
SECTION 02200PRIVATE 


EARTHWORK 

PART 1 
GENERAL

1.01
SECTION INCLUDES:  Removal and stockpiling of top soil, excavation, compaction of fill and backfill to subgrade for piping systems associated with the installation of ground heat exchangers. 

1.02
DEFINITION OF TERMS


A.
Earth Excavation:  Removal of material to lines, elevations, and dimensions shown on drawings and disposition of materials encountered in grading and excavation work except that classified as rock.

B. Rock Excavation:  Removal of materials classified as rock and disposal of excavated material as specified herein and in conformity with lines, grades, and dimensions shown on drawings.  To be classified as rock, material must be boulders of 9 ft3 or more in volume, solid or ledge rock, or other hard material in place that cannot be excavated by heavy construction equipment, such as a Caterpillar 215C power excavator equipped with a short‑tip radius rock bucket or a Caterpillar D9 bulldozer equipped with a single tooth hydraulic ripper.  In addition, the material must exceed a value of 3 on Mohs' hardness scale.  Material classified as rock shall be removed by drilling and feathering, bull point wedging, or other suitable means.  Use of explosives is not allowed.  


C.
Unauthorized Excavation:  Excavation not required by specifications or drawings or not authorized in writing by Construction Manager (CM).  CM is the Owner or Owner’s representative that is responsible for managing the construction work and verifying conformance with the specification requirements.  


D.
Fill:  Earth or other material, as specified, used to bring an existing grade to a specified grade. 


E.
Backfill:  Earth or other material, as specified, used to replace material excavated during construction.  


F.
Subgrade:  Compacted fill, backfill or undisturbed soil that supports a structure or pavement system. 


G.
Undercutting:  Removal of soft or undesirable materials determined by CM encountered in undisturbed subgrade below grades specified for excavation.


H.
Spot Subgrade Reinforcement:  Placing approved fill or backfill in areas where authorized undercutting has been performed.


I.
Shoring:  A structure such as a metal hydraulic, mechanical, or timber shoring system that supports sides of an excavation and which is designed to prevent cave‑ins.  


J.
Topsoil:  Natural, friable, fertile, natural loam.  It shall be of uniform composition, free of stones, lumps, live plants and their roots, sticks and other extraneous matter.  It shall be capable of sustaining vigorous plant growth.    

1.03
REFERENCES


A.
ASTM D698-91, Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lb/ft (600 kN-m/m))


B.
ASTM D2216-92, Standard Test Method for Laboratory Determination of Water (Moisture) Content of Soil and Rock.


C.
ASTM D2487-93, Standard Classification of Soils for Engineering Purposes (Unified Soil Classification System).


D.
ASTM D2922-91, Standard Test Methods for Density of Soil and Soil-Aggregate in Place by Nuclear Methods (Shallow Depth).


E.
ASTM D3017‑93, Standard Test Method for Water Content of Soil and Rock In‑Place by Nuclear Methods (Shallow Depth).  


F.
OSHA Code of Federal Regulations 29 CFR 1926, Subpart P - Excavations, latest edition. 

1.04
SUBMITTALS


A.
Submit test results for approval as described in Article 3.03

PART 2 
PRODUCTS

2.01
MATERIALS


A.
Fill and Backfill Materials



1.
Earth Fill: Approved type of soil classified, in accordance with ASTM D2487, as GW, GP, GM, GC, SW, SP, SM, SC, ML or CL, and free of foreign substances, obtained from excavation on this project, or other approved source, and having a plasticity index between 7.5 and 17.  Maximum rock diameter shall be 6 inches.



2.
Granular Fill: Granular fill shall include clean, natural or prepared gravels, gravel-sand mixtures, sands or gravelly sands with little or no fines.  A minimum of 95% shall be retained on a No. 200 sieve. 



3.
Top Soil: Natural, fertile, friable natural loam.  It shall be of uniform composition, free of stones, lumps, live plants and their roots, sticks and other extraneous matter.  It shall have a pH of 5.0 to 7.0 and contain not less than 3% organic matter.  It shall be capable of sustaining vigorous plant growth.  Topsoil that is suitable for use on site may be stockpiled at the site.  Provide new topsoil that is similar in characteristics to that found at the project site where required.

2.02
EQUIPMENT


A.
Maintain compaction equipment in satisfactory operating condition.  Use compaction equipment capable of achieving the degree of compaction specified.


B.
Power tampers for use in restricted areas shall be of a type and size suitable to perform required compaction.

PART 3 
EXECUTION

3.01
PREPARATION


A.
Verify that subgrade is not soft, spongy, or composed of otherwise unstable materials.  If unstable materials are encountered, stop work and notify CM.  


B.
Verify that areas to be backfilled are free of debris, snow, ice, or water and that surfaces are not frozen.


C.
Verify that stockpiled fill to be reused is acceptable.  

3.02
INSTALLATION/APPLICATION/ERECTION


A.
Stripping and Stockpiling Topsoil



1.
Erosion control measures:  install prior to stripping.



2.
Stripping:  Strip all vegetative matter, topsoil, sod, and rubbish from within portions of the job site to be excavated.  Topsoil shall be segregated and stockpiled on site.  Vegetative matter and rubbish shall be disposed of as directed by the CM.  



3.
Stockpiling:  It is the Contractor's responsibility to locate and construct the stockpiles so not to disturb the drainage in the area.  As a minimum, all stockpiled topsoil shall be covered with a single layer of 6-mil polyethylene sheeting anchored to prevent lifting from wind.  Silt fence shall be installed around the stockpiles per Section 02270, Erosion Control.


B.
Excavation



1.
Carry excavation through whatever materials are encountered to depths shown on drawings.  Remove all existing fill and other unsatisfactory materials within limits of excavation as indicated on drawings. 



2.
Remove excavated material not required or not suitable for backfill from site.  Dispose of as directed by the CM.  



3.
Backfill unauthorized excavation with compacted earth or granular fill, as directed by CM.  



4.
The excavated materials shall be segregated into suitable and unsuitable materials and stockpiled on site.  The stockpiled materials shall not obstruct proper drainage of the area.  It is the Contractor's responsibility to construct the stockpiles in such a manner to minimize damage from weather.


C.
Structural Excavation

1. Excavate subsoil required for construction operations and other work.  Excavation to be in accordance with OSHA Safety Regulation 29 CFR 1926 Subpart P ‑ Excavations, latest edition.  Maintain a minimum of 2‑ft working space around structure. 

2. Do not excavate in vicinity of existing buildings and structures below existing foundations until underpinning and shoring have been installed.  Protect or replace existing structures, piping, or foundations that are to be incorporated into final work.

3. Protect excavation by shoring, bracing, sheet piling, underpinning, or other methods required to prevent cave‑ins or loose soil from falling into excavation.  Protection to be in accordance with OSHA Safety Regulation 29 CFR 1926 Subpart P - Excavations, latest edition.


D.
Backfill and Compaction

1. All areas receiving fill shall be cleared, scarified to a depth of 6 inches, brought to within 4% of optimum moisture content, and compacted to density requirements. 

2. Spread material to be compacted in layers not to exceed 6 inches before compaction.

3. After placement of loose material in fill, adjust moisture content to bring material within required moisture content limits.

4. Fill or backfill material of unacceptable moisture content shall be either conditioned to adjust the moisture content to within the range needed to achieve the required density or removed.  Any material having an unacceptable moisture content shall be conditioned or removed at the expense of the Contractor.

5. Compact fill and backfill under roads or other structures to a minimum of 95% of maximum dry density at not less than 4% below nor more than 4% above the optimum moisture content as determined by ASTM D698.

6. Compact fill not accessible to self-propelled or towed compactors by hand-operated power tampers or other approved means to the specified density.

7. Do not place fill material when weather conditions, condition of the subgrade, or condition of the fill material precludes obtaining the specified compaction.  Do not use frozen material for fill, and do not place fill material on or against frozen surfaces.


E.
Finish Grading



1.
Prior to finish grading of the area, complete all backfill operations.  Correct any washouts or other similar irregularities.



2.
Grade all exposed earth surfaces to smooth contours and in such a manner to promote positive drainage.  The finish for grading shall be that degree ordinarily obtainable for either blade-grade or scraper operations or that obtainable by hand shovel operations.



3.
Scarify subsoil of area to receive topsoil to a depth of 3 inches.  



4.
Spread a uniform layer of topsoil 4 inches thick.  Topsoil to be from stockpiled material or approved borrow source.  Bond to subsoil by rolling with a light roller or by tamping.  Hand rake surface.  



5.
No topsoil to be placed until seeding or sodding can immediately follow the topsoil placement.  Seeding season and seeding requirements to conform to Section 02936, Seeding.  Sodding to be in accordance with Section 02938, Sodding.  



6.
Topsoil to be placed to lines and grades shown on drawings and 2 inches thick layer of straw to be placed on the topsoil until seeding or sodding can begin.  Seeding season and seeding requirements to conform to Section 02936, Seeding.  Sodding to be in accordance with Section 02938, Sodding. 


F.
General



1.
Maintain excavations free from standing water, and dispose of excess water by methods approved by CM.  Report spring or seepage water encountered in excavation to CM.  



2.
Maintain newly graded areas by Contractor until final acceptance by CM.  Restore areas showing settlement or washes to specified grades at no additional cost to CM prior to final acceptance.  



3.
Provide temporary shoring and bracing as necessary to safely support excavation.  Remove shoring and bracing from excavation as backfill operations progress.  Shoring, in accordance with OSHA 29 CFR 1926, Subpart P ‑ Excavations, latest revision, Safety Regulations.  



4.
Provide erosion and sediment control to minimize erosion and transport of sediment beyond limits of Contractor's work area.  Methods of control shall conform to Section 02270, Erosion Control.  



5.
Bind thin layers of added materials to material in place by scarifying and recompacting.

3.03
FIELD QUALITY CONTROL


A.
Testing



1.
Compaction of fill and backfill to the specified moisture-density relationship of soils shall be verified by in-place density tests using ASTM D2922 or other ASTM in-place density tests approved by the CM.  Maximum density determination and in-place tests shall be performed by a certified independent testing laboratory.  



2.
Testing for moisture content of soils shall be in accordance with ASTM D2216 or D3017.  Testing will be performed by a certified independent testing laboratory. 



3.
In‑place density testing shall be conducted after each layer is placed at a frequency of one test per 5000 ft2 of surface area of a compacted layer, with a minimum of two tests performed on each layer.  The location of the density tests shall be selected randomly by the soils technician or as directed by the CM.



4.
Laboratory tests shall be completed for each type of soil to be used for fill.  A sample shall be obtained each time a change in appearance of the material is noted.


B.
Top of subgrade shall be a uniformly smooth grade surface without high or low points and shall not be more than 0.10 ft above or below specified grades.  

3.04
PROTECTION


A.
Protect existing utility lines and structures in work area and existing roadway structures, seeded areas, and other features adjacent to work area during construction activities.  Provide adequate shoring and bracing as required to protect and maintain the stability of previously constructed structures and facilities.


END OF SECTION
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