SECTION 02222

TRENCH EXCAVATION AND BACKFILL FOR UTILITIES

Part 1
GENERAL

1.1 SCOPE OF WORK

A.
Excavating trenches for the installation of utilities.

B.
Backfilling trench with bedding material as specified and finish filling trenches with suitable material to either proposed subgrade or proposed finished grade.

C.
Compacting subgrade, bedding, and backfill materials in an acceptable manner.

D.
Compliance with all environmental and health and safety regulations.+

1.2 RELATED SECTIONS AND DOCUMENTS

A. Section 02200 – Earthwork

B. Section 02020 – Soil Erosion and Sedimentation Control
C. Section 02660 – Water Service

D. Section 02720 – Storm Sewers
1.3 REFERENCES

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 
Geotechnical Engineer, selected and paid by the Owner, shall be retained to perform construction inspection on site based on field testing, visual observation, and judgment.  This inspection will not relieve the Contractor from his responsibility to complete the work in accordance with the plans, specifications and recommendations presented in the geotechnical engineering study.
1.5 SUBMITTALS

A. Shop Drawings or details pertaining to Site Utilities are not required unless use of materials, methods, equipment, or procedures contrary to the Construction Drawings or these specifications are proposed.  No work shall be performed until shop drawings, if required, have been accepted by the Owner and Engineer.

B.
The Contractor shall contact all utility companies and identify their requirements for protecting their utility.  Contractor shall provide written confirmation of the status of all utility construction to the Owner at the time of the preconstruction conference or no later than 30 days following the project possession date.

C.
Submit a sample of each type of offsite fill and/or bedding material that is to be used in backfilling in accordance with specification Section 02200 - Earthwork.
1.6 PROJECT RECORD DOCUMENTS
A.
Accurately record actual locations of all subsurface utilities, structures and obstructions encountered.

B.
Accurately record any as-built variation from the construction plans and specifications.  The Contractor shall provide as-built drawings to the Owner within 30 days of project completion.
Part 2
PRODUCTS

2.1
MATERIALS

A.
Bedding material shall be aggregate number 67 as defined in ASTM Standard D448, “Standard Classification for Sizes of Aggregate for Road and Bridge Construction (current edition),” ASTM International, West Conshohocken, PA, www.astm.org.

B.
Backfill material as specified in specification Section 02200 - Earthwork and approved by the Owner and/or 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.
Compactors
1. Minimum 2.5-ton total-weight walk-behind vibratory roller (Wacker WDH-86-110, Ramax or equivalent).

2. Minimum 5 ton static drum weight vibratory roller (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.
Set all lines, elevations, and grades for utility and drainage system work and maintain for the duration of Work. Provide careful maintenance of benchmarks, property corners, monuments, or other reference points. If marker needs to be removed it shall be referenced by licensed land surveyor and replaced, as necessary, by same at no cost to the Owner.

B.
Protect and maintain in operating condition existing utilities encountered during utility installation. Repair any damage to surface or subsurface improvements shown on Drawings.

C.
Verify location, size, elevation, and other pertinent data required to make connections between existing utilities and drainage systems, and proposed construction indicated on Drawings. Coordinate all building utility connection locations and elevations with site‑civil, structural, landscape, lighting and architectural plans. Contractor shall comply with all Local codes and regulations.

D.
Over-excavate and properly prepare areas of subgrade that are not capable of supporting the proposed systems. These areas shall be stabilized by using acceptable backfill materials and/or additional bedding material placed and compacted as specified to the satisfaction of Owner’s Geotechnical Engineer.

3.2
EXCAVATION

A.
Contact local utility companies before excavation begins. Dig trenches at proper width and depth for laying pipe, conduit, or cable and in accordance with utility company requirements. Cut trench banks for safety and remove stones as necessary to avoid point‑bearing.

B.
All trench excavation side walls shall be sloped, shored, sheeted, braced or otherwise supported by means of sufficient strength to protect the workmen within them in accordance with the applicable rules and regulations established for construction by the Department of Labor, Occupational Safety and Health Administration (OSHA), and by Local ordinances.

C.
Trench width requirements below the top of the pipe shall not be less than 12 inches nor more than 2 feet wider than outside surface of any pipe or conduit that is to be installed. All other trench width requirements for pipe, conduit, or cable shall be the minimum practical width that will allow for proper compaction of trench backfill and satisfy safety and utility company regulations.

D.
Accurately grade trench bottom to an elevation 6 inches below the pipe, as per bedding details in construction drawings. Provide uniform bearing and support for each section of pipe on bedding material at every point along the entire length, except where necessary to excavate for bell holes, pipe joints, or other required connections. Dig bell holes and depressions for joints after trench bottom has been graded. Dig no deeper, longer, or wider than needed to make the joint connection properly.

E.
During excavation, stockpile excavated material suitable for backfilling in an orderly manner far enough from the trench to avoid overloading, slides, or cave‑ins.

F.
Stockpile excavated materials deemed by Geotechnical Engineer and Owner’s Engineer to be geotechnical or environmentally unsuitable for backfill, as indicated Section 02200 - Earthwork of these Technical Specifications.

G.
Any abandoned structures, utilities or debris discovered during excavation shall be removed and disposed of, abandoned in place by complete filling with grout or sand, or capped subject to review and approval by Owner’s Geotechnical Engineer on a case-by-case basis.

H.
Utility alignments have been designed to avoid expected obstructions wherever possible. If unanticipated significant obstructions are encountered during utility installation Work immediately notify Owner and Engineer.

I.
Prevent surface water from flowing into trenches or other excavations by temporary grading or other methods, as required. Remove accumulated water in trenches or other excavations by pumping or other acceptable methods. Coordinate dewatering with any established dewatering effluent limitations.

J.
Utility installation shall meet the following minimum pipe installation depths, or applicable codes and ordinances, measured from finished grade or the paved surface.

1. Water Mains:  Refer to Construction Drawings and also coordinate with the Philadelphia Water Department
2. Storm Sewer:  Refer to Construction Drawings and also coordinate with the Philadelphia Water Department
3.3
LATERALS

A.
All utilities shall be extended to in the direction and elevation to connect at those geometrical locations indicated or inferred on the drawings. All utility ends will be plugged and marked by a 2” x 4” piece of wood extending from the utility invert to 4 feet above final grade.

3.4
PIPE BEDDING

A.
Accurately cut trenches for pipe or conduit to designated line and grade appropriate to accommodate the bedding thickness specified in the bedding details on Construction Drawings. Compact the disturbed surface of the subgrade. Use a minimum 2.5-ton total-weight walk-behind vibratory roller (Wacker WDH-86-110, Ramax or equivalent) Compaction should be performed under the direct supervision of the Owner’s Geotechnical Engineer.  

B.
Any loose, soft, or unstable areas shall be over-excavated and replaced with compacted structural fill as directed by the Geotechnical Engineer to provide a suitable base for continuous and uniform bedding.

C.
Place bedding material and compact in 6 inch loose lifts to obtain at least 95% of the maximum dry density. Accurately shape bedding material to conform to lower portion of pipe barrel. After pipe installation, place and compact bedding material as specified above in maximum 6 inch loose layers to the height above the pipe, as shown on the plans.

3.5
BACKFILLING

A.
After pipe or conduit has been installed, bedded and tested as necessary, backfill trench to finish grade in 8 inch thick loose lifts of approved fill soils, compacting and testing each lift as specified above and in specification Section 02200 - Earthwork.

B.
Systematically backfill to allow maximum time for natural settlement. Do not backfill over porous, wet, frozen or spongy subgrade surfaces. Should these conditions exist, the areas should be removed, replaced and re-compacted per specification Section 02200 - Earthwork.

3.6  
COMPACTION

A.
All off-site materials used for backfill shall be tested in accordance with Section 02200 - Earthwork.

B.
Exercise proper caution when compacting immediately over top of pipes or conduits.

C.
Maintain optimum moisture content of fill materials to attain required compaction density.

D.
Compaction of backfill shall be performed in accordance with the requirements of Section 02200 - Earthwork.
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