
This master should be used by designers working on Port of Portland construction projects and by designers working for PDX tenants (“Tenants”).  Usage notes highlight a few specific editing choices, however the entire section should be evaluated and edited to fit specific project needs.

SECTION 312300 - TRENCHING, BACKFILLING, AND COMPACTING
PART 1 -  GENERAL

1.1 DESCRIPTION
A. This section describes excavating, backfilling, and installing utility warning tape and locate wire for underground utilities and structures.

B. If the Contractor encounters suspected contaminated soil in the work area beyond that mentioned in the contract documents, the Contractor shall immediately stop all work in the area of the suspected contamination and notify the Port.  Contaminated soil is soil that produces fuel or chemical odors, produces an oil sheen on the surface of water, has staining, contains debris or other visible indicators, or soil designated by the Port as contaminated.  The Port will characterize contaminated soil, obtain profile for disposal, and determine the location of disposal.

1.2 RELATED WORK SPECIFIED ELSEWHERE

A. Section 015713, Temporary Erosion, Sediment, and Pollution Control

B. Section 026100, Removal and Disposal of Contaminated Soils

C. Section 312000, Site Clearing and Earthwork

D. Section 312319, Dewatering

E. Section 331116, Site Water Utility Distribution Plumbing
F. Section 333100, Sanitary Utility Sewerage Plumbing
G. Section 334100, Storm Utility Drainage Piping

1.3 REFERENCES

A. AASHTO:  American Association of State Highway and Transportation Officials

1. AASHTO T027: Standard Method of Test for Sieve Analysis of Fine and Coarse Aggregates
2. AASHTO T099: Standard Method of Test for Moisture-Density Relations of Soils Using a 2.5-kg (5.5-lb) Rammer and a 305-mm (12-in.) Drop
3. AASHTO T180: Standard Method of Test for Moisture-Density Relations of Soils Using a 4.54-kg (10-lb) Rammer and a 457-mm (18-in.) Drop
B. ASTM:  American Society for Testing and Materials

1. ASTM D698: Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12 400 ft-lbf/ft3 (600 kN-m/m3))
2. ASTM D1556: Standard Test Method for Density and Unit Weight of Soil in Place by the Sand-Cone Method
3. ASTM D1557: Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-lbf/ft3 (2,700 kN-m/m3))
4. ASTM D2922: Standard Test Methods for Density of Soil and Soil-Aggregate in Place by Nuclear Methods (Shallow Depth)
C. COP:  City of Portland

1. COP Class C Pipe Bedding
D. ODOT:  Oregon Department of Transportation – Standard Specifications

1. ODOT Section 00360.10: Sand Drainage Blanket
2. ODOT Section 02630: Base Aggregate
E. OSHA:  Occupational Safety and Health Administration 
1.4 SUBMITTALS
A. Submit manufacturer’s product data for utility warning tape, utility locate wire, and electrical splices.

1.5 EXISTING UTILITIES

A. See Section 017000, Execution Requirements.

PART 2 -  PRODUCTS

2.1 TRENCH EXCAVATION MATERIAL

A. Soil material, regardless of condition, excavated from subgrade to the bottom of the trench; or, where there is no subgrade, from original ground to the bottom of the trench.

2.2 UNSUITABLE MATERIAL

A. Trench excavation material designated as not usable for backfill.

B. Material excavated below the bottom of the trench designated as not usable for foundation or backfill.

2.3 TRENCH STABILIZATION

A. 6"‑3/4" pit run or crushed rock.  Not more than 10 percent passing a #200 sieve.
2.4 BEDDING

Choose aggregate size from bracketed items below.  (Spec Writer - remember to delete brackets.)

A. Crushed aggregate:  ODOT Section 02630, [1"‑0"] or [3/4"‑0"] for sewer pipe; [3/4"-0"] or [1/4"-0"] for water lines.

2.5 BACKFILL

A. Native

1. Approved trench excavation material.  Material shall not contain particles larger than 3/4".

2. Columbia River dredge sand separated from other excavated materials.

B. Imported

1. Columbia River dredge sand obtained from an approved borrow source.

Choose aggregate size from bracketed items below.  (Spec Writer - remember to delete brackets.)

2. Crushed aggregate:  ODOT Section 02630, [1"‑0"] or [3/4"‑0"] for sewer pipe; [3/4"-0"] or [1/4"-0"] for water lines.  Water lines shall be covered 6 inches, minimum, with [3/4"‑0"] or [1/4"-0"] before changing to another material.

3. Sand conforming to the following gradation limits determined by ODOT Section 00360.10 and AASHTO T 27:

	SIEVE SIZE
	PERCENT PASSING

	
	

	No. 10
	95-100

	No. 40
	50-100

	No. 60
	20-40

	No. 200
	0-5


2.6 UTILITY WARNING TAPE
Choose appropriate tape message from bracketed items below.  (Spec Writer - remember to delete brackets.)

A. Use 3-inch wide, 3.5 mil thick non-metallic plastic tape for all utilities 4 feet deep or less.  For utilities more than 4 feet deep, use 6-inch wide, 3.5 mil thick non-metallic plastic tape.  Tape should be imprinted continuously along its length with: “CAUTION - STOP DIGGING - BURIED [(GAS), (WATER), (SEWER), (ELECTRIC), (TELEPHONE)] LINE BELOW,” or similar.

1. Acceptable Products/Manufacturers:

a. Brady “Identoline”

b. Services and Materials “Buried Underground Tape”

c. Somerset (Thomas & Betts) “Protect-A-Line”

d. Or equal.
2.7 UTILITY LOCATE WIRE
A. Use stranded copper type XHHW AWG size No. 10.  Locate wire does not require direct burial listing.  Locate wire shall be in colors specified below.

B. Electrical Splicing:  Use mechanical compression splice with waterproof heat-shrink jacket designed for underground burial.  Splice by Burndy, jacket by 3M, or equal.
C. Utility locate wire tag shall be non-corrosive metal or plastic tag with a permanent stamped label reading “Locate.”

2.8 TAPE AND WIRE COLOR CODES
A. Use the following APWA color codes for utility warning tape and utility locate wire:

1. GAS = Yellow

2. WATER = Blue

3. SEWER AND SUBDRAINS = Green

4. ELECTRIC = Red

5. TELEPHONE/SIGNAL = Orange

PART 3 -  EXECUTION

3.1 TRENCH EXCAVATION

A. Dig trench to lines and grades established on the drawings or as directed.

B. Trench width shall be as shown on the drawings.  If not shown on the drawings, trench width shall be as follows:

1. Not less than the outside diameter of the pipe plus 12 inches.

2. Not more than the inside diameter of the pipe plus 30 inches, to a point 12 inches (minimum) above the top of the pipe, unless otherwise approved.

C. Trench length shall be sufficient to allow for satisfactory construction and inspection of the project, without endangering other construction work or adjacent facilities.

D. Slope trench walls to OSHA standards or shore trench walls.

E. Restore unauthorized excavation made below grade to the required design grade at no additional cost to the Port.

F. Separate and stockpile approved trench excavation material for reuse as backfill.

If using G, add disposal site preparation information to Section 312000, Site Clearing and Earthwork.
Tenants:  Delete G unless you’ve made a special agreement with the Port for stockpiling this material on Port property.
G. Haul excess trench excavation material suitable for backfill to the disposal area shown on the drawings.

H. Haul other excess trench excavation material and unsuitable excavation material off Port property and dispose of in accordance with Section 015000, Temporary Facilities and Controls.

I. Conform to City of Portland Standard Plans for water and sanitary sewer pipe zone.  Pipe zone for other pipes and structures shall be in accordance with the drawings.

J. Use hand methods for excavation that cannot be accomplished without endangering existing or new structures or other facilities.

3.2 REMOVAL AND REPLACEMENT OF UNSUITABLE MATERIAL

A. Unsuitable Trench Excavation

1. Remove and haul off Port property in accordance with Section 015000, Temporary Facilities and Controls.

2. Replace with excess approved common excavation material from other portions of the project or imported backfill as directed.

3. Compact as specified below.

B. Unsuitable Trench Bottom

1. Excavate to established and approved lines and limits.  Dispose of off Port property in accordance with Section 015000, Temporary Facilities and Controls.

2. Backfill with trench stabilization material and compact as specified.

Tenants:  Probably delete C.
C. Hauling unsuitable trench excavation, excavating and hauling unsuitable trench bottom, and replacing with approved backfill will be paid for in accordance with Force Account Method in the General Conditions.

3.3 TRENCH PROTECTION

A. Provide materials, labor, and equipment necessary to protect trenches at all times.

B. Sheeting and Bracing

1. Furnish and install sheeting and bracing as required to prevent caving or sloughing of trench walls.

2. Solid‑sheet trench, if necessary, to preserve a suitable grade for the pipe.  Drive far enough below grade to prevent inflow of material from outside of trench lines.

3. Remove sheeting and bracing from trench before or during backfilling operations unless otherwise directed.

3.4 PIPE BEDDING

A. Bed pipe shall be as shown on the drawings or, if not shown on drawings, according to City of Portland Class C specifications.

Choose 90 percent of maximum density when native soil is soft, silt, or clay OR choose 92 percent when native soil is granular.

B. Place bedding material to a uniform grade.  Compact to ____ percent of maximum density as measured by AASHTO T-180 (ASTM D1557).

C. Shape bottom of trench or bedding so that the lower quarter of the pipe circumference is in continuous contact with the bottom of the trench.

3.5 BACKFILLING

Tenants:  After “Port” add “and the tenant.”
A. Notify the Port at least 24 hours in advance of backfilling.

B. Conduct utility check tests before backfilling.  Backfill and compact trench before acceptance testing.

C. Place pipe zone backfill uniformly on both sides of the pipe in 6-inch uncompacted lifts until 12 inches over the pipe.

D. Solidly ram and tamp backfill into spaces around pipe and related structures.

E. Backfill trench with lifts up to 12 inches, loose measure.

F. Protect pipe from lateral movement, damage from impact, or unbalanced loading to avoid displacement of pipe and structures.

G. Do not place backfill against concrete structures until the concrete has cured for at least 14 days or has reached 90 percent of its designed strength.

H. Maintain backfilled trench surface between any two successive manholes until the following operations have been completed and approved.
1. Service connections installed, backfilled, and compacted, including water settling when required.

2. Construction of manholes and appurtenances.

3. Hydrostatic or air testing.

4. Cleanup and restoration of all physical features.

5. Utilities restored to their original condition or better.

6. All work required between the two manholes accomplished.

I. Maintain backfilled trench surface between any two successive valves until the following operations have been completed and approved.
1. Service connections installed and backfilled.

2. Valves, valve boxes, and hydrants installed.

3. Hydrostatic testing.

4. Flushing and sterilization.

5. Cleanup and restoration of all physical features.

6. Utilities restored to their original condition or better.

7. All work required between the two valves accomplished, including restoration of surface to specified condition.

3.6 COMPACTION

Tenants:  Delete “will” and replace with “may.”
A. The Port will conduct in‑place density tests in accordance with ASTM D2922 or D1556 requirements.

Choose 90 percent and AASHTO T-99 (ASTM D698) when the backfill is soft, silt, or clay OR choose 92 percent and AASHTO T-180 (ASTM D1557) when the backfill is granular.

B. Compact backfill deeper than 4 feet below subgrade to ____ percent of maximum density as measured by AASHTO T-____ (ASTM D____), unless otherwise directed.

Choose AASHTO T-99 (ASTM D698) when the backfill is soft, silt, or clay OR choose AASHTO T-180 (ASTM D1557) when the backfill is granular.

C. Compact the backfill from subgrade to a depth of 4 feet below subgrade to 95 percent of maximum density as measured by AASHTO T‑____ (ASTM D____), unless otherwise directed.

Choose either D or E.  Use D only if you know it will be acceptable for your project.
D. Compacting trench backfill under flooding water is an acceptable means of compaction.

E. Do not compact under flooding water.

F. For compaction testing, excavate test pits in the backfill as directed to demonstrate that the specified compaction has been obtained for the entire depth of the backfill.  Density tests may be taken in a lift of compacted backfill immediately before placing the next lift.  In general, one successful test for the entire backfill depth and three successful tests at lesser depths per 400 linear feet of pipe installed will be required.  Additional successful tests at lateral crossings at various depths may also be required.  All costs in connection with excavating test pits, shoring, backfilling, and from standby time during field density test shall be considered as incidental to backfill.

G. If required compaction density has not been obtained, remove the backfill from trench or structure, replace with approved backfill, and recompact to the specified density.  Then, should routine field densities taken during the course of construction show the specified compaction is not being obtained because of changes in soil types or for any other reason, the compacting procedure will be modified.  In no case will excavation, pipe-laying, or other operation be allowed to proceed until the specified compaction is attained.  Changes in methods may be required to accommodate changes in soil conditions.

H. Any subsequent settlement of trench or structure backfill during the maintenance period shall be considered to be the result of improper compaction and shall be promptly corrected.

3.7 UTILITY WARNING TAPE AND UTILITY LOCATE WIRE INSTALLATION AND TESTING
A. Utility Warning Tape:
1. Install utility warning tape as shown on the drawings.

2. Utility warning tape is not required on irrigation branch lines.

B. Utility Locate Wire:
1. Install the utility locate wire along the full length of all utilities being installed.

2. Install utility locate wire along the top of the utility in a manner that will avoid damaging the wire during compaction of the trench.

3. Splice new utility locate wires into existing utility locate wires at tees or other locations where the utilities connect.

4. Bring the locate wire up inside each manhole, vault, valve box, handhole, pull box, or similar structure along the route of the utility.  Terminate the wire for each utility entering the structure as shown on the drawings.

5. Permanently attach utility locate wire tags between 2 and 6 inches from the end of the wire.

6. Where utilities enter a building, bring locate wire to grade level 5 feet from the building and install in a water valve type box or equal.

C. Utility Locate Wire for Non-Metallic Conductors:

1. Install utility locate wire where metallic conductors in existing conduits are replaced with non-metallic conductors.

2. Procedure for pulling new utility locate wire through existing infrastructure:

a. Attach utility locate wire externally to non-metallic conductor or inner-duct and pull through system.

b. If an existing multi-cell conduit does not have locate wire and is being loaded with non-metallic conductors, pull a utility locate wire through one of the existing cells.

c. Bring the locate wire up inside each manhole, vault, valve box, handhole, pull box, or similar structure along the route of the utility.  Terminate the wire for each utility entering the structure as shown on the drawings.

D. Utility Locate Wire Testing:

1. Test utility locate wire network using standard utility locating equipment.

2. Verify that all connections for test equipment are accessible and installed in accordance with the drawings and specifications.

3. Verify continuity in the wire network by tracing all installed wire.

4. Repair or replace deficiencies.

5. Submit documentation showing that all test equipment connection points have been installed properly and all wires have been successfully traced.

Spec Writer:  Coordinate edits to this article with Section 024113, Site Demolition.
3.8 REMOVAL AND PLUGGING OF ABANDONED PIPES, CONDUITS, CULVERTS, AND MISCELLANEOUS STRUCTURES

A. Removal of Abandoned Pipes, Conduits, and Other Items:  

1. Trenching:  Abandoned pipes and conduits encountered during trench excavation shall be removed the full width of the trench.  If a pipe is encountered by multiple trenches, remove pipe the full width of affected area.

2. Excavation:  Abandoned pipes or portions of other items exposed during excavation shall be removed a minimum of 2 feet back of face of slope or 2 feet below subgrade.

B. Cap or plug the ends of partially removed pipes, culverts, conduits, and miscellaneous structures with concrete to produce a watertight seal.

C. Contact the Port for direction if unidentified utilities are uncovered during the work.

D. Dispose of removed pipes, conduits, culverts, and miscellaneous structures off Port property, at no additional cost to the Port.

END OF SECTION 312300
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