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DENVER

THE MILE HIGH CITY

CITY AND COUNTY OF DENVER
DEPARTMENT OF PUBLIC WORKS | ENGINEERING DIVISION

Storm Drainage and Sanitary Sewer Construction
Detail and Technical Specifications

26.0 Excavation and Embankment

26.0.1 General

This work consists of excavation, hauling, disposal, placement, and compaction of the all
material encountered on-site within the limits of the pond construction at 38" & Holly. All
excavation and embankment for the pond construction will be classified as “unclassified
excavation” as hereafter described.

26.0.2 Referenced Standards

AASHTO M 145 Classification of soils and soil-aggregate mixtures

AASHTO T 99 Moisture-Density Relations of Soils using a 5.5-1b Rammer and a
12-inch Drop

AASHTO T 180 Moisture-Density Relations of Soils using a 10-1b Rammer and a
18-inch Drop

26.0.3 Excavation

Unclassified Excavation. Unclassified excavation shall consist of the excavation of all
materials of whatever character required for the work, obtained within the pond construction
project site, including surface boulders, masonry, organics, rocks, muck material,
miscellaneous debris and slag that are not removed under some other item. The work also
includes excavation for the ditches, channels, and placement, water and compaction of the
material to construction embankments in accordance with the plans.
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Storm Drainage and Sanitary Sewer Construction
Detail and Technical Specifications 26.0

26.0.4 Embankment

Embankment. Embankment material shall consist of approved material acquired from
excavations, hauled and placed in embankments. Approval of the embankment material will
be contingent on the material having a maximum dry density of not less than 90 pounds per
cubic foot. Soil embankment shall consist of materials obtained on-site and approved by the
Engineer.

26.0.5  Construction Requirements

26.05.1 General

The excavations and embankments shall be finished to a smooth and uniform surface
conforming to the line and grade specified. Variation from the subgrade plan elevations
specified shall not be more than 1.0 inch. Excavation operations shall be conducted so
material outside of the slope limits will not be disturbed. Prior to beginning grading
operations, all necessary clearing and grubbing and site demolition in that area shall be
performed.

The Contractor shall notify the Engineer not less than ten working days prior to beginning
excavation so the necessary cross sections may be taken. Baseline survey for purposes of
payment of the unclassified excavation work item will be obtained by the CCD Survey
Group. The baseline survey will be taken once all building and site demolition, including
removal of the buildings, parking lots, driveways is complete. The baseline survey is
intended to set the topography of the existing native soil below the pavements and building
elevations. Once the pond construction is complete a second survey will be completed to
determine the final quantity of unclassified excavation. The Contractor shall not excavate
beyond the dimensions and elevations established.

26.0.5.2 Unclassified Excavation

All material to be excavated shall be stockpiled as subgrade material or removed from the
site. Materials excavated beneath the top twenty six (26) inches shall, at the discretion of the
Engineer, either be placed in the subgrade stockpile or removed from the site and disposed of
at Denver Arapahoe Disposal Site (DADS). It shall be the responsibility of the Contractor to
determine the amount of subgrade material to be stockpiled and necessary for completion of
the work. All stockpiled material not used shall be disposed of per Contract requirements.

26.0.5.3 Embankment

Embankment construction shall include preparation of the areas upon which embankments
are to be constructed, placing, moisture conditioning and compacting of approved material to
the limits shown on the plans or as directed. Only approved materials shall be used in the
construction of embankments and fills. The type of relative compaction required shall be a
minimum of 95% of Standard Proctor density AASHTO T-99 within 2% of optimum
moisture content.
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Storm Drainage and Sanitary Sewer Construction
Detail and Technical Specifications 26.0

The soil upon which the embankments are to be constructed shall be scarified to a depth of
eight (8) inches and compacted with moisture and density control. The moisture content of
the soil at the time of compaction shall be as specified or directed.

Embankment shall be placed in horizontal layers not to exceed six (6) inches loose
measurement and shall be compacted as specified before the next layer is placed. Spreading
equipment shall be used to obtain uniform thickness prior to compaction. As the compaction
progresses, continuous mixing, leveling and manipulating shall be done to assure uniform
moisture and density.

Embankments shall be constructed with moisture and density control. The moisture content
of the soil at the time of compaction shall be as specified or directed. Maximum dry density
of all soil types encountered or used will be determined in accordance with AASHTO T-99.
The amount of water to be used in compacting A-2-6, A-2-7, A-4 and A-6 through A-7 soils
shall not deviate from optimum on the dry side by more than two percentage points as
determined by AASHTO T-99. A-4 soils, which are unstable at the above moisture content,
shall be compacted at lower moisture content to the specified density.

Additional work involved in drying embankment material to the required moisture content
shall be included in the work.

26.0.6 Finished Grade

Finished grade as shown on the plans or as directed shall be achieved by placement of a
minimum of twelve (12) inches of compacted subgrade followed by placement of six (6)
inches of topsoil. Materials, compaction, moisture and density requirements for the subgrade
are as specified above.
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