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SECTION 31 70 00
TRENCHLESS PIPE INSTALLATION

(Edit out portions of trenchless installation methods that do not apply to project)
	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. Surface Disruption

B. Existing Utilities

C. Subsurface Conditions

D. Jack and Bore

E. Directional Drill

1.02 SURFACE DISTRUPTION

A. Unless otherwise noted in the Contract Documents, settlement or heave at the ground surface during and after construction shall not exceed one-half (1/2) inch unless otherwise specified as measured along the centerline of the conduit being installed. (If applicable, designer shall relate this back to section 31 09 00 Geotechnical Instrumentation).
1.03 EXISTING UTILITIES
A. Existing utilities are to be located in the field prior to construction, and shall be protected and/or relocated in accordance with the requirements of the CITY of the utility.  Before any excavation is performed, CONTRACTOR shall call Ohio Utility Protection Service (OUPS) to have underground utilities located and marked.  It shall be the CONTRACTOR’s responsibility to verify utility locations and allow for their locations.  The CONTRACTOR shall take all necessary precautions to protect the existing utilities and maintain uninterrupted service.  Any damage done to utilities shall be immediately and completely repaired at the CONTRACTOR’s expense.
B.
Ideally the designer locates these utilities during design, notes the locations on the contract plans, and deletes this requirement from the specs.. If utility location work does not occur during design include a contract plan note alerting the contractor to the locations where utilities need to be located.   When utilizing trenchless excavation methods, the CONTRACTOR must comply with the following requirements. Costs for this work shall be included with the applicable trenchless pipe installation bid item.
1. Expose and confirm all underground utility facilities at each crossing point by the proposed excavation to the installation depth of the new facility. 
2. Expose all parallel underground utility facilities at the beginning and end of each trenchless excavation to the installation depth of the new facility. If the proposed alignment is within the tolerance zone of any parallel underground utility facility, the underground utility facility shall be exposed every one hundred feet. 

3. Ensure that the final product installation maintains the proper clearances of existing underground utility facilities. 

1.04 SUBSURFACE CONDITIONS

A. (Designer shall identify geotechnical investigations and/or geotechnical baseline reports for the project here).
1.05 JACK AND BORE

A. Submittals

1. Working drawings and written procedure describing in detail the proposed method of installation.  This shall include, but not be limited to, size, capacity and setup requirements of equipment, location and dimensions of drilling and receiving pits, dewatering if applicable, method and type of equipment for joining pipe, and the method of monitoring and controlling line and grade. If the CONTRACTOR determines that the modifications to the method and equipment as stated in the submittal is necessary during construction, the CONTRACTOR shall submit a plan describing such modifications, including the reasons for the modification.  Work shall not start until the CITY reviews submittals.

2. Any drilling fluid or mud, such as Bentonite drilling mud products, information (MSDS);  special precautions necessary, method of mixing and application, and method of capture, removing and disposal of the spoils.
B. This item shall be constructed in accordance with the applicable sections of Item 603 of the City of Cincinnati Supplement to the Ohio Department of Transportation (ODOT) Construction and Material Specifications (CMS) and according to the notes and details shown on the Drawings.

C. The bore shall be reasonably close to the proposed grade (no pockets or bellies will be permitted) and large enough to accommodate not only the pipe, but also some means of introducing the backfill.  The annular space between the outside of the pipe and the bore shall be completely filled with a lean (1 to 8) mixture of cement and sand, or cement, sand, and pea gravel rammed or blown into place dry.  Cellular concrete mix designs, to fill the annular space, may be proposed by CONTRACTOR for CITY approval.  Mix designs must achieve a minimum compressive strength of 150 psi.  Do not use foam or admixtures that promote steel corrosion.  Some positive means to insure that the space is completely filled shall be used.
D. The length of conduit to be paid shall be the actual number of linear feet measured from one end of the bored casing to the other end of the bored casing.  The maximum footage that will be paid under this item will be that shown on the plans, unless otherwise directed by the CITY. (If this paragraph is edited, you must also edit the bid item description in 01 20 00 to match)
E. (Note to designer:  MSD typically only uses DIP with Jack & Bore, but in the case other pipe is used, this paragraph shall be edited)  Ductile Iron Pipe (DIP), as shown on the Drawings and in accordance with Section 33 31 00 “Sewer Pipe”, shall be installed inside the steel casing pipe within the limits of the Jack and Bore.
F. Jacking and receiving pits will not be paid for as a separate pay item.  All associated costs for jacking and receiving pits shall be included in the price bid for this item.  The location and dimensions of the jacking and receiving pits, as determined by the CONTRACTOR, shall be approved by the CITY prior to any excavation operations.
1.06 DIRECTIONAL DRILL

A. This item covers the requirements for furnishing all labor, equipment, and materials associated with the installation of a high-density polyethylene (HDPE) gravity sanitary sewer pipe by directional drilling method.  The Work specified herein shall include:
1. Excavation of a pilot hole at prescribed line and grade.

2. Excavation of drilling and receiving pits.

3. Pre-reaming of the hole.

4. Pullback of the HDPE pipe through the hole.

5. Pressure testing of the HDPE pipe.
6. Grouting of the annulus void between excavation and pipe.

7. All incidental work such as horizontal and vertical control points, grids, permits, slurry treatment and disposal, shoring and casing of the pits if required, and all else necessary for the complete installation of the pipe in accordance with these specifications and Drawings.

B. The CONTRACTOR shall be responsible for providing access to each pit.  CONTRACTOR shall receive approval from the CITY prior to starting excavation for each pit.  The CONTRACTOR is responsible for  getting approval to use the any water required for drilling operations and for storage, safety, and security of all pipe and equipment on the Site

C. Guidance System

1. The directional drilling guidance system shall have the capability of measuring vertical and horizontal positions and roll.  The guidance system must meet the following accuracy levels:
a.   Vertical position
( 1 inch at 
1.5 to 8
             feet of depth

b.    


( 2 inches at
8 to 12

feet of depth

c. 


( 4 inches at
12 to 15
feet of depth

d. 


( 6 inches at
15 to 25
feet of depth

e. 


( 10 inches at
more than 25
feet of depth

f.   Horizontal position
( 2 inches at
1.5 to 8
             feet of depth

g. 


( 4 inches at
8 to 12 
             feet of depth

h. 


( 6 inches at
12 to 15 
feet of depth

i. 


( 12 inches at
15 to 25 
feet of depth

j. 


( 24 inches at
more than 25
feet of depth

k. 
   Roll


( 0.1( over a range of 0( to 360(
2. Sewer grade transmitters must give pitch in 0.1 percent increments. Contractor shall use pitch reading as the primary tool with depth readings as a backup.  Pitch readings shall be taken at the same clock reading.

3. Furnish manufacturer’s certificate that the guidance system meets these requirements.

4. The CONTRACTOR shall demonstrate a viable method to eliminate error.

5. The guidance system shall be capable of generating a plot of the bore hole survey for the purpose of an as-built drawing.

D. Carrier Pipe

1. Tolerance requirements for the installed carrier pipe (HDPE) are performance oriented.  Tolerances specified herein are the minimum requirements.  It is the sole responsibility of the CONTRACTOR to select the appropriate types of equipment, work methods, and procedures to meet the tolerance requirements specified herein.

2. The carrier pipe is to convey sewer by gravity, therefore, it is essential that no changes in the pipe slope occur and that a downward slope be maintained throughout the entire length of the pipe.  The ends of the pipe shall be located (horizontally and vertically) such that the HDPE pipe can be tied to other segments of the sewer line without backpitch, bellies (poor vertical alignment) or ponding water.

3. Pipes installed not meeting the tolerance requirement specified herein will be rejected.  It will be the responsibility of the CONTRACTOR to replace it with a pipe meeting these requirements.
4. (Designer to review specified tolerances and update per project)Line and grade deviations at the upstream end shall not exceed twelve (12) and six (6) inches, respectively.

5. (Designer to review specified tolerances and update per project)Deviation from horizontal alignment of either end shall not exceed five (5) feet.  Deviation from grade at both ends of pipe shall not exceed one (1) foot.

6. (Designer to review specified tolerances and update per project)No ten (10) foot long segment of pipe shall have a slope less than 1.3 percent nor greater than 1.4 percent.

E. Qualifications

1. Directional drilling CONTRACTOR shall have actively engaged in the installation of pipe using guided boring for a minimum of three years, with at least three projects in similar ground with similar size and length.

2. Field supervisory personnel employed by the directional drilling contractor shall have at least five years experience in the performance of the work.
F. Submittals

1.  Submit documentation showing three years of directional drilling experience with projects similar in scope and value to the project specified in the Contract Documents.  Information must include, but not limited to, date and duration of work, location, pipe information (i.e., length, diameter, depth of installation, pipe material, etc.), project owner information, (i.e., name, address, telephone number, contact person), and the contents handled by the pipeline (water, wastewater, etc.).

2. Submit a list of field supervisory personnel and their experience with guided boring operations.  At least one of the field supervisors listed must be at the site and be responsible for all work at all times when guided boring operations are in progress.  Guided boring operations will not proceed until the resume(s) of the CONTRACTOR’S field supervisory personnel have been received and reviewed by the CITY.

3. Submit an as-built survey of the pilot hole prior to pre-reaming and an as-built survey of the carrier pipe upon completion of the Work, indicating conformance with the specified requirements.

4. Submit the following drawings and documents:

a. Working drawings and written procedure describing in detail the proposed method of installation.  This shall include, but not be limited to, size, capacity and setup requirements of equipment, location and siting of drilling and receiving pits, dewatering if applicable, method of fusion and type of equipment for joining pipe, type of cutting tool head, and the method of monitoring and controlling line and grade.  Submit the required certifications.  If the CONTRACTOR determines that the modifications to the method and equipment as stated in the submittal is necessary during construction, the contractor shall submit a plan describing such modifications, including the reasons for the modification.  Work shall not start until the CITY reviews submittals.

b. Bentonite drilling mud products information (MSDS);  special precautions necessary, method of mixing and application, and method of capture, removing and disposal of the spoils.

5. Furnish manufacturer’s certificate stating that the guidance system meets the tolerances specified in Item C of this specification.
G. Site Conditions

1. Drilling operations must not interfere with, or endanger surface and activity upon the surface.  Areas outside designated work areas should not be disturbed.

2. CONTRACTOR must comply with all applicable jurisdictional codes and OSHA requirements.
H. Pipe and Fitting:

1. The pipe supplied under this specification shall be higher performance, high molecular weight, high-density polyethylene pipe.  The pipe material shall be a Type III, Class C, Category 5,  PE33 material as described in ASTM D 3350.  Minimum cell classification values of the pipe material shall be (3 4 5 4 3 4 C) as referenced in ASTM D 3350.  The SDR shall be as specified on the Drawings.  The fittings supplied under this specification shall be molded from a polyethylene compound having a cell classification equal to or exceeding the cell classification of the pipe supplied under this specification.

I. Physical Properties of Pipe and Pipe Compound:

1. Density-The density shall be 0.941-0.957 gms/cm when tested in accordance with ASTM D 1505.

2. Melt Flow- Melt Flow shall be no greater than 0.11 gms/10 min.  When tested in accordance with ASTAM D 1238- Condition E.

3. Flex Modulus- Flex Modulus shall be 110,000 psi to less than 160,000 psi when tested in accordance with ASTM D 790.

4. Tensile Strength at Yield- Tensile strength at yield shall be 3,200 PSI to less than 3,500 PSI when tested in accordance with ASTM D 638.

5. ESCR- Environmental Stress Crack Resistance shall be in excess of 5,000 hours with zero failures when tested in accordance with ASTM D 1693- Condition C.

6. Hydrostatic Design Basic shall be 1,600 psi at 23-C when tested in accordance with ASTM D 2837.

J. Backfill grout shall be pumped into the void between the HDPE pipe and the hole.  The grout mix shall be submitted to the CITY for review.

K. If the CONTRACTOR chooses to submit a bid, which does not meet all requirements of this specification, the bid shall include a written description of the deviation with data, which shows the magnitude of the deviation and the justification for the deviation from this specification.

L. Submit certified lab data or manufacturer’s written certifications to verify the physical properties of the materials supplied under this specification.

M. Polyethylene pipe and fittings may be rejected for failure to meet any of the requirements of this specification.

N. 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.  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 the CITY prior to ordering the pipe.

O. It is the responsibility of the CONTRACTOR to implement means and procedures compatible with anticipated ground conditions.

P. The CITY must be notified immediately if any condition is encountered that stops the forward progress of drilling operations.  The CONTRACTOR and CITY must review the situation and jointly determine the feasibility of continuing drilling operations.  When it is determined that it is impossible to continue drilling operations, the CONTRACTOR will be allowed to abandon the completed portion in place and start a new hole as directed by the CITY.

Q. The CONTRACTOR shall follow the pipeline alignment as shown on the Drawings, within the specified tolerances.  If adjustments are required, the CONTRACTOR shall notify the CITY for approval prior to making the adjustments.

R.  In the event of difficulties at any time during boring operations requiring the complete withdrawal from the tunnel, the CONTRACTOR shall be allowed to withdraw and abandon the tunnel and begin a second attempt at a location approved by the CITY. The abandoned tunnel shall be filled with Controlled Low Strength Material (CLSM).

S. Installation of the product pipe shall be in accordance with the following:
1. After the pilot hole is completed, the CONTRACTOR shall enlarge the hole by pre-reaming, and install a swivel to the reamer and commence pullback operations.
2. Reaming diameter shall not exceed 1.5 times the diameter of the product pipe being installed, and shall be kept as small as possible.
3. The product pipe being pulled into the tunnel shall be protected and supported so that it moves freely and is not damaged by debris on the ground during installation.

4. Pullback forces shall not exceed the allowable pulling forces for the product pipe.  The thickness of the pipe is to be increased, at no additional costs, if pullback forces are anticipated to exceed the allowable pulling force on the specified pipe.

5. The CONTRACTOR shall allow sufficient lengths of product pipe to extend pass the termination point to allow connections to adjacent pipe sections or manholes.  Pulled pipe shall be allowed 7 days of stabilization prior making tie-ins.  The length of extra product pipe shall be at the CONTRACTOR’S discretion and cost. 

6. Restraint of pipe ends shall be achieved by means of Central Plastics (800) 654-3872 Electrofusion Flex Restraints, or approved equal. There is no guarantee that an equal is available. 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 manufacturer’s procedures. 

T. Drilling fluid shall be in accordance with the following:

1. Drilling fluid shall be a mixture of water and Bentonite clay.  The fluid shall be inert.

2. Disposal of excess drilling fluid and spoils will be the responsibility of the CONTRACTOR who shall comply with all relevant regulations, right-of-way, work space and permit agreements.  Excess drilling fluid and spoils shall be disposed at an approved location.  The CONTRACTOR is responsible for transporting all excess drilling fluid and spoils to the disposal site and paying any disposal costs.  Excess drilling fluid and spoils shall be transported in a manner that prevents accidental spillage onto roadways.  Excess drilling fluid and spoils shall not be discharged into sanitary or storm systems, ditches or waterways.

3. Drilling fluid returns (caused by fracturing of formations) at locations other than the entry and exit points shall be minimized.  The CONTRACTOR shall immediately clean up any drilling fluid that surfaces through fracturing.

4. The CONTRACTOR shall be responsible for making provisions for a clean water supply for mixing of drilling fluid.
U. Construction practices shall be in accordance with the following:

1. Handling of Pipe:  Pipe shall be stored on clean, level ground to prevent undue scratching or gouging of the pipe.  If the pipe must be stacked for storage, such stacking should be in accordance with the pipe manufacturer’s recommendations.  The pipe should be handled in such that it is not damaged by being dragged over sharp objects or cut by chokers of lifting equipment.

2. Repair of Damaged Sections:  Segments of pipe having cuts or gouges on the exterior of the pipe in excess of 10 % of the wall thickness of the pipe shall be cut out and removed.  The undamaged portions of the pipe shall be rejoined using the butt fusion joining method.

3. Pipe Joining:  Sections of polyethylene pipe should be joined into continuous lengths on the Job Site above ground.  The joining method shall be the performed in strict accordance with the pipe manufacturer’s recommendations.  The butt fusion equipment used in the joining procedure shall be capable of meeting all conditions alignment, and fusion pressure.  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.  

4. Handling of Fused Pipe:  Fused segments of pipe shall be handled to avoid damage to the pipe.  When lifting fused sections of pipe, chains or cable type chokers should be avoided.  Nylon slings preferred.  Care should be exercised to avoid cutting or gouging the pipe.
5. The machine shall have the following minimum design features:

a. Downhole tools, including bits, housing, and reamers shall be specifically designed for gravity installations.

b. Guide rods:  shall be in a plane that passes through the centerline of the pipe thus canceling the bending forces in the machine caused by the fusion forces.

c. The Clamps:  shall be mechanically or hydraulically operated and have the strength to “round up” the pipe close to the fused joint, be adjustable for “high/low” of the pipe, and clamp each piece of pipe on continuing straight centerline.  The jaws shall be designed for quick installation and removal of inserts for smaller pipe sizes.

d. The Heater Plate:  shall be electrically heated, and thermostatically temperature controlled.  The surface shall be smooth with a high quality Ryton coating.  The machine shall be capable of maintaining the surface temperature set at pipe manufacturer’s recommended temperature range.  The heater plate shall be equipped with an indicating thermometer but surface temperatures should be checked with a pyrometer occasionally.  The heater surface shall be kept clean and free from plastic accumulation.

e. The Hydraulically Operated Machines:  shall have a pressure regulator to preset the correct pressure for the desired fusion force, and there shall be an auxiliary system to control “feed” rate for the pipe face-off.  Each machine shall be permanently equipped with a chart showing correct fusion pressure for each pipe size and wall thickness (SDR).
V. Hydrostatic Pressure Testing 

1. 1. At the CONTRACTOR’S option, hydrostatic pressure testing of the pipe may be done each time after fusing several segments of the HDPE pipe segments together on the surface.  The testing is intended to verify proper fusion of the pipe segments prior to pulling the pipe through the hole, but will not verify proper fusion of these segments to those previously pulled through the hole.  The test shall be conducted at a minimum 25 psi.

2. Once the pipe is pulled through the hole, it shall be tested at a minimum pressure of 25 psi at the invert of the upstream manhole for 4 hours to verify that the pipe or pipe joints have no cracks because of the pullback.

3. Air testing is not acceptable for the HDPE sewer. 

4. Pipe not holding the specified pressure for the test duration shall be removed from the hole, repaired, and installed and tested again.

5. The cost of the hydrostatic test shall be included in the bid price for the appropriate sections of conduit.
PART 2 -  PRODUCTS

     NOT USED

PART 3 -  EXECUTION

3.01 SAFETY

A. Perform all work in accordance with the current applicable regulations of the Federal, State, and Local Agencies, including, but not limited to, CFR 29 Part 1926, Subpart S, Underground Construction.

3.02 AS-BUILT-PLANS

A. Provide the CITY with a complete set of As-Built-Plans showing all trenchless installations within thirty (30) calendar days of completion of the Work. Plans must be dimensionally correct copies of the Contract plans. Include notes on the plans stating the final pipe path diameter, casing diameter (if applicable), drilling fluid composition, composition of any other materials used to fill the annular void between the bore path and the casing. Note the size and type of carrier pipes to be placed within the casing as part of the Work.
END OF SECTION 31 70 00
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