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SECTION 02200

EARTHWORK

Part 1 -  GENERAL

1.01 WORK INCLUDED

A. Furnish all labor, materials, equipment and services necessary for and incidental to completion of excavating, filling, backfilling, topsoiling, rough, fine and finish grading for the site; excavating, filling and backfilling for utilities; compacting; stockpiling suitable material and removing excess and unsatisfactory excavated materials from the site and providing all borrow material, if any, that is required to complete the project, at no additional cost.

B. Perform excavating, filling backfilling, including structural fill for paved areas and miscellaneous structures.

C. Excavation work under this contract is unclassified, and includes, without limitation thereto, excavation and removal of all soil, paving materials, sidewalks, curbs, gutters, existing foundations, existing manholes, fill, all materials and every kind of subsurface condition encountered in contract area.

D. No extra or additional compensation for excavation will be paid under this contract for work included in Bid Proposal at time of bidding.

E. Maintain carefully all bench marks, monuments and other reference points and, if disturbed or destroyed, replace as directed by the Owner/Engineer.

F. All work specified herein shall be done in a safe approved manner and in accordance with all governing codes, ordinances and regulations.

1.02 SOIL INVESTIGATION DATA

A. Subsurface Soil Data:

1. Data concerning conditions has been indicated by Owner and the Engineer on the drawing.  Its accuracy or completeness is not guaranteed by the Owner or the Engineer, and Contractor must assume all responsibility in excavating for this project and shall not rely on this subsurface information.  Bidders shall make their own investigation of existing subsurface conditions, if required.  Neither the Owner or the Engineer will be responsible in any way for additional compensation for excavation work performed under the Contract. 

1.03 QUALITY CONTROL

A. Owner/Engineer shall perform inspection and testing of soils and compaction.

B. The Owner/Engineer's responsibilities shall include:

1. Testing and approving on-site and borrow topsoil for compliance with this Specification.

2. Testing and approving all materials used for fill and/or backfill and borrow.

3. Approving all backfilling procedures and mechanical compaction equipment.

4. Verifying compaction by in-place density tests.  Tests to be submitted to the Owner/Engineer for review.  A minimum of one (1) density test shall be performed for each 1,000 square feet of lift area or pavement area or more often, if directed by the Inspection Agency.

C. It shall be the responsibility of the Contractor to notify the Owner/Engineer three days prior to the beginning of work so that the Inspection Agency can have a soils engineer and/or soils technician on the site during the work.  All costs of this Inspection service, incurred due to lack of coordination by the Contractor of the earthwork, causing unnecessary work by the Construction Manager, shall be paid for by the Contractor.

1.04 SUBMITTALS

A. Submit in accordance with requirements of the Supplemental Conditions.

1.05 REFERENCE SUBMITTALS

A. The work under this section shall be in accordance with applicable portions of the "Standard Specifications for Roads, Bridges, and Incidental Construction", State of Connecticut, Department of Transportation, dated 1988, including the latest amendment thereto.

1.06 RELATED WORK SPECIFIED ELSEWHERE

A. Dewatering, Section 02401.

B. Sheeting and Shoring, Section 02416.

1.07 PERMITS

A. The Contractor shall be required to obtain a Construction Permit from the City of New Haven prior to the start of any work.

1.08 PROTECTION OF PROPERTY

A. The Contractor shall be responsible for all damages caused by his work to adjoining property and/or buildings.  Care shall also be exercised to prevent a nuisance to properties by uncontrolled drainage or water.

Part 2 -  PRODUCTS

2.01 MATERIALS

A. Porous Fill:  Clean free-draining, washed gravel, 1/2 inch to 3/4 inches in size.

B. Borrow Material:  Shall meet the requirements for embankment or structural fill material as defined herein.

C. Topsoil:  Loam, without stones larger than 1/2 inches in diameter, without roots, vegetation, and without materials or other debris which may be harmful to plant life.  The topsoil shall have an organic content of no less than 1.5% by weight.

D. Structural Fill:  Shall be material which is free of organic material, bricks, rubble, paving materials or other deleterious material which can be compacted to the required densification of paragraph 3.80. Only material which has been approved by the Inspection Agency shall be utilized.

E. Selected Backfill:  Material shall meet the requirements of Article M.02.05 of the Reference Specification.

Part 3 -  EXECUTION

3.01 GENERAL

A. Upon completion of demolition, as indicated on the drawings, stripping of topsoil, and removal of cut material to subgrade elevation and/or indicated undercut elevation, notify the Inspection Agency to evaluate the exposed subgrade soils.

3.02 EROSION  CONTROL

A. Erosion control measures shall be installed by the Contractor as required by the local authorities having jurisdiction, or as indicated on the drawings, in order to prevent sedimentation from damaging adjacent property.

B. The Contractor is responsible for all requirements of the approved permits for erosion control.

C. The Contractor shall conduct operations in a manner to minimize erosion on the project site.

D. The Contractor is responsible for maintaining the erosion control measures until the work is accepted as complete by the Owner.  Upon completion of the project, the Contractor shall remove all temporary erosion control measures.

3.03 TOPSOIL

A. Topsoil:  Generally topsoil is not available at the site.  Any borrow topsoil required shall be provided at no additional cost.  The suitability of the reuse of offsite borrow material as topsoil will be subject of the Inspection Agency's decision.  The difference between material available onsite and project requirements shall be borrow topsoil acquired offsite at no additional cost.  The Inspection Agency shall approve the proposed borrow material at the source.

B. Storage:  Keep the topsoil separate from other excavated materials and stored in stockpiles; the locations of which shall be approved by the Owner/Engineer.  Topsoil shall be stockpiled and graded so that as not to be subject to erosion and loss, and so that it does not impede the flow of drainage water nor contribute concentrations thereof.  Stockpiles shall have maximum height of 15 feet and side slopes not greater than 1 foot vertical to 2 feet horizontal.

C. Placement:  Topsoil soil shall be installed on the prepared subgrade in accordance with Section 9.44 of the Reference Specification with the following exceptions:

1. The depth of topsoil to be (4) inches.

2. The maximum size of any rock or other foreign material shall be limited to 1 inch in any dimension.

3.04 FINE GRADING

A. Paved Areas:  After all utility work has been completed and excavations backfilled and compacted within limits of paved areas, finish grading to produce a compacted surface within a maximum tolerance of 0.05 foot of indicated finish grade, less thickness of the stone finish section.

3.05 EXCAVATION

A. General:  During excavation, pile material suitable for backfilling in an orderly manner, a sufficient distance from banks of trench to avoid overloading and to prevent slides or caveins.  All excavated materials not required not suitable for backfill shall be removed as directed by the Owner/Engineer.  Do grading as may be necessary to prevent water from flowing into trenches or other excavations, and any water accumulated shall be removed by pumping.  Provide sheeting and shoring, as necessary, for protection of work and for safety of personnel, in accordance with all applicable codes and regulations.

B. Removal of Sheeting and Shoring:

1. All timbering in excavations shall not be withdrawn during backfilling, except where the Owner/Engineer orders in writing that timbering be withdrawn.  No additional payment will be made regardless of whether the timbering is removed or left in place.

2. Wherever necessary in soft ground or for protection of persons, structures or property, sheeting shall be driven, without extra compensation, to such a depth below bottom of trench as may be required or directed.

C. Pumping: Provide pumping for dewatering as necessary to keep excavation dry until the permanent construction is in place and the permanent drains are working.

D. Boring and Jacking

1. Included:

a. The work includes boring and jacking steel pipe casings in locations indicated, including furnishing labor and materials, equipment and incidentals necessary for the satisfactory completion of the work as shown on the Contract Drawings and as specified herein.

2. General

a. The carrier pipe shall be enclosed in a steel pipe casing, as shown, and the casing shall be grouted full with sand after placing the chilled water carrier pipe.

b. The carrier pipe shall be as specified under Section 15200 - PIPING.

c. The casing pipe to be used for jacking shall be of the size and dimensions as indicated on the Contract Drawings.  The casing pipe shall have a minimum wall thickness of 1/2 inch, unless otherwise indicated, and shall conform to the requirements of AWWA Standard for Steel Water Pipe Six Inches and Larger, Designation C200, insofar as applicable.  The steel casing pipe shall have minimum yield strength of 35,000 psi.

d. Steel casing pipe ends shall be beveled with a single V-groove for field welding.  Pipe joints shall be butt welded and shall be a fall penetration on the outside circumference of the pipe.

e. The single V-groove butt weld shall conform to the latest AWS Welding Code and shall conform to the requirements of AWWA Standard for Field Welding of Steel Water Pipe, Designation C206-82.  Joints of the steel casing pipe shall be butt welded by an AWS certified welder, prior to being subjected to the jacking operation.

f. The work shall be carried out in accordance with requirements of all Authorities having jurisdiction and shall be performed in a manner to avoid undermining or otherwise cause damage to the pavement, base, or subbase of the area crossed.  If, in the opinion of the Owner, the work is proceeding in a manner that may cause damage or may otherwise be deemed unacceptable, the Contractor shall cease work immediately upon request from the Owner and shall take whatever action the Owner deems necessary.

g. The Contractor shall not be entitled to any claims for loss of revenue and/or time due to such stoppage of work as specified above.  In the event of any conflict between these Specifications and any specifications of the Authorities having jurisdiction, the more stringent specifications shall apply.

3. Construction

a. Suitable pits or trenches shall be excavated for the purpose of conducting the boring or jacking operations and for welding the joints of the pipe.  The jacking pit shall be of adequate size to accommodate the jacking head, frame, jacks, reaction blocks, added section of pipe, and other materials and equipment to provide sufficient working space.  The pit shall be excavated by suitable methods specified for normal excavations.  Such pits shall be kept at least 2 feet clear of the edge of pavement and necessary precautions taken to prevent caving.  Dewatering system must be provided.  Storm drainage must be provided to prevent flooding of the pit and boring equipment in the event of a heavy rain.

b. The Contractor shall provide all materials, equipment, and facilities required for jacking the sleeve beneath the designated area.  The steel sleeve shall be steel pipe welded together and jacked in one continuous operation at the location specified in the Contract Plans.  In no event shall jacking be discontinued for a sufficient period to cause the partially jacked sleeve to "freeze" in place.  Proper alignment and elevation of the sleeves shall be consistently maintained throughout the jacking operation.

c. The jacking frame shall be firmly set to the correct line and grade.  The reaction blocks shall be suitable to provide resistance to, and distribution of, the reaction from the jacks.

d. Jetting method to install casing or remove spoil will not be permitted.

e. When permitted, a method employing water may be used, provided it can be demonstrated and guaranteed that the water forced through the inserted washing pipe will be used to wash out only the material trapped within the body of the casing pipe, and all the water will be returned through the pipe.

f. When the pilot hole method is employed, the holes are to be bored mechanically.  The boring may be done using a pilot hole approximately two inches in diameter bored the entire length of the crossing.  This shall be checked for line and grade.  If satisfactory, this hole shall serve as the center line of the large diameter hole to be bored.  Under this method, the use of water or other fluids in connection with the boring operation will be permitted only to the extent necessary to lubricate cuttings.

g. If the Contractor desires to employ a method different from the above, he shall furnish the details to the Owner for approval.  The selected method of boring and jacking must be acceptable to the Owner and the Authorities having jurisdiction.

h. The Contractor shall be responsible for preventing the occurrence of voids outside the steel sleeve, and if they do occur, he may be directed to fill them with grout in a method approved by the Owner.  The Contractor shall constantly exercise care in the removal of earth from within the sleeve sufficiently close to the forward end to prevent voids.  If voids should develop, or if the bored hole diameter is greater than the outside diameter of the casing pipe by more than 1/2 inch, remedial measures as approved by the Owner shall be taken.

i. The casing pipe is to be installed so that the carrier pipe can be centered in the casing pipe at the line and grade shown on the construction drawings.  Variation in the final position of the casing pipe from the established line and grade shall not exceed 0.05 or one foot per ten feet.  After the pipe has been placed, operation branches or pits shall be backfilled in layers not greater than eight inches compacted depth, with each layer thoroughly compacted.  Any surplus material shall be properly disposed.

4. Permits and Special Requirements

a. Contractor shall obtain all permits necessary for the completion of the work.

b. The Contractor shall fully inform himself of all requirements of the Authorities having jurisdiction as pertaining to the specific project and shall conduct all his work accordingly.

c. The safety section of the latest NUCA Horizontal Earth Boring and Pipe Jacking Manual should be consulted for all safety considerations.

d. Contractor may connect to electrical service if required and available from the Owner.  If this is not feasible, Contractor shall provide means for providing necessary power.  Submit means for power to Owner for review.  Source of power must not create excessive noise.

e. If compressed air is required, Contractor shall supply own source and it must comply with noise restriction.

3.06 FILLING AND BACKFILL

A. Excavation shall not be backfilled until directed by the Owner/Engineer.  When shoring is designated to be withdrawn, all shoring, including sheet piling, shall be removed in a manner to avoid damage or disturbance to work and excavations shall be free of forms and cleared of trash.  Backfill shall be brought up evenly on each side of pipe and manholes, and shall not be placed on surfaces that are muddy, frozen, or that contain frost.  Surfaces that receive fill shall be approved by the Owner/Engineer prior to placement of backfill.

B. Backfill material one foot above pipes, except upper two feet, may contain stones not larger than four inches in their greatest dimension in an amount not in excess of 20 percent of volume of backfill material, and such stones shall be well distributed throughout mass.

C. Unsuitable material encountered within the excavation template, as determined by the Owner/Engineer shall be removed and disposed of off-site and replaced with suitable trench refill or select material at no additional cost.

3.07 COMPACTION

A. Place all backfill in eight inch loose lifts and compact to at least 95% of the maximum dry density as determined by ASTM D1557.  Backfill material from bottom of excavation to a level at least one foot above top of pipe shall be compacted throughout to density specified.  Stones larger than one inch in any dimension will not be permitted in this backfill material.

B. Excavation improperly backfilled and where settlement occurs, shall be reopened to depth required for proper compaction, then refilled and compacted as specified, or otherwise corrected, as permitted by the Owner/Engineer.

C. After completion of backfilling, all suitable excavated materials not used shall be removed and disposed of off site, or at locations on site as directed by the Owner and shall be spread and graded to drain.

D. Existing pavement disturbed by excavation operations shall be replaced including base and surface courses, both in degree of compaction and kinds of materials, and shall be equivalent, in opinion of Owner/Engineer, to adjacent paving.  Backfilling to bottom of base course shall be as specified for excavation under payment.

E. Compaction shall be by suitable mechanical compaction equipment, subject to the approval of the Owner/Engineer.

F. Sidewalks:

1. The fill material shall be placed in layers which, before compaction shall not exceed 8 inches.  All slopes steeper than 5 horizontal to 1 vertical whether existing or proposed shall be benched to at least 3 feet wide and should be excavated so that the structural fill can be placed and compacted in horizontal layers.  Each layer shall be spread uniformly and evenly and shall be thoroughly blade mixed during the spreading to insure uniformity of material in each layer.

2. After each layer has been placed, mixed and spread evenly, it shall be thoroughly compacted to not less than 95% of the maximum dry density as determined by ASTM D1557.  The density of each lift shall be verified by in place density tests.

3. The moisture content of the fill shall be maintained within +3 and -3 percentage points of the optimum moisture content as determined by ASTM D1557.  This provision may require the Contractor to set or dry the soils, depending upon the natural moisture content of the material and the prevailing weather conditions.

4. Compaction shall be by suitable mechanical compaction equipment, subject of the approval of the Owner/Engineer.

5. The filling operation shall be continued in 8-inch (as deposited loose) layers, as specified above, until the fill has been brought to the slopes and grades to match existing, making proper allowances for thickness of sidewalk stone slabs.

6. The fill shall be constructed in such a manner that the surface will be sloped to drain at all times, and all fill shall be deposited to prevent accumulation from rainwater.  If precipitation is expected while fill construction is underway or temporarily halted, the surface shall be rolled with rubber-tires or steel drummed equipment to improve surface runoff.

7. When the work is interrupted by rain, fill operations shall not be resumed until field tests indicated that the moisture content and density of the top 6 inches of fill is within the limits hereinbefore specified.

8. Areas inaccessible to rollers and against walls shall be compacted with mechanical tampers to the required density.  The Contractor will be held responsible for any damage to walls damaged by his compaction operations.

3.08 FIELD QUALITY CONTROL

A. The Owner/Engineer shall inspect the site after it has been stripped and excavated.  Determine if undercutting or in-place densification is necessary to prepare the subgrade for fill placement or for footing, slab or pavement support.

B. Witness required filling operations and take sufficient in-place density tests, as specified in Paragraph 1.3 B.4., to verify specified fill compaction is achieved.

C. Observe and approve fill materials, whether they are obtained from site excavation or off-site sources.

D. Inspect and test excavations to determine that the design bearing pressure are available and that no loose or soft pockets exist beneath the bearing surfaces.  Approve the bearing surfaces or recommend undercutting and structural fill as necessary.

E. Inspect and test subgrades under stone sidewalk.

F. Tests for Displacement of Sewers and Drains:  Sewers and drains will be checked by the Owner/Engineer to determine whether any displacement of pipe has occurred after trench as been backfilled to about two feet above pipe and compacted as specified.

3.09 MAINTENANCE OF BACKFILLED EXCAVATIONS

A. It is the responsibility of the Contractor to maintain backfilled excavation during life of Contract.  Any damage to the subgrade shall be corrected at the expense of the Contractor.

Part 4 -  MEASUREMENT AND PAYMENT

4.01 MEASUREMENT

A. There will be no measurement of the following:

1. Excavation for site grading and for all materials above the indicated undercut elevation.

2. Excavation to rough grades of miscellaneous structures.

3. Over-excavation.

4. Unauthorized excavation.

5. Borrowed material.

6. Rehandling and drying and/or wetting of on-site soils.

B. Measurement will be made of the following:

1. Authorized over-excavation or undercutting required to remove unsatisfactory subgrade material which occurs below indicated undercut elevations, bottoms of footings, miscellaneous structures and below rough grading for slabs or pavement, except where noted to be removed as part of the drawings.

4.02 PAYMENT

A. For items not measured:  All work shall be paid for under the Base Bid Price.

B. Authorized over-excavation or undercutting; including excavation, backfilling, compacting and disposal of unsatisfactory material shall be paid for at the unit price per cubic yard as submitted on the Bid Form.

END OF SECTION
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