
SECTION 02227

EXCAVATION, BACKFILL & SUBGRADE PREPARATION FOR PAVEMENT
PART 1
GENERAL
1.1
SCOPE OF WORK


A.
Excavate and backfill to line, grade and configuration as shown in the plans and as described in these specifications for proposed pavement areas.


B.
Proofrolling and removal of unsuitable material beneath proposed paved areas.


C.
Remove existing pavement when necessary within the Work Area.


D.
Proper compaction of subgrade materials as in accordance with Section 02200 - Earthwork.

1.2
RELATED SECTIONS AND DOCUMENTS


A.
Section 02020 - Soil Erosion and Sediment Control


B.
Section 02005 – Protection of Existing Utilities

C.
Section 02200 ‑ Earthwork


D.
Section 02520 – Concrete Paving


E.
Construction Drawings.

1.3
REFERENCE STANDARDS


A.
ASTM International - latest edition



1.
ASTM Standard D422, “Standard Test Method for Particle Size Analysis of Soils,” ASTM International West Conshohocken, PA, www.astm.org.



2.
ASTM Standard D698, “Standard Test Methods for Laboratory Compaction Characteristics of Soils using Standard Effort (12,400 ft-lb/ft3 (600 kN-m/m3)),” ASTM International, West Conshohocken, PA, www.astm.org.



3.
ASTM Standard D1557 “Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-lbf/ft3 (2,700kN-m/m3)),” ASTM International, West Conshohocken, PA, www.astm.org.



4.
ASTM Standard D2216 “Standard Test Methods for Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass,” ASTM International, West Conshohocken, PA, www.astm.org.



5.
ASTM Standard D2487 “Standard Practice for Classification of Soils for Engineering Purposes (Unified Soil Classification System),” ASTM International, West Conshohocken, PA, www.astm.org.



6.
ASTM Standard D4253 “Standard Test Methods for Maximum Index Density and Unit Weight of Soils Using a Vibratory Table,” ASTM International, West Conshohocken, PA, www.astm.org.



7.
ASTM Standard D4254 “Standard Test Methods for Minimum Index Density and Unit Weight of Soils and Calculation of Relative Density,” ASTM International, West Conshohocken, PA, www.astm.org.



8.
ASTM Standard D4318 “Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils,” ASTM International, West Conshohocken, PA, www.astm.org.



9.
ASTM Standard D6938 “Standard Test Method for In-Place Density and Water Content of Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth),” ASTM International, West Conshohocken, PA, www.astm.org.

1.4
QUALITY ASSURANCE


A.
An Owner's Geotechnical Engineer may perform construction testing on filling operations and subgrade preparation as specified in section 02200 and described herein. Refer to Item 1.04 of Section 02200 for specific quality assurance requirements. This inspection will not relieve the Contractor from his responsibility to complete the work in accordance with the plans and specifications.

1.5
SUBMITTALS


A.
Shop drawings or details pertaining to excavating and filling for structures are not required unless procedures contrary to the project documents are proposed.


B.
Submit soil sample or laboratory test information of each type of off‑site fill material that is to be used in backfilling as specified in Section 02200 - Earthwork.

PART 2
PRODUCTS
2.1
MATERIALS

A.
The fill material must meet the requirements of Section 02200 – Earthwork and be approved by the Geotechnical Engineer.

2.2
EQUIPMENT


A.
Excavation is to be performed using capable, well maintained equipment and methods acceptable to the Owner and the Contract Document requirements and schedule.


B.
Compactor – Minimum 5 ton static drum weight vibratory (Hypac C830C, Caterpillar CS-54, Bomag BW177D-40, or approved equal).
C.
Smaller compaction equipment may be used where access or maneuverability is limited. However, the loose lift thickness of the fill must be reduced commensurate to the type and size of the compactor. The final lift thickness shall be determined by the on-site Geotechnical Engineer.

PART 3
EXECUTION
3.1
GENERAL


A.
The Contractor shall cut or fill to the proposed subgrade elevations based on finished grades and the pavement thicknesses as shown on the Contract Drawings. Subgrade elevations shall be constructed to within ±0.1 feet of the proposed grades specified. Any deviation shall not result in changes to drainage areas or ponding.

3.2
EXCAVATION


A.
Where existing grades are above proposed subgrade elevation, excavate materials in the pavement areas to line and grade as shown in the plans being careful not to over excavate beyond the elevations needed.


B.
Excavated on-site organic soils shall be disposed of off-site in accordance with all Division 1 Specifications and jurisdictional regulations.

C.
Excavated on-site soils, which meet the requirements of specification Section 02200 of these Specifications and approved by the Owner's Geotechnical Engineer may be used as fill on-site.


D.
Unsuitable material, such as wood and any other deleterious materials determined to be unsuitable by the Owner or Engineer for use as on-site fill shall be disposed of in accordance with all Division 1 Specifications and jurisdictional regulations
3.3
SUBGRADE PREPARATION


A.
Existing grades below areas of proposed pavement shall be leveled prior to fill placement. The Contractor shall remove existing lawn and top soil in these areas prior to placement of any fill and dispose of this material off-site in accordance with all Division 1 Specifications and jurisdictional regulations.


B.
All existing grades below areas of proposed pavement shall be proofrolled and compacted with a minimum of 6 passes using the vibratory drum roller specified in part 2.2 of this Section prior to placement of pavement subbase. Refer to Section 02200 - Earthwork, for specific pavement subgrade preparation requirements. Existing areas which exhibit "pumping" or "rutting" under the action of the roller shall be removed and replaced with suitable fill material as specified in Section 02200 of these Specifications, or as directed by the Engineer.

3.4
SUBGRADE FILL PLACEMENT AND COMPACTION


A.
Rock larger than two inches (2") in any dimension shall not be part of pavement subgrade fill within 3 feet of pavement subgrade.


B.
Fill material shall not be placed in areas that have not been approved by the Geotechnical Engineer.


C.
Fill materials shall not be placed during unfavorable weather conditions. When work is interrupted by heavy rains, fill operations shall not be resumed until all saturated surficial soils are returned to satisfactory moisture content as determined by the Geotechnical Engineer.


D.
Moisture content of the fill material during placement shall be as specified by Section 02200.


E.
When significant precipitation is forecast, fill lift surfaces shall be made smooth and free from ruts or indentations at the end of any work day to prevent saturation of surficial fill material. Fill surfaces shall be graded to drain and sealed with a smooth drum roller at the completion of each work day.


F.
Subgrade fill in paved areas shall be placed in uniform loose lifts and compacted in accordance with Section 02200.


G.
Wet, saturated material shall be removed and replaced or scarified and air dried as necessary to achieve the field densities specified in this Section. Drying may be assisted by discing, harrowing, or pulverizing until moisture content is reduced.


H.
Prior to paving, the subgrade shall be proofrolled with a minimum of 6 overlapping coverages using a 5-ton static drum weight vibratory roller.


I.
Remove areas of finished subgrade found to have insufficient compaction density to depth necessary and replace with suitable compacted fill as approved by the Owner or Owner's Geotechnical Engineer. Surface of subgrade after compaction shall be hard, uniform, smooth, stable, and true to grade and cross‑section.

3.5
QUALITY CONTROL


A.
Compaction tests shall be performed as specified in Section 02200 together with the following for areas of proposed pavement:



1.
In cut areas, not less than one compaction test for every 10,000 square feet.


2.
In fill areas, two tests for every 4,500 square feet for each lift.


B.
Prior to paving, the finished subgrades shall be verified by the Contractor to ensure proper elevation and conditions for construction above subgrade.


C.
Grading of paving areas shall be checked by string line from grade stakes set at not more than 50 feet, center to center. The subgrade tolerance is plus or minus 0.10 feet. Any deviation from the design grades shall not result in changes in drainage areas or ponding. The Contractor shall provide engineering and field staking necessary for verification of lines, grades, and elevations.
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