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Urban Centers

• 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.

• Currently, 49% 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.



Present - Urban Population over 3 billion



2050 - Urban population over 6.5 billion 



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 Megacities



The world beneath our feet



Aging Underground Infrastructure 
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How big is this issue?



What is underground?











Sewer Lines

 Offset pipes

 Deterioration

 Root intrusion

 Crowned or 
cracked

 Leaking

 Capacity issues

 Rain infiltration/

inflow



Water Lines

 Encrusted

 Corroded

 Leaking

 Capacity issues
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Los Angeles, CA
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Open Heart Surgery Open Cut Construction









Potential for dust pollution



Costs of Open Cut Pipe Replacement

 Pavement saw-cutting

 Excavation

 Trucking spoil and 
dump fees

 Backfill and transport

 Compaction

 Concrete or asphalt 

 Traffic control



Angioplasty

Trenchless Technology



Why Trenchless?

 Minimal disruption of traffic

 Year round construction
 Improved safety
 Reduced landscape    
damage
 Minimal disturbance to local 
business
 Improved construction 
productivity
 Can access otherwise 
inaccessible areas



Tempe

Many Arizona agencies are taking advantage

of the benefits of trenchless technology

http://www.dot.state.az.us/index.html
http://www.dot.state.az.us/index.html
http://www.elpaso.com/default.asp
http://www.elpaso.com/default.asp


• Lengths of up to 3.3 km

• Diameters of 50mm to 1650mm

• Applications: 
– utility conduits 
– pipelines 
– gravity sewers 
– force mains
– horizontal remediation wells
– geotechnical investigations

Horizontal Directional Drilling



HDD Process







HDD Process



Speed Camera (Shea Blvd/124 St.)











1,600 Pennsylvania Avenue



• Lengths typically 100m to 200m

• Diameters up to 1050mm

• Applications:

– replacement of force mains

– replacement of gravity sewers

Trenchless Pipe Replacement



Pipe Replacement Process
(Static)



Pipe Replacement Process
(Static Cont.)



City of Phoenix Sanitary Sewer 
Replacement Program

• 35th Avenue and Peoria Avenue

• Approximately 7,400 LF replacement





Existing water main 

under stalls



Completed in 3 hrs vs. 7 days



•Lengths up to 600m

•Diameters up to 2.1m

•Applications

•gravity sewer installations

Microtunneling





Auger Boring

•Lengths of up to 150 m

•Diameters of 200mm to 

1,500mm

•Applications:

•relatively short 

crossings of pipes and 

conduits







Auger Boring in Glendale, AZ







• Lengths of up to 300m

• Diameters up to 4.2m

• Applications:

– large diameter gravity 
sewers and force mains

Pipe Jacking









Lining of Pipe

•Lengths of up to 1,000 m

•Diameters of up to 1,500 mm

•Cost varies by method

•Applications:

•relining of water, sewer, and 

natural gas lines



Before and After Rehabilitation



Lining of Pipe

Cured-In-Place Fold and Form

Segmental Sliplining



Trenchless Technology 

Magazine

February 2007

3,200 LF of 8” sewer

and 10 MH’s

(completed in 90 days)



Conclusions
• Urbanization of metropolitan areas has 

resulted in a need for minimizing 
surface damage

• There is a need for repairing and 
expanding our utility infrastructure

• There are various prescriptions to 
address these needs 

• Minimally-intrusive construction 
practices should be employed 



HOW WOULD 

YOU PUT A 

UTILITY 

ACROSS?
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