Specifications for Microtunneling with Slurry Type Machines
Part I General

This section covers the work for microtunneling a new gravity sewer pipeline. The work generally includes:

1.
Construction of a microtunnel drive shaft

2.
Installation of approximately ___ lineal feet of __ inch nominal diameter pipe

3.
Construction of a receiving shaft to remove the microtunnel machine, tie-in

connection and modification of any existing manholes and pipes

4.
Construction of manholes in the drive shafts and receiving shafts as per drawings

5.
Related work activities including but not limited to site restoration and coordination with other work items

1.1   Submittals

    Bid Submittals

1.
Experience references of similar projects including project descriptions, and reference contacts.

2.
Manufacturers’ specifications and data sheets for microtunneling boring machines

(MTBM).

3.
Layout plans and description of operational sequence.

4.
Pipe Manufacturer’s data.

5.
Location, size, construction and restoration plan for drive and receiving shafts.

6.
Estimate of jacking loads.

7.
Methods to control, handle, treat and dispose of slurry/waters.

8. Contingency plans for damage to casing pipe, loss of line or grade, bentonite or grout spills or blowouts, MTBM failure and recovery plan.

    Construction Submittals

1.
Detailed layout plan and schedule.

2.
Design of the temporary drive and receiving shafts, stamped by a professional structural engineer registered in the Georgia.

3.
Detailed plan for monitoring ground movement.

4. Certification by the Pipe Manufacturer that the pipe is suitable for the intended application.

5.    Manhole and related appurtenances Shop Drawings.

6.
Tie-in to existing manhole derails.

7.
Video inspection record and hardcopy narrative log (VHS format) of the completed pipeline

8.
Microtunnel operating log.

9.
Leak testing certification of installed pipe.

10.
Compaction testing records for shaft backfill.

11.
As-Constructed survey data.

Part 2 Products

2.1   Microtunnel Boring Machine (MTBM)

1.
The MTBM shall be mechanically articulated to enable steering of the shield and shall be capable of incremental adjustments to maintain face stability for the soil conditions encountered. A remotely controlled steering mechanism shall be provided that allows for the operation of the system without the need for personnel to enter the tunnel.

2.
The measuring and balancing of earth and groundwater pressure shall be achieved by use of a slurry system. The MTBM cutter face shall at all times be capable of supporting the full excavated area without the use of ground stabilization and have the capability of measuring the earth pressure at the face and setting a calculated earth balancing pressure.

3.
The MTBM shall be advanced by jacks mounted in a jacking frame and located in the drive shaft. The MTBM shall be moved forward by the jacks advancing a successive string of connected pipes toward a receiving shaft.

4.
The control equipment shall integrate the method of excavation and removal of soil and its simultaneous replacement by a pipe. Line and grade shall be controlled by a guidance system that relates the actual position of the MTBM to a design reference (e.g.. by a laser beam transmitted from the drive shaft along the center line of the pipe to a target mounted in the shield). As each pipe section is jacked forward, the control system shall synchronize spoils removal, excavation, and jacking speeds. The MTBM display equipment shall continuously show and automatically record the position of the shield with respect to the project design line and grade.
2.2   Pipe


Vitrified Clay Jacking Pipe Specifications  

For Use In Microtunneling, Pipe Jacking and Pipe Bursting
1. Vitrified clay jacking pipe shall be from one manufacturer. Pipe shall be specifically designed and certified for microtunneling by the pipe manufacturer and shall comply with both EN 295-7 - European Standard, Requirements for Vitrified Clay Pipe and Joints for Pipe Jacking and ASTM C-1208 - Standard Specifications for Vitrified Clay Pipe and Joints for Use in Microtunnelling, Sliplining, Pipe Bursting and Tunneling. 

2. The joints shall consist of a seat, and elastomeric sealing element, a sleeve and a compression cushion ring. The sleeve shall not extend past the outside of the barrel of the pipe. The pipe shall be of vitrified clay, sound, and free from other imperfections that would impair their installation or use.

3. The allowable jacking strength capacity of pipe shall be capable of withstanding the maximum jacking forces imposed by the operations. The allowable jacking capacity of the pipe shall be 3.0 times greater than the maximum jacking forces imposed by jacking operations as identified by theoretical calculations.

4. The jointing sleeve shall be of AISI Type 316 stainless steel. The jointing seals shall be made of EPDM rubber or other approved elastomeric material. The compression cushion ring between the joint ends shall conform to ANSI 280.1, Particleboard.

5. The minimum compressive strength of the pipe shall be 10,875 psi ( 75 N/mm2 ). The pipe diameter be shown on the Drawings is the minimum nominal inside diameter. End squareness shall be 0.040 inches (1 mm ) or less. The pipe shall be Denlok as manufactured by Can Clay Corporation or equal.

6. The test procedure of demonstrating the water and air tightness of the installed line shall meet the requirements of and in compliance with ASTM C828, Standard Test Method for Low Pressure Air Test of Vitrified Clay Pipe Lines may be completed to satisfy testing requirements at contractor’s option.

7. Submittals shall include shop drawings and calculation of jacking strength of the pipe. The drawings shall show dimensions of pipes including inside diameter and wall thickness, details of pipe joints and gaskets showing cushion packing ring and laying length of each pipe.

8. Saddles, repairs and other connections to the vitrified clay pipe may be made by utilizing an approved epoxy resin. The epoxy resin shall be Epibond 157 manufactured by Furane Plastics; WR623 A&B manufactured by Wyndam Chemicals, Inc.; EPON 828  manufactured by Shell Chemical Corp., Wyn-Stik ES-23 A&B or ES-4 A&B , manufactured by PTW&M Industries, Inc. or approved equal.

9. The installation shall be in accordance to EN 295-7 and ASTM C 1208. 

2.3   Manhole

1.
Provide and install precast concrete manholes complying with ASTM C478.

2.
Seal riser sections with butyl rubber joint materials or as recommended by the manhole supplier to provide durable leak tight seal.

3.
Provide LMAS standard cast iron frame and cover.

Seal pipe penetrations with water-tight seal. Kor N Seal Link Seal or approved equal.

Part 3 Execution

  General
1.
It shall be the CONTRACTOR’S responsibility to provide and maintain a safe work site for all phases of construction. In no case shall any work be completed in such a manner as to endanger or damage adjacent facilities. Material to remain in place shall be adequately supported to prevent undermining of existing facilities adjacent to excavated areas.

2.
Coordinate the microtunneling work with other rehabilitation activities. Divert flow to microtunnel piping only after channel improvement vegetation has been installed and is stabilized.

3.
Establish horizontal and vertical control on site and tie-in to supplied datum.

4.
Coordinate and verify utility locations. Protect utilities during construction and repair any utilities damaged immediately.

5.
If the CONTRACTOR determines that dewatering is required for shaft construction, the design and operation of the dewatering system is the sole responsibility of the CONTRACTOR. The design of the dewatering system shall consider the potential for damage to adjacent facilities due to settlement by lowering of the groundwater table. Dispose of groundwater in accordance with all applicable local, state, and federal regulations.

6.
Power systems and electrical equipment installations shall be in conformance the applicable sections of the National Electrical Code (NEC).

  Settlement/Monitoring



 (OPTIONAL FOR EXTREMELY SENSITIVE SITUATIONS) 

1.
Perform tunnel excavation in a manner that will minimize the movement of the ground in front of, above, and surrounding the tunneling excavation, and minimize subsidence of the surface above and in the vicinity of the excavation. Support the ground in a manner to prevent loss of ground and keep the perimeter and face of the tunnel stable at all times including shutdown periods. CONTRACTOR shall, at his expense repair any damages caused by ground movement.

Settlement shall be monitored at 100 foot intervals along the pipe centerline and a minimum of 10 additional locations to be established by the Engineer.

3.
Daily readings shall be taken on all monitoring points from a period 5 days before microtunneling is initiated to establish baseline conditions, until the overall construction period is substantially complete. Such monitoring points shall be referenced to temporary benchmarks set by the ENGINEER. Benchmarks and monitoring points sha1l be installed in such a manner as to remain in place and undisturbed for the duration of the construction and warranty periods. All survey readings shall be recorded to the nearest one-hundredth (0.01) of a foot.

4.
Operations shall be stopped when monitoring points indicate a vertical change in elevation 1/2 inch or more or any surface disruption is observed. The CONTRACTOR shall propose immediate action for review and approval by the ENGINEER to remedy the problem at no additional cost to the OWNER.

  Drive and Receiving Shafts

1.
Construct temporary drive and receiving shafts for the microtunneling equipment. Air temporary shafts shall be designed to be free of flowing or standing water while in use.

2.
Perform shaft and tunnel excavation in a manner that will minimize the movement of the ground in front of and surrounding the excavation and minimize subsidence of the surface, structures, and utilities above and in the vicinity of the excavation. Support the ground in a manner to prevent loss of ground and keep shafts stable. Support the excavation by positive means and as necessary during all shutdown periods.

3.
Construct a new manhole at the downstream end of the pipeline in the drive shaft at the completion of microtunneling operations. Coordinate backfilling of the shaft with downstream piping construction requirements.

4.
Backfill and seal the shafts upon completion of the microtunneling. Remove shaft supports to 10 feet below the ground surface and restore the disturbed site area to existing grades and original material conditions.

5.
Seal the existing pipe in the bottom of the manhole with a concrete plug and

backfill the inside of the upstream tie-in manhole from the manhole bottom to within

2 feet of the new invert out elevation of the microtunnel pipeline with well graded

crushed stone. Fill the remaining section of the riser with 300 psi concrete and form

a benched invert to provide a smooth flow transition. Abandon the existing excess piping in place.

  Pipe Installation

Inspect all pipe prior to lowering into the drive pit to ensure that no cracked, broken, or otherwise defective materials are being used. Use the pipe manufacturer’s recommended method for inspection or job site determination for damage. Pipe delivered with visible cracks, scars, chips, or any damage in excess of the limitations specified, shall not be used. Damaged or defective pipe shall be marked as rejected and shall be promptly removed from the job site. 

2.
Use proper tools and equipment to handle pipe. Slings shall be made of rope, nonmetallic webbing, or other materials that will not damage the pipe. Lifting eyes shall be used only when approved by the pipe manufacturer.

3.
Clean ends of pipe thoroughly. Remove foreign matter and dirt from pipe joints during laying. Lubricate joints per manufacturer’s recommendations.

4.
Damaged pipe shall be jacked through to the receiving shaft and be removed. Other methods of repairing the damaged conduit may be used, as recommended by the manufacturer and approved by the ENGINEER.

  Grade and Alignment Tolerances

3.
The tolerance in the grade and alignment of the final tunnel lining shall comply with the following such that a continuous slope is maintained, and no portion of the alignment slope is flat or reversed:

a)
Maximum Departure From Established Grade: Not to exceed a total of 1 inches.

b)
Maximum Departure From Established Line: Not to exceed 1 inches.

c)
The return to line and grade shall not exceed 1 inch in 25 feet.

The overcut diameter shall not exceed the outside pipe diameter by more than two (2) percent, unless approved by the Engineer.

  Air or Hydrostatic Testing

1.
Air testing of individual pipe joints using low pressure air methods in compliance with ASTM C828 may be completed to satisfy testing.

2.
Hydrostatic Testing - As an alternate test procedure.

a) Make all arrangements for furnishing water from the nearest hydrant or other suitable source for testing purposes. Perform the tests and provide all hoses, tank trucks, plugs, and other necessary equipment to conduct the test, requirements at contractor’s option.

b) Maximum amount allowable leakage in pipes and joints shall be 0.16 gallon per hour per inch-diameter per 100 feet when field tested by exfiltration methods over a test period or one hour. The hydrostatic head for test purposes shall exceed the maximum estimated groundwater level in the section being tested by at least 6 feet and in shall case shall be less than 6 feet above the inside top of the highest section of pipe in the test section, including service connections. In every case, the height of the water table at the time of the test shall be determined by the Contractor from existing monitoring wells, exploratory holes or such other methods approved by the Engineer. The Engineer will make the final decisions regarding test height for the water in the pipe section being tested. The length of pipe tested by exfiltration shall be limited so that the pressure on the invert of the lower end of the section shall not exceed 30 feet of water column.

c) The pipe test section may be filled 24 hours, or longer at contractor’s option, prior to time of exfiltration testing and if desired to permit normal absorption of water into the pipe walls to take pace.

3.
Prior to final acceptance and final manhole-to-manhole inspection of the sewer system by the Engineer, flush and clean all parts of the system. Remove all accumulated construction debris, rocks, gravel, sand, silt, and other foreign material from the sewer system at or near the closest downstream manhole. If necessary, use mechanical rodding or bucketing equipment.

4.
Pipe and/or joints failing the test shall be jacked through to the receiving shaft and be removed. Other methods of repairing the damaged conduit may be used, as recommended by the manufacturer and approved by the ENGINEER.
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