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Structure determines Behavior
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Form Gives Structure 
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How do you know?

Will it work together?

Does it compliment or 
complicate?

How does it compare 
to what we know?

Will it work on its own?
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Are you able to make the connection?
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Allow our Members to share their know-how
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DESIGN AND CONSTRUCTION OF 
THERMOPLASTIC STRUCTURED 

WALL PIPELINE SYSTEMS



Presentation content

• Pipeline design principles – theory

• Practical considerations – design & construction

Before we start:

• Focus not only on (SWP) Structured Wall Pipe systems

• Design principles & practical considerations are applicable to all materials

• Only highlighting a few design and practical considerations – there are 
numerous other important aspects to be considered not mentioned here



Design & construction considerations

• Pipe materials
• Design (Schalk’s presentation)
• Specifications
• Material testing
• Installation
• Repairs
• Concluding remarks



Pipe materials
• Any material can fail – problems 

do happen (often 
unintentionally)

• Horses for courses



Design



Specifications

• Pipes preferably to be manufactured under license

• Ring stiffness 



Specifications (cont)

• Maximum short-term and long-term deflection must be specified
• Confirm the material properties used in calculations



Specifications (cont.)
• Raw material specification

• What is permissible in terms of “foreign” material?
• Carbon black limits?
• Use of recycled material permissible?  Percentage of recycled material that can be used or are used?
• Even international specifications differ!!!



Specifications (cont.)



Specifications (cont.)
• Pipe tolerance, e.g. roundness, pipe ends, wall thickness, etc.



Specifications (cont.)

Quality of pipe end



Specifications 
• Quality control and testing

• Parameters tested
• Frequency of testing
• Third party testing



Specifications



Specifications (cont.)
• Pipe specials

• Know your specifications and applicable de-rating factors!



Material testing



Material testing (cont)

• Imported moulded T-Piece bursting



Material testing (cont.)

Brittle failure

Elongate



Material testing (cont)

2 – 2.5% ≥ 20 min



Installation

Excessive deflection

Failure – external loading



Installation – pipes will float



Installations – Thermal expansion and contraction

• Coefficient of linear expansion (HDPE) = 0.2 mm/m ºC

• MH spacing of 90 m @ 25 degree change = 450 mm change in pipeline length



Installation - Thermal expansion and contraction (cont)

• Pipes become curved when strung next to trench on uneven soil and being warmer on the top

• When installed in trench, pipe not completely horizontal and vertical – problematic at flat slopes 
(1:1000 or flatter)

• Curved pipes could cause mis-alignment at electrofusion couplings



Repairs

• Tested ring stiffness (3rd party) showed ring stiffness to be lower than stated by manufacturer

• Pipe already installed, but excessive deflection

• Most economical option likely is to improve bedding conditions 



Conclusions

• Numerous projects have been successfully implemented using structured wall HDPE, solid 
wall HDPE, PVC, GRP, concrete, steel, ductile iron, etc.

• We are designing pipe systems
• Know the applications of pipe materials
• Understand the loads, especially external loads on larger diameters or poor soil conditions
• Understand pipe/soil interaction

• Not all international specifications are the same – confirm which specifications are used by the 
manufacturer



Conclusions (cont.)

• Ensure that critical aspects are address in project specifications where not addressed in the 
standard specification, e.g. use of recycled material, tolerances, frequency of testing, etc.

• Allow for 3rd party testing of materials prior to commencement of construction

• Proper supervision is required during construction

• Whenever you are uncertain – seek advice from organisations like SAPPMA



THANK YOU



Questions and Answers 
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Together it brings to Life
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Mechanical Engineering

Polymer Engineering

Civil Engineering
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Call on our members to make Life easier 
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Questions and Answers 

ian@sappma.co.za
admin@sappma.co.za

25-08-2021 40

mailto:ian@sappma.co.za

	Slide Number 1
	Slide Number 2
	Slide Number 3
	How do you know?
	Slide Number 5
	Allow our Members to share their know-how
	SAPPMA Webinar VII
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Questions and Answers 
	Questions and Answers 
	Together it brings to Life
	Call on our members to make Life easier 
	Slide Number 39
	Questions and Answers 

