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Introduction

As defined by Professor Raymond L. Sterling [1] in his half-day seminar at the

Institution of Engineers, Malaysia in Kuala Lumpur on March 2006, Trenchless Technology

(TT) is a set of technologies for the remote installation, rehabilitation and repair of utilities,

pipelines and small tunnel-lines by their lack of need for digging a continuous trench for

the installation of new pipes or repair of old pipes. 

In Malaysia, Trenchless Pipeline Rehabilitation (TPR) is still new (less than 5 years

old) and it is an alternative method for water, drainage pipes and sewer networks as

compared to the traditional open excavation method. It is a practical, more efficient and

yet less disruptive way to rehabilitate and to maintain old and leaking pipes in areas

where underground utility services (i.e. telecommunication, sewer, drainage and water

pipelines) are underneath buildings, roads and highways.

Trenchless Technology is playing an increasing role in Southeast Asia in

countries such as Singapore, Malaysia, Thailand and Indonesia [2]. Underground

infrastructure in these countries is ageing, requiring trenchless solutions for repair

and replacement. New installations are also increasingly making use of Trenchless

Technology as these countries seek to conserve rivers and roads when installing

infrastructure beneath them.

Advantages of Trenchless Pipeline Rehabilitation (TPR)

Trenchless Pipeline Rehabilitation has many advantages over traditional pipe

replacement methods and is internationally recognised as the most cost effective solution

for rehabilitating water pipelines, sewer networks and highway culvert systems:

• No dig permits or lane closure permits – no dig permit required to carry out 

pipeline rehabilitation greatly reduces administration and planning of the 

project and allows ‘fast tracking’ of the works. In key areas, dig permits may 

be refused but by using Trenchless Technology, any pipeline culvert in any part 

of the highway can be rehabilitated. Less planning reduces cost, response 

time and increases efficiency.

• No road cutting – as mentioned above, there is no need to cut the road surface 

and thereby greatly reduces the need for permits and approvals from various 

agencies. The high cost of road cutting (5m deep) is saved from the pipe 

rehabilitation budget.

• No disturbance – as Trenchless Technology is fast and requires no excavation or 

road cutting there is no need for road closures and disturbance to traffic. Noise 

and dust is not created, and once the works are complete there is no physical sign 

of the works ever taking place.

• Only practical method – In situations where pipelines are underneath high rise 

buildings, roads and highways in a congested city, trenchless rehabilitation is the 

only practical method.

Rehabilitation Techniques Used Locally

1) Patch Repair – A type of localised repair in which a short sleeve of resin 

impregnated material is positioned within the host pipe and cured.

2) Cured In-Placed Pipe Lining – A system in which a flexible fabric tube is 

impregnated with resin and forced into position against the inner wall of a 

defective pipeline or other conduit before curing the resin to harden the material. 

The uncured lining may be installed by winch or inverted by water or air pressure. 

Linings may be structural or supplementary to the existing pipeline.

3) Re-rounding – A preparatory process which involves the insertion of an expansion 

device into a distorted (flexible) pipe to return it to a circular cross-section. This is 

usually carried out prior to the insertion of a permanent liner or supporting band.

4) Pipe Bursting – A technique for breaking the existing pipe by brittle fracture, using 

mechanical force from within, the remains being forced into the surrounding 

ground. At the same time a new pipe, of the same or larger diameter, is drawn in 

behind the bursting tool. The pipe bursting device may be based on a pneumatic 

impact moling tool which converts forward thrust into a redial bursting force, or by 

a hydraulic device inserted into the pipe and expanded to exert radial force.

The glossary of terms above is obtained from International Society of Trenchless

Technology website [3].

Summary

Trenchless Pipeline Rehabilitation is practical, faster and has minimal impacts on

road traffic and city people especially in the urban areas (i.e. Klang Valley, George Town,

Johor Baru and etc.) With its advantages over traditional digging methods, Trenchless

Pipeline Rehabilitation is believed to be the future trend for rehabilitating sewer, water

and drainage pipes based on the pipeline information statistics available in respective

websites as highlighted below:

Sewer and Water Pipes:

• More than 14,000 km [4] of sewerage networks in Malaysia,

• More than 92,000 km [5] of water supply pipe networks in the country,

• Most of these systems are over 30 years old and has had minimal investment in 

upgrading works,

• Most developed countries have a policy to investigate sewers which are more than 

30 years old,

• System is near the end of its operational life, and

• System is in need of major investment to ensure sewers continued functioning.

Highway Drainage Pipes:

• Not less than 4,500 culverts with an average length of 50m per culvert in the 

966.5km [6] long North-South Expressway, the biggest highway concessionaire 

controlling 85% of the country’s highways, and 

• There are 26 highway concessionaires in Malaysia that would require trenchless 

rehabilitation,

Several world class pipeline rehabilitation techniques have already been used (as

highlighted above) in Malaysia to-date based on some on-going projects specifying the

use of Trenchless Technology.

This shows more and more authorities/contractors know the existence of

Trenchless Technology to rehabilitate or maintain the underground pipes. On the other

hand, Trenchless Pipeline Rehabilitation services providers should work harder to

educate the existing (and potential) clients in promoting Trenchless Technology for

underground utility services rehabilitation and maintenance.
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