resisting and bending moments of wood poles
b)  Transverse conductor wind load and calculations
c)  Calculation of maximum wind span for tangent poles
d)  Designing unguyed small line angle poles and 

 embedment
e)  Selection of pole class based on transformer weight and 

 vertical loading
f)  Unguyed line angle poles

3. Pole-Top Assemblies
a)  Types of horizontal and vertical pole-top assemblies
b)  Crossarm loading and maximum weight spans
c)  Characteristics and selection of pin and post type 

 insulator assemblies
d)  Pole-top assembly strength calculations

4. Guys and Anchors
a)  Determination of horizontal pull based on transverse 

 and longitudinal loads
b)  Calculation of total guy load as a resultant of guy lead to 

 height ratio
c)  Soil classification and anchor selection
d)  Designing a dead-end anchor/guy assembly
e)  Designing a line angle anchor/guy assembly
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JOINT USE STAKING: Students will learn how to handle joint use attachments. They will learn how 
to perform make-ready surveys, measure clearances, determine strength requirements, prepare 
construction estimates, make final inspections, and understand the requirements of joint use contracts. 

1. Types of Joint Use
a)  Communication on distribution
b)  Distribution on transmission
c)  Distribution on distribution

2. Determining Strength Requirements for Joint Use Aerial 
Attachments
a)  NESC grades of construction
b)  Transverse wind load on tangent structures

3. NESC Joint Use Requirements for Separation of Joint Use 
Utilities
a)  Overhead vertical and horizontal clearance at supports 

 and mid-span
b)  Climbing and working space for operating personnel
c)  Separate lay and random lay of underground cables in a 

 joint use trench
d)  Position of power and communication cables in an 

 underground duct system

4. Joint Use Contracts
a)  The anatomy of a joint use contract
b)  Owner and renter responsibilities
c)  Permitting and application procedure
d)  Special requirements for joint use attachment
e)  Determining rental and construction costs

5. Inspection of Joint Use Attachments
a)  System-wide inspections for NESC violations
b)  Post-make-ready construction and attachment
c)  Attachment pole count frequency and procedure

6. Performing Make-Ready Surveys
a)  Establishing attachment positions and measuring 

 clearance
b)  Preparing construction specifications and cost estimates

UNIQUE STRUCTURES: Students will learn to design special structures that require additional strength 
due to extreme wind load, long spans, and multiple circuits. This section also includes designing steel 
pole and unguyed wood pole structures.

1. Extreme Wind and Ice Loading
a)  Evaluating pole strength for extreme wind applications
b)  Example problems

2. Designing a Double Circuit
a)  Configuration options
b)  Guying techniques
c)  Vertical spacing between circuits
d)  Maximum span lengths

3. Ductile Iron Poles


