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Future Visions for Water and Cities
A Thought Piece (2015) ŦƻǊ ¦Y CƻǊŜǎƛƎƘǘ άCǳǘǳǊŜ ƻŦ /ƛǘƛŜǎέ 

Visions
1. Green food & garden cityscapes

2. Flood-proof cities

3. Smart homes & city networks

4. Cities & the underworld

All have a self-repair challenge

Talk will focus on underworld networks



Underworld of multi-utility assets
UK utility buried network > 1m km, @£1m/km = £1 trillion+  to replace

y

z



The pipe network inheritance presents ñclient challengesò today

Buried water and sewer pipe network inheritance challenge
мффлΩǎ UK post privatisation ςassets up to 200 years old, variable condition & 
performance, remaining life unknown, renewal rate <1% per annum

Need ōŜǘǘŜǊ ά CƛƴŘ ŀƴŘ CƛȄ ά ǎƻƭǳǘƛƻƴǎ ŦƻǊ ƳŀƴŀƎƛƴƎ ōǳǊƛŜŘ infrastructure
UK water sector digs 2 million holes in streets and pavements each year !



ñBody Scanner

in the Street ?òMulti-utility use

Electric Gas
Telecommunications

"Exactly where am I ?ñ

newish GPS "Which customer ?ò
Post code but no data

link to specific pipes

"Which pipe & valve ?ñ

in-street GIS 2D errors

future òTagsò or

remote sensing ?

òExactly where's the Fault ?ñ

ά{¢w99¢²L{9έ ²ƻǊƪǎƘƻǇ мффс (water, gas, road R&D)

Quick Find needs - Network Asset & Customer Location 

Utilman

In-ǇƛǇŜ ά{ƳŀǊǘ ǇƛƎǎ Κέ
(oil & gas sector)



Ϧ9ȄŀŎǘƭȅ ǿƘŜǊŜ ƛǎ ǘƘŜ ŀǎǎŜǘ Κά
GIS, GPS, Tagging, GPR ?

Electric Gas
Telecommunications

Multi -utility

άbƻ ŘƛƎέ in-pipe
repair & renewal

Low dig & Quiet dig
άƪŜȅ ƘƻƭŜ ǎǳǊƎŜǊȅέ

Can I use directional drilling?

Impact of 
Road
Pricing ?

ά{¢w99¢²L{9έ ²ƻǊƪǎƘƻǇ мффс
Quick Fix needs ςlow impact access, repair & renew



мффс ά{¢w99¢²L{9έ ǿƻǊƪǎƘƻǇ  нр ȅŜŀǊ Ǿƛǎƛƻƴǎ ǘƻ нлнм 



ÅWant a healthy body of network 
infrastructure under our streets
ÅHuman body easier as we know 

where most of the pipes should be
ÅIf we find the pipes can we find the 

failures?
Å/ŀƴ ǿŜ ŘƛŀƎƴƻǎŜ άƛƭƭƴŜǎǎέ ŀƴŘ 

prevent failures?
ÅCould we develop smart, self-

diagnosing & self repairing pipes?
Å/ŀƴ ǿŜ ǳǎŜ άƪŜȅ ƘƻƭŜ ǎǳǊƎŜǊȅέ ƻǊ 

in-pipe robotics to sustain a 
healthy network?

Body scanner-in-the street & healthy body analogy 



Joint condition 
may also be an 
issue.

¬Excess
movementº

¬Locked &
corrodedº



Predicting Failure & Life Remaining
Understand interactions between natural & built environment?

True soil nature in built areas?

Predict corrosion & joint movement?

Impact of CC on ground & pipe movement?

Impact of traffic loading & other excavation?

Predict pipe failure from age, condition, 

soil, traffic & other factors? 

London ïSoil Map Shrink / swell soilsCorrosive soils


