SECTION 02300

EARTHWORK

PART 1 - GENERAL

1.1
Description

1.
Work Included:  Excavate and grade in the areas designated in the Contract Documents as shown on the grading plan and specified herein, which shall include but not be limited to, the following:

1)
Excavation and site preparation.

2)
Grading to establish subgrades for slabs, walks, pavements, gravel surfaces, and grassed areas.

3)
Excavation, filling and backfilling and compaction.

4)
Dewatering or addition of water as required.

5)
Placing of topsoil and finish grading.

2.
Related Sections:  Additional Sections of the Documents which are referenced in this Section include: 

1)
Section 02315 - Excavation, Backfilling, and Compacting for Structures

2)
Section 02317 - Excavation, Backfilling, and Compacting for Utilities

3)
Section 02921 - Seeding

1.2
REFERENCES

1.
General:  The work shall comply with the most recent standards or tentative standards as published at the date of the contract and as listed in this specification using the abbreviation shown.

2.
American Society for Testing and Materials (ASTM):
1)
D 698
Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft)

2)
D 1556
Standard Test Method for Density and Unit Weight of Soil in Place by the Sand-Cone Method

3)
D 1557
Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-lbf/ft3)(2,700 kN-m/m3)

4)
D 2167
Standard Test Method for Density and Unit Weight of Soil In Place by the Rubber Balloon Method

5)
D 2216
Standard Test Method for Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass 

6)
D 2487
Standard Classification of Soils for Engineering Purposes (Unified Soil Classification System)

7)
D 2922
Standard Test Method for Density of Soil and Soil-Aggregate in Place by Nuclear Methods (Shallow Depth)

8)
D 2937
Standard Test Methods for Density of Soil in Place by the Drive-Cylinder Method

9)
D 3017
Standard Test Method for Water Content of Soil and Rock in Place by Nuclear Methods (Shallow Depth)

10)
D 4318
Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils

Virginia Department of Transportation - Road and Bridge Specifications (VDOT):

1)
303
Earthwork

1.3
DEFINITIONS
1.
Controlled Fill:  Controlled fill is fill required in all areas on which final grade is not placed on original excavated soil.

2.
Unclassified Excavation:  For the purposes of payment, material shall not be classified except for those items specifically listed in the Bid Form.

3.
Rock: For the purposes of classified excavation, rock shall be defined as material that cannot be dislodged by a Caterpillar Model No. D-8N, heavy duty track-type tractor, rated at not less than 285 hp flywheel power and equipped with a single shank hydraulic ripper, capable of exerting not less than 45,000 lbs breakout force. Rock excavation includes up to 6 inches over-excavation below the required excavation depth.  Excavated rock shall be quantified by measuring the volume of removed rock and reducing this amount by 35%.  This definition of rock does not include materials such as hardpan, loose rock, concrete or other materials that can be removed by means other than drilling and blasting, but which for reasons of economy in excavating the CONTRACTOR chooses to remove by drilling and blasting. 

4.
Trench Rock: For the purposes of classified excavation, trench rock shall be defined as material encountered in trench excavation that cannot be dislodged by a Caterpillar Model No. 215D-LC track-type hydraulic excavator, equipped with a 42-inch wide short-tip radius rock bucket, rated at not less than 120 hp flywheel power with bucket-curling force of not less than 25,000 lbs and stick-crowd force of not less than 18,000 lbs. Trench rock excavation includes up to 6 inches over-excavation below the required excavation depth. Rock shall be quantified by measuring the extent of rock in the trench, not by measuring the volume of removed rock. This definition of trench rock does not include materials such as hardpan, loose rock, concrete or other materials that can be removed by means other than drilling and blasting, but which for reasons of economy in excavating the CONTRACTOR chooses to remove by drilling and blasting. 

5.
Unsuitable Material: For the purposes of classified excavation, unsuitable material shall be defined as material below subgrade elevation that exhibits excessive pumping or that does not meet density requirements due to unsatisfactory material as determined by Geotechnical Engineer. 
6.
Satisfactory Materials:  Materials classified by ASTM D 2487 as GW, GP, GM, GC, SW, SP, SM, SC,  ML, and CL are satisfactory as fill for overlot grading and are satisfactory in-situ.  Materials shall have a minimum compacted density of 95 pounds per cubic foot and a plasticity index in excess of 15.

7.
Unsatisfactory Materials:  Materials classified by ASTM D 2487 as OL, OH, MH, CH, and PT are unsatisfactory in-situ and as fill.  Unsatisfactory materials also include those materials containing roots and other organic matter, trash, debris, frozen materials, and stones larger than 6 inches.  Fill materials containing stones larger than 3 inches shall not be used in the uppermost 2 feet.

8.
Cohesionless and Cohesive Materials:  Cohesive materials include materials classified as GC, SC, ML, CL, MH, and CH.  Cohesionless materials include materials classified in ASTM D 2487 as GW, GP, SW, and SP.  Materials classified as GM and SM will be identified as cohesionless only when the minus #40 fraction has a plasticity index of zero as classified by ASTM D 4318.

9.
Degree of Compaction:  Degree of compaction is a percentage of the maximum density obtained by the test procedure presented in ASTM D 698 or ASTM D 1557 as specified, abbreviated below as a percent of laboratory maximum density.

10.
Topsoil:  Material obtained from excavations, suitable for topsoils shall consist of friable clay loam, free from roots, stones, other undesirable material and shall be capable of supporting a good growth of grass.  

11.
Geotechnical Engineer:  A representative of a commercial geotechnical testing laboratory which will be used by the CONTRACTOR to provide the required quality assurance testing.

1.4
system description

1.
Soil Bearing Capacity:  Soil underneath all footings and structures shall have a minimum bearing capacity of 2000 pounds per square foot.

1.5
submittals
1.
General:  Submittals shall be in accordance with Division I requirements.  Copies of all test results and field and office worksheets shall be furnished to the OWNER within 72 hours after the tests are complete.

2.
Test Reports:  The testing agency shall submit following reports, in duplicate, directly to OWNER from the testing services, with copy to the CONTRACTOR.  

1)
Test report on borrow material for soil classification.

2)
Field density reports and map of test location.

3)
One optimum moisture-maximum density curve for each type of soil used for controlled fill.

4)
Other reports of any testing hereinafter specified deemed necessary by Soils Engineer or requested by the OWNER.

5)
A test location plan shall be included with each submittal.

1.6
quality assurance
1.
Geotechnical Engineer: The CONTRACTOR shall retain a licensed independent Geotechnical Engineer and Test Laboratory approved by the OWNER to insure that earthwork meets the requirements of the specifications for density and moisture content.  The Geotechnical Engineer shall attend the Pre-Construction Conference.

2.
Inclement Weather:  When fill operations are ceased due to weather (rain, freezing, snow, etc.), construction shall not be resumed until the Geotechnical Engineer has verified soil strength has not been adversely affected.  If soil strength has been decreased, the affected portion of fill shall be rescarified, moistened, or dried as required and recompacted to the specified density.

3.
Inspection:  The CONTRACTOR shall conduct daily inspections and more often if necessary to verify that the specifications are being met for the installation of materials.

4.
Coordination:  The CONTRACTOR shall coordinate the work with the OWNER's Inspector by notifying the Inspector of scheduled work in advance.  The CONTRACTOR shall coordinate work with other trades whose work will be affected on the site.

5.
Utilities:  Prior to any excavation the CONTRACTOR shall verify the locations of all utilities which may be in the area.

6.
Drainage:  The CONTRACTOR shall be responsible for the proper drainage of the site during construction of the project.  Water shall not be allowed to accumulate in any of the excavated areas.  Storm or ground water collecting on site during construction shall be removed by pumping, ditching, or other suitable means.  

1.7
PROJECT CONDITIONS

1.
Topographic Survey:  Topographic information and boundary survey is by Anderson & Associates, Inc..

2.
Test Borings:  A subsurface investigation has been made at the site of the project in order to ascertain character of materials to be excavated. This information is provided for general information only.  Attention is directed to the fact that these logs indicate materials encountered at boring locations only.  Nothing in plans or specifications shall be taken as a guarantee that materials other than those disclosed by borings will be encountered or that proportions of various materials will not vary from those indicated.  If the CONTRACTOR has any questions or desires additional information it is his responsibility to acquire this information at his own expense.  All excavation for project is to be considered and bid as "unclassified" and no allowances will be made for rock encountered or removal and replacement of unsuitable material.  

3.
Existing Utilities:  Locate existing underground utilities in areas of work.  If utilities are to remain in place, provide adequate means of protection during earthwork operations.

1)
Should uncharted, incorrectly charted, unmarked in field, or incorrectly marked in the field, piping or other utilities be encountered during excavation, CONTRACTOR shall consult utility Owner immediately for directions.  CONTRACTOR shall cooperate with OWNER and utility companies in keeping respective services and facilities in operation, and shall repair or arrange for repair, damaged utilities to satisfaction of utility owner.

2)
CONTRACTOR shall demolish and completely remove existing underground utilities as indicated on the plans and shall coordinate with utility companies for shut-off of services if lines are active.

4.
Blasting:  Blasting will not normally be allowed.  If permission to blast is granted following a written request, blasting shall be performed in compliance with the Occupational Safety and Health Standards for the Construction Industry, Subpart U, The Virginia Statewide Fire Prevention Code VR 394-01-6, and all amendments or revisions thereof.  Damage of any nature resulting from blasting operations shall be satisfactorily corrected by the CONTRACTOR at no expense to the OWNER.

5.
Protection of Persons and Property:  Barricade open excavations occurring as part of this work and post with warning lights.

1)
The CONTRACTOR shall operate warning lights as recommended by authorities having jurisdiction.

2)
The CONTRACTOR shall protect structures, utilities, sidewalks, pavements, trees and other facilities from damage caused by settlement, lateral movement, undermining, washout and other hazards created by earthwork operations.

3)
The CONTRACTOR shall protect, maintain and restore bench marks, monuments, and other reference points affected by this work.  If bench marks, monuments or other permanent reference points are displaced or destroyed, points shall be re-established and markers reset under supervision of a licensed Land Surveyor.

PART 2 - PRODUCTS

2.1
MATERIALS

1.
Materials:  All fill materials shall be free from mud, refuse, construction debris, organic material, rock or gravel greater than 6 inches in any dimension, frozen or otherwise unsuitable material.  Materials for fills shall be secured from excavation after rejection of any unsuitable materials.  Materials from other sources may be used upon approval by the Geotechnical Engineer.  Fill materials in the uppermost 2 feet shall not have any rocks larger than 3 inches in diameter.

2.
Borrow:  Material for use in replacing undercut areas or in construction of embankments shall be approved by the Geotechnical Engineer and obtained from approved sources.

3.
Rock:  Rock shall be removed to a minimum depth of 12 inches below the subgrade elevation.  The excavated area shall be brought up to subgrade with approved material placed and compacted as described herein.  Other applicable specifications are listed in VDOT 303 concerning undercutting rock.

4.
Unsuitable Materials:  Areas that exhibit excessive pumping or that do not meet density requirements due to unsuitable material as determined by Geotechnical Engineer shall be undercut and replaced with approved material in accordance with Part 3, Execution.

part 3 - Execution

3.1
topsoil

1.
Conservation of Topsoil:  Topsoil shall be removed as required without contamination with subsoil and stockpiled convenient to areas for later application or at locations specified.  Any surplus of topsoil from excavations and grading shall be stockpiled in location approved by the OWNER.  A silt fence shall be installed on the downslope side and the stockpiles seeded.
2.
Placing Topsoil:  On areas to receive topsoil, the compacted subgrade shall be scarified to a 2 inch depth for bonding of topsoil with subsoil.  Topsoil then shall be spread evenly and graded to the elevations and slopes shown.  Topsoil shall not be spread when frozen or excessively wet or dry.  All areas disturbed by work in this project shall be seeded in accordance with Section 02921 - Seeding.

3.2
excavation

1.
Excavation:  Excavation shall be unclassified except for those items specifically indicated in the Bid Form.  After topsoil removal has been completed, excavation of every description, regardless of material encountered, within the grading limits of the project shall be performed to the lines and grades indicated.  Satisfactory excavation material shall be transported to and placed in fill areas within the limits of the work.  All unsuitable material including any soil which is disturbed by the CONTRACTOR's operations and surplus material shall be disposed of at locations off site secured by CONTRACTOR and approved by the OWNER.  Excavations carried below the depths indicated, shall, except as otherwise specified, be refilled to the proper grade with satisfactory material as directed.  All additional work of this nature shall be at the CONTRACTOR's expense, unless otherwise provided for in the Bid Form.  Excavation and filling shall be performed in a manner and sequence that will provide drainage at all times.  Excavations shall be kept free from water while construction therein is in progress.  If the CONTRACTOR fails to provide adequate drainage and any material becomes soft or otherwise unsuitable as a result, such material shall be removed and replaced with satisfactory on-site material or borrow material from approved sources, or shall be dried and recompacted as directed by the Geotechnical Engineer at no additional cost to the OWNER.  

2.
Excavation for Structures:  Excavation shall be in accordance with Section 02315 – Excavation, Backfilling, and Compacting for Structures. 

3.
Excavation for Utilities:  Trenches for underground utilities systems and drain lines shall be in accordance with Section 02317 - Excavation Trenching and Backfilling for Utilities.

4.
Ditches, Gutters, and Channel Changes:  Ditches, gutters, and channel changes shall be cut accurately to the cross sections and grades indicated.  All roots, stumps, rock, and foreign matter in the sides and bottom of ditches, gutters, and channel changes shall be trimmed and dressed or removed to conform to the slope, grade, and shape of the section indicated.  Care shall be taken not to excavate ditches and gutters below the grades indicated.  Excessive ditch and gutter excavation shall be backfilled to grade either with compacted to specified densities material or with suitable stone or cobble to form an adequate gutter paving as directed.  All ditches and gutters excavated under this section shall be maintained until final acceptance of the work.  Satisfactory material excavated from ditches and channel changes shall be placed in fill areas.  Unsuitable and excess material shall be disposed of in designated waste areas or as directed.

5.
Unauthorized Excavation:

1)
Unauthorized excavation consists of removal of materials beyond indicated subgrade elevations or dimensions without specific instruction from the OWNER or the Geotechnical Engineer.

2)
Under footings or foundations, fill unauthorized excavations by extending the indicated bottom elevation of the footing or base to the unauthorized excavation bottom, but in no way altering the required top elevation.

3)
Elsewhere, backfill and compact unauthorized excavations as specified for authorized excavations, unless otherwise directed by the Geotechnical Engineer.

6.
Stability of Excavations:  Maintain sides and slopes of excavations in a manner such that the excavation provides safety of personnel, protection of work, and compliance with requirements of governmental agencies having jurisdiction.

3.3
fill

1.
Preparation of Ground Surface for Fill:  All vegetation such as roots, brush, heavy sods, heavy growth of grass, and all decayed vegetative matter, rubbish, and other unsatisfactory material within the area upon which fill is to be placed, shall be stripped or otherwise removed before the fill is started.  In no case will unsatisfactory material remain in or under the fill area.  The areas shall then be scarified to a depth of at least 6 inches, moistened or aerated as required and compacted with vibratory rollers, pneumatic rollers, sheepsfoot rollers or other mechanical means acceptable to the Geotechnical Engineer.  Sloped ground surfaces steeper than one vertical to four horizontal on which fill is to be placed shall be plowed, stepped, benched, or broken up, as directed, in such manner that the fill material will bond with the existing surface.  Prepared surfaces on which compacted fill is to be placed shall be wetted or dried as may be required to obtain the specified moisture content and density.

2.
Fills and Embankments: Fills and embankments shall be constructed at the locations and to lines and grades indicated.  The completed fill shall conform to the grading plan indicated.  Approved material obtained during excavation may be used in forming required fill.  Fill shall be satisfactory material and shall be free from roots, other organic material.  No frozen material will be permitted in the fill.  Stones having a dimension greater than 3 inches shall not be permitted in the upper 2 feet of fill or horizontal embankment.  The material shall be placed in successive horizontal layers of 8 inches in loose depth for the full width of the cross section and shall be compacted as specified.  Each layer shall be compacted before the overlaying lift is placed.  Moisture content of the fill or backfill material shall be adjusted by wetting or aerating as necessary to provide the moisture content specified.

3.
Backfilling Structures:  Backfilling for structures shall be in accordance with Section 02315 – Excavation, Backfilling, and Compacting for Structures.

3.4
compaction

1.
Subgrade Compaction:  The cut subgrade material shall be compacted to 100 percent of its maximum dry density as determined by ASTM D 698.  The moisture content should be within +/-5 percentage points of the material's optimum as determined by ASTM D 2216.

2.
Compaction:  Each layer of the fill shall be compacted to at least 95 percent of the maximum theoretical density as determined by ASTM D 698.  Moisture content shall be within +/-2 percent points of optimum as determined by ASTM D 2216.  The top 1-foot of fill under pavement areas shall be compacted to 98 percent of maximum dry density as determined by ASTM D 698.

3.5
finished grades

1.
General:  All areas covered by the project, including excavated and filled sections and adjacent transition areas, shall be uniformly smooth-graded.  The finished surface shall be reasonably smooth, compacted, and free from irregular surface changes.  The degree of finish shall be that ordinarily obtainable from blade-grader operations, except as otherwise specified.  Ditches and gutters shall be finished to permit adequate drainage.  

2.
Unsatisfactory Material:  Soft or otherwise unsatisfactory material shall be replaced with satisfactory excavated material or other approved materials.

3.
Finished Elevations: Low areas resulting from removal of unsuitable material or from excavation of rock shall be brought up to required grade with satisfactory materials, and the entire area shall be shaped to line, grade, and cross section and shall be compacted as specified.  The surface of embankments or excavated areas for road construction or other areas on which a base course or pavement is to be placed shall vary not more than 0.10 feet from the established grade and approved cross section.  Surfaces other than those to be paved shall be finished not more than 0.20 feet above or below the established grade or approved cross section.

3.6
protection
1.
Site Preservation:  The CONTRACTOR shall protect newly graded areas from traffic and from erosion, and any settlement or washing away that may occur from any cause, prior to acceptance, shall be repaired and grades reestablished to the required elevations and slopes.  All work shall be conducted in accordance with the Erosion Control provisions of these specifications.

2.
Seeding:  All areas disturbed by work in this project shall be seeded in accordance with Section 02921 - Seeding.

3.7
field quality control
1.
Testing:  Testing shall be the responsibility of the CONTRACTOR and shall be performed by an approved commercial testing laboratory qualified to perform such tests and approved by ENGINEER.  Tests conforming to ASTM D 698, shall be made by the Geotechnical Engineer or his representative on each soil type found in the areas prepared to receive fill and in the soil to be used for fill.  Field Density tests shall be made by the Geotechnical Engineer or his representative in accordance with ASTM D 1556 or ASTM D 2922 and ASTM D 3017 on the areas prepared to receive fill and on each layer of compacted fill.  Testing shall be the responsibility of the CONTRACTOR and shall be performed at no additional cost to the OWNER.  When ASTM D 2922 is used, the calibration curves shall be checked and adjusted if necessary by the procedure described in ASTM D 2922, paragraph “ADJUSTING CALIBRATION CURVE”.  ASTM D 2922 results in a wet unit weight of soil and when using this method, ASTM D 3017 shall be used to determine the moisture gauges along with density calibration checks as described in ASTM D 3017.  ASTM D 2937 shall be used only for soft, fine-grained, cohesive soils.  At least one test shall be performed on the compacted backfill.  More tests shall be performed if in the judgment of the Inspector or OWNER the compactive effort of the CONTRACTOR will not result in the specified density.

2.
Testing Frequency:  The following submittals are required.

1)
A minimum of one moisture-density test shall be performed for each classification of fill material, and existing subgrade material.

2)
One Atterberg limits test and one gradation analysis is required for every six field density tests.

3)
Field density tests shall be performed as follows:  a minimum of one test per lift per 5,000 square feet or fraction thereof is required for fill material and a minimum of one test per lift per 5,000 square feet or fraction thereof is required for subgrades prior to filling.

3.
Visual Inspection:  Upon completion of all excavation of unsuitable material, and for all footings, the Geotechnical Engineer shall visually inspect the subgrade and excavations.  The visual inspection shall be conducted to assure that the data obtained from the test borings and used as a basis of design was representative of the site conditions.  Upon completion of the inspection, the Geotechnical Engineer shall provide written notification to the OWNER.

4.
Proof Rolling:  Following visual inspection, CONTRACTOR shall demonstrate to the Geotechnical Engineer that the exposed subgrade does not contain previously unidentified soft areas by proof rolling.  Proof rolling shall consist of rolling the entire surface with approved mechanical equipment while observing the subgrade for displacement or deformation.

END OF SECTION
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