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Many Underground Utilities
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Early Sewer Construction
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Installed Using Open Heart Surgery



Old roads, old pipes ?

• Superb construction

• Little maintenance 

• Low operational costs

• When to rehabilitate or replace?

JACK



New roads over old pipes?



Jack Comes in Many Colours!

Jack appears in different figures!

………but mostly not at the same time!



Jack’s appearance

Jack needs to be 
• Minimized or banished

• Find other ways of rehabilitation/renovation/replace
• Less damage to pavement
• Less inconvenience to customers
• Less Green House Gas Emissions
• Less public disruption



Alternative to JACK

Trenchless Construction Methods
Techniques for utility line installation, replacement, 

rehabilitation, inspection, location and leak detection, 
with minimum excavation from the ground surface.

North American Society of Trenchless Technology (NASTT)

Microsurgery compared to Open heart 



Key Points

 Minimal surface excavation
 Alternative to open cut excavation

 Can have entrance and exit 
surface excavations –

 Considers pipelines usually with 
diameters less than 900 mm (36 
inches) – non-person entry



Key Points (Continued)

Typically considers only urban utilities:
Water and wastewater systems
Gas, petroleum and chemical pipelines 
Electrical and communications networks
Access ways and other small diameter 

tunnels



Excludes: Large tunnels (< 1%)

Chunnel

World largest tunneling machine
(14.2 m in diameter)

people



Trenchless
Technologies

Condition
Assessment

On-line
Replacement

Rehabilitation
Renovation

New
Installations

Locating
Mapping

Asset
Management

Trenchless Construction Methods



New Installations

New
Installations

Non-Steering
Methods

Steering
Methods

Moling
Pipe Ramming
Auger Boring

Microtunnelling
Horizontal Directional Drilling

Pipe Jacking



Microtunnelling



Horizontal Directional Drilling (HDD)
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On-line Replacement

Pipe bursting



Pipeline Condition Assessment

 What is current condition state and remaining 
Service Life? 



PIPELINE 
REHABILITATION/RENOVATION



Cured in Place Pipe  

Before

After

Built a new pipe using 
the old pipe as a form



SLIPLINING



TRENCHLESS TECHNOLOGY
VS.

OPEN CUT EXCAVATION



Sustainability Triple Bottom Line

 Construction Cost
 Social Cost
 Environmental Cost

Most sustainable method will have the lowest cost 
combining all three costs



Construction Costs

 Trenchless projects much faster
 Can be done at night when low traffic volumes
 System can remain operational or limited disruption 

to services 



Typical Urban Project Costs

Restoration

75%

Materials 5%

Construction

20%

Trenchless will have lower or 
equal construction cost if designed and bid correctly



Social Costs

Economic:
 Traffic disruption
 Pedestrian disruption
 Commercial and business disruption

Environmental:
 Noise and vibration



Typical Urban Project

 Social costs savings
 Traffic delays (cars & people)
 Economic loses (business)

 Environmental
 Noise
 Greenhouse gases

 Public perception



Social Costs



Social Costs



Social Costs (con’t)

Safety
 Worker safety
 Emergency service access

Indirect costs
 Loss of residual life of adjacent utilities and pavement 

structures

Trenchless will have lower or 
equal construction cost if designed and bid correctly



Environmental Costs



TT Environmental Benefits

Reduced Greenhouse Gas  due  to reduced fuel 
consumption from:
 traffic delays and detours
 heavy construction equipment
 Disposal of excavated materials
 Hauling of construction materials to the site; and
 Manufacturer of construction materials 

 i.e. asphaltic concrete, backfill materials, etc.



Reduces Green House Gas Emissions
33
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80 to 100 percent reduction

http://utilitycarboncalculator.com/



BC Government Approves 
Trenchless Carbon Credits
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Carbon Calculator - PW Trenchless

https://www.pwtrenchless.com/carbon-calculator/

https://www.pwtrenchless.com/carbon-calculator/


GHG Calculator

 http://utilitycarboncalculator.com/

http://utilitycarboncalculator.com/


Go Trenchless and Be Green
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Go Trenchless and Be Green
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GO Trenchless and Save

 80 % on Greenhouse Gas Emissions
 Construction Costs
 Disruption to the public and business
 Faster construction
 “Jack” …so he can retire
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CATT UNITRACC
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CATT-UNITRACC
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For Additional Information

Contact Information

Dr. Mark Knight
Email: mark.knight@uwaterloo.ca
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