
SECTION 202 - EXCAVATION AND EMBANKMENT

202-1  DESCRIPTION
This item shall consist of excavating, removing, and satisfactorily disposing of all materials within the limits of the work in accordance with these specifications and in conformity with the dimensions and typical sections shown on the plans and with the lines and grades established by the ENGINEER.

"Unstable," "Unsuitable," "Suitable," and "Unsatisfactory" soil or aggregate items shall be defined as follows:

a.  UNSTABLE SOILS

Unstable soils are those soils which in their natural or existing condition require manipulation, aeration, or wetting and recompaction to obtain the required density for a suitable subgrade foundation.  This condition is usually caused by too high of a moisture content for cohesive soils and too loose and/or dry for granular soils. 
In the case of cohesive soils which in their natural state the moisture content exceeds optimum moisture, they begin to behave as plastic rather than solid.  Scarifying and windrowing to a depth of 9 to 18 inches and recompacting the soil in 6-inch lifts to the required density/optimum moisture relationship will usually correct this condition.  The other alternative is to subcut to prescribed depth and replace the cohesive material in accordance with specifications.

In the case of granular soils that are too loose, usually subcutting to a depth of 9 to 18 inches and replacing the soil in 6-inch lifts to the required density/optimum moisture relationship will correct this condition.

In either case, these soils should not have to be replaced with more desirable soils, it is merely that in their natural state they are unstable but not unsuitable for subgrade foundation.

b.  UNSUITABLE SOILS

Unsuitable soils are those soils which in their natural state are unsuitable for subgrade foundation due to a high organic content such as vegetation, matted roots, peat, or muck.  Soils of these types are very susceptible to consolidation due to the decaying of this organic matter.  Other unsuitable soils are those which contain decomposable debris and ashes.

The frozen condition of any soil or material shall not constitute a basis for a change of classification.  Although frozen material shall not be allowed in the trench unless otherwise indicated, it shall be recompacted after it has thawed as directed by the ENGINEER.

c.  SUITABLE MATERIALS

Suitable materials are those materials which have been determined to be satisfactory for subgrade foundations including all stable or unstable soils and any other materials deemed satisfactory by the ENGINEER for use in subgrades or embankments.

d.  UNSATISFACTORY MATERIALS

Unsatisfactory materials are those materials which have been determined to be unsuitable for subgrade foundations including all unsuitable soils, rock, shale hardpan, loose rock, boulders, concrete chunks or slabs, debris, and any other materials deemed unsatisfactory by the ENGINEER for use in subgrades or embankments.
All suitable material taken from excavations shall be used in the formation of embankment, subgrade, and for backfilling as indicated on the plans or as directed by the ENGINEER.  Unsatisfactory material shall become the CONTRACTOR’s responsibility to dispose of. 
When the volume of the excavation exceeds that required to construct the embankments to the grades indicated, the excess shall be used to grade the areas of ultimate development or become the CONTRACTOR’S property as directed by the ENGINEER.  When the volume of excavation is not sufficient for constructing the fill to the grades indicated by the ENGINEER at locations designated on the plans, or the special provisions, the additional material required shall be identified by the ENGINEER and paid as “Borrow Excavation.”

202-2  CLASSIFICATION

All material excavated shall be defined as "Unclassified Excavation" unless, in the proposal form, prices are asked and bids are taken for "Rock Excavation" and "Borrow Excavation."

"Unclassified Excavation" shall include all excavation performed under this item regardless of the material encountered.

"Rock Excavation," when provided in the proposal, shall include all solid rock in ledges, in bedded deposits, in unstratified masses, and in conglomerate deposits which are so firmly cemented they present all the characteristics of solid rock and which cannot be removed without drilling and blasting.  All rock not allowed to be placed in the backfill or embankment, as directed by the ENGINEER, shall be considered “Rock Excavation.”  

"Borrow Excavation" shall consist of approved material required for the construction of embankments or for other portions of the work and shall be obtained from approved sources.  Unless otherwise designated in the contract, the CONTRACTOR shall pay all costs involved.

The CONTRACTOR shall notify the ENGINEER in advance of opening any borrow areas so that the borrow material can be tested before being used.  Sufficient time for testing the borrow shall be allowed.

202-3  CONSTRUCTION REQUIREMENTS

202-3.1  GENERAL.  The rough excavation shall be carried to the necessary depth to obtain the specific depth of subgrade compaction shown on the plans.  Likewise, on embankments the depth of subgrade compaction shall be as shown on the plans.  Should the CONTRACTOR through negligence or other fault excavate below the designated lines, the excavation shall be replaced with approved materials in an approved manner and condition at the CONTRACTOR's own expense.

The ENGINEER shall have complete control over the excavation, moving, placing, and disposition of all material and shall determine the suitability of material to be placed in embankments.  All material determined unsuitable shall be disposed of in waste areas or as directed.  Topsoil shall not be used in fills or in subgrades but shall be handled and placed as directed.

The CONTRACTOR shall inform and satisfy itself as to the character, quantity, and distribution of all materials to be excavated.  No payment will be made for any excavated material which is used for purposes other than those designated.  All spoil areas shall be leveled to a uniform line and section and shall present a neat appearance before project acceptance.  The surface elevation of spoil areas shall not extend above the surface elevation of adjacent or contiguous usable areas unless approved by the ENGINEER.

The area between the roadway right-of-way to the future curb and gutter shall be graded to the top of future curb elevation.  The remaining area shall be graded to the future gutter elevation.  See Standard Detail 200-1.

The ENGINEER shall provide centerline stakes to prepare the grading.  The CONTRACTOR shall be responsible for staking all other grades necessary to complete grading as per plans or specifications.

The ENGINEER shall verify that finished grading for roadway is within 1 inch of the final subgrade elevation specified.  If grading does not meet tolerance, the CONTRACTOR shall be responsible for regrading to meet tolerance.

Those areas outside of the pavement areas in which the top layer of soil material becomes compacted due to hauling or to any other activity of the CONTRACTOR, shall be scarified and disked to a depth of 4 inches, as directed, to loosen and pulverize the soil.

If it is necessary to interrupt existing surface drainage, sewers, or underdrainage, conduits, utilities, or similar underground structures, or parts thereof, the CONTRACTOR shall be responsible for and shall take all necessary precautions to protect and preserve or provide temporary services.  When such facilities are encountered, the CONTRACTOR shall notify the ENGINEER, who shall arrange for their removal, if necessary.  The CONTRACTOR shall assume all costs to repair all damage to such facilities or structures which may result from operations of the CONTRACTOR during the period of the contract.

The CONTRACTOR shall engage an independent soils testing laboratory approved by the ENGINEER to determine the soil proctors and perform the required compaction testing to be determined by the ENGINEER.

The compaction control tests for this section are based on one (1) individual compaction test per 200 cubic yards of fill and 750 square yards of area.  The CONTRACTOR shall be responsible for all retesting of failed tests and a proctor determined to represent each soil condition to be encountered on the project.  The time, locations, depths, and frequency of compaction testing shall be at the discretion of the ENGINEER during construction.  Should it become necessary to conduct an additional number of initial compaction tests, over and above the number specified for bidding purposes, the City of Watford City shall be responsible for all costs associated with additional testing performed by an independent soils testing laboratory.  The CONTRACTOR, however, will be required to assume the cost of all retesting of failed tests, regardless of the total number required during construction.

Compaction testing to determine densities may be accomplished with a nuclear density testing apparatus and/or the sand cone method.  Should disputes arise concerning test results, they will be resolved by using only the sand cone method of testing.

Written reports of all test results shall be supplied to the ENGINEER and the CONTRACTOR by the testing laboratory as soon as possible.  To expedite construction progress, it is necessary that the CONTRACTOR and ENGINEER be furnished with the results of all tests as soon as testing is completed.  The availability of the independent testing laboratory when needed and speed of testing and reporting are to be considered the responsibility of the CONTRACTOR.

Compaction control test as stated above shall be incidental to the price bid for 202-4.1 Unclassified Excavation and/or 202-4.3 “Borrow Excavation.”
202-3.2  EXCAVATION.  Excavation shall be performed as indicated on the contract plans to the lines, grades, and elevation shown or as directed by the ENGINEER, and shall be made so the requirements for formation of embankments can be followed.  No excavation or stripping shall be started until the ENGINEER has taken cross-sectional elevations and measurements of the existing ground surface and has staked out the proposed work.  All material encountered within the limits indicated shall be removed and disposed of as directed.  During the process of excavation, the grade shall be maintained so that it will be well drained at all times.  When directed, temporary drains and drainage ditches shall be installed to intercept or divert surface water which may affect the work.

If, at the time of excavation, it is not possible to place any material in its proper section of the permanent construction, it shall be stockpiled in approved areas for later use.

Rock, shale, hardpan, loose rock, boulders, or other material unsatisfactory for subgrades, streets, roads, shoulders, intermediate areas, or any areas intended for turfing shall be excavated to a minimum depth of 12 inches, or to the depth specified by the ENGINEER, below the contemplated surface of the subgrade or the designated grades.  Muck, peat, matted roots, or other yielding material, unsatisfactory for subgrade foundation, shall be removed to the depth specified to provide a satisfactory foundation.  Unsatisfactory materials shall be disposed of at locations designated by the ENGINEER.  All material so excavated shall be paid for at the unit price bid per cubic yard for "Unclassified Excavation" or for "Rock Excavation," as the case may be, when the classification for the last two items is provided in the proposal.  The portion so excavated shall be refilled with suitable selected material as specified, obtained from the grading operations or borrow area, and thoroughly compacted by rolling.  The necessary refilling will constitute a part of the embankment.  Where rock cuts are made and refilled with selected material or where trenching out is done to provide for a course of pavement, the depths thus created shall be ditched at frequent intervals to provide drainage.

The CONTRACTOR shall make the distribution as indicated on the plans.  Widening or narrowing of the section and raising or lowering of the grade to avoid haul will not be permitted.  The ENGINEER reserves the right to make minor adjustments or revisions in lines or grades, if found necessary, as the work progresses due to discrepancies in the plans or to obtain satisfactory construction.

Overbreak, including slides, is that portion of any material displaced or loosened beyond the finished work as planned or authorized by the ENGINEER.  The ENGINEER, whose decision shall be final, shall determine if the displacement of such material was unavoidable.  All overbreak shall be removed by the CONTRACTOR and disposed of as directed; however, payment will not be made for the removal and disposal of overbreak which the ENGINEER determines as avoidable.  Unavoidable overbreak will be classified as "Unclassified Excavation."

The removal of existing structures and utilities required to permit the orderly progress of work will be accomplished by local agencies unless otherwise shown on the plans.  All existing foundations or footings shall be excavated by the CONTRACTOR and the material disposed of as directed.  All foundations thus removed shall be backfilled with suitable material and compacted.

In cut areas the subgrade under areas to be paved shall be compacted to the depths and to the densities at optimum moisture as shown on the plans or as specified in the specifications, or when not otherwise shown or specified, to a minimum depth of 6 inches and to a density of not less than 95 percent of the maximum dry density at optimum moisture as determined by the compaction control tests specified in ASTM D1557.  Any unsuitable materials encountered shall be removed and paid for as specified.

No payment or measurement for payment will be made for suitable materials removed, manipulated, and replaced in order to obtain density.  Any removal, manipulation, aeration, replacement, and recompaction of suitable materials necessary to obtain the required density shall be considered as incidental to the excavation and embankment operations and shall be performed by the CONTRACTOR at no additional cost to the project.

Stones or rock fragments larger than 2 inches in their greatest dimension will not be permitted in the top 6 inches of the subgrade.  The finished grading operations conforming to the typical cross section shall be completed and maintained at least one (1) block ahead of the paving operations.

In cut areas all loose or protruding rocks on the back slopes shall be barred loose or otherwise removed to line or finished grade of slope.  All cut-and-fill slopes shall be uniformly dressed to the slope, cross section, and alignment shown on the plans or as directed by the ENGINEER.

Blasting, when necessary, will be permitted only when proper precautions are taken for the protection and safety of all persons, the work, and the surrounding property.  All damage done to the work or property shall be repaired at the CONTRACTOR's  expense.  All operations of the CONTRACTOR in connection with the transportation, storage, and use of explosives shall be approved by the City of Watford City Fire and Inspections Department.  Any approval given will not relieve the CONTRACTOR of responsibility in blasting operations.

202-3.3  Borrow Excavation.  When provided for in the proposal, borrow excavation shall consist of excavation made from borrow areas outside the normal grading limits.  Borrow excavation shall be made only at the designated locations and within the horizontal and vertical limits as staked or as directed.  Upon completion of borrow operations, the borrow area shall be finished to a neat and uniform grade acceptable to the ENGINEER.

The borrow excavation shall be handled and placed as specified in these specifications for excavation and embankment.

202-3.4  Ditch Excavation.  Ditch excavation shall consist of excavating for drainage ditches such as intercepting, inlet or outlet, temporary levee construction, or any other type as designated or as shown on the plans.  The work shall be performed in the proper sequence with the other construction.  The location of all ditches or levees shall be established on the ground.  All satisfactory material shall be placed in fills; unsatisfactory material shall be placed in spoil areas as shown on the plans or removed from the project area as directed by the ENGINEER.  Waste or surplus material shall be disposed of as shown on the plans or as directed by the ENGINEER.  Intercepting ditches shall be constructed prior to the start of adjacent excavation operation.  All necessary handwork shall be performed to secure a finish true to line, elevation, and cross section, as designated.

Ditches constructed on the project shall be maintained to the required cross section and shall be kept free from debris or obstructions until the project is accepted.  Where necessary, sufficient openings shall be provided through spoil banks to permit drainage from adjacent lands.  Unless otherwise specified, no separate payment will be made for ditch excavation other than for the material removed which will be paid for at the unit price for "Unclassified Excavation" or "Rock Excavation," as the case may be, if the proposal includes classification of these excavated materials.

202-3.5  EMBANKMENT FOUNDATION PREPARATION.  Immediately prior to the placing of the fill materials, the entire area upon which the embankment is to be placed, except where limited by rock, shall be scarified and broken by means of a disk harrow or plow or other approved equipment to a minimum depth of 6 inches or as specified by the ENGINEER.  Scarifying shall be done approximately parallel to the axis of the fill.  All roots, debris, large stones, or objectionable material that would cause interference with the compaction of the foundation or fill shall be removed from the area and disposed of as directed by the ENGINEER.  A thin layer (approximately 3 inches) of all the fill material shall be spread over the scarified foundation and the whole area compacted as required in the specifications.  Payment will be made for the material excavated for the embankment foundation at the unit price bid for “Unclassified Excavation.”

Where embankments are to be placed on natural slopes steeper than 3-to-1, horizontal benches shall be constructed as shown on the plans or as directed by the ENGINEER.  Payment will be made for the material excavated on the embankment slopes at the unit price bid for “Unclassified Excavation.”

202-3.6  Stripping.  All vegetation such as brush, heavy sods, heavy growth of grass, decayed vegetable matter, rubbish, and any other unsuitable material within the area upon which embankment is to be placed shall be stripped or otherwise removed before the embankment is started, and in no case shall such objectionable material be allowed in or under the embankment.  No direct payment will be made for stripping.  The yardage removed and disposed of shall be paid for at the unit price bid per cubic yard for "Unclassified Excavation."

202-3.7  Formation of Embankments.  Embankments shall be formed of satisfactory materials placed in successive horizontal layers of not more than 8 inches in loose depth for the full width of the cross section.

The grading operations shall be conducted and the various soil strata shall be placed to produce a soil structure as shown on the typical cross section or as directed by the ENGINEER.  All materials placed in the embankment shall be reasonably free of organic matter such as leaves, grass, roots, and other objectionable material.  Soil, granular material, shale, and any other material permitted for use in embankment shall be spread in successive layers as specified.

Earthwork operations shall be suspended at any time when satisfactory results cannot be obtained because of rain, freezing weather, or other unsatisfactory conditions of the field.  The CONTRACTOR shall drag, blade, or slope the embankment to provide proper surface drainage.

The material in the layers shall be of the proper moisture content before rolling to obtain the prescribed compaction.  Wetting or drying of the material and manipulation when necessary to secure a uniform moisture content throughout the layer shall be required.  Should the material be too wet to permit proper compaction or rolling, all work on all portions of the embankment thus affected shall be delayed until the material has dried to the required moisture content.  Sprinkling shall be done with approved equipment that will sufficiently distribute the water.  Sufficient equipment to furnish the required water shall be available at all times.  Samples of all embankment materials for testing, both before and after placement and compaction, shall be completed as per Subsection 202-3.1.  Based on these test results, corrections, adjustments, and modifications of methods, materials, and moisture content will be made to construct the embankment.

Rolling operation shall be continued until the embankment is compacted to not less than 90 percent of the maximum dry density at optimum moisture as determined by ASTM Compaction Control Test Designation D1557.  Under all areas to be paved, the embankment shall be compacted to a density of not less than 95 percent of the maximum dry density with a moisture content falling within plus or minus 3 percent of the optimum moisture as determined by ASTM D1557.  On all areas outside of the pavement, curb and gutter, and sidewalk areas, no compaction will be required on the top 4 inches.  Any areas inaccessible to a roller shall be consolidated and compacted by mechanical tampers.

During construction of the embankment, the CONTRACTOR shall route equipment at all times, both when loaded and when empty, over the layers as they are placed and shall distribute that travel evenly over the entire width of the embankment.  The equipment shall be operated in such a manner that hardpan, cemented gravel, clay, or other chunky soil material will be broken up into small particles and become incorporated with the other material in the layers.

In the construction of embankments, starting layers shall be placed in the deepest portion of the fill.  As placement progresses, layers shall be constructed approximately parallel to the finished pavement grade line.

When rock and other embankment material are excavated at approximately the same time, the rock shall be incorporated into the outer portion of the embankment, and the other material shall be incorporated under the future paved areas.  Stones or fragmented rock larger than 2 inches in their greatest dimension will not be allowed in the top 6 inches of the subgrade.  Rock fill shall be brought up in layers as specified or as directed, and every effort shall be exerted to fill the voids with the finer material to form a dense, compact mass.  Rocks or boulders shall not be disposed of outside of the excavation or embankment areas, except at places and in the manner designated by the ENGINEER.

Frozen material shall not be placed in the embankment nor shall embankment be placed upon frozen material.

The CONTRACTOR shall be responsible for the stability of all embankments made under the contract and shall replace any portion which, in the opinion of the ENGINEER, has become displaced due to carelessness or negligence on the part of the CONTRACTOR.

There will be no separate measure or payment for compacted embankment.  All costs incidental to placing in layers, compacting, disking, watering, mixing, sloping, and other necessary operations of the embankments will be included in the unit price bid for excavation, borrow, or other items.

When stockpiling of excavated material and later rehandling of such material is directed by the ENGINEER in order to produce the specified subgrade structure, the material shall be paid for at the unit price bid per cubic yard for "Unclassified Excavation."

202-3.8  Equipment.  The CONTRACTOR may use any type of earthmoving, compaction, and watering equipment, provided the equipment is in a satisfactory condition and is of such capacity that the construction schedule can be maintained as planned by the CONTRACTOR, and as approved by the ENGINEER, in accordance with the total days or working days bid for the construction.  The CONTRACTOR shall furnish, operate, and maintain such equipment as is necessary to control uniform compaction, layers, section, and smoothness of grade.

202-3.9  Preparation and Protection of the Top of the Subgrade.  On areas to be paved, the specified depth in cut areas and the top of embankment shall be compacted to the density/moisture specified.  The typical section for areas to be paved shall be graded such that the roadway is graded to 6 inches below the elevation of the future top of curb.  The remaining area behind the curb and gutter to property line shall be graded to the elevation of the future top of curb.  When completed, the surface shall be true to the lines, grades, and cross section shown on the plans or as directed by the ENGINEER.  After all drains, structures, ducts, and other underground appurtenances along the edges or under the pavement have been completed, the subgrade shall be compacted to the depth specified at not less than 90% of the maximum dry density, at optimum moisture, as determined by ASTM D1557.  Any irregularities or depressions that develop during rolling shall be corrected by loosening the material at these places and adding, removing, or replacing material until the surface is smooth and uniform.  Any portion of the area which is not accessible to a roller shall be compacted in lifts not to exceed 6 inches to the required density/moisture tolerances by approved mechanical tampers.  The material shall be sprinkled with water during rolling or tamping, when directed by the ENGINEER.

All soft and yielding material and material which will not compact readily when rolled or tamped shall be removed as directed by the ENGINEER and replaced with suitable material.  After grading operations are complete, all loose stones larger than 2 inches in their greatest dimension shall be removed from the surface of all proposed graded paving areas and disposed of as directed by the ENGINEER.

At all times the top of the subgrade shall be kept in such condition that it will drain readily and effectively.  In handling materials, tools, and equipment, the CONTRACTOR shall protect the subgrade from damage by laying planks when directed and shall be reshaped and recompacted to required density and moisture tolerances.  Storage or stockpiling of materials on the top of the subgrade will not be permitted.  Until the subgrade has been checked and approved, no subbase, surface course, or pavement shall be laid thereon.

202-3.10  Haul.  No payment will be made separately or directly for haul on any part of the work.  All hauling will be considered a necessary and incidental part of the work, and its cost shall be considered by the CONTRACTOR and included in the unit price bid for the pay items of work involved.

202.3.11  Tolerances.  In those areas upon which a subbase or base course is to be placed, the top of the subgrade shall be of such smoothness that, when tested with a 16-foot straightedge applied parallel and at right angles to the centerline, it shall not show any deviation in excess of 1/2 inch, or shall not be more than 0.05 of a foot from true grade as established by grade hubs or pins.  Any deviation in excess of these amounts shall be corrected by loosening, adding, or removing materials, reshaping and recompacting to required density by sprinkling and rolling. 

On areas to be turfed under the project or in the future, outside the sidewalk, curb and gutter, and pavement limits, the surface shall be of such smoothness that it will not vary more that 0.10 of a foot from true grade as established by grade hubs.  Any deviation in excess of this amount shall be corrected by loosening, adding or removing materials, and reshaping.

202-4  MEASUREMENT AND PAYMENT

202-4.1  Unclassified Excavation.  Unclassified Excavation shall be measured by the cubic yard (CY) in its original position by the method of average end areas of materials acceptably excavated and stripped as specified.  Measurements shall not include the yardage of material excavated without authorization beyond normal slope lines, or the yardage of material used for purposes other than those directed.  The plans shall state an assumed shrinkage factor to be used to compute embankment volume placed using “Unclassified Excavation.” 

Payment shall be made at the unit price bid per cubic yard (CY) for "Unclassified Excavation."

202-4.2  Rock Excavation.  All rock found in the excavation and not allowed to be placed in the backfill or embankment shall be classified as Rock Excavation, measured by the cubic yard (CY) and disposed of by the CONTRACTOR or as directed by the ENGINEER.  

The CONTRACTOR shall place all rocks not allowed to be placed in the backfill or embankment and less than 1 cubic yard in a pile to be measured by the ENGINEER.  The total volume of the stockpile shall be reduced by 25% to account for voids in the rock stockpile.

All rock greater than 1 cubic yard shall be individually measured by the ENGINEER.

Payment shall be made at the unit price bid per cubic yard (cy) for "Rock Excavation."

202-4.3  Borrow Excavation.  Borrow Excavation shall be measured by the cubic yard (CY) in its original position.  Borrow Excavation in its original position shall include an assumed shrinkage factor to be used to compute embankment volume placed.  Borrow Excavation in a stockpile shall not include an allowance for shrinkage.  Payment shall be made at the unit price bid per cubic yard (CY) for "Borrow Excavation."
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