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Introduction:

HDPE pipe systems carry drinking water, gas and industrial fluids in many networks, yet failures still trace
back to the wrong SDR for the operating pressure, a cold or contaminated fusion joint, poor bedding, or a
field pressure test misread because polyethylene creeps under load. This Core Concept course trains piping
engineers, supervisors and inspectors to select PE grades and dimensions from long-term strength data,
control butt fusion and electrofusion, install by trench or trenchless methods and test PE lines correctly.
Participants produce a PE Pipeline Specification, Jointing QA and Test Plan for a case network.

Course Objectives:

* Select a polyethylene material designation and SDR for a given fluid, operating pressure and
temperature using long-term strength data

* Calculate maximum operating pressure from hoop stress, design coefficient and temperature
derating for water, gas and industrial lines

* Specify pipe, electrofusion and spigot fittings, tapping tees and flange adaptors that suit the chosen
PE system

* Supervise butt fusion and electrofusion joints to written parameters and verify them through visual
checks, data logs and sample tests

* Plan trench, directional drilling and slip-lining installation with thrust restraint and thermal
contraction allowances

* Run and judge a field hydrostatic test on a PE line that accounts for creep, then diagnose common PE
failure modes

Target Audience:

* Piping and pipeline engineers who size and specify polyethylene lines for water, gas or industrial
service

« Site supervisors who direct fusion crews, trenching and pipe laying on PE projects

* Inspectors and QA/QC staff who witness fusion joints, review data logs and sign off pressure tests

* Maintenance and network operations engineers who repair, extend and rehabilitate existing PE and
older mains

* Consultant and contractor engineers who write PE material and installation specifications for tenders
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Course Outline:

Day 1: Polyethylene Pipe Materials and Current Network Review

« PE80 and PE100 Material Designations, Density and Molecular Weight Effects

* Viscoelastic Behaviour: Creep, Stress Relaxation and Time-Dependent Modulus
* Water, Gas and Industrial Service Duties for Polyethylene Pipelines

* Chemical Resistance Tables, UV Stabilisation and Carbon Black Content

* Existing PE Asset Records Review: Pipe Markings, Joint Logs and Leak History

Day 2: Long-Term Strength, SDR and Pressure Rating

* Stress-Rupture Regression Curves Under ISO 9080 and ASTM D2837

* Minimum Required Strength, Hydrostatic Design Basis and Design Stress Derivation

* Standard Dimension Ratio Series and Hoop Stress Formula for Maximum Operating Pressure
* Design Coefficient Selection and Temperature Derating Factor Tables

* Surge and Fatigue Allowance for Recurring Pressure Transients in PE Lines

Day 3: Fittings Selection and Fusion Jointing Procedures

* Spigot Fittings, Electrofusion Couplers, Tapping Tees and Stub Flange Adaptors

* Butt Fusion Cycle: Facing, Heater Plate Temperature, Bead-Up, Soak and Cooling Time

* Electrofusion Sequence: Pipe Scraping, Insertion Depth Marking, Clamping and Fusion Barcode
* Weather Shelters, Pipe End Ovality Correction and Joint Contamination Control

* Fusion Operator Qualification, Machine Data Logging and Joint Traceability Records

Day 4: Installation, Field Pressure Testing and PE Failure Modes

* Trench Bedding, Embedment Compaction and Ring Deflection Limits

* Horizontal Directional Drilling Pull-Back Force and Slip-Lining of Deteriorated Mains

* Thrust Restraint at Mechanical Joints and Thermal Contraction Allowance

* Field Hydrostatic Test for PE: Pre-Loading, Creep Make-Up Water and Pressure Decay Acceptance
* Slow Crack Growth, Rapid Crack Propagation, Point Loading and Fusion Defect Diagnosis

Day 5: Case Network Inspection Walkthrough and PE Pipeline Specification

* Walkthrough Case: Butt Fusion Bead Visual Check and Removed Bead Examination

* Walkthrough Case: Electrofusion Joint Indicators, Scrape Marks and Misalignment

* Case Network Selection of PE Grade, SDR and Fitting Types for Water and Gas Branches
* Jointing QA Plan Drafting: Hold Points, Destructive Sample Tests and Records

* PE Pipeline Specification, Jointing QA and Test Plan Peer Review
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Skills You Will Gain:

* Polyethylene Grade Selection

* SDR and Pressure Rating Calculation
* Temperature Derating

* Butt Fusion Supervision

* Electrofusion Joint Verification

* Trenchless PE Installation Planning

* PE Hydrostatic Test Evaluation

* Slow Crack Growth Recognition

Why Attend This Course:

* Return with a PE Pipeline Specification, Jointing QA and Test Plan built on a case water and gas
network

+ Stop fusion defects reaching the trench by knowing which parameters, logs and bead features to
check

* Explain to contractors and reviewers why a PE line lost pressure during a test and whether that loss is
creep or a leak

« Compare polyethylene practice with engineers from water utilities, gas distribution, mining and
industrial plants

Conclusion:

Polyethylene pipelines perform for decades only when the grade, SDR, joints, installation and test method all
respect how the material behaves under long-term load. The five days move from PE material designations
and viscoelastic behaviour, through long-term strength regression, pressure rating and derating, to fittings
and fusion jointing, then installation, thrust, field hydrostatic testing and failure modes. The final day applies
these checks on walkthrough cases and completes a PE Pipeline Specification, Jointing QA and Test Plan
ready for project use.




