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SECTION 31 23 33 
TRENCHING, BACKFILLING AND COMPACTING 

Construction Specification 
 

PART  1  GENERAL 

1.1  PURPOSE: 

A.  Provide labor, material, equipment, and services necessary to complete the backfilling and 
compacting as necessary for this project.  Section includes, but is not limited to:  

1.  Select Backfill Material.  

2.  Aggregate Base.  

3.  Detectable Tape.  

4.  Trench Excavation.  

5.  Pipe Bedding.  

6.  Trench Backfill.  

7.  Trench Surfacing.  

B.  Work specified in Related Sections:  

1.  Section 31 10 00 – Site Preparation  

2.  Section 31 00 00 – Earthwork and Grading  

3.  Section 33 10 00 – Water Systems  

4.  Section 33 30 00 – Sanitary Sewer  

5.  Section 33 40 00 – Storm Drainage  

C.  San Mateo County Community College District is strongly committed to promoting 
sustainability throughout their campus projects.  Section 01 81 13 Sustainability of the Design 
Standard provides guidelines and recommendations for implementing sustainability 
strategies.  Where relevant, specific sustainability criteria is noted in this section; however, 
each project team should review and cross reference that front section while developing the 
specific project and its documentation.   Each discipline shall confirm that specific performance 
and manufacturer information provided in the specification section is in alignment with code 
requirements, LEED criteria, and any other goals for sustainability.  

1.2  DEFINITIONS 

A.  Engineered Fill:  

1.  Soil or soil-rock material approved by the Project Manager and transported to the site 
by the Contractor in order to raise grades or to backfill excavations.  

2.  Contractor shall provide sufficient tests, and a written statement that all materials 
brought onto the project site comply with specification requirements.  

B.  Excavation: Consists of the removal of material encountered to subgrade elevations.  
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C.  Subgrade: The uppermost surface of an excavation or the top surface of a fill or backfill 
immediately below base.  

D.  Base: The layer placed between the subgrade and surface pavement in a paving system.  

E.  Relative Compaction: In-place dry density of soil expressed as percentage of maximum dry 
density of same materials, as determined by laboratory test procedure American Society for 
Testing and Materials (ASTM) D1557.  

1.3  SYSTEM DESCRIPTION  

A.  Requirements:  

1.  Comply with the recommendations of the Geotechnical Engineer.  

2.  Protect existing trees to remain.  No grading is permitted under the drip line of protected 
trees.  

3.  Excavations for appurtenant structures, such as, but not limited to, manholes, transition 
structures, junction structure, vaults, valve boxes, catch basins, thrust blocks, and 
boring pits, shall be deemed to be in the category of trench excavation.  

4.  Unless otherwise indicated in the Plans, all excavation for pipelines shall be open cut.  

1.4  SUBMITTALS 

A.  Comply wIth provisions of Section 01 32 19 – Submittal Procedures.  

B.  Test Reports: Submit the following report for import material directly to the Project Manager 
from the Contractor’s testing services:  

1.  Compaction test reports for aggregate base.  

C.  Submit description of compactors proposed for use when requesting placement of base 
material.  

1.5  QUALITY ASSURANCE  

A.  Requirements of Regulatory Agencies:  

1.  Comply with State of California Business and Transportation Agency, Department of 
Transportation (Caltrans) latest edition of “Standard Specifications.” (CSS).  

2.  Comply with State of California Code of Regulations (CCR).  

3.  Comply with State of California Construction Safety Orders, Latest Edition 
(CAL/OSHA).  

B.  Soil Testing:  

1.  District to engage a geotechnical testing agency, to include compaction testing and for 
quality control testing during fill operations.  

2.  Test results will be submitted to the Project Manager.  

C.  Codes and Standards:  
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1.  Perform excavation work in compliance with applicable requirements of authorities 
having jurisdiction. 2. California Department of Transportation (CDT):  

a.  Section 19:  Earthwork.  

b.  Standard Test Methods:  No. 202.  

2.  American Society for Testing and Materials (ASTM):  

a.  D1556:  Density of Soil by the Sand Cone Method.  

b.  D1557:  Moisture Density Relations of Soils and Soil-Aggregate Mixtures  

1.6  DELIVERY, STORAGE AND HANDLING 

A.  Protect materials before, during and after installation.  

B.  Comply with provisions of Section 01 51 00 - Temporary Facilities and Controls where 
necessary to control dust and noise on and near the work caused by operations during 
construction activities.  

1.7  PROJECT CONDITIONS 

A.  Environmental Requirements:  

1.  Protect existing storm drainage system from silt and debris resulting from construction 
activities.  If contamination occurs, remove contamination at no cost to the District.  

2.  Protect existing streams, ditches and storm drain inlets during work on this project.  

3.  Design Team shall provide an Erosion Control plan as part of the Construction 
Documents.  

B.  Barricade open excavations and post with warning lights: 

1.  Comply with requirements of Section 01 51 00 - Temporary Facilities and Controls.  

2.  Operate warning lights and barricades as required.  

3.  Protect structures, utilities, sidewalks, pavements, and other facilities immediately 
adjacent to excavations, from damages caused by settlement, lateral movement, 
undermining, washout, and other hazards.  

C.  Protection of Subgrade: Do not allow equipment to pump or rut subgrade, stripped areas, 
footing excavations, or other areas prepared for project.  

D.  Transport all excess soils materials by legally approved methods to disposal areas.  

1.  Coordinate with the Project Manager.  

2.  Any additional fill requirements shall be the responsibility of the Contractor.  

1.8  EXISTING UTILITIES 

A.  Locate existing underground utilities in the areas of work.  Check with Vice Chancellor of 
Facilities for access to the Districts Web based Site utility maps (LANDMARK). For utilities 
that are to remain in place, provide adequate means of protection during excavation 
operations.  
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1.  Locating of existing underground private utilities shall include but not be limited to 
potholing or contracting with a Utility locating company to locate and mark the utilities 
in the field prior to the start of construction.  

2.  Locating of existing underground public utilities shall include by not limited to contacting 
USA service alert to locate and mark the public utilities in the field.  

B.  Should uncharted or incorrectly charted piping or other utilities be encountered during 
excavation, consult Project Manager, Facilities, and/or utility agency immediately for 
directions.  

1.  Cooperate with the Project Manager and public and private utility companies in keeping 
their respective services and facilities in operation.  

2.  Repair damaged utilities to the satisfaction of the agency with jurisdiction.  

C.  Do not interrupt existing utilities serving facilities occupied and used by the District or others, 
except when permitted in writing by the Project Manager and then only after acceptable 
temporary utility services have been provided.  

1.9  Sequencing and Scheduling: 

A.  The sequence of operations shall be reviewed by the Project Manager prior to commencement 
of any work.  

PART  2  PRODUCTS 

2.1  MATERIALS 

A.  General:  

1.  Import materials will be subject to approval of the Geotechnical Engineer.  

2.  For approval of imported fill material, notify the Project Manager at least 7 days in 
advance of intention to import material.  

B.  Select backfill material shall be gravel, free of clay or organic matter and shall conform to the 
following gradation:  

Sieve Size Percentage Passing 
1 inch  100 

¾ inch  90 – 100 
No. 4  35 – 60 

No. 200  2 - 9 

C.  For gas pipe and fuel piping select backfill shall be clean, graded building sand conforming to 
the following gradation:  

Sieve Size Percentage Passing 
No. 4  100 
No. 200  0 - 5 

D.  Water: Clean and free from deleterious amounts of acids, alkalis, salts and organic matter.  

2.2  BURIED WARNING AND IDENTIFICATION TAPE 

A.  Polyethylene plastic and metallic core or metallic-faced, acid- and alkali-resistant, 
polyethylene plastic warning tape manufactured specifically for warning and identification of 
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buried utility lines. Provide tape on rolls, 75 mm 3 inch minimum width, color coded as specified 
below for the intended utility with warning and identification imprinted in bold black letters 
continuously over the entire tape length. Warning and identification to read, "CAUTION, 
BURIED (intended service) LINE BELOW" or similar wording. Color and printing shall be 
permanent, unaffected by moisture or soil.  

1.  Warning Tape Color Codes:    

a.  Red: Electric.  

b.  Yellow: Gas, Oil; Dangerous Materials.  

c.  Orange: Telephone and Other Communications.  

d.  Blue: Water Systems.  

e.  Green: Sewer Systems.  

f.  White: Steam Systems.  

g.  Gray: Compressed Air.  

2.  Warning Tape for Metallic Piping: Acid and alkali-resistant polyethylene plastic tape 
conforming to the width, color, and printing requirements specified above. Minimum 
thickness of tape shall be 0.003 inch. Tape shall have a minimum strength of 1500 psi 
lengthwise, and 1250 psi crosswise, with a maximum 350 percent elongation.  

3.  Detectable Warning Tape for Non-Metallic Piping: Polyethylene plastic tape conforming 
to the width, color, and printing requirements specified above. Minimum thickness of 
the tape shall be 0.004 inch. Tape shall have a minimum strength of 1500 psi lengthwise 
and 1250 psi crosswise. Tape shall be manufactured with integral wires, foil backing, 
or other means of enabling detection by a metal detector when tape is buried up to 920 
mm 3 feet deep. Encase metallic element of the tape in a protective jacket or provide 
with other means of corrosion protection.  

2.3  DETECTION WIRE FOR NON-METALLIC PIPING 

A.  Detection wire shall be insulated single strand, solid copper with a minimum of 12 AWG.  

PART  3  EXECUTION 

3.1  GENERAL 

A.  Prior to commencement of work, become thoroughly familiar with site conditions.  

B.  In the event discrepancies are found, immediately notify the Project Manager in writing, 
indicating the nature and extent of differing conditions.  

C.  Backfill excavations as promptly as work permits.  

D.  Do not place Engineered fill or backfill until rubbish and deleterious materials have been 
removed and areas have been approved by the Project Manager.  

E.  Place acceptable soil material in layers to required subgrade elevations, for each area 
classification listed below.  

F.  In excavations, use satisfactory excavated or borrow material.  
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G.  Under grassed areas, use satisfactory excavated or borrow material.  

3.2  COMPACTING 

A.  Compact by power tamping, rolling or combinations thereof.  

1.  Where impractical to use rollers in close proximity to walls, stairs, etc., compact by 
mechanical tamping.  

2.  Scarify and recompact any layer not attaining compaction until required density is 
obtained.  

3.  Relative compaction percentage shall be per the project Geotechnical report or per the 
approved Construction Documents.  

3.3  SITE PREPARATION 

A.  Protect structures, utilities, sidewalks, pavements, and other facilities, which are to remain, 
from damage caused by settlement, lateral movement, undermining, washout, and other 
hazards created by earthwork operations.  

B.  Protect existing storm drainage system from silt and debris resulting from construction 
activities.  If contamination occurs, remove contamination at no cost to the District.  

3.4  EXISTING UTILITIES 

A.  Identity the location of existing utilities.  

1.  Prior to trenching, the Contractor shall excavate at locations specifically indicated on 
the Plans, if any, and where new lines cross other utilities of uncertain depth and 
determine the elevation of the utility in question to ensure that the new line will clear the 
potential obstruction.  

2.  The Contractor shall contact Underground Service Alert (USA) at 1-800-227-2600 for 
assistance in locating existing utilities.  

3.  If, after the excavation, a crossing utility does present an obstruction, then the line and 
grade of the new line will be adjusted as directed by the Project Manager to clear the 
utility.  

B.  Protect all existing utilities to remain in operation.  

C.  Movement of construction machinery and equipment over existing pipes and utilities during 
construction shall be at Contractor’s risk.  

D.  Excavation made with power-driven equipment is not permitted within 2 feet of any known 
utility or subsurface structure.  

1.  Use hand or light equipment for excavating immediately adjacent to known utilities or 
for excavations exposing a utility or buried structure.  

2.  Start hand or light equipment excavation on each side of the indicated obstruction and 
continue until the obstruction is uncovered or until clearance for the new grade is 
assured.  

3.  Support uncovered lines or other existing work affected by excavation until approval for 
backfill is obtained.  
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4.  Report damage of utility line or subsurface structures immediately to the Project 
Manager.  

E.  Backfill trenches resulting from utility removal in lifts of 8 inches maximum.    

3.5  TRENCH EXCAVATION 

A.  General  

1.  Excavation shall include removal of all water and materials that interfere with 
construction.  The Contractor shall remove any water which may be encountered in the 
trench by pumping or other methods during the pipe laying, bedding and backfill 
operations.  Material shall be sufficiently dry to permit approved jointing.  

2.  Excavation shall include the construction and maintenance of bridges required for 
vehicular and pedestrian traffic, support for adjoining utilities.  

3.  The Contractor shall be responsible to safely direct vehicular and pedestrian traffic 
through or around his/her work area at all times.  

4.  The Contractor shall relocate, reconstruct, replace or repair, at his/her own expense, all 
improvements which are in the line of construction or which may be damaged, removed, 
disrupted or otherwise disturbed by the Contractor.    

B.  Existing Paving and Concrete:  

1.  Existing pavement over trench shall be sawcut, removed, and hauled away from the 
job.  Existing pavement shall be neatly sawcut along the limits of excavations.   

2.  Existing concrete over the trench shall be sawcut to a full depth in straight lines either 
parallel to the curb or a right angles to the alignment of the sidewalk.  

3.  Boards or other suitable material shall be placed under equipment outrigging to prevent 
damage to paved surfaces.   

C.  Trench Width:  

1.  The maximum allowable trench widths at the top of the pipe shall be as follows:  

Pipe Type Trench Width (Maximum) 

Copper Outside diameter of barrel plus 18 
inches  

Plastic  “  
Vitrified Clay   “ 
Ductile-Iron   “ 

Reinforced Concrete “ 

a.  The maximum trench width shall be inclusive of all shoring.  

b.  If the maximum trench width is exceeded, the State’s representative may direct 
the Contractor to encase or cradle the pipe in concrete at no additional charge.  

2.  For pipes 3 inch diameter and larger, the free working space on each side of the pipe 
barrel shall not be less than 6 inches.  

  



San Mateo County Community College District  Trenching, Backfilling and Compacting  

January 1, 2017       31 23 33-Page 8 of 11              Design Standard  
V.2 

D.  Open Trench:  

1.  The maximum length of open trench shall be 300 feet or the distance necessary to 
accommodate the amount of pipe installed in a single day, whichever is greater.  No 
trench shall be left open at the end of the day.   

2.  Provisions for trench crossings and free access shall be made at all street crossings, 
driveways, water gate valves, and fire hydrants.  

E.  Excavation Bracing:  

1.  The excavation shall be supported and excavation operations shall be conducted in 
accordance with the California Industrial Accident Commission and CAL/OSHA.  

2.  The Contractor shall, at his/her own expense, furnish, put in place, and maintain such 
sheeting and bracing as may be required to support the sides of all excavations 
(whether above or below the pipe grade), and to prevent any movement which could in 
any way diminish the required trench section or otherwise injure or delay the work.  The 
sheeting and bracing shall be withdrawn in a manner such as to prevent any earth 
movement that might overload the pipe.  

F.  Excavated Material:  

1.  All excavated material not required for backfill shall be immediately removed and 
properly disposed of in a legal manner by the Contractor.  

2.  Material excavated in streets and roadways shall be laid alongside the trench no closer 
than 2 feet from the trench edge and kept trimmed to minimize inconvenience to public 
traffic.  

3.  Provisions shall be made whereby all storm and wastewater can flow uninterrupted in 
gutters or drainage channels.  

3.6  PIPE BEDDING 

A.  Bedding Excavation: The trench shall be excavated below the grade of the pipe bottom to the 
following minimum depths:  

Pipe Type Depth 
Copper 6 inches  

Plastic(2 inch diameter and smaller)   6 inches 
Plastic (over 2 inch diameter) 6 inches 

Ductile-Iron  6 inches 
Reinforced Concrete 6 inches 

1.  Stabilization of Trench Bottom:  When the trench bottom is unstable due to wet or 
spongy foundation, trench bottom shall be stabilized with gravel or crushed rock.  The 
State’s inspector will determine the suitability of the trench bottom and the amount of 
gravel or crushed rock needed to stabilize a soft foundation.  Soft material shall be 
removed and replaced with gravel or crushed rock as necessary.  

2.  Placement of Bedding Material:  The trench bottom shall be cleaned to remove all loose 
native material prior to placing select backfill material.  Sufficient select backfill material 
shall be placed in trench and tamped to bring trench bottom up to grade of the bottom 
of pipe.  The relative compaction of tamped material shall be not less than 90 percent.  
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It is the intention of these requirements to provide uniform bearing under the full length 
of pipe to a minimum width of 60 percent of the external diameter.   

3.7  TRENCH BACKFILL 

A.  Initial Backfill:    

1.  Prior to trench backfill, the condition of the trench and laying of pipe must be inspected 
and approved by the Inspector of Record.   

2.  Select backfill material shall be used for initial backfill. After the pipe has been properly 
laid and inspected, select backfill material shall be placed on both sides of the pipe and 
compacted to final depth as follows:  

Pipe Type  Depth  

Copper 12 inches above top of pipe 

Plastic: less than 3 inches diameter  12 inches above top of pipe 

Plastic: 3 inches diameter and larger 12 inches above top of pipe 

Ductile Iron 12 inches above top of pipe 

Reinforced Concrete 12 inches above top of pipe 

3.  Compaction:  Initial backfill compaction shall be by mechanical means.  The initial 
backfill material shall be hand tamped in layers not exceeding 4 inches in uncompacted 
depth and shall be brought up uniformly on both sides of the pipe to avoid bending or 
distortional stress.  After hand tamping, the relative compaction of the initial backfill 
material shall be not less than 90 percent.  

4.  Pipe Detection:  In trenches containing pressurized plastic pipes, tracer wire shall be 
placed directly above the pipe and shall be connected to all valves, existing exposed 
tracer wires, and other appurtenances as appropriate.  

B.  Subsequent Backfill:  

1.  Above the level of initial backfill, the trench shall be backfilled with non-expansive native 
material from trench excavation or with imported select backfill material (Contractor’s 
option).  Subsequent backfill shall be free of vegetable matter, stones or lumps 
exceeding 3 inches in greatest dimension, and other unsatisfactory material.  The 
Inspector of Record shall approve the backfill material prior to placement.  

2.  Subsequent backfill compaction shall be by mechanical means with backfill material 
placed in layers not exceeding 8 inches in loose depth.  Each layer shall be thoroughly 
compacted before succeeding layers are placed.  The use of machine tampers, except 
manually held types, shall not be permitted.    

3.  Subsequent backfill shall be compacted to a relative compaction of not less than 90 
percent except the relative compaction shall not be less than 95 percent within 2-1/2 
feet of finished permanent surface grade or 1-1/2 feet below the finished subgrade, 
whichever is greater.  

C.  Jetting and Ponding:  
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1.  Jetting of trench backfill is not permitted.  

D.  Compaction Testing:          

E.  Compaction testing shall be in accordance with California Test Method ASTM D1556 or 
D1557.  

3.8  TRENCH SURFACING        

A.  Unpaved Areas:  

1.  In unimproved areas, the trench surface shall be restored to its original condition.  No 
mounds of earth shall be left along the trench.  Repair and re-establish grades in settled, 
eroded, and rutted areas to specified tolerances.  

2.  Where completed compacted areas are disturbed by subsequent construction 
operation or adverse weather, scarify surface, reshape, compact to required density 
and provide other corrective work, including retesting, prior to further construction.  

B.  Temporary Surfacing:  

1.  Temporary surfacing shall be a minimum of 2 inches of cutback asphalt on 10 inches 
of Class 2 aggregate base and shall be placed at all trench locations subject to vehicular 
or pedestrian traffic.   

2.  Temporary surfacing shall be laid within one day after backfilling (except where the 
Contractor elects to place permanent surfacing within this time period).  

3.  Before the trenching area is opened for traffic, all excess dirt, rock, and debris shall be 
removed, the street surface shall be swept clean and the pavement shall be washed 
down with a water truck and pressure nozzle.  

4.  Temporary surfacing shall be maintained to prevent the occurrence of mudholes and 
prevent the surface from settling below 1 inch or rising more than 1 inch from the 
existing pavement grade.  

3.9  FILL AND COMPACTING 

A.  General requirements  

1.  Backfill excavations as promptly as work permits.  

a.  Do not place engineered fill or backfill until rubbish and deleterious materials 
have been removed and areas have been approved by the Project Manager.  

b.  Place acceptable soil material in layers to required subgrade elevations, for each 
area classification listed below.  

c.  In excavations, use satisfactory excavated or borrow material.  

d.  Under grassed areas, use satisfactory excavated or borrow material.  

B.  After subgrade compaction has been approved by the Geotechnical Engineer  , spread the 
Engineered fill materials in 6 to 8 inch loose lifts and uniformly mixed during the spreading 
operation.  
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1.  Bring non-expansive fill materials to or slightly above the optimum moisture content and 
compacted to at least 85 percent of the maximum laboratory dry density, pert ASTM 
D1557.  

2.  Bring non-expansive aggregate fill materials to or slightly above the optimum moisture 
content and compacted to at least 95 percent of the maximum laboratory dry density, 
pert ASTM D1557.  

3.  Do not compact the top 12 inches of soil in the planting areas.  

4.  Fill sections greater than 5 feet in depth shall be compacted to at least 95 percent.  

C.  Repeat compaction procedure until proper grade is attained.  

D.  Rocks generated during site earthwork may be used in fill when conforming to material 
specifications.  

3.10  MOISTURE CONTROL  

A.  Do not resume operations until moisture content and fill density are satisfactory to the 
Inspector.  

3.11  DISPOSAL OF EXCESS AND WASTE MATERIALS 

A.  Testing Services: Allow testing agency to test each backfill layer.  Do not proceed until test 
results for previously completed work verify compliance with requirements.  

B.  When testing agency reports that backfills are below specified density, scarify and moisten or 
aerate, or remove and replace soil to the depth required, recompact and retest until required 
density is obtained. 

3.12  PROTECTION  

A.  Repair and re-establish grades in settled, eroded, and rutted areas to specified tolerances.  

B.  Where completed compacted areas are disturbed by subsequent construction operation or 
adverse weather, scarify surface, reshape, compact to required density and provide other 
corrective work, including retesting, prior to further construction.  

3.13  CLEAN-UP 

A.  Remove all debris, equipment, tools and materials upon completion prior to final inspections 
to the satisfactions of the Project Manager.   

B.  In unpaved areas without landscaping, cover with straw erosion control blanket.  Follow 
manufacturer’s recommendations for installation.  Provide and place straw wattles or 
biodegradable fiber logs across the slope at the midpoint and along the downhill edge of site.  
No soil is to be left uncovered at the completion of construction.  

 
 

END OF SECTION 

 


