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World Population Growth
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Urban Centers
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•Currently, 54% of the 
world’s population (81% 
in the U.S.) live in urban 
areas

•This figure is expected to 
increase to 75% by the 
year 2050 as people look 
to urban centers for 
employment 
opportunities



It took us 5,000 years to get 
to this point; however, it is 
expected that we will double
our urban infrastructure in 
the next 35 years through 
construction.  These new 
systems will last more than 
50 years.

Urban Infrastructure Development



Urbanization is turning big cities into Megacities

◼ More than 40 percent of the world´s population already lives within 100 

kilometers of the sea

◼ Another 40 percent live in cities along the rivers

◼ The majority of the world population lives close to waters 



Cox, 2019
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Population Density in Mainland China



Space on the surface is becoming more narrow. Future lies in the underground.

◼ Limited space available to install utility services such as sewage lines, water 

pipeline, electric cables, gas pipelines, communication cables etc.

Urbanization is turning big cities into Mega cities



Source: Brown and Sovacool. 2011. Climate Change and Global Energy Security, Figure 2.1

Global Anthropogenic GHG Emissions by Country



Global CO2 Emisssions



PM2.5 Particulate Matter Concentrations
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Developing World: 

• more cell phones than toilets

– 7 billion in world, 6 billion 

have mobile phones, only 

4.5 billion have toilets… 

Developed World: 

• 2017 ASCE Report Card on 

U.S. Infrastructure: 

– Water = D

– Wastewater = D+ 

Infrastructure Needs





The Underground World of Utilities



Little (2014)

Interdependencies Among Infrastructures



• Technological

• Cyber: Data, Middleware, Hardware, Applications 

• Geographic/spatial (e.g., co-location)

• Social/human, including notification, communications, and response

• Economic

• Political/policy/legal

• Organizational/business

• Resources, supply chain

• Security

Types of Interdependencies







Trenchless Technologies

• Numerous available 
options

• New Installation, 
Rehabilitation, and 
Replacement

• Minimal disruption to 
surface activities

• Economical
• Environmental benefits





Pipeline Inspection – Scanning & Evaluation







Lining 
Technologies
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Utilidors (Joint Utilities)



Joint Utilities – Wuhan, China



Existing water main 

under stalls

Chongqing, China



Completed in 3 hrs. vs. 7 days



800mm casing under canal
for H.T. cables

Ramming Pit

Transfer all existing overhead 
H.T. underground due to road 

widening

Shenyang, China – Pipe Ramming



Second  section
800mm casing under traffic

intersection



Wood (2000)

Interdisciplinary Skillset for Underground Engineering





• World-wide urbanization of metropolitan areas 
has resulted in the need for expanding our 
underground utility infrastructure

• Furthermore, aging utilities require 
rehabilitation 

• Minimally-intrusive trenchless construction 
practices play an important role

• The utilization of trenchless technologies will 
continue to increase!

Conclusions



Grazie!
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