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Project overview ey Ca 0 oJfo):
* Little is known about how leaks develop in grey cast iron (GCI) water are old;imanyiare’50itori00lyearsolc
distribution pipes, making it difficult to implement preventative measures. Are one of the most common types of water pipe=*
* This project will use experiments to generate leaking fatigue cracks in GCI ave high tallure rates compared to other pipe materie
pipes, producing data that will be used to validate a predictive model. Ar'e erable to corrosion® @
Dema ate o 2 CIa g penaviour®
What is leakage and why is it important?
* 22% of all drinking water produced in the UK is lost via leakage!. Graphite flakes
* Reducing leakage will improve drought resilience and lower emissions?3. . cause brittle
 Understanding the mechanisms that cause leaks to form, and how long What IOadS dO burIEd behaviour

the process takes, will enable pipe replacement before leakage begins.
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Leaks caused by fatigue cracking

* Fatigue is the process by which repeated stress cycles cause a crack to
form, even though the individual stresses are too small to cause cracking
by themselves.

 GCI pipes frequently experience surface corrosion pitting which causes
localised stress concentrations, creating sites for fatigue crack initiation.

* No validated model to predict the formation of leaking fatigue cracks in
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GCl pipes currently exists — this project aims to address this gap. Cyclic loads cause cyclic
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Research questions Methodology
e How can the formation of leaking fatigue cracks in GCl pipes be reproduced 1. Design and build the experiment.

experimentally? - _ 2. Fatigue test GCI pipe specimens using the
How many stress cycles are needed for a leaking fatigue crack to form, and experiment.

what is the crack’s size, shape and position? ; ; .
: . ; Use experimental data to validate '
How can fatigue theory be used to predict the number of cycles to leaking crack v \

a predictive fatigue model. ‘ | '

formation under both experimental and real-world conditions?

Max. load: 20 kN

The Experiment

Testing pipes is the only way to recreate the complex, multiaxial stress
fields seen in reality. High-magnitude, high frequency stresses will be used Vertical
to speed up the cracking process from decades to days. _ load
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Stresses representative of /
internal water pressure
loading.
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Stresses representative of vertical
loads, soil swell, and thermal loads.
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Next steps...

e Complete experiment design
and procure parts.
* Obtain GCI pipe specimens.

Uniform stress between loads
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