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SECTION 33 01 53
PIPE BURSTING
	NOTE:  Options for selection by the specifier are enclosed in brackets ( [  ] ) or braces ( {  } ).  Brackets are used to delineate the following types of options:

A single option where the specifier is to determine if the option is to be retained or removed.

Two or more options where the specifier is to select the option or options to be removed.

Braces delineate a single option or multiple options of equal level where one or more of the options include options delineated by brackets.  The specifier is to select the braced option or options to be removed.  If the braced option to be retained includes bracketed options, the specifier is to select among the bracketed options as well.

Where the specifier is to insert text or numbers such as dimensions, the field where the text is to be inserted is identified by red text or a red underline.  Once selected and typing begins, the text will change to the standard specification font.  Fields where the specifier has not yet entered the required text/number, will remain flagged by the red text or underline.

The specifier tool bar is provided to facilitate editing of the specification.  If an option is to be removed, the specifier is to select the first word in the optional text.  This will select the option, and by clicking on the “Hide” button on the toolbar, the option will be hidden.  The brackets will remain indicating to the specifier that an option has been removed.  Selecting the brackets and clicking on the “Unhide” button will restore the text.  Clicking on the “Show All” button toggles between displaying all hidden text, delineated by a dotted underline, and displaying only unhidden text.  The “Final” button on the toolbar will prepare the final draft by hiding all red brackets and braces as well as specifier notes.  Clicking on the “Draft” button will restore the document with edits intact.  Clicking on the “Client Copy” button will prepare a copy of the specification with all hidden text deleted.  The edited specification file will be saved prior to generation of the Client Copy.  Generation of a Client Copy should be performed only on a file that is not “read only”.  Clicking on the “QC-Print” button will generate a printed copy of the specification showing all the edits that have been made.

All text within the specification can be edited without corrupting the document code.

	Specifier. If this specification section is included in the project specifications, the "Abbreviations of Terms and Organizations" section is also required.

Do not use this section for tunnels beneath canals or other bodies of water or on major tunneling projects.  Consult with the Geo-Engineering Department in Kansas City for such projects.


PART 1 -  GENERAL

1.01 SCOPE

A. Furnish all labor, materials, equipment and incidentals required and install and test new HDPE sewer line and appurtenances using pipe bursting as shown on the Drawings and as specified herein. GENERAL.
1.02 RELATED WORK
A. Sewer line and manhole cleaning is included in Section 01 12 16
B. Television Inspection of pipelines is included in Section 33 31 00
C. Maintenance of sewage flows is included in Section 01 14 00
D. High Density Polyethylene (HDPE) pipe and fittings is included in Section 33 31 00

1.03 SUBMITTALS

A. Submit, in accordance with Section 01 33 00, shop drawings and schedules of all installation equipment, pipe and appurtenances required.  Submit design data and specification data sheets listing all parameters used in the pipe design and thickness calculations based on ASTM D1248 for High Density Polyethylene (HDPE).  All pipe design calculations shall be sealed and signed by a registered professional engineer in the state of Ohio.  Submittals shall include the following:
1. Detailed procedure for installing the pipe.
2. Submit, prior to the start of work a drawing showing the size and location of all proposed pits and excavations required to complete the work.
3. Technical information for grout, including contractors plan to grout any voids around HDPE pipe.
4. Video taping reports meeting requirements of specification 33 31 00, made just before pipe bursting.
5. A description of the method of construction, including a drawing for each location to be pipe burst and sewer service restored.  The drawing shall show access manholes and excavation locations with dimensions and detailing the width and length of working area, access pit, limits of sheeting required, and the portion of existing sewer, which must be removed to conduct the work.
B. Pipe supplied under this specification shall be a nominal DIPS (Ductile Iron Pipe Size).  The SDR (Standard Dimension Ratio) of the pipe supplied shall have a minimum wall thickness provided by SDR 11.  Pipe inside diameter shall be xx.x inches minimum as shown on the contract sheets.  The Contractor shall submit for review the pipe material, final inside diameter and final SDR thickness to be used on the project, including supporting design and performance data that demonstrates the pipe will be able to withstand all anticipated loads, including construction loads.  The inside pipe diameter chosen shall be reviewed and approved by CITY before ordering the pipe.
1.04 QUALIFICATIONS

A. The Contractor performing the work shall be fully qualified, experienced and equipped to complete this work expeditiously and in a satisfactory manner.  The Contractor shall submit the following information for review and approval at the time of bid submittal:
1. The number of years of experience in performing pipe bursting projects.
2. The name of the bursting equipment manufacturer and supplier for this work and previous work listed below.  The Contractor shall be an approved installer as certified and/or licensed by the manufacturer.
3. A list of municipal clients that the Contractor has performed this type of work for without defects or performance problems.
a. The list shall contain names and telephone numbers of persons to be called to verify previous satisfactory performance.
b. A full description of the actual work performed.
c. The list of municipal clients and description of projects shall include the approximate linear footage (lf) of lining work completed.  The Contractor shall provide a sufficient number of references of bursting work completed to date.
B. The Contractor shall also be capable of providing crews as needed to complete the work without undue delay and shall begin work within [7] days from authorized notice to proceed.
C. The City shall approve or disapprove the Contractor and/or manufacturer based on the submitted information and a follow up interview.
1.05 GUARANTEE

A. All work shall be fully guaranteed by the Contractor and manufacturer for a period of one year from the date of final acceptance.  During this period, all serious defects discovered by the City shall be removed and replaced in a satisfactory manner at no cost to the City.  The City may conduct an independent television inspection, at his own expense, of the lining work prior to the completion of the one year guarantee period.

1-3.  SUBMITTALS.  Drawings, specifications, and data covering the proposed materials shall be submitted in accordance with the Submittals section.

At least 30 days before starting construction on the sheeting and shoring, the sheeting and shoring design engineer shall complete and submit to Engineer the Protection System Design Certificate (Figure 2-02202) and the Contractor shall use the sheeting and shoring design. A separate certificate shall be submitted for each unique design. The certificate shall be signed and sealed by the registered professional engineer that designed the protection system. The professional engineer shall be licensed or registered in the state where the protection system is located.

1-3.01.  Filter Fabric Data.  Complete descriptive and engineering data for the fabric shall be submitted in accordance with the Submittals section.  Data submitted shall include:

	A 12 inch square [300 mm] sample of fabric.

	Manufacturer's descriptive product data.

	Installation instructions.


1-5. INSURANCE. Professional Liability insurance shall be provided as specified in the Supplementary Conditions.
PART 2 -  PRODUCTS
     NOT USED

PART 3 -  EXECUTION
3.01 INSTALLATION
A. The preferred method of pipe bursting is by hydraulic pipe bursting rigs.  Pneumatic pipe bursting rigs will be considered for use, by CITY, on a case-by-case basis when not located near structures.  
B. The Contractor shall clean and conduct a videotaped color television inspection of each length of pipe to be burst in accordance with Section 33 31 00. Sections of sewer to be lined shall be cleaned of solids, roots and other matter that will hinder proper installation of pipe bursting system process.  Solids and debris resulting from the cleaning operation shall be collected and removed from and disposed of at a site approved by CITY and approved by appropriate jurisdictional personnel.  Under no circumstances shall sewage solids be dumped onto the surface, street, or in ditches, inlets, or storm drains.  Any cleaning required following a point repair, and all associated costs, will be incidental to the Contract and shall be included in the price bid for the various contract items.
C. If due to the nature of the product the Contractor is installing, point repairs are needed to install the product to meet this Specification, it shall be the Contractor's responsibility to determine that such point repairs are required.  If point repairs are required, the Contractor MUST identify locations for repair and notify CITY.  After written approval from CITY, it is the Contractor's responsibility to perform any excavation and repairs to prepare the sewer section for liner installation.  This includes repairing significant segments of missing pipe, offset joints, protruding taps, and any other sewer defect or structure, which would impede the insertion of the liner.  These point repairs will not be measured for payment and are considered incidental to the Contract.
D. It shall be the Contractor's responsibility to remove equipment that has been lodged in the sewer from cleaning, television inspection, or rehabilitation operations.  If excavation is required, the Contractor is responsible for excavation and subsequent repair to prepare the sewer for the liner.  Point repairs to remove equipment will not be measured for payment and are considered incidental to the Contract.
E. The Contractor shall dye test all service connections prior to bursting to determine all active service connections.  A list of all service connections to be abandoned as part of the work shall be submitted to the City for approval.  The compiled list will include information on location of each service connection to be abandoned based on the television inspection logs.
F. The Contractor shall provide bypass pumping of sewage flows in accordance with Section 01 14 00. The Contractor shall by-pass the sewage around the section or sections of sewer to be rehabilitated.  The by-pass shall be made by plugging the existing upstream manhole and pumping the sewage into a downstream manhole or adjacent system, or other method as may be approved by CITY.  The pump and by-pass lines shall be of adequate capacity and size to handle the flow without sewage backup occurring to facilities connected to the sewer system. The Contractor shall be responsible for continuity of sanitary sewer service to each facility connected to the section of sewer during the execution of the work.
G. The Contractor shall notify all property owners who discharge sewage directly into the sewer to be replaced that their sewage service will be discontinued while the pipe is being installed.  The Contractor shall notify each affected property owner at least 72 hours in advance of commencement of the work, giving the date, start time and time when service will be completely restored.  The Contractor will also provide a telephone number which property owners can call for information during the work.  The Contractor shall minimize the time period in which sewer service is disrupted.
H. The Contractor shall excavate pits at each end of the sewer segment to be burst.  Pits shall be of sufficient size to allow access for bursting equipment and installation of new pipeline.  All excavation shall be fully braced and supported in accordance with Section 31 23 00.  Pits shall be centered over the existing sewer.  Prior to conducting the work, the Contractor shall submit a plan to the City showing the size and location of the proposed pits.

I. The number of pits shall be the minimum number necessary to allow satisfactory completion of the work.  The Contractor shall give consideration to the use of excavations required for other purposes such as service reconnection and manhole replacement as access pits for the bursting operation.

J. Prior to the actual bursting operation, the Contractor shall excavate and completely disconnect all service connections that are active.  Connections at existing manholes shall be enlarged before the bursting operation if the new pipe is planned to traverse through the manhole during bursting. Remove manhole inverts and bottoms to permit access for installation equipment. Existing manholes shall be utilized wherever practical.  Whenever it is necessary to remove an existing manhole, sewer, and/or encasement in order to line the sewer, the cost for removing the existing manhole, sewer, and/or encasement, including the cost for disposing and transporting of materials or any additional excavation, restoration, or labor required, shall be included in the price bid for pipe bursting.
K. Pipe lengths shall be assembled in the field with butt-fused joints in accordance with ASTM D2657 and the pipe manufacturer's written instructions.  If conflict arises, pipe manufacturer's instructions shall apply. The internal fusion bead should be trimmed out by a knifing action.  Grinding, sawing, or tearing of the internal bead shall not be acceptable.  Proper internal bead removal should extract a complete internal fusion bead for inspection.  The extracted internal bead should have the double roll back appearance.  Along with a smooth root cut of the wall area, this may include wall mass, but shall not exceed 1/10th of the wall thickness of the pipe itself.  Joint strength shall be equal to or greater than the pipe and shall indicate a ductile rather than brittle fracture when tested.
L. The pipe bursting shall be conducted in a continuous operation.  Pipe bursting shall consist of pulling or pushing a specialized head through the pipe to be replaced which will simultaneously break up the existing pipeline and force the existing pipe and soil out while pulling the new HDPE pipe behind the head.  The bursting head shall be sized such that the maximum diameter of the tunnel created by the bursting operation shall not exceed the maximum outside diameter of the replacement pipe by greater than 1-in.  The new sewer shall be installed straight along the centerline of the existing pipeline following the same line and grade.

M. Due to the presence of existing utilities adjacent to the sewer to be replaced, the pipe bursting method shall limit vibrations transmitted to the surrounding soils.  The peak velocity shall be limited to 0.5-in per second.

N. Pulled pipe shall be allowed 7 days of stabilization prior making tie-ins.  The pipe shall then be anchored at manholes.  The Contractor shall allow sufficient lengths of product pipe to extend past the termination point to allow connections to adjacent pipe sections or manholes.  The length of extra product pipe shall be at the Contractor’s discretion and cost. 
O. All cutting and sealing of the new pipe at manhole connections shall provide watertight pipe. Seal the  pipe at manholes by providing a flexible gasket connector in the manhole wall at the end of the pipe, centered in the existing manhole wall. Grout the flexible connector in the manhole wall, filling all voids, the full thickness of the manhole wall. Where excavations for pipe installation are made between manholes, the pipe shall be joined per CITY's specifications.  Restraint of pipe ends shall be achieved by means of Central Plastics (800) 654-3872 Electrofusion Flex Restraints, or approved equal. The Electrofusion Restraints shall be slipped over pipe ends against manhole wall and fused in place. Installation of Electrofusion Restraints shall be done in accordance with the manufacturers procedures.
P.  As soon as the bursting operation is complete, the Contractor shall reinstate all service connections to the new sewer. Reconnect sewer house connections to the installed pipe by using heat fusion saddles with wye connections.

Q. Heat fusion saddles shall be made of polyethylene pipe compound that meets the requirements of ASTM D1248, Class C and suitable for fusion welding to polyethylene pipe.  Fusion saddles shall be Branch Saddle Wyes as manufactured by Driscopipe, Miller, Dupont, or approved equal.

R. Connections to the existing sewer house connection pipe shall be made using flexible couplings.  All flexible couplings shall conform to ASTM C425 and shall be as manufactured by Fernco Joint Sealer Co., DFW Plastics, Inc., or approved equal.

S. Joint with Fusion Equipment:  The fusion machine shall have hydraulic pressure control for fusing two pipe ends together and shall be equipped with gauges to monitor fusion pressures.  The machine shall be equipped with an electric or gasoline engine powered facing unit to square and trim the pipe ends smooth and provide full surface contact with the heating plate.  The heating plate on the fusion machine shall be electrically heated and thermostatically controlled with a temperature gauge and be capable of maintaining 500ْF with a tolerance of 10ْF.  Fusion temperature shall be as recommended by the pipe manufacturer.
T. Upon completion of the pipe bursting operation the new pipeline shall be tested in accordance with Section 33 31 00.

U. Following installation of the new pipe and reinstatement of the service connections, the Contractor shall conduct a final videotaped color television inspection of the completed work. Copies of these tapes and the videotapes made prior to the pipe installation shall be submitted to the City for approval and shall be retained by the City.

3.02 FIELD TESTING AND ACCEPTANCE

A. Field acceptance of the new pipeline shall be based on the City's evaluation of the installation including TV videotapes.

B. Groundwater infiltration of the liner shall be zero.

C. All service connections shall be open, clear and watertight.

END OF SECTION

	Fly Ash
	250 lb [113 kg]

	Sand (SSD)
	2860 lb [1297 kg]

	Water
	370 lb [168 kg]

	Air Entraining Agent
	6 percent

	Minimum compressive strength at 56 days
	129 psi [889 kPa]]


2-1.11.02.  Class B CLSM.  [ GOTOBUTTON P_356381431 Not used.]

[ GOTOBUTTON P_356381332 The initial trial mixture for Class B CLSM shall consist of the following minimum proportions per cubic yard:

	Cement
	100 lb [45 kg]

	Fly Ash
	100 lb [45 kg]

	Sand (SSD)
	2760 lb [1252 kg]

	Water
	386 lb [175 kg]

	Air Entraining Agent
	5 percent

	Minimum compressive strength at 56 days
	202 psi [1300 kPa]]


2-1.11.03.  Class C CLSM.  [ GOTOBUTTON P_377391733 Not used.]

[ GOTOBUTTON P_377391634 The initial trial mixture for Class C CLSM shall consist of the following minimum proportions per cubic yard:

	Cement
	80 lb [36 kg]

	Fly Ash
	275 lb [125 kg]

	Sand (SSD)
	2795 lb [1268 kg]

	Water
	370 lb [168 kg]

	Air Entraining Agent
	4 percent


	Minimum compressive strength at 56 days
	370 psi [2500 kPa]]
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