TRENCH BEDDING & BACKFILL
1.0 SCOPE

Thisspecification providesthe requirementsand standards for bedding of pipes and conduits,
and for trench backfill materialsand construction procedures, including testing and inspection.
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Standard Test Methods:

Thefollowing standard test methods of the American Society for Testing and Materials
(ASTM) formapartofthisspecification and are referred to herein by alphanumeric designation.

ASTM
DESIGNATION TITLE

C136 Sieve Analysis of Fineand Coarse Aggregates

D423 Liquid Limitof Soils

D424 Plastic Limitand Plasticity Index of Soils

D1556 Density and Unit Weight of Soil in Place by the Sand-Cone Method

D1557 Moisture-Density Relations of Soils Using 10-1b. (4.5-kg.) Rammer
and 18-in. (457-mm.) Drop

D2419 Sand Equivalent VValue of Soilsand Fine Aggregate

D2844 Resistant R-Value and Expansion Pressure of Compacted Soils

D2922 Density of Soil and Soil-Aggregate in Place by Nuclear Methods
(Shallow Depth)

3.2  Substitute Test Method:
Where local practice prescribes revised test methods for the ASTM tests listed above, those

tests may be substituted for the ASTM designated test method listed upon prior approval from
SPPCo.
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Material Sources:

3.3.1 New Sources - The contractor or customer, at his own expense, shall have any bed-
dingandbackfill materials from sources previously undeveloped, or unfamiliar to
SPPCo., tested and certified by an approved, independent materials testing laboratory,
per these specifications.

Existing Sources - Bedding and backfill materials from sources previously developed
and familiarto SPPCo. may be accepted without testing and certification upon written
request by the contractor or customer. SPPCo. reservestherightto determine the
acceptability of all materials proposed for use.

MATERIALS

Electric Conduit Sand Bedding:

Material shall be free of ice, clay, organic matter or other objectionable material, and shall
conformtothe following standards:

4.1.1 Gradationper ASTM C136:
PERCENTBY WEIGHT
SIEVESIZE PASSING SIEVE

3/8" 100

#4 90-100
#50 10-40
#100 3-20
#200 0-15

4.1.2 Alternate Electric Conduit Bedding: Upon priorapproval from SPPCo., native material
may be utilized as bedding for electric conduit. Approval granted per thissectioninno
way relievesthe contractor or customer from meeting the requirements of the remaining
sections of this specification. For SPPCo. electric contract jobs, native material
conformingtothissection must be bid asan alternate material. The native material shall
be free of rocks, ice, organic matter or other objectionable material, and shall conform
tothe following standards:

Electric Primary/Secondary Conduit- 100% by weight shall pass 3/8" sieve.

Electric Service Conduit - Native material shall be free of rocks/clods larger than 4"
acrosstheir greatestdimension.
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4.2 Gas Pipe Sand Bedding:

Material shall be free of ice, clay, organic matter or other objectionable material, and shall
conformtothe following standards:

4.2.1 Gradationper ASTM C136:

PERCENTBY WEIGHT
SIEVESIZE PASSING SIEVE

3/8" 100
#4 90-100
# 50 10-40
#100 3-20
#200 0-15

Sand Equivalentper ASTM D2419:  25minimum.

Plasticity Index per ASTM D4318: Non Plastic.

Moisture - Density per ASTM D1557: Max. +2% of optimum, Min. -5% of optimum.
Any gas pipe sand bedding material retained ona#4 sieve shall not contain more tham 30%
angular material asdescribed in ASTM D2488. Gas pipe sand bedding material which

containssubangular, subrounded or rounded material, and conformsto Sections4.2.1and
4.2.2 isacceptable.

CRITERIA FOR DESCRIBING ANGULARITY:

Angular - Particles have sharp edges and relatively plane sideswith unpolished surfaces. Examples
include particles which resemblearrowheads.

Subangular - Particlesare similar to anaular description but have rounded edges.

SUBROUNDED ROUNDED
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Subrounded - Particles have nearly plane sides but have well-rounded cornersand edges.
Rounded - Particles have smoothly curved sides and no edges.
Crushed Gravel Backfill:

Crushed gravel backfill shall be acrusher-run, mineral aggregate free of ice, clay, organic
matter, or other objectionable material, and shall conformto the following standards:

4.3.1 Gradationper ASTM C136:

PERCENTBY WEIGHT
SIEVESIZE PASSING SIEVE

1" 100%
3/4" 90-100%
#4 35-65%
#16 15-40%
#200 2-10%

Liquid Limitper ASTM D423: 35maximum
Plasticity Index per ASTM D424: Maximum Allowable Plasticity Index (PI)
shall be determined by the formula: Pl =15- (S x 100)
where “S” isthe percent by weight passing the # 200 sieve.
4.3.4 Resistance R-Valueper ASTM D2844: 70minimum

Native Backfill:

Native backfill shall be excavated native granular material free of ice, clay, debris, organic
matter, and rocks larger than 4" across their greatest dimension.

Substitute Material:

Substitute bedding and backfill materials may only be used if prior written approval from
SPPCo.isreceived. Inrequesting the use of asubstitute material, the contractor or customer must
submitadequate evidence that the material has been successfully used insimilar applications for
other utilitiesor local governmental agencies.
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CONSTRUCTION

Trench Configuration:

Trench configurations shall conformto SPPCo.’s Trench Excavation Standards (Drawing
#TEO0001).

Material Installation/Repair:

Conduits, pipes, andall apparatus shall be handled, installed, and joined in accordance with
SPPCo.’sconstruction standards, and the manufacturer’s specifications or recommendations.
The contractor or customer, athis own expense, shall repair or replace any conduits, pipesor
appurtenances damaged during bedding and backfill operations.

SandBedding:

Sand bedding material, conformingtosections4.1and 4.2, shall be placed in 12" maximum
loose liftsand compacted to 90% maximum density per ASTM D1557.

Backfill:

5.4.1 PublicRights-of-Way - Trenches inestablished streets, highways, or private paved areas
subjectto vehicular traffic shall be backfilled with crushed gravel, conforming to section
4.3,and shall be placed in 12" maximum loose liftsand compacted per ASTM D1557.
Thetop two lifts shall be compacted to 95% maximum density and shall extend a mini-
mum of 12" below finish grade. The areaabove the sand bedding and below 12" from
finish grade shall be compacted to 90% maximum density. Developers or the engineer of
record are responsible for required compaction tests.

Private Property - trenches in private property and areas not subject to vehicular or
pedestrian traffic may be backfilled with native material, conforming tosection4.4and
shall be placed in 12" maximum loose lifts and compacted to 80% maximum density per
ASTMD1557.

5.4.3 Utility Easements- Trenchesin utility easementswhich shall be overlainwith vaults,
transformers, or similar equipment shall be backfilled inaccordance with Section5.4.1.

Compaction:

Allcompactionshall be by hand-operated, plate-type, vibratory, or other suitable hand-
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tampersinareasnotaccessibleto larger rollers or compactors. Extreme care shall be takentoavoid
damage to conduits, pipes, and any appurtenances. Water densification by inundation or jetting shall
not be permitted without prior written approval from SPPCo.

56  TrenchDewatering:

Where groundwater isencountered, the contractor or customer shall dewater the trench sufficiently
tomeet the bedding and backfill requirements of sections 5.3and 5.4. Dewatering shall continue until
backfill has progressed toaminimum of two feetabove the groundwater level. SPPCo.'sinspector(s)
may require drainrock (3/4" minus) inaddition to the bedding depending on condition of trench bed.

5.7 Finish Operations:

Fine Grading - After backfilling, all trenches except those in existing paved areas shall be graded
flushwith adjacentfinish or subgrade elevations.

Temporary Patching - Unless otherwise specified, all pavement cuts shall be temporarily
patched withasphaltic concrete toaminimum depth of 2", with the finish grade 1/2" above the
grade of the existing asphalt.

Disposition of Excess Materials - Surplus excavated soils, asphalt pavement, concrete and other
debrisshall be promptly removed from the jobsite and properly disposed of.

FIELD SAMPLING AND TESTING

Materials Testing:

The contractor or customer, at his own expense, shall retain the services of an approved,
independent materials testing laboratory to performthe following tests:

6.1.1 Moisture-Density Relations - The sand bedding, crushed gravel, and native backfill materials
shall be tested for moisture density relations per ASTM D1557, Method D. Testlocationswill
be randomly selected by SPPCo.

Density Tests - The sand bedding, crushed gravel, and native backfill materials shall be tested
for density per ASTM D1556 or D2922. Test locations will be randomly selected by SPPCo.
Thefollowing frequenciesshallapply:

Sand Bedding - Tests shall be made ata minimum of one test per lift per 800 lineal feet of
trench.
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Crushed Gravel Backfill - Tests shall be made ataminimum of one test per lift per 500
lineal feetof trench.

6.1.3 Testswill be reported by specificlocation: Ex. T-pad 1: sand bedding test @ 3' from finish
grade.

6.2 Retesting:

Ifany testconducted per sections6.1.1and 6.1.2 fails, the areashall be recompacted and two
additional testsshall be performed. Testlocationswill be randomly selected by SPPCo. atinstaller
cost.

6.3 Reporting:

Theresultsofall tests shall be submitted to SPPCo. within 24 hours after the completion of the
test.

6.4 Exceptions:
Atremote locations or for small installations, as determined by SPPCO., the samplingand

testing procedures insection 6.0 may be waived by SPPCo.. Suchwaiver innoway relievesthe
contractor or customer frommeeting the requirements of the remaining sections of thisspecification.
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