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SECTION 02200 - EARTHWORK

PART II PRODUCTS

2.01 MATERIALS:

A. Soil Fill Material:  All soil fill material shall be clean subsoil, free from debris, roots, topsoil, and frozen material.  The

amount of rock fragments retained on a 3/4-inch sieve shall be less than 30 percent with the maximum rock size less than

4 inches in maximum dimension.

B. Borrow Fill Materials:  If and when required shall be clean subsoil, free from debris, roots, topsoil and frozen material.  The

amount of rock fragments retained in a 3/4-inch sieve shall be less than 30 percent with the maximum rock size less than

4 inches in maximum dimension.

C. Material shall be capable of compaction to required densities as specified and as approved by Soils Engineer.  Material

shall be approved by Soils Engineer prior to its being transported to fill area.  Approval of borrow material shall be based

upon soil tests and visual inspection by Soils Engineer.  In particular the material shall have plasticity index less than 25

and shall have at least 20% fines.  Sand/gravel (GW/GP, SW/SP) with less than 20% fines may also be used.

D. Unsuitable fill material shall be defined as that which fails to conform to the requirements of the preceding paragraphs.

Unsuitable fill shall be removed from the site at no additional cost to Owner.

PART III EXECUTION

3.01 PREPARATION:

A. Establish and identify required lines, levels, contours, and datum.

B. Maintain benchmarks, monuments, and other reference points.  Re-establish if disturbed or destroyed, at no cost to

Owner.

C. Before start of grading, establish the location and extent of utilities in the work area.

D. Maintain, protect, re-route or extend, as required, existing utilities to remain which pass through the work area at no

additional cost to Owner.

3.02 REMOVAL OF ASPHALT & CONCRETE:

A. Remove all asphalt & concrete waste within the limits of work as shown on the plans.  Existing aggregate may be saved

for use as fill.

3.03 REMOVAL OF TOPSOIL:

A. Prior to starting general excavation, strip from within the site topsoil, for finish grading.  Do not strip topsoil in a muddy

condition and avoid admixture of subsoil.  Remove all topsoil, to whatever depth found, from areas over which any

construction is to be placed, such as buildings, drives, parking areas, roads, walks, etc.  Stock the stripped topsoil within

the site at locations where it will not hinder construction operations.  Topsoil stockpiles shall be free from trash, brush,

stones over 2 inches in diameter, and other extraneous material.  Protect the stockpiled topsoil against loss and the

admixture of debris.  Place silt fences around all stockpile areas.

B. All topsoil shall be kept free of tree stumps, large roots and other objectionable material.  All topsoil stockpile locations

must be approved by Prime Contractor.  Place silt fences around all stockpile areas.

C. Do not drive heavy equipment over stockpiled topsoil.  Dress stockpile.

3.04 ROUGH GRADING:

A. Rough grade site to required levels, profiles, contours, and elevations ready for finish grading and surface treatment, as

indicated in the General Notes on the plans.

B. Subgrade to Receive Fill:  Fill shall be placed only on a non-yielding subgrade.  After the topsoil, asphalt, and aggregate

has been stripped, the existing ground shall be compacted in place with a vibratory smooth drum roller making at least six

passes.  The site shall then be proof rolled in order to located pockets of soft or unstable soils.  If required, undercutting

shall be performed to establish a firm subgrade, prior to the placement of any fill material.

C. Building Structural Fill:  Fill shall extend a minimum of ten (10') feet outside of building lines.  For building areas requiring

structural fill, the subgrade shall be compacted to 98 percent of the maximum dry density to within 3% of optimum

moisture content as determined by the Standard Proctor (ASTM D-698) immediately prior to the construction of grade

slabs.

D. Pavement Structural Fill:  Fill shall extend a minimum of five (5') feet outside of pavement areas.  Slope of fill shall not

exceed 3.0 (H), 1.0 (v).  For pavement areas requiring structural fill, the subgrade shall be compacted to 95 percent of the

maximum dry density to within 3% of optimum moisture content as determined by the Standard Proctor (ASTM D-698).

E. Cut Areas:  All cut areas shall be compacted in place with a vibratory smooth drum roller making at least six passes after

rough grades have been attained.  Then proof-roll areas in order to located pockets of soft or unstable soils.  If required,

undercutting shall be performed to establish a firm subgrade.  Once the required undercutting is completed and prior to

the placement of any fill material, the exposed surface shall be proof rolled.  If proof roll yields soft spots then undercut

and replace as directed by Soils Engineer.

3.05 SURPLUS MATERIAL:

A. Remove surplus materials from site at no additional cost to Owner.  Surplus material is not expected.

3.06 PROOF ROLLING:

A. Entire site shall be rolled with heavy, approved construction equipment.  Any soft areas thus determined, shall be cut out

and replaced with suitable material compacted as indicated for backfill.

B. Areas to be Filled:  Proof-roll subgrade prior to commencement of filling operations.  Proof-rolling should be performed

after stripping of topsoil and after a suitable period of dry weather to avoid degrading the subgrade.

C. Cut Areas:  Proof-roll all cut areas after rough grades have been attained.

3.07 PLACING FILL AND COMPACTION:

Place all horizontal layers not to exceed eight (8") inches in loose thickness.  Compact each layer to required density.

A. Moisture Control:  Water content of material to receive compaction shall be uniform throughout each layer of the material.

Allowable ranges of moisture content shall be determined to Soil Testing Inspector.  Contractor may be directed to add

necessary moisture to material, or manipulate and aerate to reduce excessive moisture.

B. Non-Cohesive Fills:  All fills to be placed in 8" lifts.  Where the fill consists of sand or gravel materials, compacting

equipment shall consist of pneumatic-tired or steel wheel rollers, either of the vibratory or static loaded type.  The effective

load shall not be less than 4,000 pounds per foot of drum lengths for compaction of a layer (8") inches in thickness.  For

lesser pressures, the thickness of the lift will be reduced, but in no case shall the pressure be less than 200 pounds per

foot of tire or drum width.

C. Pneumatic rollers shall consist of two axles, on which there are mounted not less than nine pneumatic tires, in a manner

such that the rear wheels will not follow in the track of the forward group.  The roller should have a rigid frame, provided

with a platform for carrying the vibratory equipment or ballast.

D. Cohesive Soil Fills:  All fill to be placed in eight (8") inch lifts.  Where cohesive soils are used as fill, each layer shall be

compacted with a sheepsfoot roller.  The rollers shall have a staggered row of feet, projecting not less than seven (7")

inches from the drum, and shall be loaded to produce a pressure of at least 200 pounds per square inch of contact with

the soil.

E. Protection:  Fill materials placed shall be protected from freezing.  No materials shall be placed on top of frozen materials.

3.08 ROCK EXCAVATION:

A. All excavation work shall be considered unclassified as discussed between Contractor and Owner.

B. Should rock be encountered in the cut areas or in the trenches, use a backhoe or ripper until the use of such equipment is

not practical.

C. Remove rock below slabs, footings, and pavement, and below areas to receive lawns and planting.

D. Perform blasting only after receiving written approval from the Engineer and/or Prime Contractor and notifying the Owner's

Insurance Company through the Prime Contractor of the intent.  Also, refer to requirements for insurance as specified in

General Conditions of these Specifications.  Engage skilled mechanics to perform blasting.  Provide heavy mats to

minimize concussion.  Handle, store and use explosives in accordance with the "Manual of Accident Prevention in

Construction" of the Associated General Contractors of America, Inc. copyright 1958 with amendments.  Pre-blast surveys

and notification of Fire Marshall is recommended.

E. If rock is fragmented to meet material size requirements and mixed with sufficient cohesive soils to achieve low

permeability, then rock can be used in fill areas.  Otherwise, Contractor shall remove rock from site.

3.09 CLASSIFICATION OF FILLS AND COMPACTION DENSITY:

A. Structural Fill - In building areas structural fill shall be extended a minimum of 10 feet outside all building lines.  The fill

shall be placed in thin loose lifts not exceeding 8 inches in thickness and, the subgrade shall be compacted to 98 percent

of the maximum dry density to within 3% of optimum moisture content as determined by the Standard Proctor (ASTM

D-698).

B. Pavement Areas - In fill areas, compact and/or densify the subgrade material to 95 percent of the soil's maximum

Standard Proctor density value (ASTM D-698) prior to placement of the base course material.

C. Non-Structural Fill:  Non-structural fill includes landscaped areas & berms.  Future building areas shall be compacted per

structural fill requirements.

1. Subgrade shall be compacted to 90 percent of the maximum dry density as determined by the Standard Proctor

(ASTM D-698).  Non-structural fill to be placed in 12 inch lifts.

3.10 FINISH GRADE AREAS:

A. Grade areas to lines and elevations indicated, including adjacent transition areas.  Smooth finished surface within

specified tolerances, compact and bring to uniform levels or slopes between points where elevations are shown, or

between such points and existing grades.

B. Finish surfaces shall be free from irregular surface changes, and as follows:

1. Surfaces Under Walks and Pavements:  Shape surface of areas under walks to line, grade and cross-section, with

finish surface not more than 0.10' above or below required subgrade elevation.

2. Surface Under Building Slabs and Foundations:  Grade level, free of voids, compacted as specified and within 1/2" of

required elevation.

3. Grassed Areas:  Shape areas to receive topsoil to within 0.10' above or below required subgrade elevation.

C. Grade areas adjacent to building lines to drain away from building and to prevent ponding.  Finish grades shall be within

1/2" of indicated elevations.

D. Where compacted areas are disturbed by construction operations, scarify surface, reshape and recompact to required

density.

E. Redistribute stockpiled topsoil to uniform depth over graded areas, shown to be landscaped or seeded.

F. Remove excess topsoil and other soil matter and debris from site.

G. At completion of finish grading operation, site shall be ready for seeding.

H. Where finish grading meets or abuts curbs, walks, or pavements, uphill grades shall be slightly higher than pavements to

permit drainage.

I. Protection of Graded Areas:  Protect newly graded surfaces from traffic and erosion.  Keep free of debris.  Where graded

or compacted surfaces are damaged by subsequent operations, return to indicated grade and state of compaction.
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