
SECTION 02225PRIVATE 


TRENCHING

PART 1 
GENERAL

1.01
SECTION INCLUDES:  Excavation of trenches for pipes, compaction of bedding and backfill over pipes to subgrade elevation, and compaction and backfill requirements for piping systems associated with the installation of ground heat exchangers.

1.02
REFERENCES 


A.
ASTM D698-91, Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort  (12,400 ft-lb/ft (600 kN-m/m)). 


B.
ASTM D2216-92, Standard Test Method for Laboratory Determination of Water (Moisture) Content of Soil and Rock.  


C.
ASTM D2922‑91, Standard Test Methods for Density of Soil and Soil‑Aggregate In‑Place by Nuclear Methods (Shallow Depth).  


D.
ASTM D3017-93, Standard Test Method for Water Content of Soil and Rock In‑Place by Nuclear Methods (Shallow Depth).  


E.
OSHA Code of Federal Regulations 29 CFR 1926 Subpart P, Excavation, latest revision.  

1.03
RELATED SECTIONS


A.
Division 15.

1.04
SUBMITTALS


A.
Submit test results for approval as described in Article 3.03.

PART 2 
PRODUCTS

2.01
MATERIALS


A.
Backfill: Earth or other material, as specified, used to replace material excavated during construction.  Broken concrete shall not be used as backfill material.


B.
Bedding Materials for Pipes:  Granular fill that includes clean sands with little or no fines.  A minimum of 95% shall be retained on a No. 200 sieve.  


C.
Pea Gravel: Pea gravel shall consist of clean, hard, round particles of crushed stone, crushed or uncrushed gravel with the following gradation:





 


Sieve Size


Percent Passing






3/8”




85-95







No. 4




5-15







No. 8




0-2




D.
Topsoil:  in accordance with Section 02200, Earthwork.  

PART 3 
EXECUTION

3.01
PREPARATION 


A.
Verify fill materials to be reused are acceptable.  Do not use frozen material.


B.
Verify areas to be backfilled are free of debris, snow, ice, or water and exposed surfaces are not frozen.  


C.
Identify required lines, levels, contours, and datum.

3.02
INSTALLATION/APPLICATION/ERECTION


A.
Excavation



1.
Stockpile excavated materials in areas designated on‑site and remove excess materials not being used from site. 



2.
Excavate trenches to a width necessary for proper installation of pipe to be accommodated. Excavation to be in accordance with OSHA Safety Regulation, 29 CFR 1926.650 and 1926.651. Clearance between pipe and trench walls, except where otherwise specified or indicated on the drawings, shall be not less than 6 inches nor more than 8 inches below and on either side of the pipe. [Designer Note: Trench clearances shall allow for maximum feasible separation of supply and return lines.] 



3.
Grade excavation top perimeter to prevent surface water runoff into excavation.  Keep trench bottom free of standing water.  Provide side drainage ditches along the trench bottom or dewatering pumps as required.  Direct discharge of water collected in trench to surface drainage channels approved by Construction Manager (CM).  CM is the Owner or Owner’s representative that is responsible for managing the construction work and verifying conformance with the specification requirements. 



4.
Grade bottom of trench to provide uniform bearing and support for pipe either on undis​turbed soil or properly compacted backfill throughout the length of the pipe.  



5.
Remove soft, spongy, or otherwise unstable materials encountered at elevation of pipe that will not provide a firm foundation for the pipe.  Provide satisfactory material in accordance with Section 02200, Earthwork. 



6.
Backfill unauthorized excavation at the Contractor's expense with compacted earth or other material, as directed by CM. 


B.
Bedding/Backfill 



1.
Do not backfill until all required inspections are made and tests are performed.  



2.
Backfill trenches with the excavated materials specified for backfilling.  



3.
Deposit bedding material in layers 6 inches in depth and carefully ram or tamp until bedding material is a minimum of 6 inches above the pipe crown.  No sharp objects or rocks shall be in contact with the pipe.  Extreme care shall be exercised to assure no bridging of and no air pockets in the bedding material.  The remainder of the backfill shall be placed in horizontal layers 6 inches in depth and compacted by hand‑maneuvered power compaction tools to specified density.  



4.
Remove temporary blocking or cribbing material used to support the pipe before backfilling.  



5.
Compact backfill under roads or other structures to a minimum of 95% of maximum dry density at not less than 4% below nor more than 4% above the optimum moisture content as determined by ASTM D698.   



6.
Compact backfill under yards and grounds to a minimum of 90% of maximum dry density at not less than 4% below nor more than 4% above the optimum moisture content as determined by ASTM D698.  



7.
For subsurface drains, excavate trench in areas designated by CM.  Thereafter, line trench with geotextile fabric; material shall conform to Section 02276, Geotextile Fabric.  Backfill trench with pea gravel and cover with geotextile fabric.  Join geotextile fabric by a minimum of 18-inch overlap. [Designer Note: This type of drain system may only be applicable to small open loop installations.  Delete if not required.] 


C.
General



1.
Notify CM of unexpected subsurface conditions, and discontinue work in affected area until notification to resume work. 



2.
Employ a placement method that does not disturb or damage utility, foundation perimeter drainage, or trench. 



3.
In areas where paving, top soiling, or sodding is to be done, stop fill or backfill the required distance below finish grade to permit installation of these items.

4. Support pipe during placement and compaction of bedding and backfill. [Designer Note:  Supports for piping shall not adversely impact the maximum feasible spacing between the supply and return pipes.]

3.03
FIELD QUALITY CONTROL


A.
Testing  



1.
Compaction of fill and backfill to the specified moisture‑density relationship of soils will be verified by in‑place density tests using ASTM D2922 or other ASTM in‑place test method approved by the CM.  Maximum density determination and in‑place density test will be performed by a certified independent testing laboratory.  



2.
Testing for moisture content of soils and aggregate shall be in accordance with ASTM D2216 or D3017.  Testing will be performed by the soils technician. 



3.
A minimum of one in‑place density test shall be conducted per 250 lin ft of trench.  Layer to be tested shall be selected randomly by the soils technician or as directed by the CM.



4.
Laboratory tests shall be completed for each type of soil to be used.  A sample shall be obtained each time a change in appearance of material is noted.  


B.
Top of subgrade shall be a uniformly smooth grade surface without high or low points and shall not be more than 0.10 ft above or below specified grades.  Bind thin layers of added materials to material in place by scarifying and recompacting.  

3.04
PROTECTION


A.
Protect excavation by shoring, bracing, sheet piling, underpinning, or other methods required to prevent cave‑in of loose soil from falling into excavation.  Protection shall be in accordance with OSHA 29 CFR 1926 Subpart P, Excavations, latest revision. 

1. Trenches more than 5 ft in depth shall be shored or laid back to a stable slope or provided with some other equivalent means of protection.  



2.
Refer to OSHA 29 CFR 1926 Subpart P, Excavations, Appendices A and B, as a guide to minimum requirements for slopes that are laid back. 



3.
Refer to OSHA 29 CFR 1926 Subpart P, Excavations, Appendices C through E, as a guide to minimum requirements for shoring or bracing.  



4.
Trenches less than 5 ft in depth shall also be effectively protected when examination of ground indicates hazardous ground movement may be expected.  



5.
Trenches 4 ft deep or more shall have a means of exit requiring no more than 25 ft of lateral travel and shall be tested for suitable atmospheric conditions prior to entry of personnel.  


END OF SECTION
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