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AWWA Standard

This documentis an American Water Works Association (AWWA) standard. Itis not a specification. AWWA standards describe
minimum requirements and do not contain all of the engineering and administrative information normally contained in
specifications. The AWWA standards usually contain options that must be evaluated by the user of the standard. Until each
optional feature is specified by the user, the product or service is not fully defined. AWWA publication of a standard does
not constitute endorsement of any product or product type, nor does AWWA test, certify, or approve any product. The
use of AWWA standards is entirely voluntary. This standard does not supersede or take precedence over or displace any
applicable law, regulation, or code of any governmental authority. AWWA standards are intended to represent a consensus
of the water industry that the product described will provide satisfactory service. When AWWA revises or withdraws this
standard, an official notice of action will be placed in the Official Notice section of Journal AWWA. The action becomes
effective on the first day of the month following the month of Journal AWWA publication of the official notice.

American National Standard

An American National Standard implies a consensus of those substantially concerned with its scope and provisions. An
American National Standard is intended as a guide to aid the manufacturer, the consumer, and the general public. The
existence of an American National Standard does not in any respect preclude anyone, whether that person has approved
the standard or not, from manufacturing, marketing, purchasing, or using products, processes, or procedures not
conforming to the standard. American National Standards are subject to periodic review, and users are cautioned to obtain
the latest editions. Producers of goods made in conformity with an American National Standard are encouraged to state
on their own responsibility in advertising and promotional materials or on tags or labels that the goods are produced in
conformity with particular American National Standards.

CauTion NoTice: The American National Standards Institute (ANSI) approval date on the front cover of this standard indicates
completion of the ANSI approval process. This American National Standard may be revised or withdrawn at any time. ANSI
procedures require that action be taken to reaffirm, revise, or withdraw this standard no later than five years from the date
of ANSI approval. Purchasers of American National Standards may receive current information on all standards by calling
or writing the American National Standards Institute, 25 West 43rd Street, Fourth Floor, New York, NY 10036; 212.642.4900,
or e-mailing info@ansi.org.
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Foreword

This foreword is for information only and is not a part of ANSI'/TAWWA C622.

I.  Introduction.

LA, Background. Pipe bursting is a trenchless process for replacing an existing
pipeline with a new pipeline and is a well-established trenchless method of pipeline
replacement that has been in use in the United States for several decades. The process
was first developed in the United Kingdom in the late 1970s for replacing natural gas
pipelines without having to excavate a trench for the entire existing alignment. The pipe
bursting process is a form of pipeline rehabilitation that replaces the original pipe with
a new pipe that is the same or larger diameter. The new pipeline is a fully functional
pipe replacement method. In the United States, the technology was modified and used
to replace water and wastewater pipelines. Existing water mains of sizes between 4 in.
(100 mm) in diameter to 36 in. (900 mm) in diameter have been successfully pipe burst.

The pipe bursting process consists of either a pneumatic (air powered) or static
(hydraulically powered) pipe bursting system that fractures or splits the existing
water main while simultaneously expanding the surrounding soils and installing a
replacement pipe of equal or larger diameter. A static (hydraulic) pipe bursting system
uses rods that are pushed into the existing water main then attached to “roller cutters”
(as needed depending on the host pipe material) and an expander, which pulls a new
pipe through during the process. The pipe bursting tool is designed to utilize the
existing pipeline as a guiding alignment for the replacement pipe. The bursting tool
moves through the existing pipe while fragmenting or splitting the existing pipe and
pushing the original pipe materials into the surrounding soil as the tool, expander,
and replacement pipe progress. The expander, which is attached to the new pipe being
pulled through, is slightly larger in outside diameter than the new pipe. This allows a
small temporary annulus to be created between the replacement pipe and surrounding
soil. The annulus created is dependent on the type of soil surrounding the existing pipe.
Depending on the original methods and materials used for installation of the existing
pipe, compressible pipe backfill materials such as sandy or loamy soils in the existing
trench section may also aid in expanding the areas around the water main to create
an annulus. Pipeline materials that can be burst include the following: plastic, ductile
iron, cast iron, steel, steel reinforced concrete, high-density polyethylene (HDPE),

polyvinyl chloride (PVC), asbestos cement, and fiberglass. Fracturable pipe materials

* American National Standards Institute, 25 West 43rd Street, Fourth Floor, New York, NY 10036.
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such as cast iron, asbestos cement, thin-walled plastic/PVC, and fiberglass can be
pneumatically pipe burst. Nonfracturable pipe materials such as ductile iron, steel,
reinforced concrete, thick-walled PVC, and HDPE generally require and are best
suited for the static (hydraulic) pipe bursting method.

In static (hydraulic) pipe bursting, pull force is applied to the expander through steel
pulling rod assemblies inserted through the existing pipe. The expander transfers the
horizontal pulling force into a radial force that breaks the existing pipe and expands the
cavity, providing space for the new pipe. With the rod method, steel rods are inserted
into the existing pipe from the pulling shaft (receiving pit). When the rods reach the
insertion pit, the bursting head is connected to the rods and the new pipe is connected
behind the expander. Typically, a hydraulic power pack unit powers the equipment
pulling the rods. The pulled rod sections are removed as the pipe progresses. The
expander and the new pipe are pulled through the fractured existing pipe. The process
continues until the bursting head reaches the receiving pit, where it is disconnected
from the new pipe.

Static (hydraulic) pipe bursting technology includes the “pipe splitting” method
through the addition of a “splitter” in front of the pipe burst expander head that splits
the existing pipe. Properly designed and manufactured roller blade cutting wheel
assemblies allow bursting of nonfracturing types of pipe such as steel and ductile/cast
iron water pipes, concrete, and HDPE as well as some repair clamps or fittings that
may be on the pipeline. Static systems can pull in all types of new pipe materials
including fusible PVC, restrained joint PVC, plastic pipe, HDPE, and restrained joint
ductile iron pipe.

The pneumatic pipe bursting system has a bursting tool that is a soil-displacement
hammer driven by compressed air. An expander is attached to the front of the pneumatic
hammer for “reversible tools” or on the back of the pneumatic hammer for a rear flair tool,
depending on soil conditions and any upsizing requirements. The pneumatic hammer
assembly is launched into the host pipe via the entry excavation. The bursting tool is
connected to a constant-tension, variable-speed winch cable that has been placed inside
the host pipeline at the receiving excavation. The size of the winch being used depends
on the sizes of pipe being burst, length of run, and soil conditions. The constant tension
of the winch keeps the bursting tool and expander in contact with the unbroken section
of pipe and centered within the host pipe. The winch tension, when combined with the
percussive power of the hammer, helps maintain the hammer and expander inside the
existing pipe’s center. The percussive action of the hammering and cone-shaped head is

similar to hammering a nail into the wall; each hammer stroke pushes the cone-shaped
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