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SECTION 31 23 23 - FILL

PART 1  GENERAL

1.01 SECTION INCLUDES
A. Filling, backfilling, and compacting for building volume below grade.
B. Backfilling and compacting for utilities outside the building to utility main connections.
C. Filling holes, pits, and excavations generated as a result of removal (demolition)

operations.
1.02 RELATED REQUIREMENTS

A. Section 00 31 32:  Geotechnical report; bore hole locations and findings of subsurface
materials.

B. Section 03 30 00 - Cast-in-Place Concrete.
C. Section 31 23 16 - Excavation:  Removal and handling of soil to be re-used.
D. Section 31 25 00 - Erosion, Sediment and Pollution Control

1.03 DEFINITIONS
A. Finish Grade Elevations:  Indicated on drawings.
B. Subgrade Elevations:  Indicated on drawings.

1.04 REFERENCE STANDARDS
A. AASHTO M 147 - Standard Specification for Materials for Aggregate and Soil-Aggregate

Subbase, Base and Surface Courses; 2017.
B. AASHTO T 180 - 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; 2022, with Errata .
C. ASTM C136/C136M - Standard Test Method for Sieve Analysis of Fine and Coarse

Aggregates; 2014.
D. ASTM C150/C150M - Standard Specification for Portland Cement; 2022.
E. ASTM C1602/C1602M - Standard Specification for Mixing Water Used in the Production

of Hydraulic Cement Concrete; 2018.
F. ASTM D698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil

Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)); 2012 (Reapproved 2021).
G. ASTM D1556/D1556M - Standard Test Method for Density and Unit Weight of Soil in Place

by Sand-Cone Method; 2015, with Editorial Revision (2016).
H. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil

Using Modified Effort (56,000 ft-lbf/ft3 (2,700 kN-m/m3)); 2012 (Reapproved 2021).
I. ASTM D2487 - Standard Practice for Classification of Soils for Engineering Purposes

(Unified Soil Classification System); 2017.
J. ASTM D4318 - Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of

Soils; 2017.
1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data for Manufactured Fill.
C. Fill Composition Test Reports:  Results of laboratory tests on proposed and actual

materials used, including manufactured fill.
D. Compaction Density Test Reports.

1.06 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products

specified in this section, with not less than ten years of documented experience.
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B. Testing Agency Qualifications:  Independent firm specializing in performing testing and
inspections of the type specified in this section.

1.07 DELIVERY, STORAGE, AND HANDLING
A. When necessary, store materials on site in advance of need.

PART 2  PRODUCTS

2.01 FILL MATERIALS
A. General Fill ​​ - Fill Type 1 ​​:  Conforming to ​​State​​ of ​​NY​​ ​​Highway Department​​ standard.
B. General Fill ​ - Fill Type 2 ​:  ​Subsoil excavated on-site ​.

1. Graded.
2. Free of lumps larger than 3 inches (75 mm), rocks larger than 2 inches (50 mm),

and debris.
3. Conforming to ASTM D2487 Group Symbol CL.

C. Structural Fill ​ - Fill Type 3 ​:  Conforming to ​State​ of ​NY​ ​Highway Department​ standard.
D. Structural Fill ​ - Fill Type 4 ​:  ​Subsoil excavated on-site ​.

1. Graded.
2. Free of lumps larger than 3 inches (75 mm), rocks larger than 2 inches (50 mm),

and debris.
3. Conforming to ASTM D2487 Group Symbol CL.

E. Concrete for Fill:  As specified in Section 03 30 00; compressive strength of 2500 psi
(17.235 MPa).

F. Granular Fill - Gravel  - Fill Type 5:  Coarse aggregate, conforming to ASTM size #5 or
equal.
1. Graded in accordance with ASTM C136/C136M, within the following limits:

a. ​1-1/2 inch (50 mm) ​ sieve:  ​100 ​ percent passing.
b. ​1 inch (25 mm) ​ sieve:  ​90 to 100 ​ percent passing.
c. ​3/4 inch (19 mm) ​ sieve:  ​20 ​ to ​55 ​ percent passing.
d. ​1/2 inch (16 mm) ​ sieve:  ​0 ​ to ​10 ​ percent passing.
e. ​3/8 inch (9 mm) ​ sieve:  ​0 ​ to ​5 ​ percent passing.

G. Granular Fill ​ - Pea Gravel ​​ - Fill Type 7 ​:  Natural stone; ​washed, ​ free of clay, shale,
organic matter.
1. Grade in accordance with ASTM D2487 Group Symbol GM.

2.02 ACCESSORIES
A. Vapor Retarder:  10 mil (0.25 mm) thick, polyethylene.

2.03 SOURCE QUALITY CONTROL
A. See Section 01 40 00 - Quality Requirements, for general requirements for testing and

analysis of soil material.
B. Where fill materials are specified by reference to a specific standard, test and analyze

samples for compliance before delivery to site.
C. If tests indicate materials do not meet specified requirements, change material and

retest.
PART 3  EXECUTION

3.01 EXAMINATION
A. Verify that survey bench marks and intended elevations for the Work are as indicated.
B. Identify required lines, levels, contours, and datum locations.
C. Verify subdrainage, dampproofing, or waterproofing installation has been inspected.
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D. Verify areas to be filled are not compromised with surface or ground water.
3.02 PREPARATION

A. Scarify and proof roll subgrade surface to a depth of 6 inches (150 mm) to identify soft
spots.

B. Cut out soft areas of subgrade not capable of compaction in place.  Backfill with
general fill.

C. Compact subgrade to density equal to or greater than requirements for subsequent fill
material.

D. Until ready to fill, maintain excavations and prevent loose soil from falling into
excavation.

3.03 FILLING
A. Fill to contours and elevations indicated using unfrozen materials.
B. Employ a placement method that does not disturb or damage other work.
C. Systematically fill to allow maximum time for natural settlement.  Do not fill over porous,

wet, frozen or spongy subgrade surfaces.
D. Maintain optimum moisture content of fill materials to attain required compaction

density.
E. Granular Fill:  Place and compact materials in equal continuous layers not exceeding 6

inches (150 mm) compacted depth.
F. Soil Fill:  Place and compact material in equal continuous layers not exceeding 8

inches (200 mm) compacted depth.
G. Slope grade away from building minimum 2 inches in 10 feet (50 mm in 3 m), unless

noted otherwise.  Make gradual grade changes.  Blend slope into level areas.
H. Correct areas that are over-excavated.

1. Load-bearing foundation surfaces:  Fill with concrete.
2. Other areas:  Use general fill, flush to required elevation, compacted to minimum

97 percent of maximum dry density.
I. Compaction Density Unless Otherwise Specified or Indicated:
J. Reshape and re-compact fills subjected to vehicular traffic.
K. Maintain temporary means and methods, as required, to remove all water while fill is

being placed as required, or until directed by the Architect.  Remove and replace soils
deemed unsuitable by classification and which are excessively moist due to lack of
dewatering or surface water control.

3.04 TOLERANCES
A. Top Surface of General Filling:  Plus or minus 1 inch (25 mm) from required elevations.
B. Top Surface of Filling Under Paved Areas:  Plus or minus 1 inch (25 mm) from required

elevations.
3.05 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for general requirements for field
inspection and testing.

B. Evaluate results in relation to compaction curve determined by testing uncompacted
material in accordance with ASTM D698 ("standard Proctor"), ASTM D1557 ("modified
Proctor"), or AASHTO T 180.

C. If tests indicate work does not meet specified requirements, remove work, replace and
retest.

D. Proof roll compacted fill at surfaces that will be under slabs-on-grade.
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3.06 CLEANING
A. See Section 01 74 19 - Construction Waste Management and Disposal, for additional

requirements.
B. Remove unused stockpiled materials, leave area in a clean and neat condition.

 Grade stockpile area to prevent standing surface water.
C. Leave borrow areas in a clean and neat condition.  Grade to prevent standing surface

water.
END OF SECTION  31 23 23
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