PIPE  REPLACEMENT  SPECIFICATIONS
GENERAL
This specification defines the approved Systems method and materials for the rehabilitation of existing gravity sewer lines by the replacement method. This shall include both the Pipe Bursting and Push Bursting processes.

METHODS
This section specifies the system method or process to include all labor, materials, tools, equipment and incidentals necessary to provide for the complete rehabilitation of deteriorated gravity sewer lines by the Push Bursting or the Pipe Bursting system. 

The equipment and method type shall be approved by the engineer or owner of the project and shall be either the Push Bursting method employed by the Tenbusch TIM system or shall be the Pipe Bursting method employed by the TRS system and configured to use non flexible pipe materials.
QVALITY ASSURANCE
A.
CERTIFICATION.. The licensee shall be certified by the particular system Manufacturer that such firm is a licensed installer of their system.

B.
PATENT: The licensee shall hold the City and Engineer whole harmless in any legal action resulting from patent infringements.

C.
Personnel directly involved with installing the new pipe shall receive training in the proper methods for handling and installing the VCP pipe. Training shall be performed by a qualified representative of the manufacturer or other qualified representative approved by the engineer.

D.
All pipe bursting contractors must have a minimum of 5,000 feet of pipe bursting experience or 5 projects as a pre-qualification for this project. However, if the contractor does not have this required experience, then it is allowed for the contractor to maintain on the project, personnel that has such experience in management of 5,000 feet of push bursting or pipe bursting experience on at least 5 projects.

DEFINITIONS

The Pipe Bursting system is defined as the reconstruction of gravity sewer pipe by installing an approved pipe material, by means of the pre-approved method set forth in this specification. Pipe Bursting shall also include Push Bursting as used by the Tenbusch TIM system.

Essentially the process involves the use of a moveable or static "moling" device, suitably sized to break out the old pipe that bursts the existing sewer pipe. Forward progress of the "mole" shall be aided by the use of hydraulic equipment, pushing jacks and/or pulling rods as specified in the approved methods. The replacement pipe is either pulled or pushed into the bore. The method allows for the replacement pipe size on size from 6" through 27" and/or upsizing in varying increments up to 27". Larger diameters may be allowed with specific approval of engineer.

This specification is based on the precedent that the Pipe Bursting system used has been pre-approved by the governing body. 

The approved methods are the Tenbusch TIM system and the TRS system, limiting the systems to non-vibratory, and required use of non-flexible pipe material.
MATERIAL SPECIFICATIONS
A. Vitrified Clay Pipe (VCP).

1. The replacement pipe shall be manufactured of vitrified clay according to ASTM C 1208 and EN 295-7. 


2. Where excavations for the insertion of the replacement pipe are made between two manholes, the ends of the pipe will be cut smooth and square to the axis so that it can be joined in a workman like manner such that both ends meet and touch uniformly and continuously. An approved flexible coupling shall be used. 
PRE-INSTALLATION PREPARATIONS
The Contractor shall submit a work plan to the Engineer for review and acceptance. The work plan shall address the following minimum preparation/steps, unless approved otherwise by the Engineer.

A.
SAFETY
The Contractor shall carry out operations under this section in strict accordance with all applicable OSHA Standards. Particular attention is drawn to those safety requirements involving work with entry into a confined space. It shall be the Contractor's responsibility to comply with OSHA Standards and Regulations pertaining to all aspects of the work.

B.
PRE-INSTALLATION TELEVISION INSPECTION
It shall be the responsibility of the Contractor to video (TV), inspect the sewer pipe immediately before pipe bursting to assure that the existing pipe conditions are acceptable for pipe bursting, and to locate all active service line connections. This inspection as well as the video (TV) inspection after the installation shall be paid for as per bid item.

C.
BYPASSING SEWAGE
When required for acceptable completion of the pipe bursting, the Contractor shall provide for continuous sewage flow around the section(s) of pipe designated for the installation of replacement pipe. The pump bypass lines shall be of adequate capacity and size to handle flow.

D.
SAGS IN LINE
If Pre-Installation video (TV) inspection reveals a sag in the existing sewer that is greater than  __ inches, it shall be the Contractor's responsibility to install the replacement pipe to result in an acceptable grade without the sag. The contractor shall take in necessary measures to eliminate these sags, as directed by the Engineer by change order, for payment: pipe replacement, digging a sag elimination pit and bringing the bottom of the pipe trench to a uniform grade in line with the existing pipe invert or by other measures that shall be acceptable to the Engineer.

PIPE JOINTING
The VCP shall be cleaned and lubricated according to the VCP manufacturer’s recommendations prior to jointing. Manufacturer’s recommendations for assembly of joints shall be followed.

INSTALLATION PROCEDURES
The Contractor shall submit information, in detail, of the procedure and the steps to be followed for the installation of the pipe bursting system selected, even if the process is named in the specification. All such instructions and procedures submitted shall be carefully followed during installation. Any proposed changes in installation procedures shall require submittal of revised procedures and acceptance by the Engineer. Under no circumstances will the contractors use pneumatically operated equipment. Any pit or shaft requirements that the Contractor may wish to use vibratory equipment during such construction is require to provide Engineer with data measuring vibrations from any such vibratory equipment during installation.

In the event that such vibratory equipment is used Contractor shall be fully responsible for any damage that results to existing infrastructure.

SEALING AND BENCHES IN MANHOLE
The replacement pipe shall be installed with a tight fitting seal with the existing or new manhole. A Fernco CMA Water Stop Gasket or approved equal shall be placed circumferentially on the replacement pipe and encased with a flexible non-shrink grout to prevent inflow at the manhole and maintain flexibility of the new pipe at the entrance to the manhole . The top half of the pipe within the manhole shall be neatly cut off and not broken or sheared off, at least four inches away from the manhole walls. The channel in the manhole shall be a smooth continuation of the pipe(s) and shall be merged with other lines or channels, if any Channel cross-section shall be U-shaped with a minimum height of half pipe diameter to three-fourths of the pipe diameter for fifteen inches and larger. The side of the channels shall be built up with mortar/concrete or other approved material, as specified, to provide benches at a maximum of 1 in 12 pitch towards the channel. Payment for above work shall be incidental to sewer rehabilitation by the pipe bursting system, since the payment is made from centerline to centerline

Prior to insertion of the new pipe and to prevent damage to the existing manhole structure, the entry point of the new pipe into the manhole shall be increased to allow for the new pipe and the expanding head to enter the manhole without damage. The manhole shall be reinstated to a condition equal to or better than prior to work pursuant to this project.

Separate payment shall be made if no line or manhole is rehabilitated but benches are required to be improved as above.

The replacement pipe in the manhole shall be sealed as specified above before proceeding on to the next manhole section and all manholes shall be individually inspected for replacement pipe cutoffs, benches and sealing.

SEWER SERVICE LATERALS AND CONNECTIONS.

Existing service connections shall be located before initiating sewer main replacement operations. The existing service connections shall be disconnected immediately before the expander head approaches that service lateral.

 Service laterals shall not be reconnected to the new sewer line until replacement and testing are completed. Any services remaining off line for an extended period of time exceeding such time that would prevent the sewer customer from using their facilities by more than two hours, or any connections as deemed necessary by the Engineer to protect the customer, shall be bypass pumped until such time that they can be reconnected.

Connection of the new service lateral to the new sewer main shall be accomplished by use of a epoxy attached saddle on a drilled hole or cutting and removing of a section of the main line followed by inserting a tee/wye with approved couplings on each end. The service connection shall be specifically designed for connection to the new VCP sewer main.

Surface materials which have been removed for excavation purposes shall be replaced to the condition they were prior to excavation. Affected grassed areas shall be seeded.

Payment for replacement/reconnection of service laterals shall be at the unit price for each as outlined in the Bid Proposal and shall include all labor and materials, excavation, location of service, backfill, compaction, pavement removal and replacement, and grassing.

TESTING OF THE REPLACEMENT PIPE
All costs for testing the replacement pipe by a pressure method will be incidental to the installation. Testing shall be required after the replacement pipe has been installed in the existing sanitary sewer main. This test shall be according to ASTM C828. The test of the replacement pipe shall be made before it has been sealed in place at the manhole, and before any service reconnections have been made. The purpose of this test is to check the integrity of the joints that have been made and to verify that the replacement pipe has not been damaged from inserting it into the sanitary sewer.

POST TELEVISING OF COMPLETED SECTIONS
The Contractor shall provide the City a color video tape taken by the pan and tilt pipe inspections camera that pans 275 degrees and rotates 360 degrees for close up view showing the completed work, including the condition of the restored service connections. This shall be paid for as per bid item.

MEASUREMENT AND PAYMENT

Payment shall be from center of manhole to center of manhole.
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