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Abstract

The purpose of this report is to explore the trenchless technologies procedures for pipeline installation and maintenance of existing pipes. .Economic and technical planning factors are explored in regards to required structural and geotechnical engineering. Risk factors such as safety and environmental impacts are assessed by the comparison of case studies from California, Asia, and Alberta, Canada.

1.0  Introduction

Open cut excavation has been traditionally used for installing, inspecting and maintaining underground pipeline infrastructure which, in this report, is defined as storm, sanitary and water main pipelines in urban area servicing homes, commercial buildings, industrial buildings, roadways and recreational land. These are comprised of storm sewer pipes, sanitary pipes, and water, gas and oil lines.
Open cut methods are merely an adequate cost efficient and effective way to install pipes. Maintaining or investigating already installed pipes becomes increasingly unsafe the greater the buried depth. With the invention of new tools Filler text Filler text Filler.
1.1  Purpose
This paper will summarize open cut excavation and trenchless technology used to install and maintain underground infrastructure. Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text

1.2  Scope
The scope of this report is to define the 1) two primary methods of underground infrastructure replacement and 2) to determine the parameters of each methods effectiveness, feasibility and cost and 3) to compare the two methods to aid in drawing technical, environmental, social economic and political conclusions.

2.0  BACKGROUND
A background on pipeline rehabilitation includes a description of the two main methods; open cut excavation and spot excavation (Rosen and Haining). Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text
3.0  OPEN CUT PROCEDURE
Open cut pipeline installation has been widely used and accepted as a default way to install pipes before the emerging trenchless technologies in the early 1990’s. Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text
4.0  trenchless technolgy
When traditional open cut excavation is not possible or feasible, pipelines can be installed using trenchless technologies methods (Thompson). Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text
4.1  Pipeline Installation

Pipeline rehabilitation by installing new pipelines using trenchless technologies is done in one of three main ways. Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text.
4.1.1  Micro tunneling and Pipe Jacking.
Micro tunnelling XE "Micro tunnelling"  has been claimed as a new, accurate, cost effective and safe way to install pipeline. It is economically competitive with open cut excavation when depths exceed 10 meters due to deep.... Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text.
4.1.2  Horizontal Directional Drill (HDD).
Horizontal Directional Drilling XE "Horizontal Directional Drilling"  is a method that can be used to install pipe diameter sizes from under 300 mm to approximately 1800 mm (Zhao, 2002). This method of trenchless technology normally requires minimal excavation during a project, with the exception of a launch pit.....
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Figure 1 4-1 Horizontal Directional Drill (HDD)

4.1.3  Pipe Bursting.
Reasons for pipes bursting: 

Reason one: Filler text Filler text Filler text
Reason two: Filler text Filler text Filler text
Reason three: Filler text Filler text Filler text
Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text
4.2  Maintenance of Existing Pipe

Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler 

Figure 2  4-2 Directional Drilling

4.2.1  Cured In Place Pipeline (CIPP).
Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text

4.2.2  Slip lining.
Slip lining is a process used to repair the inside flow surface and structural soundness of a pipeline. It is similar to Cured in place pipe repair (CIPP) in that it is used to resurface the interior flow surface of the pipeline.

4.2.3  Relining.
Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text.

5.0  PLANNING FACTORS

Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text.

5.1  Economic Factors

Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text.

5.2  Technical Factors

Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text.
5.2.1 Structural Engineering Required. 
Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text.
5.2.2 Geotechnical Engineering Required.
Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text.
5.3  Risk Factors

Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text.
5.3.1 Safety.
Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text.
5.3.2 Environmental Impact.
Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text.
6.0  Case Studies

6.1 San Palos Township

Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text.
6.2 Asian Nations

Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler.
6.3 Alberta

Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text.
7.0  conclusion
Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text Filler text.
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