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SECTION 31 05 13

SOILS FOR EARTHWORK

PART 1 GENERAL
1.1 SUMMARY

A.  This Section includes range of soil and subsoil materials intended to be referenced by
other sections, generally for fill and grading purposes. Materials are indicated by
"Type" to assist in referencing from other sections and on Drawing notes.

B.  Section includes:

1. Subsoil materials.
2. Topsoil materials.

1.2 RELATED SECTIONS

Section 31 05 16 - Aggregates for Earthwork.
Section 31 10 00 — Site Clearing.

Section 31 22 13 - Rough Grading.

Section 31 23 16 — Excavation.

Section 31 23 17 - Trenching.

Section 31 23 18 — Rock Removal.

Section 31 23 23 - Fill.

Section 31 37 00 - Riprap.

TOHmMmMmoOO®m P

1.3 REFERENCES
A.  American Association of State Highway and Transportation Officials:

1. AASHTO T99 - Standard Specification for Moisture-Density Relations of Soils Using
a 2.5-kg (5.5-Ib) Rammer and a 305-mm (12-in.) Drop.

B. ASTM International:

1. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of
Soil Using Standard Effort (12,400 ft-Ibf/ft3 (600 kN-m/m3)).

2. ASTM D2487 - Standard Classification of Soils for Owner’s Representativeing
Purposes (Unified Soil Classification System).

3. ASTM D6938 - Standard Test Method for In-Place Density and Water Content of
Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth).
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1.4 SUBMITTALS
A.  Section 01 33 00 - Submittal Procedures: Requirements for submittals.
B.  Materials Source: Submit name of imported materials source.
C.  Manufacturer's Certificate: Certify Products meet or exceed specified requirements.
1.5 QUALITY ASSURANCE
A.  Furnish materials of each type from same source throughout the Work.
B.  Soil Testing:
1. Soil sampling and testing to be completed by an independent laboratory approved
by the Owner’s Representative.
2. Frequency of testing shall be determined by the Owner’s Representative.
3. All soil testing shall be paid for by the Contractor.
C.  Compaction Tests:
1. Maximum density at optimum moisture content determined by ASTM D698
(AASHTO T99).
2. In-place density in accordance with Nuclear Testing Method, ASTM D6938.
D. Soil Classification: All imported materials shall be classified in accordance with ASTM
D2487.
PART 2 PRODUCTS

2.1 SUBSOIL MATERIALS

A.  Subsoil Type S1, Select Native Material:

1. Select earth obtained from on-site excavations approved for use by Owner’s
Representative.

2. Graded.

3. Free of peat, humus, vegetative matter, organic matter and rocks larger than 6
inches in diameter.

4. Processed as required to be placed in thickness as prescribed and at the optimum
moisture content to obtain level of compaction required by these specifications.
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B.  Subsoil Type S2, Imported Fill Material:

1.
2.

Imported earth approved for use by Owner’s Representative.
Meeting the requirements of Subsoil Type S1.

2.2 TOPSOIL MATERIALS

A.  Topsoil Type TS1, Select Native Topsoil Material:

1.

2.

Top 6 - 12 inches of existing soil containing organic matter.

Owner’s Representative decision shall be final as to determination of what material
is topsoil quality.

Graded.

Free of roots, rocks larger than 1/2-inch subsoil, debris, large weeds and foreign
matter.

a. Screening: Single screened.

B.  Topsoil Type TS2, Imported Topsoil Material:

1.

2.

4.

5.

2.3 SPOILS

Imported borrow.
Friable loam.

Reasonably free of roots, rocks larger than 1/2-inch, subsoil, debris, large weeds,
and foreign matter.

a. Screening: Single screened.
Acidity range (pH) of 5.5 to 7.5.

Containing minimum of 4 percent and maximum of 25 percent inorganic matter.

A.  All excess material not suitable or not required for backfill and grading shall be hauled
off site and disposed of at a location provided by the Contractor and approved by the
Owner’s Representative.

B.  Make arrangements for disposal of the material at no additional cost to the Owner.

C. Landfill permit to be obtained by the Contractor and provided to Owner’s
Representative prior to commencement of disposal.
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2.4 SOURCE QUALITY CONTROL

A.

PART 3

Testing and Analysis of Subsoil Material: Perform in accordance with ASTM D698
(AASHTO T99).

When tests indicate materials do not meet specified requirements, change material or
vary compaction methods and retest. Additional testing shall be completed and paid
for by the Contractor with no reimbursement by the Owner.

Furnish materials of each type from same source throughout the Work.

EXECUTION

3.1 EXCAVATION

A.

Excavate material of every nature and description to the lines and grades as indicated
on the Drawings and/or as required for construction of facilities.

Site within clearing limits shall be stripped of topsoil as required to obtain additional
topsoil necessary to complete Work indicated in the Drawings or as specified.

When practical, do not excavate wet top soil.

Stockpile excavated material meeting requirements for subsoil materials and topsoil
materials.

Remove excess excavated subsoil and topsoil not intended for reuse from Site.

Remove excavated materials not meeting requirements for subsoil materials and
topsoil materials from Site.

3.2 STOCKPILING

A.  Stockpile soils at locations shown in the Drawings or at locations as approved by

Owner’s Representative for redistribution as specified.

1. Site may not have sufficient area to stockpile excavated material that will be
required for fill later in the project. If additional stockpile area is required to
complete the Project on schedule, arrange off-site stockpile areas.

2. No additional payments will be made for stockpiling excavated materials off-site.

B.  Stockpile in sufficient quantities to meet Project schedule and requirements.
C. Separate differing materials with dividers or stockpile apart to prevent mixing.
17-2024.0204 Soils for Earthwork
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D. Prevent intermixing of soil types or contamination.

E. Direct surface water away from stockpile site to prevent erosion or deterioration of
materials.

1. Grade surface of stockpiles to prevent ponding of water.
2. Cover stockpiles to minimize the infiltration of water.

F.  Stockpile unsuitable and/or hazardous materials on impervious material and cover to
prevent erosion and leaching, until disposed of.

3.3 STOCKPILE CLEANUP

A.  Remove stockpile, leave area in clean and neat condition. Grade site surface to prevent
free standing surface water.

B. When borrow area is indicated, leave area in clean and neat condition. Grade site
surface to prevent free standing surface water.

END OF SECTION
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SECTION 31 05 16

AGGREGATES FOR EARTHWORK

PART 1 GENERAL
1.1 SUMMARY

A.  This Section includes range of coarse and fine aggregate materials intended to be
referenced by other Sections, generally for fill and grading purposes. Materials are
indicated by "Type" to assist in referencing from other Sections and in Drawing notes.

B.  Section Includes:

1. Coarse aggregate materials.
2. Fine aggregate materials.

1.2 RELATED SECTIONS

Section 31 05 13 - Soils for Earthwork.

Section 31 22 13 - Rough Grading.

Section 31 23 17 - Trenching.

Section 31 23 19 - Dewatering.

Section 31 23 23 - Fill.

Section 31 37 00 - Riprap.

Section 32 11 23 - Aggregate Base Courses.

Section 33 11 16 - Site Water Utility Distribution Piping.
Section 33 41 00 - Storm Utility Drainage Piping.

TITOomMmoO®rP

1.3 REFERENCES
A.  American Association of State Highway and Transportation Officials:

1. AASHTO M147 - Standard Specification for Materials for Aggregate and Soil-
Aggregate Subbase, Base and Surface Courses.

2. AASHTO T27 - Sieve Analysis of Fine and Coarse Aggregates.

3. AASHTO T99 - Standard Specification for Moisture-Density Relations of Soils Using
a 2.5-kg (5.5-Ib) Rammer and a 305-mm (12-in.) Drop.

B. ASTM International:

1. ASTM C136 - Standard Test Method for Sieve Analysis of Fine and Coarse
Aggregates.
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2. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of
Soil Using Standard Effort (12,400 ft-Ibf/ft3 (600 kN-m/m3)).

3. ASTM D2487 - Standard Classification of Soils for Engineering Purposes (Unified Soil
Classification System).

4. ASTM D4318 - Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity
Index of Soils.

5. ASTM D6938 - Standard Test Method for In-Place Density and Water Content of
Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth).

1.4 SUBMITTALS

Section 01 33 00 - Submittal Procedures: Requirements for submittals.

Materials Source: Submit name of imported materials suppliers.

Manufacturer's Certificate: Certify Products meet or exceed specified requirements.
Results of aggregate sieve analysis and standard proctor tests for all granular material.

oo ®>

1.5 QUALITY ASSURANCE
A.  Furnish each aggregate material from single source throughout the Work.
B. Aggregate Testing:

1. Aggregate sampling and testing to be completed by an independent laboratory
approved by the Owner’s Representative.

2. The frequency of testing shall be determined by the Owner’s Representative.
3. All aggregate testing shall be paid for by the Contractor.
C. Compaction Tests:

1. Maximum density at optimum moisture content determined by ASTM D698
(AASHTO T99).

2. In-place density in accordance with Nuclear Testing Method, ASTM D6938.

D. Aggregate Classification: All imported materials shall be classified in accordance with
ASTM D2487.
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PART 2 PRODUCTS

2.1 COARSE AGGREGATE MATERIALS

A.  Coarse Aggregate Type Al, Dense-Graded Aggregate: Crushed rock with 3/4 inch-0, 1
inch-0, 1-1/2 inch-0, 2 inch-0 and 2-1/2 inch-0 gradation as shown in the Drawings and
meeting the requirements provided below.

1. Grading - Dense-graded base aggregate shall be crushed rock, including sand.
Uniformly grade the aggregates from coarse to fine.

2. Sieve analysis shall be determined according to AASHTO T27.

3. The aggregates shall conform to one of the grading requirements Table 310516-A
below.

Table 310516-A
Grading Requirements for Dense-Graded Aggregate
Separated Sizes
Percent Passing (by weight)

Sieve Size | 2-1/2"-0
3” 100
2-1/2” 95 -100
2// _

1-1/2"-0 3/4"-0

1-1/2"

100

1-1/4”

1’/

90 - 100

100

3/4"

90 - 100

1/2"

55-75

3/8”

55-75

1/4"

40 - 55

40 - 60

No. 4*

No. 10

1

1

1 Of the fraction passing the 1/4 inch sieve, 40% to 60% shall pass the No. 10 sieve.
* Report percent passing sieve when no grading requirements are listed.

4. Fracture of Rounded Rock:

a. Determined according to AASHTO TP61.

b. Provide at least one fractured face based on the following percentage of

particles retained on the 1/4-inch sieve for the designated size:
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Minimum Percent of Fractured Particles

by Weight of Material
Designated Size Retained on 1/4-Inch Sieve
11/2"—-0and larger 50
Smaller than 1 1/2" -0 70
5. Durability:

a. Crushed rock aggregate shall meet the following durability requirements:

Test Test Method Requirements
Abrasion AASHTO T 96 35.0% maximum
Degradation ODOT TM 208 30.0% maximum
(Coarse Aggregate)

Passing No. 20 Sieve, ODOTTM 208 3.0” maximum

Sediment Height

6. Sand Equivalent -- Crushed rock aggregate will be tested according to AASHTO T
176 and shall have a sand equivalent of not less than 50.

B. Coarse Aggregate Type A2, Granular Drain Backfill Material: Crushed or uncrushed rock
or gravel as shown in the Drawings.

1. Material shall be clean and free-draining.
2. Sieve analysis shall be according to AASHTO T27.
3. Grading: Meeting the gradation requirements provided in Table 310516-B below.

Table 310516-B
Grading Requirements for Granular Drain Backfill Material
Separated Sizes
Percent Passing (by weight)

Separated Separated
Sieve Size Sizes Sizes
11/2"-3/4" | 3/4"-1/2"
2" 100
1-1/2" 90 - 100
1” 20-55 100
3/4" 0-15 85-100
1/2" - 0-15
3/8” 0-5 -
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C. Coarse Aggregate Type A3, Select Native Granular Material:

1. Select aggregate and rock obtained from on-site excavations and controlled
blasting approved for use by Owner’s Representative.

2. Graded.
3. Free of peat, humus, vegetative matter, and organic matter.
4. Sorted as required to be placed in thickness as prescribed and at the optimum
moisture content to obtain level of compaction required by these specifications.
2.2 SAND

A.  Sand: Sand material shall consist of granular material, naturally produced or produced
from crushed gravel, or dredge sand that is reasonably free of organic material, mica,
clay, fly ash and other deleterious material, meeting the gradations of Table 310516-C

below.
Table 310516-C
Grading Requirements for Sand
Separated Sizes
Percent Passing (by weight)
Sieve Size Coarse Sand Medium Sand Fine Sand
1” 100 100 100
3/8” 95-100 95 -100 -
#4 80 -100 70-95 90 - 100
#30 10-30 10-45 -
#100 - 2-10 2-10
#200 0-8 0-7 0-4
Sand 50 min. 50 min. 50 in.
Equivalent

2.3 SOURCE QUALITY CONTROL

A.  Coarse Aggregate Material - Testing and Analysis: Perform in accordance with ASTM
C136 and ASTM D698 (AASHTO T99).

B. Sand - Testing and Analysis: Perform in accordance with ASTM C136 and ASTM D698
(AASHTO T99).
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C.  When tests indicate materials do not meet specified requirements, change material
and retest. Additional testing shall be completed and paid for by the Contractor with
no reimbursement by the Owner.

PART 3 EXECUTION

3.1 STOCKPILING

A.  Stockpile materials imported to site at shown in the Drawings or at locations as
approved by Owner’s Representative for redistribution as specified.

B.  Separate different aggregate materials with dividers or stockpile individually to prevent
mixing.

C.  Prevent intermixing of aggregate types or contamination.

D. Direct surface water away from stockpile site to prevent erosion or deterioration of
materials.

1. Grade surface of stockpiles to prevent ponding of water.
2. Cover stockpiles to minimize the infiltration of water.

3.2 STOCKPILE CLEANUP

A.  Remove stockpile, leave area in clean and neat condition. Grade site surface to prevent
free standing surface water.

B. When borrow area is indicated, leave area in clean and neat condition. Grade site
surface to prevent free standing surface water.

END OF SECTION
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SECTION 31 10 00

SITE CLEARING

PART 1 GENERAL
1.1 SUMMARY

A.  This Section includes clearing site of incidental paving and curbs, debris, grass, trees,
and other plant life in preparation for site or building excavation work.

1.2 RELATED SECTIONS:

A.  Section 02 41 00 - Demolition.
B.  Section 31 22 13 - Rough Grading.
C. Section 3123 18 - Rock Removal.

1.3 DEFINITIONS

A.  Clearing: Removal of interfering or objectionable material lying on or protruding above
ground surface.

B.  Grubbing: Removal of vegetation and other organic matter including stumps, buried
logs, and roots greater than 2-inch caliper to a depth of 12 inches below subgrade.

C. Interfering or Objectionable Material: Trash, rubbish, and junk; vegetation and other
organic matter, whether alive, dead, or decaying; topsoil.

D.  Limits of Disturbance: Work area boundary as shown on the Plans.
E. Root Wad: Tree stump and root mass including all roots greater than 1-inch diameter.
F.  Stripping: Removal of topsoil remaining after applicable scalping is completed.
1.4 SUBMITTALS
A.  Section 01 33 00 - Submittal Procedures: Requirements for submittals.

B.  Clearing, Grubbing and Stripping Plan: Drawings clearly showing proposed limits to
clearing, grubbing and stripping activities at Site.

C.  Certification or disposal permit for landfill and/or waste disposal site.

D. A copy of written permission of private property owners, with copy of fill permit for
said private property, as may be required for disposal of materials.
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1.5 QUALITY ASSURANCE

A.

PART 2

Existing Conditions: Determine the extent of Work required and limitations before
proceeding with Work.

Obtain Owner’s Representative’s approval of staked clearing, grubbing, and stripping
limits prior to commencing clearing, grubbing, and stripping.

Conform to applicable local, state and federal codes for environmental requirements
and disposal of debris,

1. Burning on project site will not be permitted.
2. Use of herbicides will not be permitted.

Permits: The Contractor is responsible for obtaining all necessary permits required for
completion of the Work described in this Section.

Protection of Persons and Property: Meet all federal, state and local safety
requirements for the protection of laborers, other persons, and property in the vicinity
of the work and requirements of the General Provisions.

PRODUCTS

2.1 MATERIALS

A.  Existing Materials: All materials, equipment, miscellaneous items and debris involved,
occurring or resulting from demolition, clearing and grubbing work shall become the
property of the Contractor at the place of origin, except as otherwise indicated in the
Drawings or specifications.

B.  Wound Paint: Emulsified asphalt formulated for use on damaged plant tissues.

PART 3 EXECUTION
3.1 GENERAL

A.  Clear, grub, and strip areas needed for waste disposal, borrow, or Site improvements
within limits shown in approved Clearing, Grubbing and Stripping Plan.

B.  Remain within the property lines at all times.

C. Do notinjure or deface vegetation or structures that are not designated for removal.
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3.2 EXAMINATION

A.  Verify existing plant life designated to remain is tagged or identified.
B. Identify waste and salvage areas for placing removed materials.

3.3 PREPARATION
A.  Carefully coordinate the work of this Section with all other work and construction.

B.  Call Local Utility Line Information service at 1-800-332-2344, not less than three
working days before performing Work.

C. Request underground utilities to be located and marked within and surrounding
construction areas.

1. Disconnect or arrange for disconnection of utilities (if any) affected by required
work.

2. Keep all active utilities intact and in continuous operations.
D. Prepare Site only after:
1. Erosion and sediment controls are in place.

a. Limit areas exposed uncontrolled to erosion during installation of temporary
erosion and sediment controls and in compliance with COP Erosion and
Sediment Control Manual and ESC Permits.

2. Tree and vegetation protection is installed.

a. Protect existing site improvements, trees and shrubs to remain to preclude
damage during construction.

3. Temporary fencing is installed along the project limits as shown in the Drawings.

4. Notification of utility agencies; disconnect or arrange for disconnection of utilities
(if any) affected by required work. Keep all active utilities intact and in continuous
operation.

3.4 PROTECTION

A.  Utilities: Locate, identify, and protect utilities located by utilities and indicated in the
Drawings to remain from damage.

B.  Survey control: Protect bench marks, survey control points, and existing structures
from damage or displacement.
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C.  Preservation and Trimming of Trees, Shrubs and Other Vegetation:

1.

Avoid injury to trees, shrubs, vines, plants, grasses and other vegetation growing
outside of the areas to be cleared and grubbed and those trees and shrubs
designated to be preserved.

Protect existing trees and shrubs against cutting, breaking or skinning of roots,
skinning and bruising of bark, smothering of roots by stockpiling construction
materials, excavated materials, excess foot or vehicular traffic and parking of
vehicles within drip line.

Provide temporary guards, as necessary, to protect trees and vegetation to be left
standing.

Temporarily cover exposed roots with wet burlap to prevent roots from drying out;
cover with earth as soon as possible.

Provide protection for roots and limbs over 1 1/2-inch diameter cut during
construction operations. Coat cut faces with emulsified asphalt.

Repairable damage to trees and shrubs designated to remain shall be made by a
professional tree surgeon approved by the Owner’s Representative. Cost shall be
borne by the Contractor.

D. Landscaped Areas:

1.

17-2024.0204

When any portion of the Work crosses private property or landscaped areas,
excavate topsoil separately and pile it on the opposite side of the trench from the
subsoil.

Conduct Work in a manner that will restore original conditions as nearly as
practicable.

Remove and replace any trees, shrubs, plants, sod or other vegetative material as
needed to complete Work.

All shrubs or plants shall be balled by experienced workers, carefully handled and
watered, and replaced in their original positions without damage. Sod shall be
handled in a similar manner.

Wherever sod cannot be saved and restored, the ground must be reseeded and
cared for until a stand of grass is reestablished.

Plants or shrubs killed or destroyed shall be replaced and paid for by the Contractor.
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7. It is the intent of this paragraph that the Contractor shall leave the surface and
plantings in substantially the same conditions as before the Work is undertaken.

E.  Miscellaneous Site Features: Protect all existing miscellaneous site features from
damage by excavating equipment and vehicular traffic, including but not limited to
existing structures, fences, mailboxes, sidewalks, paving, and curbs.

F.  Repair and Replacement:

1. Damaged items, including but not restricted to those noted above, shall be repaired
or replaced with new materials as required to restore damaged items or surfaces
to a condition equal to and matching that existing prior to damage or start of work
of this contract.

2. Any damage to existing facilities or utilities to remain as caused by the Contractor’s
operations shall be repaired at the Contractor’s expense.

3.5 LIMITS

A.  As follows, but not to extend beyond Limits of Disturbance as shown on the Drawings:
1. Reservoir and Booster Station site: Extents shown in Drawings, extending 2 feet

beyond permanent site perimeter fencing.

2. Trench Excavation: 6 feet from trench centerline, regardless of actual trench width.

3. Other Areas: As shown.

B.  Remove rubbish, trash, and junk from entire area within the Limits of Disturbance as

material is generated. Stockpiling shall be permitted in area(s) shown in Drawings and
as provided by the Owner.

3.6 CLEARING AND GRUBBING

A.  Clear and grub areas within limits shown in approved Clearing, Grubbing and Stripping
Plan.

B.  Except in areas to be excavated, all holes resulting from the clearing and grubbing
operations shall be backfilled and compacted in accordance with the applicable
sections of these Specifications.

C. Clearing:

1. Remove trees, saplings, snags, stumps, shrubs, brush, vines, grasses, weeds and
other vegetative growth within the clearing limits shown in the Drawings, except
17-2024.0204 Site Clearing
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D.

3.

those trees and shrubs noted to remain in the Drawings or as directed by the
Owner’s Representative.

Clearing shall be performed in such a manner as to remove all evidence of the
presence of vegetative growth from the surface of the project site and shall be
inclusive of sticks and branches of thickness or diameter greater than 3/8-inch and
of grasses, weeds, exceeding 12 inches in height except as otherwise indicated.

Clear undergrowth and deadwood, without disturbing subsoil.

Grubbing: Clear areas required for access to site and execution of Work and remove all
stumps, root wads, and roots over 1-inch diameter to the following depths:

1.
2.
3.

Future Structures and Building Areas 24 Inches
Roads and Parking Areas 18 Inches
All other Areas 12 Inches

3.7 TREE REMOVAL

A.

D.

Exercise care in cutting, felling, trimming, and handling of those trees shown for
removal to prevent damage to neighboring trees and structures to remain.

Tree Salvage: As shown on the Plans.

No trees may be removed unless approved and permitted by the Owner’s
Representative.

Do not top trees unless otherwise specified or approved by Owner in writing.

3.8 REMOVAL AND DISPOSAL

A.

B.
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Native vegetation may be mulched and used on Site.

Asphalt and Gravel Surfaces:

1.

Asphalt, concrete, and gravel surfaces designated for removal shall be done to full
depth.

Asphalt, concrete, and gravel removed at Site may be reused at Site where shown
in the Drawings or following approval of the Owner’s Representative.

Haul removed asphalt, concrete, and gravel which is unsuitable for reuse or that
exceeds quantity required.

Remove debris, rock, abandoned piping and extracted plant life from Site.
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Remove from the Site all debris, materials, equipment and items found thereon and
materials and debris resulting from the Work, except as otherwise indicated.

1. All existing improvements designated on the Drawings or specified to be removed
including but not limited to structures, pipelines, walls, footings, foundations, slabs,
pavements, curbs, fencing and similar structures occurring above, at, or below
existing ground surface shall be included in the Work.

2. Unless otherwise specified, any resulting voids shall be thoroughly cracked out for
drainage and backfilled with suitable excavated or imported material compacted
to the density of the adjacent soil.

Continuously clean-up and remove waste materials from site. Do not allow materials
to accumulate on site.

Do not burn or bury materials on site. Leave site in clean condition.

Removal: All material resulting from demolition, clearing and grubbing, and trimming
operations shall be removed from the Site and disposed of in a lawful manner.
Materials placed on property of private property owners shall be by written permission
only.

Cleanup: During and upon completion of work, promptly remove all unused tools and
equipment, surplus materials and debris.

Adjacent areas shall be returned to their existing condition prior to the start of Work.

3.9 CLEANUP

A.

During the time Work is in progress, make every effort to maintain the Site in a neat
and orderly condition.

All refuse, broken pipe, excess fill material, cribbing and debris shall be removed as
soon as practicable.

Should the Work not be maintained in a satisfactory condition, the Owner may cause
the work to stop until the cleanup of the Work has been done to the satisfaction of the
Owner’s Representative.

The Work will not be considered complete or the final payment certificate issued until
all rubbish, unused material, or equipment shall have been removed and the premises
left in a condition satisfactory to the Owner and the Owner’s Representative.

END OF SECTION
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SECTION 31 22 13

ROUGH GRADING

PART 1 GENERAL
1.1 SUMMARY

A.  This Section includes rough grading and filling associated with contouring of Site in
preparation for building excavation and subsequent site work.

B.  Section Includes:

1. Excavating topsoil.
2. Excavating subsoil.
3. Cutting, grading, filling, and rough contouring of Site.

1.2 RELATED SECTIONS:

Section 01 45 00 - Quality Control.

Section 31 05 13 - Soils for Earthwork.
Section 31 05 16 - Aggregates for Earthwork.
Section 31 10 00 - Site Clearing.

Section 31 23 16 - Excavation.

Section 31 23 17 - Trenching.

Section 31 23 18 - Rock Removal.

Section 31 23 23 - Fill.

TIomMmonO®m >

1.3 REFERENCES
A.  American Association of State Highway and Transportation Officials:

1. AASHTO T99 - Standard Specification for Moisture-Density Relations of Soils Using
a 2.5-kg (5.5-Ib) Rammer and a 305-mm (12-in.) Drop.

B. ASTM International:

1. ASTM C136 - Standard Test Method for Sieve Analysis of Fine and Coarse
Aggregates.

2. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of
Soil Using Standard Effort (12,400 ft-Ibf/ft3 (600 kN-m/m3)).

3. ASTM D2419 - Standard Test Method for Sand Equivalent Value of Soils and Fine
Aggregate.
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4. ASTM D2434 - Standard Test Method for Permeability of Granular Soils (Constant
Head).

5. ASTM D2922 - Standard Test Method for Density of Soil and Soil-Aggregate in Place
by Nuclear Methods (Shallow Depth).

6. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in Place
by Nuclear Methods (Shallow Depth).

1.4 SUBMITTALS

A.  Section 01 33 00 - Submittal Procedures: Requirements for submittals.
B.  Soils for Earthwork: As specified in Section 31 05 13, Soils for Earthwork.
C.  Aggregates for Earthwork: As specified in Section 31 05 16, Aggregates for Earthwork.

1.5 CLOSEOUT SUBMITTALS

A.  Project Record Documents: Accurately record actual locations of utilities remaining by
horizontal dimensions, elevations or inverts, and slope gradients.

1.6 QUALITY ASSURANCE

A.  Perform Work in accordance with ASTM C136, ASTM D2419, and ASTM D2434.

PART 2 PRODUCTS

2.1 MATERIALS
A, Subsoil Fill: Type S1 and S2 as specified in Section 31 05 13, Soils for Earthwork.
B.  Topsoil: As specified in Section 31 05 13, Soils for Earthwork.

1. Type TS1, Select Native Topsoil Material, as may be available.
2. TS2, Imported Topsoil Material, as may be required.

C.  Structural Fill: Type Al, Dense-Graded Aggregate as specified in Section 31 05 16,
Aggregates for Earthwork. Size of aggregate as shown in the Drawings.

D. Granular Fill:

1. Type A2, Granular Drain Backfill Material, as specified in Section 3105 16,
Aggregates for Earthwork. Size of aggregate as shown in the Drawings.

2. Type A3, Select Native Granular Material, as specified in Section 31 05 16,
Aggregates for Earthwork. Material to be placed in fill area at north end of Old
Airport Road right-of-way.
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PART 3

EXECUTION

3.1 EXAMINATION

A.

Verify survey bench mark and intended elevations for the Work are as indicated on
Drawings.

3.2 PREPARATION

A.

Call Local Utility Line Information service at 1-800-332-2344 not less than three
working days before performing Work.

1. Request underground utilities to be located and marked within and surrounding
construction areas.

2. Notify Owner’s Representative of any potential conflicts resulting from utility
locations and the Drawings.

3. Notify utility company to remove and relocate utilities, as may be necessary.
Identify required lines, levels, contours, and datum.

See Section 31 10 00, Site Clearing, for additional requirements in protection of existing
utilities, survey control, plant life and landscaped areas in coordination with the Work
of this Section.

3.3 TOPSOIL EXCAVATION

A.

Excavate and stockpile topsoil as specified in Section 31 15 13, Soils for Earthwork.

3.4 SUBSOIL EXCAVATION

A.  Excavate subsoil from areas to be further excavated, re-landscaped, or re-graded as
shown in the Drawings.

B.  When practical, do not excavate wet subsoil. When wet subsoil must be excavated and
is to be reused on site for the Work, process wet material to obtain optimum moisture
content.

C.  Stockpile excavated material in area designated onsite in accordance with Section
31 05 13, Soils for Earthwork.

D.  When excavating through roots, perform Work by hand and cut roots with sharp axe.

E. Benching Slopes: Horizontally bench existing slopes greater than 1:1 to key placed fill
material to slope to provide firm bearing.
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F.  Stability: Replace damaged or displaced subsoil as specified for fill.
3.5 FILLING
A.  General:

1. Grading and filling operations shall not take place when weather conditions and
moisture content of fill materials prevent the attainment of specified density.

2. Vertical curves or roundings at abrupt changes in slope shall be established as
approved by Owner’s Representative.

3. Bring all graded areas to a relatively smooth, even grade and slope by blading or
dragging. Remove high spots and fill depressions.

B.  Fill areas to contours and elevations shown in the Drawings with unfrozen materials.
C. Topsoil Fill:
1. Scarify prepared subgrade to depth of 4 inches immediately prior to placing topsoil.

2. Place topsoil in areas to be seeded to depths indicated in the Drawings, minimum
depth of 6 inches.

3. Place topsoil material loose; do not compact, do not place in wet or muddy
conditions.

D. Place material in continuous layers as follows:

1. Subsoil Fill: Maximum 8 inches compacted depth.
2. Structural Fill: Maximum 12 inches compacted depth.
3. Granular Fill: Maximum 12 inches compacted depth.

E.  Maintain optimum moisture content of fill materials to attain required compaction
density.

F.  Slope grade away from building minimum 2 percent slope for minimum distance of 10
feet, unless noted otherwise.

G. Make grade changes gradual. Blend slope into level areas.

H.  Repair or replace items indicated in the Drawings to remain which are damaged by
excavation or filling. All costs shall be borne by the Contractor.

3.6 TOLERANCES

A.  Top Surface of Subgrade: Plus or minus 1/10 of a foot from required elevation.
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3.7 FIELD QUALITY CONTROL
A.  Perform laboratory material tests in accordance with ASTM D698 (AASHTO T99).
B.  Perform in place compaction tests in accordance with the following:

1. Density Tests: ASTM D2922.
2. Moisture Tests: ASTM D3017.

C. Frequency and location of testing is dependent upon type of material placed. See
Section 01 45 00, Quality Control, for testing requirements.

D. When tests indicate Work does not meet specified requirements, remove Work,
replace and retest at the sole expense of the Contractor.

END OF SECTION
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SECTION 31 23 16

EXCAVATION

PART 1 GENERAL
1.1 SUMMARY

A.  This Section includes excavation required for building foundations, site structures, or
under slabs-on-grade or paving. Excavating for utilities outside building is included in
Section 31 23 17, Trenching.

B.  Section Includes:

Excavating for building foundations.

Excavating for paving, roads, and parking areas.
Excavating for slabs-on-grade.

Excavating for site structures.

Excavating for landscaping.

uihk N e

1.2 RELATED SECTIONS

Section 01 45 00 - Quality Control.

Section 02 41 00 - Demolition.

Section 31 05 13 - Soils for Earthwork.

Section 31 05 16 - Aggregates for Earthwork.

Section 31 10 00 - Site Clearing.

Section 31 22 13 - Rough Grading.

Section 31 23 17 - Trenching.

Section 31 23 18 - Rock Removal.

Section 31 23 18.20 - Controlled Blasting for Rock Removal.
Section 31 23 19 - Dewatering.

Section 31 23 23 - Fill.

Section 33 11 10 - Water Utility Distribution & Transmission Piping.

CTAST T IOMMOO®m>

1.3 DEFINITIONS

A.  Common Excavation: All excavation required for Work, regardless of the type,
character, composition or condition of the material encountered. Common Excavation
shall further include all debris, junk, broken concrete, and all other material. All
excavation shall be classified as Common Excavation, unless provided as Rock for under
Section 31 23 18, Rock Removal.
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B. Common Material: All soils, aggregate, debris, junk, broken concrete, and
miscellaneous material encountered in Common Excavation, excluding rock as defined
below.

C. Concrete Excavation: The removal of pieces of concrete larger than 1 cubic yard in
volume that requires drilling, splitting and breaking methods, or a necessitating a
trench width increase of 18 inches or more than the width of the preceding 10 feet of
trench. Concrete excavation includes materials composed of Portland cement that are
not identified other than manholes, structures, sewer pipe, or other appurtenances.

D. Exploratory Excavation: The removal and replacement of material from locations
shown on the Drawings, or as directed for the purpose of investigating underground
conditions and identifying potential utility conflict between existing and proposed
utilities.

E.  Overbreak: Material beyond and outside of the slope limits established by the Owner’s
Representative, which becomes displaced or loosened during excavation and is
excavated.

F.  Pothole Excavation: Pothole excavation is the removal and replacement of all materials
via coring, vacuum extraction, or similar method, not classified as exploratory
excavation, for the purposes of locating an underground utility and to investigate
underground conditions.

G. Rock Removal: As defined in Section 31 23 18, Rock Removal.

H.  Spoils: Excavated materials from Site unsuitable for use as fill or not required for backfill
and grading.

l. Unsuitable Materials: See Spoils.
1.4 REFERENCES

A.  Local utility standards when working within 24 inches of utility lines.
1.5 SUBMITTALS

A.  Section 01 33 00 - Submittal Procedures: Requirements for submittals.

B.  Excavation support plan and utility protection plan as specified in Section 31 50 10,
Excavation Support Systems.

1.6 QUALITY ASSURANCE
A.  Allowable Tolerances: Final grades shall be plus or minus 0.1-foot.

B.  Provide adequate survey control to avoid unauthorized overexcavation.
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C.  Weather Limitations:
1. Material excavated when frozen or when air temperature is less than 32 degrees
Fahrenheit shall not be used as fill or backfill until material completely thaws.
2. Material excavated during inclement weather shall not be used as fill or backfill
until after material drains and dries sufficiently for proper compaction.
1.7 NOT USED
PART 2 PRODUCTS - Not Used
PART 3 EXECUTION

3.1 PREPARATION

A.

Prior to commencing work in this Section, become familiar with site conditions. In the
event discrepancies are found, notify the Owner’s Representative as to the nature and
extent of the differing conditions.

Call Local Utility Line Information service at 1-800-332-2344 not less than three
working days before performing Work.

1. Request underground utilities to be located and marked within and surrounding
construction areas.

2. Coordinate with and notify utility companies should it be necessary to remove or
relocate facilities.

Identify required lines, levels, contours, and datum.

See Section 31 10 00, Site Clearing for additional requirements in protection of existing
utilities, survey control, plant life and landscaped areas in coordination with Work in
this Section.

3.2 PROTECTION

A.  Natural Gas Facilities:
1. Note where excavation activities are in the vicinity of existing natural gas lines
activities may be restricted.
a. The Contractor shall notify the existing natural gas utility, Cascade Natural Gas
(CNG), regarding planned excavation activities within 100 feet of their facilities.
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b. The Contractor shall coordinate with CNG as may be required for staff presence
during excavation activities near lines.

2. Controlled blasting within the vicinity of natural gas lines shall adhere to the
requirements of Section 31 23 18.20, Controlled Blasting for Rock Removal.

3.3 SITE CONDITIONS

A.

Quantity Survey: The Contractor shall be responsible for calculations for quantities and
volume of cut and fill from existing site grades to finish grades established under this
contract as indicated in the Drawings or specified and shall include the cost for all
earthwork in the total basic bid.

Dust Control: Must meet all federal, state and local requirements. Protect persons and
property from damage and discomfort caused by dust. Water surfaces as necessary
and when directed by Owner’s Representative to quell dust.

Soil Control: Soil shall not be permitted to accumulate on surrounding streets or
sidewalks nor to be washed into sewers.

3.4 EXISTING UNDERGROUND UTILITIES

A.  Protect active utilities encountered, located or otherwise, and notify persons or
agencies owning same.

B. Remove inactive or abandoned utilities from within the project grading limits in
accordance with Section 33 11 50, Existing Pipe Abandonment.

C. For sewer and other miscellaneous drainage facilities, fill and plug pipes as follows:
1. General:

a. Remove all structures to a minimum of 3 feet below subgrade, unless otherwise
noted.

b. Cover top surface of all abandoned structures with two sheets of nonwoven
geotextile, extended at least 1 foot beyond the outside walls of the abandoned
manhole, sump, or basin.

c. Plugallabandoned pipes with permanent plugs as specified in Section 33 11 50,
Existing Pipe Abandonment.

2. Sumps:

a. Remove existing sediment, soil, and water. Properly dispose of these materials
in accordance with the requirements of these specifications.
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b. Remove top cone and first solid concrete section to a depth of approximately 8
to 10 feet below ground.

c. Fill sump with CLSM.

d. Backfill remaining voids for facilities within existing or proposed roadways with
approved materials meeting the requirements of Section 32 11 23, Aggregate
Base Courses.

3. Salvaging Manhole Frames, Covers, and Grates:

a. Remove manhole frames, covers, and grates scheduled for salvage and store in
approved location.

b. Frames, grates, and covers meeting Specifications may be salvaged from
structures to be adjusted and may be reused in the Work if of suitable size and
condition.

c. Replace, at no additional cost to the Owner, all items damaged or lost by the
Contractor with similar items that are comparable in all respects with those
they are to replace, and which are adequate for the intended purpose.

d. Clean salvaged components to be reused of foreign material by methods that
will not harm the components.

4. Existing Manhole Frames and Covers: Manhole frames and covers removed by the
Contractor are the property of the Owner. Notify the Owner’s Representative a
minimum of 48 hours before removal to arrange for pickup of the removed frames
and covers, if not reused.

3.5 PRESERVATION OF EXISTING IMPROVEMENTS
A.  Protect adjacent existing structures which may be damaged by excavation work.

1. Conduct operations in such a manner that existing street facilities, utilities, railroad
tracks, structures, and other improvements, which are to remain in place, will not
be damaged. Furnish and install cribbing and shoring or whatever means necessary
to support material around existing facilities, or to support the facilities themselves,
and maintain such supports until no longer needed.

2. Open slopes shall not be cut within 5 feet of any existing spread footings unless
approved by the Owner’s Representative.

3. Do not interfere with 45 degree bearing splay of foundations unless approved by
the Owner’s Representative.
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4.

Excavated material shall not be placed adjacent to existing or proposed structures.

3.6 EXCAVATION

A.  General:

5.

Method of excavation shall be the Contractor’s option, but care shall be exercised
as final grade is approached to leave it in undisturbed condition.

Excavation by means of controlled blasting shall strictly adhere to the requirements
of Section 31 23 18.20, Controlled Blasting for Rock Removal, of these Contract
Documents.

If the final grade for supporting structures is disturbed, it shall be restored to
requirements of these Specifications and satisfaction of the Owner’s
Representative at no additional cost to Owner.

The Contractor is advised that footings should be poured as soon as possible to
minimize unfavorable final grade conditions from developing.

Provide all measures to ensure public safety.

B. Control of Water:

4.

Provide and maintain equipment to remove and dispose of water during the course
of the work of this Section and keep excavations dry and free of frost or ice.

Bearing surfaces that become softened by water or frost must be re-excavated to
solid bearing at Contractor’s expense and backfilled with compacted crushed rock
at Contractor’s expense.

Grade top perimeter of excavation to prevent surface water from draining into
excavation.

See additional requirements in Section 31 23 19, Dewatering.

C.  Frozen Ground: Frost protection shall be provided for all structural excavation work.
Foundation work shall not be placed on frozen ground.

D. Excavate material of every nature and description to the lines and grades as indicated
in the Drawings and/or as required for construction of the facility.

1.

2.
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Allow for forms, shoring, working space, granular base, topsoil and similar items,
wherever applicable.

Trim excavations to neat lines. Remove loose matter and lumped subsoil.
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E. Excavated Materials: Soils excavated at Site will be treated and used as one of two
general categories of material as provided below.

1. Fill:

a. Subsoil Type S1, Select Native Fill, as approved for use by Owner’s
Representative.

2. Spoils:

a. Ensure there is sufficient suitable material available to complete embankments
and other required fillings prior to disposing of any excavated materials.

b. Make arrangements for disposal of spoils and include as part of contract work
in preparing of project bids.

c. Landfill permit or written permission from private property owner to be
obtained by the Contractor and provided to the Owner’s Representative.

F.  Shoring:

1. The Contractor shall be solely responsible for excavation protection and worker
safety and shall provide sheeting and shoring wherever required, all in accordance
with current local, state and federal laws, codes and ordinances.

2. Where shoring, sheet piling, sheeting, bracing, lagging, or other supports are
necessary to prevent cave-ins or damage to existing structures, it shall be the
responsibility of the Contractor to design, furnish, place, maintain and remove such
supports in accordance with applicable ordinances and safety requirements.

3. Thedesign, planning, installation and removal of all sheeting, accomplished in such
a manner as to maintain the undisturbed state of the soil below and adjacent to
the excavation.

G. Slope existing banks with machine to angle of repose or less until shored.

1. Shape, trim, and finish cut slopes to conform to lines, grades, and cross-sections
shown, with proper allowance for topsoil or slope protection, where shown.

2. Protection of excavation side slopes:
a. Use excavation methods that will not shatter or loosen excavation slopes.

b. Where practical, excavate materials without previous loosening and in limited
layers or thickness to avoid breaking the material back of the established slope
line.
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c. Avoid overbreaks. Overbreak is incidental to the Work, except in cases where
the Owner’s Representative determines that such overbreak was unavoidable.

d. Excavation in rock or rocky cuts:

1) Once completed, thoroughly test the slopes with bars or other approved
means to remove all loose, detached, broken, or otherwise unstable
material.

2) Remove jutting points. Scale slopes using mine scaling rods or other
approved methods to remove loose or overhanging materials and provide
a safe, trim, neat, and stable condition.

3) Dispose of the materials removed under this subparagraph in the same
manner as other excavated material.

e. Remove all exposed roots, debris, and all stones more than 3 inches in size
which are loose or could become loosened.

3. Construct slopes free of all exposed roots.

4. Construct slopes free of unstable rock and loose stones exceeding 3 inches in
diameter.

5. Round tops of cut slopes in soil to not less than a 6-foot radius, provided such
rounding does not extend off-site, outside of easements, outside of rights-of-way,
or adversely impacts existing facilities, adjacent property, or completed Work.

6. Trim all surfaces neatly and smoothly.

H.  Compact disturbed load bearing soil in direct contact with foundations to original
bearing capacity; perform compaction in accordance with Section 31 23 17, Trenching
and Section 31 23 23, Fill.

l. Notify Owner’s Representative of unexpected subsurface conditions.
J. Overexcavation for Unsuitable Foundation Conditions:

1. Cross-sectional dimensions and depths of excavations shown in the Drawings shall
be subject to such changes as may be found necessary by the Owner’s
Representative to secure foundations free from soft, weathered, shattered and
loose material or other objectionable materials.

2. Unsuitable materials encountered shall be removed and replaced with Coarse
Aggregate Type Al, 2-1/2 inch — 0 gradation, as specified in Table 310516-A of
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Section 31 05 16, Aggregates for Earthwork. All material placed shall be compacted
to 95 percent of maximum dry density.

3. Unsuitable materials shall be removed and replaced only as directed in writing by
Owner’s Representative.

K. Rock Removal:

1. Remove boulders and rock up to 1/2 cubic yard measured by volume per the
requirements of this Section.

2. Remove larger boulders and rock material as specified in Section 31 23 18, Rock
Removal.

3. Concrete removal, as defined herein, shall be treated as Rock Removal.

L. Stockpile excavated material in area(s) designated on or off site in accordance with
Section 31 05 13, Soils for Earthwork.

3.7 FIELD QUALITY CONTROL

A.  Perform excavation and controlled fill operations in accordance with the requirements
of this Section.

B. Coordinate the visual inspection and approval of all bearing surfaces by Owner’s
Representative before installing subsequent work.

3.8 PROTECTION

A.  Prevent displacement or loose soil from falling into excavation; maintain soil stability
and store excavated materials at a distance from top of excavation.

B.  Protect structures, utilities and other facilities from damage caused by settlement,
lateral movement, undermining, washout, and other hazards created by earth
operations.

END OF SECTION
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SECTION 31 23 17

TRENCHING
PART 1 GENERAL
1.1 SUMMARY
A.  This Section includes the requirements for excavation and backfill of all utilities,
including installation of pipe bedding, pipe zone backfill, and trench backfill, and
related Work as shown on the Drawings and as specified.
B.  Section includes:

1. Excavating trenches for pipe, utility vaults and other utilities.
2. Compacted fill from top of utility bedding to final grades.
3. Trench and utility vault backfilling and compaction.

1.2 RELATED SECTIONS

<

CAS T IOMMOOwm >

Section 01 45 00 - Quality Control.

Section 03 30 00 - Concrete Work.

Section 31 05 13 - Soils for Earthwork.

Section 31 05 16 - Aggregates for Earthwork.
Section 31 10 00 - Site Clearing.

Section 31 22 13 - Rough Grading.

Section 31 23 16 - Excavation.

Section 31 23 18 - Rock Removal.

Section 31 23 23 - Fill.

Section 31 23 24 - Flowable Fill.

Section 31 37 00 - Riprap.

Section 33 11 13 - Water Utility Distribution & Transmission Piping.
Section 33 41 10 - Storm Utility Drainage Piping.

1.3 REFERENCES

A.  American Association of State Highway and Transportation Officials:
1. AASHTO T99 - Standard Specification for Moisture-Density Relations of Soils Using
a 2.5-kg (5.5-Ib) Rammer and a 305-mm (12-in.) Drop.
B.  ASTM International:
1. ASTM C403 - Standard Test Method for Time of Setting of Concrete Mixtures by
Penetration Resistance.
17-2024.0204 Trenching
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2. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of
Soil Using Standard Effort (12,400 ft-Ibf/ft3 (600 kN-m/m3)).

3. ASTM D2922 - Standard Test Method for Density of Soil and Soil-Aggregate in Place
by Nuclear Methods (Shallow Depth).

4. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in Place
by Nuclear Methods (Shallow Depth).

5. D4832, Standard Test Method for Preparation and Testing of Controlled Low
Strength Material (CLSM) Test Cylinders.

1.4 DEFINITIONS

A.  Controlled Low Strength Material (CLSM): Also referred to as Flowable Fill. Lean
cement concrete fill. A self-compacting, cementitious material.

B.  Flexible Pipe: For the purposes of these Specifications, tubing between 1/2-inch and 4-
inch diameter constructed of polyvinyl chloride (PVC) and high-density polyethylene
(HDPE) are considered flexible pipes. HDPE piping 4 inches in diameter and larger is
also considered flexible pipe.

C. Geosynthetics: Geotextiles, geogrids, geomembranes, and drainage composite
materials.

D. Imported Material: Materials obtained from sources offsite, suitable for specified use.
E.  Lift: Loose (uncompacted) layer of material.

F.  Obstructions: ltems which may be encountered during utility and vault trenching which
do not require replacement.

G.  Optimum Moisture Content:

1. Determined in accordance with ASTM Standard specified to determine maximum
dry density for relative compaction.

2. Determine field moisture content on basis of fraction passing 3/4-inch sieve.

H.  Pipe Bedding: Trench backfill zone for full trench width which extends from the bottom
outside surface of the pipe to a minimum of 6 inches below the bottom outside surface
of pipe, conduit, cable or duct bank to the trench foundation so as to uniformly support
the barrel of the pipe.

17-2024.0204 Trenching
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Pipe Zone: Trench backfill zone for full trench width which extends from the bottom
outside surface of the pipe to a minimum of 12 inches above the top outside surface
of pipe, conduit, cable or duct bank.

J. Pipe Bedding, Pipe Zone and Trench Backfill Classifications:

1. Class A: Backfill with suitable native or imported material that is approved to meet
the characteristics required for the specific surface loading or other criteria of the
backfill zone.

2. Class B: Backfill with imported granular material consisting of gravel or crushed
rock meeting the requirements of this Section and Coarse Aggregate Type Al as
specified in Section 31 05 16, Aggregates for Earthwork; typical designated size
shall be 1 inch-0 or 3/4 inch-O0.

3. Class C: Backfill with Fine Sand, as specified in Section 31 05 16, Aggregates for
Earthwork.

4. Class D: Backfill with approved pit run or bar run material, well-graded from coarse
to fine; maximum dimension shall be 3 inches.

5. Class E: Backfill with CLSM. See Section 31 23 24, Flowable Fill.

K. Pothole Excavations: Removal and replacement of all materials via coring, vacuum
extraction, or similar method for the purposes of locating an underground utility and
to investigate underground conditions.

L. Prepared Trench Bottom: The bottom of the trench on which the pipe bedding is to lie
and which provides support for the pipe.

M. Relative Compaction: Ratio, in percent, of as-compacted field dry density to laboratory
maximum dry density as determined in accordance with ASTM Standards.

N. Rigid Pipe: For the purposes of these Specifications, pipe constructed of PVC, ductile
iron, steel, concrete and clay pipes are considered rigid pipes.

O. Sewer, Pipes, and Mains: Conduits of circular or other geometric shapes, used to
convey liquids or gases, or other material.

P.  Trench Backfill: Trench backfill zone for full trench width extending from the top of the
pipe zone to pavement base rock, ground surface or other surface material.

Q. Trench Stabilization: Removal of unsuitable material in the bottom of a trench and
replacement with specified material for support of a pipe, main, conduit, structure, or
appurtenances.
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R.  Utility: Any buried pipe, duct, conduit, or cable.

S.  Well-Graded: A mixture of particle sizes with no specific concentration or lack thereof
of one or more sizes that, when compacted, produces a strong and relatively
incompressible soil mass free from detrimental voids.

1.5 SUBMITTALS
A.  Section 01 33 00, Submittal Procedures: Requirements for submittals.
B.  Excavation Protection Plan: At a minimum, to include the following:
1. Methods and sequencing of mass excavation.
2. Proposed on-site and off-site spoil disposal locations.
3. Anticipated difficulties and proposed resolutions.

4. Proposed routes for Owner’s access to Owner’s facilities impacted by excavation
Work.

5. Proposed haul routes.
C.  Product Data:

Geotextile fabric, indicating fabric and construction.
Tracer wire.

Connectors for tracer wire and/or marking tapes.
Tracer wire locate boxes.

W e

D. Imported Materials:
1. Materials Source: Submit name and location of imported fill materials suppliers.

2. Manufacturer's Certificate: Certify Products meet or exceed specified
requirements.

3. Submit results of aggregate sieve analysis and standard proctor test for granular
material.

E. CLSM: Mix designs in accordance with Submittal requirements of Section 31 23 24,
Flowable Fill.

F.  Concrete: Mix designs in accordance with Submittal requirements of Section 03 11 00,
Concrete Work.
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1.6 QUALITY ASSURANCE

A.  Subsoil and topsoil fill materials: In accordance with Quality Assurance requirements
stated in Section 31 05 13, Soils for Earthwork.

B.  Aggregate fill materials: In accordance with Quality Assurance requirements stated in
Section 31 05 16, Aggregates for Earthwork.

C. CLSM:
1. In-place testing: In accordance with ASTM C403.
2. Compressive testing: In accordance with ASTM D4832.

D. Allowable Tolerances: Final grades shall be plus or minus 0.1-foot.

1.7 NOT USED

1.8 COORDINATION

A.

PART 2

Verify Work associated with lower elevation utilities is complete before placing higher
elevation utilities.

Coordinate trenching and utility installation work with other work at utility
construction location occurring near or adjacent to specified herein.

PRODUCTS

2.1 FILL MATERIALS

A.  Subsoil Fill: Type S1, Select Native Material as specified in Section 31 05 13, Soils for
Earthwork.

B. Imported Granular Fill: Coarse Aggregate Type Al, Dense-Graded Aggregate with
gradation as shown in the Drawings and specified in Section 31 05 16, Aggregates for
Earthwork.

C.  Concrete:

1. Lean concrete as specified in Section 31 23 24, Flowable Fill, with compressive
strength of 100 psi.

2. Structural concrete as specified in Section 03 3000, Concrete Work, with
compressive strength of 3,000 psi.

D. Drain Rock: Coarse Aggregate Type A2, Granular Drain Backfill Material with gradation
as shown in the Drawings and specified in Section 31 05 16, Aggregates for Earthwork.
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E.  Sand: As specified in Section 31 05 16, Aggregates for Earthwork.
F.  Trench Stabilization Material: Coarse Aggregate Type Al, Dense-Graded Aggregate, 2-
1/2 inch - 0 gradation as specified in Section 31 05 16, Aggregates for Earthwork.
2.2 ELECTRONIC LOCATING MATERIALS
A.  Tracer Wire:

1. Direct burial No. 12 AWG solid, annealed copper-clad steel (CCS) high strength
tracer wire.

2. Tensile Breaking Load: 380-pound average.
3. Jacket:

a. High molecular weight high-density polyethylene complying with ASTM D1248,
30-volt rating.

b. Color: Provide in colors per Article 2.03 B above.

4. Manufacturer and Product: Copperhead Industries; LLC, 12 CCS high strength
reinforced tracer wire, or approved equal.

B.  Tracer Wire Connectors:
1. Waterproof, corrosion proof and suitable for No. 12 AWG solid core wire.

2. Prefilled with silicone and suitable for use with low-voltage tracer lines of less than
50 volts.

3. Lug Connectors:

a. Waterproof plastic housing that encases the silicone prefilled lug terminals.
b. Manufacturer and Product: King Innovations; DryConnTM Direct Bury Lug or
approved equal.

4. Twist Connectors:

a. Waterproof epoxy-filled packaging that encases the silicone prefilled twist
connectors.

b. Manufacturer and Product: 3M Division; DBY Direct Bury Splice Kit 09053
connectors or approved equal.

C.  Ground Wire: No. 12 AWG bare solid copper wire.

17-2024.0204 Trenching
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PART 3

EXECUTION

3.1 PREPARATION

A.

Call Local Utility Line Information service at 1-800-332-2344 not less than three
working days before performing Work.

1. Request underground utilities to be located and marked within and surrounding
construction areas.

2. Coordinate with and notify utility companies should it be necessary to remove or
relocate facilities.

3. Maintain and protect above and below grade utilities indicated to remain.
Identify required lines, levels, contours, and datum locations.

Drawings and/or specifications cover and govern replacement and restoration of
foreseeable damage.

The site of an open cut excavation shall be first cleared of all obstructions preparatory
to excavation in accordance with Section 31 10 00, Site Clearing.

See Section 31 10 00, Site Clearing, for additional requirements in protection of existing
utilities, survey control, plant life and landscaped areas in coordination with Work in
this Section.

1. Intent of Drawings and Specifications is that all streets, structures, and utilities be
left in condition equal to or better than original condition.

2. Where damage occurs, and cannot be repaired or replaced, the Contractor shall
purchase and install new material, which is satisfactory to Owner.

Potholing / Exploratory Test Pits: Dig such exploratory test pits and perform potholing
as may be necessary in advance of trenching to determine the exact location and
elevation of subsurface structures, pipelines, duct banks, conduits, and other
obstructions which are likely to be encountered or need to be connected to and shall
make acceptable provision for their protection, support, and maintenance of their
continued operation.

Paved or Surfaced Streets:

1. Wherever paved or surfaced streets are cut, saw wheel or approved cutting devices
shall be used.

2. Width of pavement cut shall be as shown in the Drawings.
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3. Any cut or broken pavement shall be removed from site during excavation.
Traffic:

1. Maintain street traffic at all times as required by the Drawings and as specified
herein.

2. Erect and maintain barricades, warning signs, traffic cones, and other safety
devices during construction in accordance with the latest edition of Manual of
Uniform Traffic Control Devices (MUTCD), Part 6, to protect the traveling public in
any area applicable.

3. Provide flaggers as required during active work in roadway areas.

Operations shall be confined to rights-of-way and easements provided. Avoid
encroachment on, or damage to, private property or existing utilities unless prior
arrangements have been made with copy of said arrangement submitted to Owner’s
Representative.

3.2 EASEMENTS

A.

Where portions of the Work are located on private property, easements and permits
will be obtained by the Owner. Easements shall provide for the use of property for
construction purposes to the extent indicated on the easements.

Copies of these easements and permits will be available from the Owner for inspection
by the Contractor. It shall be the Contractor’s responsibility to determine the adequacy
of the easement obtained in every case.

Confine construction operations to within the easement limits or street right-of-way
limits or make special arrangements with the property owners for the additional area
required and notify the Owner’s Representative with a copy of the written approval
from property owners of any such conditions.

Any damage to private property, either inside or outside the limits of right-of-way or
easements provided by the Owner, resulting from Work shall be the responsibility of
the Contractor. Before the Owner’s Representative will authorize final payment, the
Contractor will be required to furnish the Owner with written releases from property
owners where the Contractor has obtained special agreements or easements or where
the Contractor’s operations, for any reason, have not been kept within the
construction right-of-way obtained by the Owner.

3.3 PROTECTION

A.

Existing Facilities:
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312317-8



1.

It is the intent of these specifications that all streets, structure, and utilities be left
in a condition equal to or better than original condition at the completion of the
Project.

Where damage occurs, and cannot be repaired or replaced, the Contractor shall
purchase and install new material to the satisfaction to the Owner’s
Representative.

Drawings and/or specifications cover and govern replacement and restoration of
foreseeable damage.

B. Natural Gas Facilities:

1.

Note where trenching activities are in the vicinity of existing high-pressure natural
gas lines, trenching activities shall be completed with caution and in coordination
with Cascade Natural Gas (CNG).

C. Removal of Water:

As specified in Section 31 23 19, Dewatering.

At all times during construction provide and maintain ample means and devices
with which to remove promptly and dispose of properly all water entering the
excavations or other parts of the Work.

Keep all excavations dry until the utilities or vaults to be placed therein are
completed. In water bearing sand, well points and/or sheeting shall be supplied,
together with pumps and other appurtenances of ample capacity to keep the
excavation dry as specified.

Dispose of water from the Work in a suitable legal manner without damage to
adjacent property or structures.

D. Trench Protection:

17-2024.0204

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

Trench protection shall provide safe working conditions in the trench and protect
the Work, existing property, utilities, pavement, etc.

The method of protection shall be according to the Contractor’s design.

The Contractor may elect to use a combination of shoring, overbreak, tunneling,
boring, sliding trench shields, or other methods of accomplishing the work provided
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the method meets the approval of all applicable local, state and federal safety
codes.

5. Damages resulting from improper shoring, improper removal of shoring or from
failure to shore shall be the sole responsibility of the Contractor.

3.4 LINES AND GRADES

A.  Trench excavation for piping, utility vaults and other utilities shall be performed to the
alignment and grade as indicated in the Drawings.

B.  Where grades are not shown in the Drawings, utilities shall be laid to grade between
control elevations shown.

C.  Water mains shall be installed with a minimum cover of 48 inches.

D. The Owner’s Representative reserves right to make changes in lines, grades and depths
of utilities when changes are required for Project conditions.

E. Changesinthe grade and horizontal alignment of the pipeline as shown in the Drawings
or as provided elsewhere in the Specifications may be necessary due to unanticipated
interferences or other reasons.

1. No additional compensation will be allowed the Contractor for changes in
horizontal alignment.

2. No additional compensation will be allowed for changes in grade which require
additional depth of trench excavation and backfill up to 2 feet from those shown in
the Drawings.

F.  Use laser-beam instrument with qualified operator to establish lines and grades.

3.5 OBSTRUCTIONS

A.  Obstructions to the construction of the trench, such as tree roots, stumps, abandoned
pilings, abandoned buildings and concrete structures, logs, rubbish, and debris of all
types shall be removed without additional compensation from the Owner.

B. The Owner’s Representative may, if requested by the Contractor or Owner, make
changes in the trench alignment to avoid major obstructions if such alignment changes
can be made within the perpetual easement and right-of-way and without adversely
affecting the intended function of the facility or increasing costs to the Owner.
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3.6 INTERFERING ROADWAYS AND STRUCTURES

A.  Remove, replace and/or repair any damage done during trenching activities to fences,
buildings, cultivated fields, drainage crossings, and any other properties without
additional compensation from the Owner.

1.

Replace or repair these structures to a condition as good as or better than their
pre-construction condition prior to commencing work in the area.

B.  Paved Roadways:

1.

Where paved roadways are cut as part of trenching activities, Class D trench backfill
will be required to the bottom of pavement base.

New pavement shall be equal to or better than the existing paved surface.

New surface shall not deviate by more than 1/4-inch from the existing finish
elevation.

C.  Existing Structures:

1.

If existing structures are encountered as part of trenching activities which will
prevent construction and are not adequately shown in the Drawings, the
Contractor shall notify the Owner’s Representative before continuing with the
Work.

The Owner’s Representative may make such field revisions to the utility alignment
as necessary to avoid conflict with the existing conditions.

The cost of waiting or “down time” during such field revisions shall be borne by the
Contractor without additional cost to the Owner or liability to the Owner’s
Representative.

If the Contactor fails to so notify the Owner’s Representative when a conflict of this
nature is encountered, but proceeds with construction despite this interference,
the Contractor shall do so at the Contractor’s own risk with no additional payment.

3.7 TRENCHING

A.  Excavate subsoil as required for construction of utilities to elevations shown in the
Drawings.

B.  Trenching within Rock:

17-2024.0204
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1.

2.

Remove boulders and rock up to 1/2 cubic yard measured by volume per the
requirements of this Section. Remove larger boulders and rock material as specified
in Section 31 23 18, Rock Removal.

Rock removal for utility trenching purposes by means of controlled blasting is
strictly prohibited.

C.  Open Trench Limit:

1.

Do not advance open trench beyond the distance which will be backfilled and
compacted the same day.

A maximum length of open trench shall not exceed 100 feet at any one time.

Temporary resurfacing shall be completed within 300 feet of the associated open
trench limit for each main pipe laying operation.

Cover or backfill excavations at the end of each day.
If the trench is not backfilled at the end of each working day:

a. Provide means to prevent caving of excavation sides, as necessary, during non-
working hours.

b. Cover the excavation with a system as needed to provide public safety and
prevention of entry during non-working hours.

c. Provide signed and stamped submittal of caving prevention system and cover
system.

New trenching shall not be started when earlier trenches need backfilling or the
surfaces of streets or other areas need to be restored to a safe and proper
condition.

D.  Utility Crossings: Avoid horizontal and vertical conflicts with existing utilities.

1.
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Perform excavation within 24 inches of existing utility service in accordance with
utility’s requirements.

Vertical clearance between the new pipe and existing utilities shall be 12 inches
minimum, unless otherwise noted on the Drawings.

Where existing utility lines are damaged or broken during trenching activities, the
utility shall be repaired or replaced. For water or sewer bearing lines, care being
taken to insure a smooth flow line and absolutely no leakage at the new joints.
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4. All expenses involved in the repair or replacement of leaking or broken utility lines
that have occurred due to the Contractor’s operations shall be borne by the
Contractor, and the amount thereof shall be absorbed in the unit prices of its bid.

E.  Water Lines Crossing Sewer Lines: Whenever water lines cross sewer lines, the
Contractor shall comply with local Health Department requirements.

1. Wherever possible, the bottom of the water line shall be 18 inches or more above
the top of sewer pipe. One full length of the water line pipe shall be centered at
the crossing.

2. For clearances less than 1.5 feet, the Contractor shall replace the existing sewer
pipe with ductile iron or PVC of equal size, centered at the utility crossing, or shall
encase existing sewer pipe with concrete for a minimum of 10 feet on both sides
of crossing, as directed by the Owner’s Representative, at no additional cost to the
Owner.

F.  Excavate trenches to width and depth as indicated on Drawings. No additional
payment will be provided for trenching activities beyond dimensions shown in the
Drawings.

1. Excavation for trenches in which pipelines are to be installed shall provide adequate
space for workers to place and joint the pipe properly and safely, but in every case
the trench shall be kept to a minimum width.

2. The width of the pipe trench at and below the top of the pipe shall be such that the
clear space between the barrel of the pipe and the trench shall not exceed 12
inches on either side of the pipe.

3. Excavation for utility vaults and other structures shall be wide enough to provide
18 inches between the structure surface and the sides of the excavation.

4. For pipe or utility vaults to have bedding material, excavate to a depth of 6 inches
below the bottom of the pipe or utility vault. Care shall be taken not to excavate
below depths required.

5. If over digging occurs, the trench bottom shall be filled to grade with compacted
bedding material.

G. Remove water or materials that interfere with Work.

1. The trench at all times shall be kept free from water to facilitate fine grading, the
proper laying and joining of pipe, and prevention of damage to completed joints.

2. Adequate pumping equipment shall be provided to handle and dispose of the water
without damage to adjacent property.
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3. Water in the trench shall not be allowed to flow through the pipe while
construction work is in progress unless special permission to do so has been given
by the Owner’s Representative.

4. An adequate screen shall be provided to prevent the entrance of objectionable
material into the pipe.

5. Remove and dispose of existing abandoned sewer pipe, structures, and other
facilities as necessary to construct the improvements.

a. Where the excavation activities require the removal of portions of an
abandoned pipeline, masonry plugs shall be installed in the open ends of the
pipe, unless otherwise noted in the Drawings or by the Owner’s Representative.

b. Coordinate with Owner’s Representative prior to plugging.

c. For plugs less than 36 inches in diameter, 8-inch deep masonry units shall be
used. For plugs in larger pipelines, 12-inch deep masonry units shall be used.

6. The costs associated with the removal of water and materials noted above will be
considered incidental to trench excavation and backfill.

H. Do notinterfere with 45 degree bearing splay of foundations.
l. Overexcavation for Unsuitable Trench Foundation Conditions:

1. Cross-sectional dimensions and depths of excavations shown in the Drawings shall
be subject to such changes as may be found necessary by the Owner’s
Representative to secure foundations free from soft, weathered, shattered and
loose material or other objectionable materials.

2. Unsuitable materials shall be removed and replaced only as directed in writing by
Owner’s Representative.

3. Unsuitable materials encountered shall be removed and replaced with Coarse
Aggregate Type Al, 2-1/2 inch — 0 gradation, as specified in Table 310516-A of
Section 31 05 16, Aggregates for Earthwork. All material placed shall be compacted
to 95 percent of maximum dry density.

4. Install nonwoven geotextile under trench stabilization material, over the soft or
yielding excavated surface.

a. Install the nonwoven geotextile ahead of placement of the trench stabilization
material, continuously along the excavation bottom and centered on the pipe
centerline.
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b. Use nonwoven geotextile width equal to the pipe diameter plus 2 feet.
c. Place laps or splices in the geotextile in the direction of the pipe laying.
J. Trim excavation. Hand trim for bell and spigot pipe joints. Remove loose matter.

K. Excavated material shall be placed at locations and in such a manner that it does not
create a hazard to pedestrian or vehicular traffic or interfere with the function of
existing drainage facilities or system operation.

L. Remove excess subsoil not intended for reuse from site.

M. Stockpile excavated material in area designated on site in accordance with Section
31 05 13, Soils for Earthwork.

3.8 TUNNELING

A. In lieu of open cut trenching as specified above, the Contractor may utilize tunnel
methods for installation of pipe where ground conditions are favorable and such
methods will not disturb foundations under curbs, sidewalks and other structures.

1. The Owner’s Representative must approve tunneling methods prior to utility
installation.

2. Where tunneling is used, payment for the pipe installation will be made for the
equivalent trench excavation and backfill as if the open cut method was used.
Payment will not be made for surface restoration including pavement, curbs,
sidewalks and other surface improvements whose replacement is avoided by the
tunneling method.

3.9 SHEETING AND SHORING

A.  Sheet, shore, and brace excavations to prevent danger to persons, new and existing
structures, and adjacent and neighboring properties and to prevent caving, erosion,
settlement, and loss of surrounding subsoil.

B.  Support trenches more than 5 feet deep excavated through unstable, loose, or soft
material. Provide sheeting, shoring, bracing, or other protection to maintain stability
of excavation.

C. Repair damage caused by failure of the sheeting, shoring, or bracing and for settlement
of filled excavations or adjacent soil.

D. Repair damage to new and existing Work from settlement, water or earth pressure or
other causes resulting from inadequate sheeting, shoring, or bracing.
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Design sheeting and shoring to be removed at completion of excavation work, unless
shown otherwise in the Drawings.

Construction Sheeting Left in Place:

1.

4,

Furnish, install, and leave in place construction sheeting and bracing when specified
or when indicated or shown on the Drawings.

Construction sheeting and bracing originally intended for temporary installation,
placed by the Contractor to protect adjacent and neighboring structures, may be
left in place if desired by the Contractor and approved by the Owner’s
Representative. All such sheeting and bracing left in place shall be included in the
cost for excavation.

Any construction sheeting and bracing which the Contractor has placed to facilitate
its work may be ordered in writing by the Owner’s Representative to be left in
place. The right of the Owner’s Representative to order sheeting and bracing left
in place shall not be construed as creating an obligation on its part to issue such
orders. Failure of the Owner’s Representative to order sheeting and bracing left in
place shall not relieve the Contractor of its responsibility under the contract.

For sheeting and shoring to be left in place as part of the completed Work, cut off
minimum 18 inches below finished grade.

3.10 COMPACTION

A.
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Testing will be required to show specified densities of compacted backfill are being
achieved by the Contractor’s compaction methods.

Moisture Control:

3.

Moisture condition backfill material to within 2 percent of optimum moisture
content required for compaction throughout each lift of the fill.

Add moisture to granular backfill by sprinkling during compaction operation.

Compaction by ponding or jetting is not permitted.

Compact all materials and areas that are not accessible for in-place density testing, as
determined by the Owner’s Representative, in place by whatever equipment and
method is practicable or specified, and as approved by the Owner’s Representative.

1.

Perform compaction at such moisture content as is required to produce well-filled,
dense, and firm material in place that will show no appreciable deflection or
reaction under the compacting equipment.

Trenching
312317-16



3.11 BEDDING

A.

All utility vaults, potable water pipe 4-inch nominal diameter and over, all steel pipe,
all concrete sewer pipe, all plastic pipe, all pipe under existing or future structures or
roadways, and any and all utilities at a depth greater than 6 feet shall be laid in pipe
bedding material.

Unless otherwise noted in the Drawings, pipe or conduit of less than 4-inch diameter,
outside structure lines and at a depth of less than 6 feet shall be bedded in native
material properly shaped as specified below, all as detailed on the Drawings.

Compacted bedding material shall be placed the full width of the excavated trench to
a depth as shown on the trench detail included in the Drawings.

1. Inlieu of a detail, the depth shall be 6 inches.

Spread the bedding smoothly over entire width of trench to the proper grade so that
the pipe is uniformly supported along the barrel.

Hand grade and compact each lift to provide a firm, unyielding surface along the entire
pipe length. For rigid pipe, compact to at least 90 percent relative compaction.

Excavate bell holes at each joint to permit proper assembly and inspection of the joint.
Check grade and correct irregularities in bedding material.

Center pipes horizontally in trench width.

3.12 BACKFILLING

A.  Backfill trenches to contours and elevations with unfrozen fill materials.

B.  Systematically backfill to allow maximum time for natural settlement. Do not backfill
over porous, wet, frozen, or spongy subgrade surfaces.

C.  Maintain optimum moisture content of fill materials to attain required compaction
density.

D.  Place fill material, with the exception of CLSM, in continuous layers and compact in 6
to 8-inch lifts.

1. Prevent pipe from moving either horizontally or vertically during placement and
compaction of pipe zone material.

2. Where trenches are under existing or future structures, paved areas, road
shoulders, driveways or sidewalks, or where designated on the Drawings or
specified elsewhere in these specifications, the trench backfill shall be Class B or
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Class E and pipe zone backfill shall be Class B or Class E. Class B backfill shall be
compacted to 95 percent of maximum density at optimum moisture content.

3. Where trenches are outside existing or future structures, paved areas, road
shoulders, driveways or sidewalks, or where designated on plans or specified
elsewhere, the trench backfill shall be Class A and pipe zone backfill in these areas
shall be Class B. For these locations, compaction of Class B backfill shall be to not
less than 90 percent of maximum density at optimum moisture content. Class B
backfill shall be compacted to not less than 95 percent of maximum density at
optimum moisture content.

E. Employ placement method that does not disturb or damage nearby or adjacent
foundation perimeter drainage or utilities in trench.

F. Do not use power-driven impact compactors to compact pipe zone material.

G.  Backfill Immediately: All trenches and excavations shall be backfilled immediately after
pipe or conduit is in approved condition to receive it and shall be carried to completion
as rapidly as possible, unless otherwise directed by the Owner’s Representative.

H.  Under no circumstances shall water be permitted to rise in open trenches after pipe
has been placed.

Do not allow backfill material to free fall into the trench or allow heavy, sharp pieces
of material to be placed as backfill until after at least 2 feet of backfill has been
provided over the top of pipe.

J. Use hand compactors for compaction until at least 2 feet of backfill is placed over top
of pipe. Thoroughly tamp each lift, including area under haunches, with handheld
tamping bars supplemented by “walking in” and slicing material under haunches with
a shovel to ensure that voids are completely filled before placing each succeeding lift.

K.  Placement of Sand:
1. Place medium sand in lifts not exceeding 8 inches in uncompacted thickness.

2. Compact each lift to a minimum of 95 percent relative compaction prior to placing
succeeding lifts.

L. Placement of CLSM:
1. Discharge from truck-mounted drum-type mixer into trench.
2. Place in lifts not exceeding 2 feet in thickness.

3. No compaction of CLSM is allowed.
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4. Use steel plates to protect the CLSM from traffic a minimum of 24 hours. After
24 hours, the CLSM may be paved, or opened to traffic until permanent surface
restoration is completed, if it has hardened sufficiently to prevent rutting.

M. New trenching shall not be started when earlier trenches need backfilling or the
surfaces of streets or other areas need to be restored to a safe and proper condition.

N. Do not leave trench open at end of working day.

3.13 ELECTRONIC LOCATING FACILITY INSTALLATION

A.  Tracer Wire and Terminal Appurtenances:

1. Tracer Wire:

2.

17-2024.0204

a.

Install as shown or directed directly over the pipe centerline and on top of the
pipe zone in all sewer trenches, including mainline sewers, service laterals and
storm sewer inlet leads.

Connect mainline and service lateral tracer wires using either an approved
direct-bury lug connector or direct-bury twist connector.

Extend tracer wire to locator stations in manholes, locator boxes, storm inlets,
or other visually identifiable terminal appurtenances, allowing for access with
electronic locating equipment, as shown or directed and according to the
following requirements:

Locator Stations:

Install locator stations as shown within manholes.

Mount locator station to manhole wall within 18 inches of manhole rim with
two stainless steel expansion anchors.

Drill @ minimum 3/8-inch diameter hole through the manhole wall within
18 inches of the finish grade of the manhole rim.

Extend the tracer wire from the pipe trench in one continuous piece up the
outside of the manhole and through the hole and into a locator station and
attach to one of the lugs in the locator station.

When multiple tracer wires are terminated in manhole install a multilead
locator station.

Extend a ground wire from the locator station through a minimum 3/8-inch
diameter hole in the manhole wall.
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g. Install ground wire approximately 3 feet deep and extend from the outside
manhole wall a minimum of 3 feet horizontally in any direction.

h. Seal all holes drilled in manhole walls with silicone sealant.

3. Storm Inlet Tracer Wire Termination: Terminate tracer wire inside inlet and directly
over storm outlet pipe by placing tracer wire as follows:

a. Drill a minimum 3/8-inch diameter hole through inlet wall to pass tracer wire
through to inside inlet wall.

b. Seal hole with silicon sealer or material approved by Owner’s Representative.

c. Leave 6inches of coiled tracer wire along inside of inlet wall approximately
3inches below the inlet frame and grate or as directed by Owner’s
Representative.

4. Service Lateral Tracer Wire Termination: Terminate tracer wire at ends of service
laterals as shown or directed, as follows:

a. Termination in Tracer Wire Locate Boxes: Extend the tracer wire in one
continuous piece up vertically from the pipe trench and into the bottom of the
locate box. Leave 18 inches of coiled tracer wire inside locate box.

b. Termination at 2-inch by 4-inch Markers: Extend tracer wire in one continuous
piece directly up service lateral 2-inch by 4-inch markers and leave 18 inches of
tracer wire wrapped around the exposed top end of 2-inch by 4-inch marker.

3.14 VISUAL IDENTIFICATION FACILITIES

A.  Tracer Wire Locate Boxes: Install tracer wire locate boxes directly over service laterals
at property line, service boundary, or other location as shown or directed by the
Owner’s Representative.

3.15 FIELD QUALITY CONTROL

A.  All testing and reporting shall be conducted and completed by an independent
laboratory provided by the Owner. Initial testing will be paid for by the Owner.
Subsequent testing after failure of initial acceptance testing shall be paid by the
Contractor.

B.  Perform laboratory material tests in accordance with ASTM D698 (AASHTO T99).
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In-place compaction testing of pipeline backfill materials shall be performed at 2-foot
elevation increments, one test per 200 lineal feet of pipeline trench as measured along
pipe centerline.

1. The Owner’s Representative may reduce the frequency when satisfied with
method of compaction.

2. The Owner’s Representative may direct testing at a higher frequency at no
additional cost to the Owner upon failure to obtain specified densities or if the
Contractor changes compaction equipment or methods of compaction.

3. The Owner’s Representative shall determine all test locations.
Perform in place compaction tests in accordance with the following:

1. Density Tests: ASTM D2922.
2. Moisture Tests: ASTM D3017.

When tests indicate Work does not meet specified requirements, remove Work,
replace and retest at the sole expense of the Contractor.

3.16 SURFACE RESTORATION AND CLEANUP

A.  Open Trenches: At the end of each work day, all open trenches shall be backfilled and
all trenches within streets shall be temporarily paved or covered to the satisfaction of
the Owner’s Representative and the local permitting agency.

1. Temporary paving shall be replaced with permanent street paving at the
completion of construction within street rights-of-way, or sooner, if deemed
necessary by the Owner’s Representative.

2. No gravel-filled trenches shall be left open within the street right-of-way at the end
of the workday.

B. Topsoil:

1. Where trenches cross lawns, garden areas, pastures, cultivated fields, or other
areas on which reasonable topsoil conditions exist, remove the topsoil to the
specified depth and place the material in a stockpile.

2. Topsoil shall not be mixed with other excavated material.

3. After the trench has been backfilled, the topsoil shall be replaced.

C. Clean up and remove all excess materials, construction materials, debris from
construction, etc. Replace or repair any fences, mailboxes, signs, landscaping, or other
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facilities removed or damaged during construction. Replace all lawns, topsoil,
shrubbery, flowers, etc., damaged or removed during construction. The Contractor
shall be responsible for seeing that lawns, shrubs, etc. remain alive and leave premises
in condition equal to original condition before construction.

END OF SECTION
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SECTION 31 23 18

ROCK REMOVAL

PART 1 GENERAL
1.1 SUMMARY

A.  This Section includes removal of subsurface rock during excavation by mechanical
method. The removal of subsurface rock by use of explosives to assist in removal is
cover in Section 31 23 18.20, Controlled Blasting for Rock Removal.

B.  Section Includes:

1. Removing identified and discovered rock during excavation.
2. Suitable Machinery and tools to assist rock removal.

1.2 RELATED SECTIONS:

Section 31 22 13 - Rough Grading.

Section 31 23 16 - Excavation.

Section 31 23 17 - Trenching.

Section 31 23 18.20 - Controlled Blasting for Rock Removal.
Section 31 23 23 - Fill.

Section 31 37 00 - Riprap.

mmoowrE

1.3 NOT USED
1.4 DEFINITIONS

A.  Common Excavation: All excavation required for Work, regardless of the type,
character, composition or condition of the material encountered. All excavation shall
be classified as Common Excavation, unless provided for under Rock Removal below.

B. Common Material: All soils, aggregate, debris, junk, broken concrete, and
miscellaneous material encountered in Common Excavation, excluding rock as defined
below.

C. Rock: Solid mineral material, including boulders, solid bedrock, or ledge rock, with
volume in excess of 1/2 cubic yard or solid material which, by actual demonstration,
cannot be reasonably excavated with suitable machinery as defined herein. The
Owner’s Representative may waive the requirements for actual demonstration if the
material encountered is well-defined rock.
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D. Rock Removal: Removal of rock as defined herein by systematic and continuous drilling,
hammering, breaking, splitting or other methods approved by the Owner’s
Representative.

E.  Suitable Machinery:

1. A track-mounted hydraulic excavator of the 52,800 to 72,500-pound class
equipped with a single shank ripper.

2. A track-mounted rocksaw trencher capable of a minimum trenching depth of 4
feet.

1.5 SUBMITTALS
A.  Section 01 33 00 - Submittal Procedures: Submittal procedures.

B. Equipment: Manufacturer information regarding pound class of machinery proposed
for rock removal.

C. Survey Report: Submit survey report mapping extent and locations of rock
encountered, to be used in calculating total volume of rock removal.

1.6 NOT USED
1.7 PROJECT CONDITIONS

A.  Conduct survey of rock uncovered in excavation for structures or trenching for utilities
prior to removal of material.

B.  Conduct survey and document conditions of buildings near locations of rock removal,
and photograph existing conditions identifying existing irregularities.

1.8 SCHEDULING

A.  Schedule Work to avoid disruption to occupied buildings nearby.

PART 2 PRODUCTS - NOT USED

PART 3 EXECUTION
3.1 EXAMINATION

A.  Verify site conditions and note subsurface irregularities affecting Work of this section.
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3.2 PREPARATION

A.

B.

Identify required lines, levels, contours, and datum.
Owner’s Representative Approval for Rock Removal:

1. Priorto commencement of rock removal, expose all material anticipated to be rock
by removing the common material above it and then notify the Owner’s
Representative.

2. The Owner’s Representative, in association with the Contactor or the Contractor’s
representative, will measure the amount of material to be removed in an effort to
reach a mutually agreeable volume for anticipated rock removal.

3. Prior to commencing the proposed rock removal, the Contractor must receive
written approval by the Owner’s Representative stating the approximate volume
of excepted rock removal to receive payment.

4. During rock removal activities, should it become apparent the previously agreed

upon volume of rock removal will be exceeded, notify the Owner’s Representative
immediately. Should the Contractor proceed with rock removal in excess of the
previously agreed upon volume, the Contractor will do so at their own risk and
expense.

3.3 ROCKREMOVAL BY MECHANICAL METHOD

A.  Excavate and remove rock by mechanical method.
1. Use single shank ripper to fracture rock.
2. Use rocksaw along utility trench limits.
3. Drill holes and use expansive tools and wedges to fracture rock.

B.  Cut away rock at bottom of excavation to form level bearing.

C. Remove shaled layers to provide sound and unshattered base for footings and
foundations.

D. In utility trenches, excavate to 6 inches below invert elevation of pipe and 24 inches
wider than pipe diameter.

E.  Forvaults and other structures, excavate to the depth necessary to install the structure
and to a maximum of 18 inches beyond the outside walls of the vault or structure.

F.  Remove excavated materials from site.
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G. Correct unauthorized rock removal associated with structural excavations in
accordance with backfilling and compacting requirements of Section 312316,
Excavation, and as directed by Owner’s Representative.

H.  Correct unauthorized rock removal associated with utility work in accordance with
backfilling and compacting requirements of Section 3123 17, Trenching, and as
directed by Owner’s Representative.

If material which would be classified as rock as defined herein is mechanically removed
with equipment of a larger size than specified as Suitable Machinery herein, it shall be
understood that any added costs for the removal of rock by this method shall be
included in the unit price for common excavation and not paid for under this pay item.
If material which would be classified as rock as defined herein is mechanically removed
without hammering, breaking, or splitting, it will be considered common excavation
and not paid for under this pay item. If equipment larger than the Suitable Machinery
as defined herein is brought on the project site for the sole purpose of rock removal
without hammering, breaking or splitting, then such excavation will be considered rock
removal.

3.4 ROCKREMOVAL BY CONTROLLED BLASTING

A.  Rock removal by means of controlled blasting shall strictly adhere to the requirements
of Section 31 23 18.20, Controlled Blasting for Rock Removal, of these Contract
Documents.

B.  Controlled blasting in rock removal for utility trenching purposes shall be strictly
prohibited.

3.5 FIELD QUALITY CONTROL

A.  Request visual inspection of foundation bearing surfaces by Owner’s Representative
before installing subsequent work.

END OF SECTION
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PART 1

SECTION 31 23 18.20

CONTROLLED BLASTING FOR ROCK REMOVAL

GENERAL

1.1 SUMMARY

A. This Section covers the purchase, transportation, handling, storage, and use of

B.

explosives, blasting agents, and blasting accessories in drill-and-blast operations required
for rock excavation.

The Work covered in this Section includes pre-blast inspections, blast design, evaluation of
existing nearby structures, blast limitations, materials, equipment, labor, and supervision
for the transportation and storage of explosives, drilling and loading of blast holes,
protection of existing facilities, test blasts, blast-effects monitoring, post-blast inspections,
and damage repairs.

1.2 RELATED SECTIONS

mo O >

Section 01 45 00 - Quality Control.

Section 31 05 16 - Aggregates for Earthwork.
Section 31 23 16 - Excavation

Section 31 23 18 - Rock Removal.

Section 31 23 23 - Fill.

1.3 DEFINITIONS

A.

Air Overpressure (also Airblast): Fluctuating changes in ambient air pressure caused
by blasting. Airblast is expressed in units of pounds per square inch (psi) or decibels
(dB).

ANFO: A blasting agent containing no essential ingredients other than prilled
ammonium nitrate and fuel oil.

Buffer Holes: Holes with reduced energy charges drilled adjacent to smooth wall, trim
or open line-drilled holes at the perimeter of the excavation. The explosive charge in
buffer holes is generally between 50 and 75% of the charge used in normal production
blast holes. Buffer holes are usually drilled parallel to adjacent holes at the excavation
perimeter.

Backbreak (also Overbreak): Rock broken beyond the limits of the last row of holes.
For slope cuts, this is typically the pre-split or trim blast line.
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E. Bench: A horizontal ledge from which holes are drilled down into the material to be
blasted.

F.  Bench Height: The vertical distance from the top of the bench to the floor or the top
of the next lower bench.

G. Blast Pattern: The plan of drill holes as laid out for blasting.

H.  BlastSite (also Blast Area): The area where explosive material is handled during loading
of blast holes.

Blasting Mat: A mat of woven steel wire rope, scrap tires, or other suitable material to
cover blast holes for the purpose of preventing flyrock.

J. Blasting Supervisor (also Blasting Specialist, Blaster-in-Charge, Blaster): The qualified
person in charge of and responsible for the loading and firing of a blast.

K.  Blasting Vibration (or Vibration): The energy from a blast that manifests itself in
vibrations which may be transmitted through the earth away from the immediate blast
area.

L. Burden: The distance from the borehole to the nearest free face, or the distance
between boreholes measured perpendicular to the spacing.

M. Cap Scatter: Deviation between the rated firing time and the actual firing time of a
blasting cap. A deviation of between 1 and 15 percent of the rated cap period is typical
for blasting caps in good condition.

N. Close-in Blasting (also Tight Blasting): Refers to drilling and rock excavation activities
in proximity to existing structures, where the distance from the blast hole to the
structure is less than or equal to the final excavation depth.

O. Controlled Blasting: Refers to the use of explosives and blasting accessories in carefully
spaced and aligned drill holes to produce a free surface or shear plane in the rock along
the specified excavation back slope. Controlled blasting techniques include, but are
not limited to, pre-splitting, trim blasting, cushion blasting, and line drilling.

P.  Cushion Blasting: See Trim Blasting

Q. Delay Interval: The nominal time between the detonation of delay detonators of
adjacent periods in a delay series; the nominal time between successive detonations
in a blast.

R.  Flyrock: Rocks propelled from the blast area by the force of detonation.
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AA.

BB.

CC.

DD.

Free Face: A rock surface exposed to air which provides room for expansion upon
fragmentation.

Guide Hole: An unloaded hole that is drilled between normally spaced pre-split holes
to facilitate controlled blasting by directing the pre-split crack.

Line Drilling: A method of controlling overbreak, in which a series of very closely spaced
holes are drilled along the perimeter of the excavation. Line holes are generally not
loaded with explosives.

Maximum Charge Weight per Delay: For purposes of vibration control, any charges
firing within any 8-millisecond time period are considered to have a cumulative effect
on vibration and airblast effects. Therefore, the maximum charge per delay equals the
sum of the weight of all charges firing within any 8-millisecond time period. For
instance, if two 10-1b charges fire at 100 ms and one 15-1b charge fires at 105 ms, the
maximum charge per delay would be 35 Ibs.

Misfire: A blast or specific borehole that failed to detonate as planned. Also, explosive
materials that failed to detonate as planned.

Mudcapping: A mud-covered or unconfined charge fired in contact with a rock surface
without the use of a borehole.

Occupied Building: Structure on or off the construction limits that is occupied by
humans or livestock.

Peak Particle Velocity (PPV): The maximum of the three ground vibration velocities
measured in the vertical, longitudinal, and transverse directions. Velocity units are
expressed in inches per second (ips).

Pre-Blast Survey: Documentation of existing conditions at structures near an area
where blasting is to be conducted.

Pre-Splitting: A controlled blasting technique in which the perimeter charges are
detonated first in the firing sequence or as a separate blast ahead of production
blasting. This technique is designed to generate a fracture in the plane of the pre-split
holes drilled along the perimeter of the excavation.

Precision Presplitting: A specialized method of pre-splitting described by Konya (2015)
where the strength of the explosive is adjusted to fail the web of rock between holes
with the minimum energy required so as not to damage the perimeter rock surface.

Primary Initiation: The method whereby the blaster initiates the blasts from a remote
and safe location.
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EE. Production Holes: Blast holes in the main body of the rock mass that is being removed
by drilling and blasting.

FF. Production Blasting: Refers to rock fragmentation blasts resulting from more widely
spaced production holes, drilled throughout the main area adjacent to the perimeter
line.

GG. Residential Building: Includes single and multi-family dwellings, hotels, motels, and any
other structure containing sleeping quarters.

HH. Scaled Distance: The distance from a blast measured in feet, divided by the square
root of the charge per delay period measured in pounds. These "square root" scaled
distance values are used in calculations regarding ground vibration prediction and
control. For airblast calculations, cube root scaling is used whereby distance is divided
by the cube root of the maximum charge per delay.

[l.  Secondary Blasting: Blasting to reduce the size of boulders resulting from a primary
blast.

JJ. Spacing: The distance between boreholes. In bench blasting, the distance is measured
to the free face and perpendicular to the burden.

KK. Slurry: An explosive material that generally consists of an aqueous solution of inorganic
oxidizer fuel, and a thickener. Slurry explosives can be packaged in cartridges or
delivered in bulk. Also referred to as water gel or emulsion.

LL. Stemming: Crushed stone, tamped clay or some other inert earth material placed in
the unloaded collar area of blast holes for the purpose of confining explosive charges
and limiting rock movement and airblast.

MM. Sub-drilling: The portion of a blast hole that is drilled below or beyond the desired
excavation depth or limit or final lines and grades. Subdrilling is typically utilized to
prevent high or tight areas of unfractured rock between blast holes.

NN. Trim Blasting (also Cushion Blasting): A controlled blasting technique similar to pre-
splitting, except that the trim blast is timed to fire after the production round. Trim
blast holes are generally lightly loaded. The spacing of trim blast holes is commonly
greater than is typical for pre-splitting.

00. Precision Trim Blasting: A specialized method of pre-splitting described by Konya
(2015) where the strength of the explosive is adjusted to fail the web of rock between
holes with the minimum energy required so as not to damage the perimeter rock
surface.

PP. USBM RI 8507 PPV Frequency Plot: A plot of measured peak particle velocity vs.
measured frequency on logarithmic horizontal and vertical scales, examples of which
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are shown in Appendix A of "Structure Response and Damage Produced from Surface
Mine Blasting", U.S. Bureau of Mines, Report of Investigation 8507, by D.E. Siskind, et
al, dated 1980.

1.4 REFERENCES

A. General

1. Specific laws and regulations listed below are provided for general reference and
shall not relieve the Contractor from the responsibility of knowing about and
complying with all applicable regulations associated with the Work.

B.  Laws and Regulations

1. United States Code (U.S.C.): 18 U.S.C. 40 — Importation, Manufacture, Distribution
and Storage of Explosive Materials

2. U.S. Bureau of Alcohol, Tobacco, Firearms, and Explosives (ATF): 27 CFR 555 —
Commerce in Explosives and ATF Explosives Rulings, Latest Revision.

3. U.S. Department of Labor, Occupational Safety and Health Administration (OSHA):
29 CFR 1910.109 — Explosives and Blasting Agents and 29 CFR 1926 Subpart U —
Blasting and the Use of Explosives.

4. U.S. Department of Transportation (USDOT): 49 CFR, Parts 146-149, 171-179, 383,
385, and 390-397.

5. Idaho Division of Building Safety, General Safety & Health Standards: Section 320 —
Blasting and Use of Explosives.

6. International Society of Explosive Owner’s Representatives (ISEE), 2011, Blaster’s
Handbook, 18th edition

7. Konya, C.J., 2015, Rock Blasting and Overbreak Control, 5th edition

1.5 SUBMITTALS

A.  The following Preconstruction Submittals shall be provided for review by the Owner’s
Representative at least 30 days prior to starting drilling and blasting operations,
including test blasts.

1. Blasting Safety Plan

a. The Contractor shall prepare and submit a Blasting Safety Plan. The Blasting
Safety Plan must be approved prior to conducting any blasting operations, and
before any explosives, blasting agents, primers, or initiators are delivered to the
job site.
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b. The Blasting Safety Plan shall be specific, detailed and address all safety issues
pertinent to the project site. Generic plans simply stating that "all regulations
will be followed" will not be acceptable.

C.

The Blasting Safety Plan shall include:

1)

A complete description of the warning, clearing and guarding procedures
that will be employed to ensure personnel, staff, visitors, and all other
persons are at safe locations during blasting. This information will include
details regarding visible warning signs or flags, audible warning signals,
method of determining blast areas (all areas affected by potentially harmful
blast effects), access blocking methods, guard placement and guard release
procedures, primary initiation method, and the system by which the
blaster-in-charge will communicate with site security guards.

Detailed description of how explosives will be stored, transported, and used
at the project work site(s). Plans will explain how storage magazines and
explosive transport vehicles will satisfy all applicable ATF, OSHA, federal,
state, and local laws and regulations. This plan will also indicate how
explosives will be inventoried, secured, and guarded to prevent theft or
unauthorized use. This plan shall include a detailed description of how the
Contractor shall provide 24-hour security for any explosive magazines
located on the Right-of-Way or other Railroad property.

Safety Data Sheets (SDSs) and specific details about hazard communication
programs for employees.

A description of the description equipment that will be used to monitor the
presence of lightning and the approach of electrical storms, and in the
event of such, evacuation and site security plans.

Detailed contingency plans for handling of misfires caused by cutoffs or
other causes.

Fire prevention plan details, including, smoking policies, procedures and
limitations for work involving any open flames or sparks, description and
location of all firefighting equipment, and firefighting and evacuation plans.

A description of the Contractor’s initial and ongoing blasting and fire safety
training programs.

Description of the personal protective equipment that will be used by the
Contractor's personnel, including but not limited to, safety glasses, hard-
toe footwear, hard hats, and gloves.
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2.

9) Methods for preventing spills or losses of explosives, drilling fluids, oil, or
any other pollutants to either ground or surface water during all handling
and hole charging operations. Include details of all containment methods
and contingency plans for quickly and effectively cleaning up any spilled
materials.

10) A copy of all applicable federal, state, and local laws, codes, regulations, and
ordinances pertaining to blasting and storage of explosives.

11) A copy of the approved Blasting Safety Plan shall be maintained on site at
all times when blasting activities are ongoing and/or when explosives are
stored on site.

Emergency Response Plan:

a.

The Contractor shall prepare and submit an Emergency Response Plan which
shall be submitted and approved prior to bringing any explosive materials onto
the project site. The Emergency Response Plan shall include the following:

1) A description of specific actions to be taken by the Contractor in the event
of spillage, loss, or theft of explosives.

2) Types and quantities of explosive materials and storage locations on
Railroad property or within the right-of-way.

3) Points of contact and telephone numbers for local emergency response
agencies.

3. General Blasting Plan

17-2024.0204

The Contractor shall prepare and submit a General Blasting Plan that includes
a description of intended storage, transportation, handling, placement, and
usage of explosive materials.

The Contractor's blasting consultant shall assist the Contractor in preparation
of this plan and shall spend at least 24 hours in development and review of this
plan.

The General Blasting Plan shall be submitted under a signed letter from the
blasting consultant stating that the Blasting Consultant has reviewed the plan.

The General Blasting Plan shall be revised and reviewed by the Contractor’s
Blasting Consultant anytime the Contractor significantly changes drilling and
blasting methods.
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e. The General Blasting Plan shall include:

1)

Details of controlled blasting techniques. Include plan and cross-section
section drawings showing hole locations, spacing, diameter and loading
details for production blast holes, buffer holes, and pre-split, guide, or trim
blast holes.

All blast plan drawings shall indicate explosive types, amounts, priming
method, initiator types, delay periods, and locations, charge firing times,
stemming type and quantities, and typical charge weights.

Methods of drilling, including equipment descriptions, hole alignment
techniques and measures that will be used to prevent excessive deviation
of drilled holes.

Method of surveying and establishing excavation limits, final grades, and
tolerances.

Hole Charging Methods, including primer make-up, placement of charges
and inert stemming and method of securing detonators until tie-in.

Initiation system hook-up and primary initiation methods.
Methods of safe and approved disposal of all explosive packaging materials.

Method of informing the Owner’s Representative and Airport of the
Contractor’s blasting schedule.

Plans for preventing damage to nearby existing and newly constructed
facilities, including but not limited to: utilities, bridges, piers, buildings and
drainage structures. The Contractor's Blasting Consultant shall inspect,
establish, and monitor Peak Particle Velocity and Airblast limits for each
existing structure within the Right-of-Way and include appropriate
measures to prevent damage to such structures.

10) A description of blast monitoring equipment and a listing of individuals who

will operate such equipment. Submittal shall indicate that all equipment
meets the requirements contained in this specification.

11) A description of specific measures taken to maintain good public relations

with nearby residents and public agencies that own or use nearby property,
and the measures that the Contractor shall take to respond to any
complaints about drilling and blasting operations and effects.
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f.

12) Communications and coordinating all blasting operations with the Eastern

Oregon Regional Airport and shall obtain permission from the Airport’s
Representative with regards to the timing of blasting operations.

Review of the blasting plan by the Owner’s Representative shall not relieve the
Contractor of his responsibility for the accuracy and adequacy of the plan when
implemented in the field.

4. Personnel Qualifications

a.

Blasting Supervisor (Blaster-in-Charge)

1)

4)

A detailed description of the education, training, and experience of all
proposed persons that will be immediately in charge of drilling and blasting
operations demonstrating compliance with the requirements of this
Section.

A list of any lawsuits that were the result of property damage or personal
injuries associated with blasting to which the Blaster-in-Charge has been a
party, and the results of those suits. This shall include any suits which were
settled out of court.

The Contractor's' submittal shall include names, addresses and telephone
numbers of at least three persons who can verify prior successful
experience for each Blasting Supervisor.

Separate qualifications shall be submitted for each Blasting Supervisor
(Blaster-in-Charge).

Blasting Consultant

1)

The qualifications of the recognized blasting consultant(s) whom the
Contractor plans to retain to facilitate the development or review of all
blasting designs and blast-effect control measures.

The Contractor's' submittal shall include names, addresses and telephone
numbers of at least three persons who can verify prior successful
experience for the Blasting Consultant(s).

5. Product Data

17-2024.0204

a.

Safety Data Sheets and Manufacturer's Product Information (cut sheets) for all
explosives, blasting agents, primers and initiator products, blasting devices,
lightning detectors, seismographs, blasting mats, and all other blasting
equipment. This information may be included in Blasting Safety Plan and/or
General Blasting Plan submittals.
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b. A description of the software to be used to interpret blast-induced vibration

and air overpressure. If subsequently requested by the Owner’s
Representative, provide a copy of the software and/or user manual.

B. The following are to be submitted to the Owner’s Representative at least 14 days prior
to commencing blasting operations and do not require the Owner’s Representative's
approval:

1.

Copies of licenses or certificates for each Blaster-in-Charge as required by federal,
state or local laws, regulations, and ordinances.

Copies of letters to owners of nearby private and public utilities notifying them of
the Contractor's intention to conduct drilling and blasting operations, if required
by any federal, state, or local laws, regulations, and ordinances.

C. The following Progress Submittals shall be provided to the Owner’s Representative for
review within the timeframes listed.

1.

17-2024.0204

Individual Blast (Shot) Plans:

The Contractor shall prepare and submit Individual Blast (Shot) Plans for each
blast at least 24 hours prior to drilling any blast holes. No loading of any
explosives shall be permitted until the individual blast plan has been approved
by the Owner’s Representative.

Individual Blast Plans for Test Blasts shall be prepared with the assistance of
and submitted under a signed letter from the Contractor’s Blasting Consultant.
The Blasting Consultant is not required to sign the Individual Blast Plans for
production shots, provided they are signed by an on-site blasting supervisor.

Acceptance by the Owner’s Representative shall not relieve the Contractor of
responsibility to produce satisfactory results as set forth in these specifications.

Individual Blast Plans shall be numbered in sequence and include the following
information:

1) The proposed date and time of the blast.

2) Scaled plan view and cross section drawings showing the location,
orientation, number, diameter, and length of blast holes relative to stations,
slopes and elevations indicated.

3) The amount, type, diameter, weight, and linear loading density of
explosives in all blast holes.
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4) Maximum weight of explosive per hole or decked charge, total weight of
explosives used, maximum charge weight per delay and powder factor.

5) Drawings or plan text shall clearly show detonator types, delays, quantities
and charge firing times.

6) Proposed locations of seismographs to be used for monitoring blast effects.
7) Measures to control flyrock, vibration, and air-overpressure.

For steep slopes located near existing structures where blasted material may
impact the structure, the Contractor shall include in the Individual Blast Plan
any site- or location-specific measures required to avoid damage to the
structure.

If the Contractor intends to blast within 100 feet of concrete aged less than 28
days, a plan prepared by the Contractor’s Blasting Consultant indicating details
of controlled blasting techniques that will be used to prevent damage to the
concrete shall be submitted to the Owner’s Representative.

1) These plans shall indicate the age of the concrete-at the time of blasting,
and include calculations indicating levels of expected strain in the concrete.

2) Plans shall also indicate how concrete strain levels and peak particle
velocities for such blasting will be monitored and reported to the Owner’s
Representative.

2. Post-Blast Reports
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a.

The post blast report is an as-built record of each blast. It shall be submitted
within 24 hours of a blast and prior to loading of any subsequent holes. The
reports shall be numbered in sequence and include the following information:

1) Printed air blast and ground vibration monitoring data from all
seismographs. Upon request, the Contractor shall submit copies of digitally
recorded blast monitoring files to the Owner’s Representative.

2) A written description of any deviations between the information contained
in the corresponding Individual Blast Plan as it was drilled, loaded, delayed,
initiated, and fired.

3) Drilling logs of the blast holes, including the total footage of pre-split, guide,
and trim blast holes.

4) A copy of the digital video recording of each the blast.
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b. Post-Blast Reports shall be signed by the Blasting Supervisor.
Test Blast Evaluations

a. Within 7 days after each test blast, the Contractor shall submit to the Owner’s
Representative, a report prepared by the Blasting Consultant that contains the
Blasting Consultant’s evaluation of the test blast and any recommendations to
improve the Contractor’s drilling and blasting practices.

1.6 BLASTER QUALIFICATIONS

A.

B.

General

1.

All blasters and supervising blasters-in-charge shall be properly qualified and
licensed in accordance with applicable federal, state, and local government laws,
regulations, and ordinances.

The Contractor shall not allow prohibited persons as defined by ATF (27 CFR 555)
to transport, handle, or use explosive materials.

Blasting Supervisor (Blaster-in-Charge)

1.

2.

Blasting Supervisors (Blasters-in-Charge) shall have a minimum of 5 years of
demonstrated experience, directly related to controlled blasting, non-electric
surface blasting of similar nature and other demonstrated experience of
satisfactory performance on previous jobs.

All blasting supervisors shall be able to document supervision of the completion of
at least three projects with satisfactory results of similar scope and complexity.

Unless a variance is approved by the Owner’s Representative, the blasting
supervisor shall each have completed at least five 8-hour days of classroom training
within the past 5 years related to controlled and production blasting methods,
practices, and design.

1.7 QUALITY ASSURANCE

A.
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The Contractor shall retain the services of an experienced blasting consultant for the

duration of the project. The blasting consultant shall be an independent consultant
who derives his primary source of income from providing specialized blasting
consulting services and shall not be an employee of the contractor nor an explosive
distributor.

The Blasting Consultant shall have at least 10 years of experience in preparing

controlled blasting designs, blast effects monitoring, and maintaining good public
relations. This experience shall include specific experience with surface blasting using
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non-electric initiation on at least 5 projects of similar scope and complexity.
Experience with blasting adjacent to natural gas facilities is highly desirable.

The blasting consultant shall have successfully completed at least two-years of college
level courses in science or engineering or equivalent continuing education and training,
and demonstrate an understanding of geology, controlled blasting methods, and blast
effects monitoring.

The retained blasting consultant shall inspect the work site prior to blasting, assist the
Contractor in development of the General Blast Plan, assist the Contractor in blast
effects monitoring, and be on site during test blasts.

If requested by the Owner’s Representative, the Contractor shall make the Blasting
Consultant available to conduct a one-day, on-site visit during each month that blasting
operations are being conducted.

1.8 PROJECT REQUIREMENTS

A.

Blasting Operations

1. The Contractor shall comply with all laws, ordinances, applicable safety code
requirements, and regulations concerning the handling, storage, loading,
preparation, and usage of explosives and blasting agents and protection of life and
property. The Contractor's safety manager shall ensure that ongoing blasting work
complies with all applicable regulations.

2. The firing systems for the general blast holes shall be controlled using delay
detonators. Explosives used for a single period of delay shall be the minimum
required. Blast designs shall consider the potential for cap scatter when selecting
the delay timing.

3. Blast designs shall include measures to prevent misfires and ensure complete
detonation of all explosives. If any products or methods are causing excessive
cutoffs or other forms of misfires, the Owner’s Representative may require the
Contractor to suspend the use of problematic products or methods. All associated
costs of redesigned blasts or delays caused by this action will be at the Contractor's
expense.

4. The methods of handling, storage, preparation, transportation, and usage of
explosive shall be selected to minimize occurrences of spillage or loss of any
explosives, oils or other pollutants.

5. Blasting operations, including the initial test blasts, shall be scheduled to minimize
disturbance to ongoing nearby operations. The Contractor shall be responsible for
coordinating all blasting operations with the Eastern Oregon Regional Airport and
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shall obtain permission from the Airport’s Representative with regards to the
timing of blasting operations.

6. Close-in blasting is not anticipated for this project. Close-in blasting may require
additional measures, evaluation of structures, and blasting methods not contained
in these specifications. No close-in blasting will be allowed without the approval of
the Owner’s Representative.

7. The blasting methods and products selected and blast and shot patterns shall:

a. Be sufficient to complete the excavation to the lines and grades shown on the
plans to the specified tolerances without producing unacceptable overbreak
and with the least disturbance to adjacent material.

b. Limit the explosive charges to the minimum required for removal of material
by excavating equipment.

c. Minimize the production of fumes, dust, airblast, flyrock, and ground vibrations
to not result in the annoyance of nearby residents.

8. Limit blasting vibrations (peak particle velocities) and airblast as follows:
a. Vibration

1) Unless a variance is approved by the Owner’s Representative, the Peak
Particle Velocity measured at the closest existing structures on the project
site, including bridges, piers, drainage structures, buildings, and new
construction shall not exceed 4 inches per second (ips).

2) Unless a variance is approved by the Owner’s Representative, the Peak
Particle Velocity measured at adjacent exposed or buried structures
(including groundwater wells), equipment, pipelines, buildings, and private,
public, community, or institutional buildings located off the project site shall
not exceed 0.75 inches per second (ips).

3) Vibrations measured on the ground at 100 feet from the blast shall not
exceed 4.0 inches per second.

b. Airblast

1) In no case shall blasting noise (air-overpressure or airblast), measured near
the nearest occupied building located either on or off the project site
exceed 133 dB.
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9.

Control flyrock so that it does not project past the guarded area of the shot or off
the project site (either on the fly or by rolling after initial impact). Flyrock shall not
result in personal injury or unacceptable damage to property or the Work.

B.  Structure Protection and Inspection

1.

Blasting shall not result in damage to buildings, structures, underground or
overhead utilities, and highways due to blasting-induced ground vibrations,
airblast, or flyrock.

Nearby structures shall be physically protected whenever the use of explosives has
the potential to cause any material disturbed by blasting activities to come in
contact with the structure. The method of protection shall be durable enough to
prevent the structure from being damaged by flyrock or debris generated by the
blast.

The Contractor shall also inspect any steep slopes located close to and above
structures for loose material that may have been created by blasting that could fall
and damage the structure. The Contractor shall remove any such material to the
satisfaction of the Owner’s Representative.

C.  Production of Riprap and Aggregates

1.

Consideration shall be given to designing blasts that will produce fractured rock
suitable for use as riprap and/or suitable for processing to produce other
aggregates, subject to the following:

a. The rock meets the specified physical and durability requirements.

b. Production of riprap and aggregates is technically, operationally, and
economically practical within the limitations and requirements of this Section.

D. Natural Gas Facilities:
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Note where controlled blasting activities are in the vicinity of existing natural gas
lines activities may be restricted.

a. Itis anticipated no blasting of materials shall be allowed with 35 feet of
existing natural gas mains. Be aware the owners of existing natural gas
facilities reserve all rights to be more restrictive than this.

b. The Contractor shall submit all data for planned blasting to Cascade Natural
Gas (CNG) on CNG’s Explosives Near Gas Facilities form. This form is included
in the Supplemental Information section of the contract documents.
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c. Controlled blasting in the vicinity of existing natural gas facilities shall be
strictly prohibited without the signed authorization from CNG.

1.9 PUBLIC RELATIONS

A. At request of the Owner’s Representative and prior to any blasting on site, the
Contractor's representative shall meet with owners of private property located off the
project site to inform them about anticipated drilling and blasting operations and
answer any questions they may have with regards to blast effects such as vibration,
air-blast overpressure, and flyrock. The Contractor shall make the blasting consultant
available to attend this meeting.

1.10 PREPARATORY MEETING

A.  Prior to commencing any blasting activities (including mobilization of magazines or
delivery of explosives to the site), the Contractor, including the Blaster(s)-in-Charge
and all field personnel to be involved in blasting activities shall meet with the Owner’s
Representative(s) to review the plans and specifications, work plans, and submittals.
Drilling and blasting may commence upon approval of all required Submittals and after
the completion of the Preparatory Meeting.

PART 2 PRODUCTS
2.1 EXPLOSIVE MATERIALS

A.  Only fully non-electric blasting systems shall be used. Cap and fuse method shall not
be allowed.

B.  Only explosives in cartridges, prepared by the explosive’s manufacturer shall be used.
The use of bulk explosives will not be allowed for this project. Partial cartridges may
be acceptable if approved by the Owner’s Representative.

C.  Explosives, blasting agents, primers, initiators, and ancillary blasting materials shall be
kept in original packaging with clearly marked date codes. All explosives and initiating
devices used shall be less than one year old. No blasting product shall be brought to
the job site if the date code is missing or illegible.

D. If the Owner’s Representative determines that a blasting product appears to be in a
damaged or deteriorated condition, the suspect product shall not be used until its
condition can be determined. Products found to be damaged or in a deteriorated
condition shall be immediately returned to the supplier for safe disposal.
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2.2 BLASTING MATS

A.

Blasting mats shall be a commercially manufactured product specifically designed for
control of flyrock, and may consist of steel wire rope, steel wire rope and rubber, sisal
rope, or manila rope.

Blasting mats shall be in serviceable condition, as determined by the Owner’s
Representative.

2.3 BLASTING MONITORING EQUIPMENT

A.

Equipment for on-site and off-site particle velocity and air overpressure monitoring
shall be four channel (one overpressure and three seismic channels) units capable of
digitally storing collected data. Equipment must be capable of printing ground motion
time histories and summaries of peak motion intensities, frequencies, and USBM
RI8507 PPV Frequency Plots. Printed report records must also include date, time of
recording, operator name, instrument-number and date of last calibration. In addition,
seismographs shall conform the following requirements:

1. Instruments shall have a frequency response between 2 and 250 Hz for particle
velocity and a flat frequency response from 2 to 200 Hz for air overpressure.

2. The digitizing sampling rate for peak particle velocity and air overpressure
measurements shall be least 1,024 samples per second.

3. Seismographs shall be capable of performing a self-test of velocity transducers and
printed event records shall indicate whether or not the sensor test was successful.

4. Seismographs shall be capable of recording overpressure from 88 to 148 decibels
(dB), and particle velocity from 0.005 to 5.0 in/sec.

5. Seismographs shall have adequate memory to record events, on all measurement
channels for a time period equal to maximum planned blast duration plus one
second.

6. All seismograph software systems shall be capable of saving or exporting back-up
copies of all event files in a format supported by the software submitted by the
Contractor for interpretation of blast-induced vibration and air overpressure.

Digital video camera equipment capable of recording in high-definition (minimum
1080p). The video camera shall have a field of view and zoom that will allow the entire
blast area to be recorded.

17-2024.0204 Controlled Blasting

312318.20-17



2.4 LIGHTNING DETECTION EQUIPMENT

A.

PART 3

Lightning Detection equipment shall be capable of detecting lightning for a distance of
at least 50 miles from the site.

EXECUTION

3.1 GENERAL REQUIREMENTS

A.

An Individual Blast Plan shall be submitted and approved by the Owner’s
Representative for each blast prior to commencing drilling of blast holes.

Prior to commencing drilling and blasting operations, the Contractor shall establish
adequate survey control for the layout of all line drill, pre-split, trim blasting, and
production holes. The horizontal and vertical control for all pre-split, smoothwall, and
production holes shall be such to assure that all blast holes are drilled on the specified
pattern and the location and to the depths as indicated on the Individual Blast Plan.

For all final rock slopes greater than 10 feet in height, rock excavation shall utilize
controlled blasting techniques to prevent overbreak and minimize damage to the final
rock face. Blast patterns shall be designed so that the explosive energy is directed
toward the developed free face and not into the back or sidewalls of the excavation.

The Contractor may need to employ special measures to protect structures from
flyrock and blasted rock. These measures are subject to approval by the Owner’s
Representative.

The Contractor shall perform blasting operations in a manner to minimize air-
overpressure and ground motion near on-site structures. If blast-induced air
overpressure or particle velocity exceeds the performance requirements specified
herein, blasting shall be suspended until a re-designed blasting plan is submitted to
and approved by the Owner’s Representative.

Excavation Limits and Tolerances

1. Unless otherwise indicated, final rock faces created by pre-splitting or trim blasting
shall not deviate by more than 1.0 foot from a plane passing through adjacent drill
holes, except where the character of the rock is such that, as determined by the
Owner’s Representative, irregularities are unavoidable due to geologic conditions.
The tolerance will be measured perpendicular to the plane of the slope.
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G.  Flyrock Control

1.

Blasting mats shall be placed over faces or breakouts to be blasted as required to
protect existing structures, new construction, personnel, and equipment from
flyrock.

If flyrock projects outside of the guarded area of the blast, the Contractor shall file
a report to the Owner’s Representative explaining the cause of the flyrock and
methods to be employed on the subsequent blasts to reduce the throw of flyrock.
The Owner’s Representative shall review the report and approve the proposed
modifications before any subsequent blast holes are drilled.

If flyrock projects outside the project area or damages property, all blasting
operations shall cease until the Contractor’s Blasting Consultant reviews the
incident.  The Blasting Consultant shall submit a report to the Owner’s
Representative describing the cause of the incident and provide a recommended
corrective solution. The Owner’s Representative shall review the report and
approve the proposed modifications before any subsequent blast holes are drilled.

H.  Lightning Protection

1.

The Contractor shall maintain and operate lightning detection equipment during
the entire period of blasting operations or whenever explosives are present on the
site.

When the detection equipment indicates a lightning strike within 50 miles of the
site, the Blaster-in-Charge shall evaluate the hazard to blasting operations and be
prepared to terminate the loading of blastholes, clear the area of all personnel, and
guard the shot until the hazard has passed.

Misfires

1.
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After a blast has been fired, the Blasting Supervisor and one assistant under his
direct supervision shall make a careful inspection of the blast area. The Owner’s
Representative's representative may be present for this inspection. Inspections
shall determine whether there are any indications that a misfire might have
occurred or whether the blast created any other imminent dangers (such as
unstable ground conditions).

a. If misfires or other dangerous conditions are found, the Blasting Supervisor
shall secure the area and safely correct all hazards before any other work is
allowed in the affected area.

b. If the misfire poses a problem that cannot be safely corrected by the Blasting
Supervisor, a consultant or explosive company representative skilled in the
correction of misfires shall be called to rectify the problem.
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J.

c. Theallclearsignal, allowing other work to resume in the area, shall not be given
until affected blast site is clear of all hazards.

Other Limitations:

1. Blasting shall not be permitted when in the opinion of the Owner’s Representative
it may be detrimental to existing structures. The Owner’s Representative's decision
will be final.

2. Whenever, in the opinion of the Owner’s Representative, proposed blasting may
cause harm to persons, cause damage to structures, or create unacceptable rock
instability, cease blasting immediately and review the blast design. The Contractor
may resume excavation of the rock with an approved re-designed blast plan or by
mechanical means.

3.2 BLASTING SCHEDULE

A.

Blasting shall be performed only within the period of time occurring 30 minutes after
dawn and 30 minutes before sunset. No nighttime blasting will be allowed, unless it is
authorized under special circumstances with the express approval of the Owner’s
Representative.

Placement and detonation of explosives shall, to the extent reasonably possible, take
place during the same work shift. Explosives shall never be placed one day and left
overnight for detonation on a subsequent day.

3.3 DELIVERY, STORAGE, AND HANDLING OF EXPLOSIVES

A.

Comply with federal, state, and local laws, regulations, and ordinances, applying to the
purchase, transportation, storage, handling, and use of all explosive materials.

Where explosives are transported on public roads, the carriage shall be in accordance
with applicable federal, state, and local laws, regulations, and ordinances.

1. The Contractor shall be solely responsible for compliance with all applicable laws,
regulations, and ordinances. If a conflict exists, the strictest requirement shall

apply.
On-Site Storage:

1. The location, access, and construction of explosive storage magazines and day-use
magazines shall be in accordance with ATF 27 CFR 555 and all other applicable
federal, state, and local laws, ordinances, and regulations.

2. Thelocation of the on-site storage facilities shall be no less than 100 feet away from
any stream, body of water, or spring located on or off or adjacent to the site.
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No more than a one-week supply of explosives shall be stored on site at any time.

All second-class magazines used for day storage shall be located at least 150 feet
from active work areas.

Maintain inventory control of all blasting equipment and supplies. Copies of
inventory logs shall be kept as required by ATF rules and be made available for
review at the request of the Owner’s Representative.

Storage places shall be identified with signs stating clearly and boldly, DANGEROUS
EXPLOSIVES.

Signs shall be attached to poles in plain sight from all approaches to the magazine
sites. Signs must not be attached directly to magazines. Signs shall also include the
warning "Never Fight Explosive Fires.”

D. Explosive Losses

1.

3.

The Contractor shall use care to prevent the loss of any explosives, oils or other
pollutants to the ground, groundwater, or surface water as a result of spillage,
misfires, or any other cause. If, in the Owner’s Representative’s judgment, poor
handling practices or blasting malfunctions cause excessive losses of explosives,
oils, or other pollutants, blasting activities shall cease until the Owner’s
Representative approves a revised explosive loss prevention plan.

If any explosives or other pollutants are spilled, immediately clean up the spilled
explosives and dispose of them in accordance with the Contractor's Emergency
Response Plan.

Spills of any amount shall be immediately reported to the Owner’s Representative.

3.4 PREPARATION AND PROTECTION

A.  Prior to commencing drilling and blasting operations, the Contractor shall provide
written notice of planned blasting operations schedule and receive written approval
for the following parties:

1.

2.

3.

4.
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City of Pendleton Public Works Department
City of Pendleton Police Department
City of Pendleton Fire Department

Eastern Oregon Regional Airport at Pendleton
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Prior to initiating blasting operations, the Contractor shall provide 48 hours’ notice, and
a 30 minutes’ notice, to the City of Pendleton’s Public Work Department and the
Owner’s Representative. The Owner’s Representative shall coordinate notification of
impending blasting operations to all parties noted in Paragraph 3.4(A).

Warning systems, procedures, and protection devices shall be established prior to
blasting. Warning systems shall comply with applicable local, state, and federal
requirements, and shall include, at a minimum:

1. A system of audible signals to warn of impending blasts. The following audible
signals shall be sounded:

a. A Warning Signal shall be sounded 5 minutes prior to the Blast Signal
b. A Blast Signal shall be sounded 1 minute prior to initiating the blast

c. An All-Clear Signal after the Blasting Supervisor has inspected the blast
determined that the area is clear of all hazards.

2. Signboards and flags indicating areas where blasting operations are occurring.

a. Signs shall be clearly visible and legible from all points of access to the area and
shall clearly describe the audible signal system for warning of impending blasts
including the length and nature of audible blast warning and all clear signals.

The blaster-in-charge shall determine when to sound the Warning Signal. Blasting will
be performed only after ensuring that all people and equipment have been removed
to a safe location.

Blasting shall occur only when a representative of the Owner’s Representative is
present to witness each blast.

The Contractor shall not complete the final hookup (connection of the initiation system
to the shot) of the shot until permission is obtained from the Owner’s Representative,
Cascade Natural Gas (where applicable) and the Airport’s Representative.

3.5 TEST BLASTS

A.  Before any full-scale blasting is conducted, a series of test blasts shall be performed to
demonstrate to the Owner’s Representative that the Contractors proposed controlled
blasting methods are satisfactory. These test blasts shall be designed by the
Contractor's Blasting Consultant. The Contractor's Blasting Consultant shall be on site
to facilitate test-blasting activities.

B.  Test blasts shall accomplish the following:
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1. Demonstrate that the proposed drilling and blasting methods, as described in the
General Blasting Plan, will not produce ground vibrations and airblasts that exceed
the limits specified herein, nor produce excessive flyrock that projects off the
project area or results in damage to property.

2. Demonstrate that the results of pre-splitting, trim blasting, and other controlled
blasting measures intended to minimize overbreak produce satisfactory results.

C. Following each test blast and prior to conducting additional drilling and blasting, the
Contractor shall remove a sufficient amount of material from the test section so that
the effects of any controlled blasting measures can be observed by the Owner’s
Representative.

D. After each test blast, the Contractor’s Blasting Consultant shall review the test blast
results and blast effects monitoring data. The Blasting Consultant shall prepare a
written report containing his evaluation and recommendations for improving the
Contractor’s drilling and blasting operations.

E.  Additional Test Blast Requirements

1. The test blasts shall be within the limits of the rock excavation, as shown on the
Drawings.

The Contractor shall initially perform up to three test blasts to demonstrate to the
Owner’s Representative that the Contractor’s methods are sufficient to produce
stable foundations and final slopes. Two test blasts will be required, and one test
blast will be held in reserve and may be required at the direction of the Owner’s
Representative.

2. Test blasts shall conform to the following requirements:

a. Test Blasts shall be typical of blasts performed throughout the project, not
necessarily the first blast.

b. Test blast sections shall be less than 50 feet in length.

c. Once satisfactory rock slopes, grades, subgrades and foundation conditions,
and suitable shot rock gradations are achieved during the test blasts, the
Contractor shall hold to this design through the rest of the production blasting
program.

3. The Owner’s Representative may require the Contractor to perform additional test
blasts if any of the following occur:

a. The Contractor significantly changes either blasting patterns or blasting
methods.
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3.6 DRILLING

A.
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b. Production blasting results in damage to final slopes, grades, subgrades or
foundations.

c. Production blast results fail to meet the performance requirements.

General

1.

Before drilling pre-split holes, the Contractor shall completely remove all
overburden and looser decomposed rock along the top of the excavation for a
distance of at least 30 feet (laterally) beyond the limits of the production shot, or
to the end of the cut.

In consultation with the Owner’s Representative, potentially unstable boulders or
other loose material uphill of the pre-split holes should be identified and removed
prior to blasting.

Blast holes shall be drilled on the pattern submitted by the Contractor on the
Individual Blast Plan, as approved by the Owner’s Representative.

Drilling logs shall be kept for each blast hole and shall show the approximate depth
of zones of soft or weathered rock, mud pockets, voids, and discontinuities, as well
as the rate of penetration and the color and character of drill cuttings. This
information should be used to properly load blast holes, including stemming decks
across weak zones and voids. Copies of the logs should be included in the Post-
Blast Report.

Immediately after drilling, blast holes shall be covered or otherwise protected to
prevent overburden, drill cuttings, detonators, or other materials from falling into
the holes before loading.

All blast holes shall be checked and measured before loading any explosives. If
more than 5 percent of the blast holes are found to be short, either because they
were not drilled to the full depth or because they have become plugged, the
Owner’s Representative may require the Contractor to deepen or clean out the
holes.

Hole Diameter

1.

2.

Unless a variance is approved by the Owner’s Representative, the maximum
diameter of production blast holes shall be 4 inches.

Pre-split or trim blast holes shall be between 2.5 and 3 inches in diameter.

Drilling Equipment and Tolerances
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Production blast holes shall be drilled within two blast hole diameters of the staked
collar location.

Pre-split holes, trim blast, and guide holes shall be drilled within three inches of the
staked collar location.

The Contractor shall control pre-split, trim blast, and guide hole drilling operations
such that no hole deviates from the plane of the planned slope by more than 9
inches. If pre-split, trim blast, or guide holes routinely fail to meet this tolerance,
the Owner’s Representative may require the Contractor to reduce the bench
height.

Drilling equipment used to drill pre-split, trim blast, and guide holes shall have
mechanical, electromechanical, or electronic devices affixed to the equipment to
accurately determine the angle at which the drill steel enters the rock. Pre-split
hole drilling will not be permitted if these devices are missing or inoperative.

If more than 5% of the holes are drilled outside of these tolerances, at the option
of the Owner’s Representative, the Contractor may be required to fill out-of-
tolerance holes with crushed stone and re-drill them at the proper locations.

3.7 PRE-SPLITTING

A.  Length and Spacing of Holes

1.

2.

4.

17-2024.0204

The center-to-center spacing of pre-split holes shall be between 12 and 30 inches.
For the test blasts, it is expected (but not explicitly required) that the spacing will
be 18 inches for 0.5H:1V slopes and 30 inches for 0.25H:1V slopes.

a. Atighter spacing or the use of guide holes may be required if satisfactory results
cannot be achieved, as determined by the Owner’s Representative.

b. The spacing shall not exceed 30 inches, unless the Owner’s Representative
approves a variance. Justification to increase hole spacing shall be based on
the Owner’s Representative's opinion that test blasts have produced
satisfactory results.

The length of pre-split holes shall not exceed 30 feet unless the Contractor can
demonstrate to the Owner’s Representative that the specified excavation
tolerances can be maintained, and a uniform slope can be produced.

Where the cut height requires multiple lifts, a 2-foot offset between lifts is
permitted to allow for drilling equipment clearances, as shown on the Drawings.

The row of pre-split holes shall extend laterally a minimum of 30 feet beyond the
limits of the production holes to be detonated, or to the end of the cut.

Controlled Blasting
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B.  Explosives

1. Explosive materials shall be suitable and appropriate for the hole conditions (wet
or dry).

2. Unless a variance is approved by the Owner’s Representative, the maximum
diameter of explosive used in pre-split holes (except for a concentrated charge
placed at the bottom of the hole) shall not be greater than one half the diameter
of the pre-split hole.

3. Unless a variance is approved by the Owner’s Representative, only standard
explosives manufactured specifically for pre-splitting shall be used.

a. If fractional portions of standard explosive cartridges are used, they shall be
firmly affixed to the detonating cord in such a manner that they will not slip or
bridge across the hole. Spacing of fractional cartridges along the length of the
detonating cord shall be as necessary to achieve the desired results but shall
not exceed 36 inches without approval by the Owner’s Representative.

4. Thetop charge shall be placed far enough below the collar, and the weight reduced
as necessary to avoid overbreak and heave.

5. The bottom charge shall not be large enough to cause overbreak.
C. Stemming

1. The upper portion of all pre-split holes, from the top of the uppermost charge to
the collar of the hole shall be stemmed with dry, angular, granular material that
passes a 3/8-inch sieve.

D.  Firing Sequence

1. Aslong as equally satisfactory cut slopes are produced, the Contractor may either
pre-split the face prior to drilling the production holes or pre-split the face and
production blast at the same time, provided that the pre-split holes are fired first.

2. If required to reduce ground vibrations, pre-split holes may be delayed; however,
the maximum hole-to-hole delay shall be 25 milliseconds.

E.  Precision Pre-Splitting

1. The use of precision pre-splitting techniques, as described by Konya (2015), are not
anticipated for this project.
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3.8 TRIM (CUSHION) BLASTING

A. Ifthe horizontal distance from the cut face to the existing free face is less than 15 feet,
the Contractor may trim blast in lieu of pre-splitting.

B.  The difference in delay time between the trim line and the nearest production row
shall be at least 25 milliseconds but not more than 75 milliseconds.

C. All other specified requirements for pre-split holes shall apply to trim blast holes.

3.9 PRODUCTION BLASTING

A. General

1.

Maintain a burden distance not more than one half the bench height and between
25 and 35 times the diameter of the explosive charge in the blast hole.

Production blast holes shall not be drilled closer than 6 feet to the controlled blast
line unless specifically approved by the Owner’s Representative.

The row of production blast holes immediately adjacent to the excavation line (pre-
split face) shall be inclined approximately parallel to the excavation line.

The bottom of production blast holes (excluding subdrill depth) shall not be lower
than the bottom of the pre-split holes.

Whenever practical, detonation of production blast holes shall be on a delay
sequence toward a free face

B.  Explosives

1.

17-2024.0204

Explosive materials shall be suitable and appropriate for the hole conditions (wet
or dry).

The maximum diameter of explosive cartridges that may be loaded into production
blast holes shall be a function of the lift height (or individual hole length, if shorter
than the design lift height).

a. For lifts (or individual holes) up to 10 feet deep, explosive cartridges shall not
exceed 1.25 inches in diameter.

b. For lifts (or individual holes) between 10 and 15 feet deep, explosive cartridges
shall not exceed 2 inches in diameter.

c. For lifts (or individual holes) between greater than 15 feet deep, explosive
cartridges shall not exceed 4 inches in diameter.
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C. Stemming

1. All production holes shall be stemmed with dry, angular, granular material that
passes a 3/8-inch sieve.

2. Unless otherwise approved by the Owner’s Representative, the height of the
stemming column shall be no less than 0.7 times the burden or 20 times the
diameter of the explosive charge, whichever is greater.

D.  Protection of Pre-Split Face

1. It is the Contractor’s responsibility to take all necessary precautions to minimize
blast damage to the pre-split face.

2. If the Owner’s Representative determines that production blasting is causing
excessive back-break the Contractor may be required to drill a line of buffer holes
between the production blast holes and the pre-split face.

a. If required, the row of buffer holes shall be located approximately 3 feet from
the pre-split face in a plane parallel to the pre-split holes.

b. Buffer holes shall be 3 inches in diameter and shall be spaced 36 inches center-
to-center.

c. The explosive load in buffer holes shall be 50 percent of the full load that could
be placed in a 3-inch-diameter hole. Buffer holes shall be fired on a delay
sequence toward a free face.

3.10 RIPRAP AND AGGREGATE PRODUCTION

A. If the Contractor determines that production of riprap and/or aggregate will be
operationally practical and provide an economic benefit to the project, the Contractor
shall test the rock to verify that it meets the specified physical and durability
requirements. Refer to Section 31 05 16, Aggregates for Earthwork.

3.11 MONITORING

A.  The Contractor shall provide seismographs conforming to the requirements of this
Section.

B.  The Contractor shall monitor each blast at locations determined by either the Owner’s
Representative or the Contractor’s Blasting Consultant to demonstrate that the
blasting induced ground vibrations and air blast overpressure at the closest structures
are within the limitations specified by this Section.
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C. Blast effects measurements shall be made in conformance to ISEE Seismograph Field
Practice Guidelines.

D. The Owner’s Representative may perform independent blast monitoring.

E.  The Contractor shall record a high-definition digital video of each blast using a camera
that conforms to the requirements of this Section. The video shall include coverage
before, during, and after initiation of the shot that clearly depicts the layout of the
shot, the behavior of the shot, and the resulting muck pile. The digital file of each shot
shall be named to identify the project, date, and shot number.

3.12 SUSPENSION OF BLASTING

A.  Blasting operations may be suspended by the Owner’s Representative for any of the
following reasons:

1. The Contractor's safety precautions are inadequate.

2. Air overpressure (airblast) or ground vibration (peak particle velocity) levels exceed
specified limits contained in this Section.

3. Existing structural conditions are aggravated, or adjacent improvements are
damaged by blasting.

4. Blasting endangers the stability of or causes damage to facilities outside the
prescribed limits of excavation.

5. The results of the blasting, in the opinion of the Owner’s Representative, are not
satisfactory.

6. Excessive loss of explosives, oils, or other pollutants as a result of poor handling
practices.

7. The Contractor’s personnel are acting unsafely around the blast area immediately,
before, during or after blasting operations.

8. Flyrock either projects outside the guarded area of the shot, projects outside the
limits of the site, damages adjacent structures, or results in either a personal injury,
damage to equipment, or damage to the Work.

9. The Contractor fails to submit Individual Blast Plans and Post Blast Reports.

B.  Blasting operations shall not resume until the Owner’s Representative has approved
the Contractor's revised blasting plan with modifications correcting the conditions
causing the suspension.
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C. Delays or suspensions of blasting operations as a result of improper Contractor actions
or inactions shall not be compensated, nor shall they form the basis for a claim.

3.13 PRE-BLAST/POST-BLAST INSPECTIONS

A. The Owner’s Representative may make pre-blast inspections of structures located
within the project limits and privately-owned residences, other structures, and water
wells located off the project site. The Owner’s Representative will notify the
Contractor at least 7 days prior to the inspections. A representative of the Contractor
may be present for these inspections.

3.14 DAMAGE REPAIR

A.  When blasting operations damage existing structures, offsite properties, or a portion
of the Work, or material surrounding or supporting the Work, the Contractor shall, at
his expense, promptly repair or replace damaged items to the condition that existed
prior to the damage, to the satisfaction of the Owner’s Representative.

B. Any damage to structures shall be immediately reported to the Owner’s
Representative.

C. Nothing contained herein shall relieve the Contractor of his responsibility for claims
arising from his construction operations. Failure to inspect any structure required by
these contract documents, or inadequacy of the inspections shall not relieve the
Contractor of his responsibility. The Contractor shall indemnify the Owner’s
Representative from such claims.

END OF SECTION
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PART 1

SECTION 31 23 19

DEWATERING

GENERAL

1.1 SUMMARY

A.  This Section includes temporary dewatering and surface water control systems for
open excavations and utility trenches.

B.  Section includes:

HwnN e

Dewatering systems.

Surface water control systems.
System operation and maintenance.
Water disposal.

1.2 RELATED SECTIONS

oo ®»

Section 02 30 00 - Subsurface Investigations.
Section 31 05 16 - Aggregates for Earthwork.
Section 31 23 16 - Excavation.
Section 31 23 17 - Trenching.

1.3 SUBMITTALS

A.  Dewatering Plan:

1.

17-2024.0204

Descriptions of proposed groundwater and surface water control facilities
including, but not limited to, equipment; methods; standby equipment and power
supply; pollution control facilities; discharge locations to be utilized; and provisions
for immediate temporary water supply as required by this Section.

Plan to be reviewed by the Owner’s Representative prior to the beginning of
construction activities requiring dewatering. Review by the Owner’s
Representative of the design shall not be construed as a detailed analysis of the
adequacy of the dewatering system, nor shall any provisions of the above
requirements be construed as relieving the Contractor of its overall responsibility
and liability for the work.
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1.4 DEFINITIONS
A. Dewatering includes the following:

1. Lowering of ground water table and intercepting horizontal water seepage to
prevent ground water from entering excavations, trenches, tunnels, and /or shafts.

2. Reducing piezometric pressure within strata to prevent failure or heaving of
excavations, trenches, tunnels, and /or shafts.

3. Disposing of removed water.
B.  Surface Water Control: Removal of surface water within open excavations.
1.5 QUALITY CONTROL

A.  All dewatering operations shall be adequate to assure the integrity of the finished
project and shall be the responsibility of the Contractor.

B.  Provide all labor, materials, and equipment necessary to dewater trench and structure
excavations, in accordance with the requirements of the Contract Documents.

C.  Secure all necessary permits to complete the requirements of this Section.

D. Control the rate and effect of the dewatering in such a manner as to avoid all
objectionable settlement and subsidence.

E.  Where the critical structures or facilities exist immediately adjacent to areas of
proposed dewatering, reference points shall be established and observed at frequent
intervals to detect any settlement which may develop.

1. The responsibility for conducting the dewatering operation in a manner which will
protect adjacent structures and facilities rests solely with the Contractor.

2. The cost of repairing any damage to adjacent structures and restoration of facilities
shall be the responsibility of the Contractor.
PART 2 PRODUCTS
2.1 EQUIPMENT

Dewatering, where required, may include the use of well points, sump pumps, temporary
pipelines for water disposal, rock or gravel placement, and other means. Standby pumping
equipment shall be maintained on the jobsite.

17-2024.0204 Dewatering
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PART 3

EXECUTION

3.1 DEWATERING

A.

Provide all equipment necessary for dewatering.

1. Have on hand, at all times, sufficient pumping equipment and machinery in good
working condition.

2. Have available, at all times, competent workers for the operation of the pumping
equipment.

3. Adequate standby equipment shall be kept available at all times to insure efficient
dewatering and maintenance of dewatering operation during power failure.

Dewatering for structures and pipelines shall commence when groundwater is first
encountered and shall be continuous until such times as water can be allowed to rise
in accordance with the provisions of this Section or other requirements.

Site Grading:
1. At all times, site grading shall promote drainage.
2. Surface runoff shall be diverted from excavations.

3. Water entering the excavation from surface runoff shall be collected in shallow
ditches around the perimeter of the excavation, drained to sumps, and be pumped
or drained by gravity from the excavation to maintain a bottom free from standing
water.

Dewatering shall at all times be conducted in such a manner as to preserve the
undisturbed bearing capacity of the subgrade soils at proposed bottom of excavation.

If foundation soils are disturbed or loosened by the upward seepage of water or an
uncontrolled flow of water, the affected areas shall be excavated and replaced with
drain rock.

Maintain the water level below the bottom of excavation in all work areas where
groundwater occurs during excavation construction, backfilling, and up to acceptance.

Flotation shall be prevented by maintaining a positive and continuous removal of
water. The Contractor shall be fully responsible and liable for all damages which may
result from failure to adequately keep excavations dewatered.

If well points or wells are used, they shall be adequately spaced to provide the
necessary dewatering and shall be sandpacked and/or other means used to prevent
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pumping of fine sands or silts from the subsurface. A continual check shall be
maintained to ensure that the subsurface soil is not being removed by the dewatering
operation.

Dispose of water from the work in a suitable manner without damage to the
environment or adjacent property. No water shall be drained into work built or under
construction without prior consent of the Owner’s Representative. Water shall be
filtered using an approved method to remove sand and fine sized soil particles before
disposal into any drainage system.

J. The release of groundwater to its static level shall be performed in such a manner as
to maintain the undisturbed state of the natural foundation soils, prevent disturbance
of compacted backfill and prevent flotation or movement of structures, pipelines, and
sewers.

K.  Dewatering of trenches and other excavations shall be considered as incidental to the
construction of the work and all costs thereof shall be included in the various contract
prices in the bid forms.

END OF SECTION
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SECTION 31 23 23

FILL
PART 1 GENERAL
1.1 SUMMARY
A.  This Section includes backfilling required at building perimeter and site structures to
subgrade elevations, fill under interior and exterior slabs-on-grade or pavement, and
fill under landscaped areas. Backfilling for utilities within building proper is included
within this section; backfilling for utilities outside building is included in Section
312317, Trenching.
B.  Section includes:

Backfilling building perimeter to subgrade elevations.
Backfilling site structures to subgrade elevations.

Fill under slabs-on-grade.

Fill under paving.

Fill for over-excavation.

uihk N e

1.2 RELATED SECTIONS

—T IommoO®rP

Section 03 11 00 - Concrete Work.

Section 31 05 13 - Soils for Earthwork.

Section 31 05 16 - Aggregates for Earthwork.
Section 31 22 13 - Rough Grading.

Section 31 23 16 - Excavation.

Section 31 23 17 - Trenching.

Section 31 23 24 - Flowable Fill.

Section 31 37 00 - Riprap.

Section 33 11 10 - Water Utility Distribution Piping.
Section 33 41 10 - Storm Utility Drainage Piping.

1.3 REFERENCES

A.  American Association of State Highway and Transportation Officials:
1. AASHTO T99 - Standard Specification for Moisture-Density Relations of Soils Using
a 2.5-kg (5.5-Ib) Rammer and a 305-mm (12-inch) Drop.
17-2024.0204 Fill
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B. ASTM International:

1.

ASTM C403 - Standard Test Method for Time of Setting of Concrete Mixtures by
Penetration Resistance

ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of
Soil Using Standard Effort (12,400 ft-Ibf/ft3 (600 kN-m/m3)).

ASTM D2922 - Standard Test Method for Density of Soil and Soil-Aggregate in Place
by Nuclear Methods (Shallow Depth).

ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in Place
by Nuclear Methods (Shallow Depth).

ASTM D4832 - Standard Test Method for Preparation and Testing of Controlled Low
Strength Material (CLSM) Test Cylinders.

1.4 DEFINITIONS

A.  Controlled Low Strength Material (CLSM): Also referred to as Flowable Fill elsewhere
in these Specifications. A self-compacted, cementitious material.

B. Imported Material: Materials obtained from sources offsite, suitable for specified use.

C.  Lift: Loose (uncompacted) layer of material.

D.  Optimum Moisture Content:

1.

2.

Determined in accordance with ASTM Standard specified to determine maximum
dry density for relative compaction.

Determine field moisture content on basis of fraction passing 3/4-inch sieve.

1.5 SUBMITTALS

A.  Section 01 33 00 - Submittal Procedures: Requirements for submittals.

B. Imported Materials:
1. Materials Source: Submit name and location of imported fill materials suppliers.
2. Manufacturer's Certificate: Certify Products meet or exceed specified
requirements.
3. Submit results of aggregate sieve analysis and standard proctor test for granular

17-2024.0204

material.

Fill
312323-2



C.

CLSM: Mix designs in accordance with Submittal requirements of Section 31 23 24,
Flowable Fill.

1.6 QUALITY ASSURANCE

A.

PART 2

Subsoil and topsoil fill materials: In accordance with Quality Assurance requirements
stated in Section 31 05 13, Soils for Earthwork.

Aggregate fill materials: In accordance with Quality Assurance requirements stated in
Section 31 05 16, Aggregates for Earthwork.

CLSM:

1. In-place testing: In accordance with ASTM C403.
2. Compressive testing: In accordance with ASTM D4832.

Allowable Tolerances: Final grades shall be plus or minus 0.1-foot.

PRODUCTS

2.1 FILL MATERIALS

A.  Subsoil Fill: Type S2, Imported Fill Material, as specified in Section 31 05 13, Soils for
Earthwork.

B. Imported Granular Fill: Coarse Aggregate Type Al, Dense-Graded Aggregate with
gradation as shown in the Drawings and specified in Section 31 05 16, Aggregates for
Earthwork.

C. Concrete:

1. Lean concrete as specified in Section 31 23 24, Flowable Fill, with compressive
strength of 100 psi.

2. Structural concrete as specified in Section 03 3000, Cast-in-Place Concrete.
Compressive strength as required by the application or as noted in the Drawings.

D. Drain Rock: Coarse Aggregate Type A2, Granular Drain Backfill Material with gradation
as shown in the Drawings and specified in Section 31 05 16, Aggregates for Earthwork.

E. Foundation Stabilization Material: Coarse Aggregate Type Al, Dense-Graded
Aggregate, 2-1/2” - 0 gradation as specified in Section 31 05 16, Aggregates for
Earthwork.

F.  Fill at north end of Old Airport Road right-of-way: Type A3, Select Native Granular
Material, as specified in Section 31 05 16, Aggregates for Earthwork.

17-2024.0204 Fill

312323-3



PART 3 EXECUTION
3.1 EXAMINATION

A.  Prior to Work in this Section, become familiar with Site conditions. In the event
discrepancies are found, notify Owner’s Representative as to the nature and extent of
the differing conditions.

B.  Verify sub-drainage, damp-proofing, or waterproofing installation has been inspected.

C.  Verify underground tanks are anchored to their own foundations to avoid flotation
after backfilling.

D.  Verify structural ability of unsupported walls to support loads imposed by fill.

3.2 SITE CONDITIONS

A.  Quantity Survey: The Contractor shall be responsible for calculations for quantities and
volume of cut and fill from existing site grades to finish grades established under this
contract as indicated in the Drawings or specified and shall include the cost for all
earthwork in the total basic bid.

B.  Dust Control: Must meet all federal, state and local requirements. Protect persons and
property from damage and discomfort caused by dust. Water surfaces as necessary
and when directed by Owner’s Representative to quell dust.

C. Soil Control: Soil shall not be permitted to accumulate on surrounding streets or
sidewalks nor to be washed into sewers.

D. See provisions for Work in Section 31 25 00, Erosion and Sediment Controls.

3.3 PREPARATION

A. Identify required lines, levels, contours, and datum locations.

B.  Control of Water:

1. Excavated areas shall be kept free of water and frost.

2. Bearing surfaces which become softened by water or frost shall be re-excavated to
solid bearing at Contractor’s expense and backfilled with compacted crushed rock
at Contractor’s expense.

3. See Section 31 23 19, Dewatering for additional details.

C. Compact subgrade to density requirements for subsequent backfill materials.
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D. Cut out soft areas of subgrade not capable of compaction in place and replace with
specified granular fill material. See Article 3.5, Overexcavation for Unsuitable
Foundation Conditions in Section 31 23 16, Excavation for additional details.

E.  Proof roll to identify soft spots; fill and compact to density equal to or greater than
requirements for subsequent fill material.

F.  Subgrade to be approved by Owner’s Representative prior to placement of structures
and commencement of backfill activities.

G. Do not allow or cause any work performed or installed to be covered up or enclosed
prior to required tests and approvals. Should any Work be enclosed or covered up,
uncover at Contractor’s expense.

3.4 BACKFILLING

A.  Backfill areas to contours and elevations shown in the Drawings with unfrozen
materials.

B. Do not place materials when weather conditions and/or moisture content prevent
attainment of specified density.

C.  Maintain optimum moisture content of backfill materials to attain required compaction
density.

D. Employ placement method that does not disturb or damage other work.

E.  Mechanical tampers permitted in confined areas.

F.  Systematically backfill to allow maximum time for natural settlement. Do not backfill
over porous, wet, frozen or spongy subgrade surfaces.

G. Foundation Base for Structures:

1. Bring excavation to required subgrade elevation shown in the Drawings.

2. Place foundation base material to required grade shown in the Drawings.

3. Place foundation base material in 6-inch lifts and compact to 95 percent maximum
dry density.

4. Reservoir Foundation:

a. Concrete Footings: Place a 6-inch minimum layer of Coarse Aggregate Type Al,
Dense-Graded Aggregate, %-inch-O gradation to required grade under all
concrete footings.
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b. Concrete Slabs: Place a 6-inch minimum layer of Coarse Aggregate Type Al,
Dense-Graded Aggregate,3/4-inch-0 gradation under all concrete slabs.

5. Pump Station:

a. Concrete Footings: Place a 6-inch minimum layer of Coarse Aggregate Type Al,
Dense-Graded Aggregate, 3/4 inch-O gradation to required grade under all
concrete footings.

b. Concrete Slabs: Place an 8-inch minimum layer of Coarse Aggregate Type Al,
Dense-Graded Aggregate, 3/4 inch-0 gradation under all concrete slabs.

6. Foundations established near finished site grades:

a. Place a 3-inch thick layer of Coarse Aggregate Type Al, Dense-Graded
Aggregate, 3/4-inch-0 gradation in the bottom of footing excavations to
minimize disturbance of silty foundation soils during wet weather.

b. Lightly compact material with a light-weight hand-operated vibratory plate
compactor.

c. To provide uniform support, slabs should be underlain by a minimum 8-inch
thick granular base course consisting of 1-1/2- or 3/4-inch - 0 gradation.

d. The base course material should be installed in a single lift and compacted to
at least 95 percent of the maximum dry density. See Drawings for details.

H.  Backfill for Structures:

1. Prior to placing backfill, remove forms, temporary construction and debris below
grade.

2. Backfill shall not be placed against poured concrete until 28 days have passed from
completion of original concrete pour, unless otherwise approved by Owner’s
Representative.

3. Heavy compactors and large pieces of construction equipment shall be kept away
from any embedded wall a distance of a least 5 feet in order to avoid the build-up
of excessive lateral pressures.

a. Over-compaction of fill near walls should be avoided.

4. Compaction within 5 feet of the walls shall be accomplished using hand-operated
vibratory plate compactors or tamping units.
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5. The maximum particle size of granular material placed against buried structures
shall be limited to no greater than 1 1/2-inch diameter.

6. Structural fill backfill material shall be brought up on all sides of the walls and
footings in such a manner as to avoid adverse differential lateral earth pressures
on the vertical surfaces.

7. Appropriate lift thickness will depend on the type of compaction equipment used
and the type of material being placed. All material shall be compacted to at least
95 percent of the standard maximum dry density.

a. For moderate- to heavy-weight compactors, a maximum loose lift thickness of
12 inches shall be used.

b. For hand-operated or small compactors, a maximum loose lift thickness of 8
inches shall be used.

8. Particular care must be taken to avoid damage to the pipe connections to the
structure.

9. Utility trench backfill within 10 feet of all structural perimeters shall meet the
requirements for structural fill.

For areas receiving surface structures or existing paved areas to be constructed or
replaced, such as roadways, driveways, and parking lots:

1. Place Coarse Aggregate Type Al, Dense-Graded Aggregate, 3/4-inch-0 gradation in
6-inch lifts.

2. Compact with vibratory equipment to 95 percent maximum density, unless
otherwise specified or shown in the Drawings.

Slope grade away from building minimum 2 percent slope for minimum distance of 5
feet, unless noted otherwise in the Drawings.

Make gradual grade changes. Blend slope into level areas.

Remove surplus backfill materials from Site in accordance with Section 31 23 16,
Excavation.

3.5 FIELD QUALITY CONTROL

A.  All testing and reporting shall be conducted and completed by an independent
laboratory provided by the Owner. Initial testing will be paid for by the Owner.
Subsequent testing after failure of initial acceptance testing shall be paid by the
Contractor.
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B.  Perform laboratory material tests in accordance with ASTM D698 (AASHTO T99).

C. In-place compaction testing for structural fill material shall be performed at 2-foot
elevation increments in the fill material with at a minimum of one test per each 2,500
square feet of material placed. The Owner’s Representative shall be provided with the
results of each compaction test at the time of testing.

D. Perform in place compaction tests in accordance with the following:

1. Density Tests: ASTM D2922.
2. Moisture Tests: ASTM D3017.

E.  When tests indicate Work does not meet specified requirements, remove Work,
replace and retest at the sole expense of the Contractor.

F.  When testing of subgrade is not possible or feasible as detailed above, proof roll
compacted fill surfaces under slabs-on-grade, pavers, paving, and as may be otherwise
required by the Owner’s Representative.

3.6 PROTECTION OF FINISHED WORK

A.  Reshape and re-compact fills subjected to vehicular traffic.

END OF SECTION
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SECTION 3123 24

FLOWABLE FILL

PART 1 GENERAL
1.1 SUMMARY

A.  This Section includes flowable lean concrete mix used for structure backfill, utility
bedding and backfill and other subgrade Site Work. Applications also include filling
abandoned structures and utilities that remain in place.

B.  Section Includes:

Structure backfill.

Utility bedding.

Utility backfill.

Filling abandoned utilities.

HwnN e

1.2 RELATED SECTIONS

Section 31 23 16 - Excavation.

Section 31 23 17 - Trenching.

Section 31 23 23 - Fill.

Section 33 11 10 - Water Utility Distribution Piping.
Section 33 11 50 - Existing Pipe Abandonment.
Section 33 41 10 - Storm Utility Drainage Piping.

mmo oW

1.3 DEFINITIONS

A.  Flowable Fill: Also referred to as Controlled Low Strength Material (CLSM) elsewhere
in the Specifications. Lean cement concrete fill.

B.  Utility: Any buried pipe, duct, conduit, manhole, tank, or cable.
1.4 REFERENCE STANDARDS
A.  ASTM International:
1. ASTM C33 - Standard Specification for Concrete Aggregates.
2. ASTM C94 - Standard Specification for Ready-Mixed Concrete.
3. ASTM C150 - Standard Specification for Portland Cement.

4. ASTM C260 - Standard Specification for Air-Entraining Admixtures for Concrete.
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5. ASTM C403 - Standard Test Method for Time of Setting of Concrete Mixtures by
Penetration Resistance.

6. ASTM C494 - Standard Specification for Chemical Admixtures for Concrete.

7. ASTM C618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural
Pozzolan for Use as a Mineral Admixture in Concrete.

8. ASTM C1017 - Standard Specification for Chemical Admixtures for Use in Producing
Flowing Concrete.

9. ASTM C1040 - Standard Test Methods for Density of Unhardened and Hardened
Concrete in Place By Nuclear Methods.

10. ASTM D4832 - Standard Test Method for Preparation and Testing of Controlled Low
Strength Material (CLSM) Test Cylinders.

1.5 SUBMITTALS
A.  Section 01 33 00 - Submittal Procedures: Requirements for submittals.

B.  Manufacturer's Certificate: Certify that products meet or exceed specified
requirements.

C.  Field Quality-Control Submittals:
1. Mix Design:
a. Furnish flowable fill mix design for each specified strength.
b. Furnish separate mix designs when admixtures are required for the following:

1) Flowable fill Work during hot and cold weather.
2) Air entrained flowable fill Work.

c. ldentify design mix ingredients, proportions, properties, admixtures, and tests.

2. Furnish test results to certify flowable fill mix design properties meet or exceed
specified requirements.

D. Delivery Tickets:

1. Furnish duplicate delivery tickets indicating actual materials delivered to Project
Site.

1.6 QUALITY ASSURANCE

A.  In-place testing of Flowable Fill: In accordance with ASTM C403.
B.  Compressive testing of Flowable Fill: In accordance with ASTM D4832.
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1.7 ENVIRONMENTAL REQUIREMENTS

A.  Minimum Conditions: The following minimum conditions shall be met at time of
flowable fill placement.

1.

2.

Do not install flowable fill during inclement weather.

Ambient temperature must be at least 34 degrees Fahrenheit (4 degrees Celsius)
and rising.

Flowable fill shall be at 40 degrees Fahrenheit (4 degrees Celsius).

Subgrade on which flowable fill is to be placed shall be free of disturbed or soft
material, debris and water.

1.8 FIELD MEASUREMENTS

A.  Verify field measurements before installing flowable fill to establish quantities required
to complete the Work.

PART 2

PRODUCTS

2.1 FLOWABLE FILL

A. Flowable Fill:

1.

2.

3.

Composed of cement, pozzolans, fine aggregate, water, and admixtures.
Low cement content.

Non-segregating, self-consolidating, free-flowing and excavatable material which
will result in a hardened, dense, non-settling fill.

Compressive strength at 28 days of 100 to 200 psi, if not otherwise shown in
Drawings or specified.

2.2 MATERIALS

A.  Portland Cement: ASTM C150, Type | — Normal.
B.  Fine Aggregates: ASTM C33.
C. Water: Clean and not detrimental to concrete.

2.3  ADMIXTURES

A.  Air Entrainment: ASTM C260.

B.  Chemical Admixture: ASTM C494.
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C.  Fly Ash: ASTM C618 Class C or F, obtained from residue of electric generating plant
using ground or powdered coal.

D. Plasticizing: ASTM C1017 Type |, plasticizing.
2.4  MIXES
A.  Mix and deliver flowable fill according to ASTM C94, Option C.

B.  Flowable Fill Design Mix:

ITEM PROPERTIES

Cement Content 75 to 100 Ib/cu yd

Fly Ash Content None

Water Content As specified

Air Entrainment 5to 35 percent
28-Day Compressive Strength Maximum 200 psi.

Unit Mass (Wet) 80 to 110 pcf

Temperature, Minimum at Point of Delivery 50 degrees F (10 degrees C)

C. Provide water content in design mix to produce self-leveling, flowable fill material at
time of placement.

D. Design mix air entrainment and unit mass are for laboratory design mix and source
quality control only.

2.5 SOURCE QUALITY CONTROL

A.  Test and analyze properties of flowable fill design mix and certify results for the
following:

1. Design mix proportions by weight of each material.
2. Aggregate: ASTM C33 for material properties and gradation.
3. Properties of plastic flowable fill design mix including:

Temperature.
Slump.

Air entrainment.
Wet unit mass.
Yield.

Cement factor.

S0 Q0 oW

4. Properties of hardened flowable fill design mix including:

a. Compressive strength at 1 day, 7 days, and 28 days. Report compressive
strength of each specimen and average specimen compressive strength.
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b. Unit mass for each specimen and average specimen unit mass at time of
compressive strength testing.

B.  Prepare delivery tickets containing the following information:
1. Project designation.
2. Date.
3. Time.
4. Class and quantity of flowable fill.
5. Actual batch proportions.
6. Free moisture content of aggregate.
7. Quantity of water withheld.
PART 3 EXECUTION
3.1 EXAMINATION
A.  Verify excavation specified in Section 31 23 16, Excavation and trenching specified in
Section 31 23 17, Trenching is complete.
B.  Verify utility installation as specified in elsewhere in the specifications is complete and
tested before placing flowable fill.
C.  Verify excavation is dry and dewatering system is operating, as may be required, prior
to placement of flowable fill.
3.2 PREPARATION
A.  Support and restrain utilities to prevent movement and flotation during installation of
flowable fill.
B.  Protect structures and utilities from damage caused by hydraulic pressure of flowable
fill before fill hardens.
C.  Protect utilities and foundation drains to prevent intrusion of flowable fill.
3.3 INSTALLATION - FILL, BEDDING, AND BACKFILL
A.  Place flowable fill by chute, pumping or other methods as approved by Owner’s
Representative.
B.  Place flowable fill in lifts to prevent lateral pressures from exceeding structural capacity
of structures and utilities.
C.  Place flowable fill evenly on both sides of utilities to maintain alignment.
D. Place flowablefill to elevations indicated on Drawings without vibration or other means
of compaction.
17-2024.0204 Flowable Fill
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3.4 INSTALLATION - FILLING ABANDONED UTILITIES

A.  Asspecified in Section 33 11 50, Existing Pipe Abandonment.
3.5 FIELD QUALITY CONTROL

A.  Perform inspection and testing according to ASTM C94.

1. Take samples for tests for every 100 cubic yards of flowable fill, or fraction thereof,
installed each day.

2. Sample, prepare and test four compressive strength test cylinders according to
ASTM D4832. Test one specimen at 3 days, one at 7 days, and two at 28 days.

3. Measure temperature at point of delivery when samples are prepared.

B.  Further construction proceeding upon placed flowable fill will be permitted only after
initial set is attained, as measured by ASTM C 403.

1. Perform in place penetration (density) tests using hand held penetrometer to
measure penetration resistance of hardened flowable fill.

2. Perform tests at locations as directed by Owner’s Representative.

C. Defective Flowable Fill: The Owner’s Representative reserves the right to reject all
flowable fill failing to meet the following test requirements or flowable fill delivered
without the following documentation.

1. Test Requirements:

a. Minimum temperature at point of delivery.
b. Compressive strength requirements for each type of fill.

2. Documentation: Duplicate delivery tickets.

D. No traffic or construction equipment shall be allowed on flowable fill for a least 24
hours after placement.

3.6 CLEANING
A.  Remove spilled and excess flowable fill from Project Site.

B.  Restore facilities and Site areas damaged or contaminated by flowable fill installation
to existing condition before installation.

END OF SECTION
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SECTION 31 37 00

RIP RAP

PART 1 GENERAL

1.1

SCOPE

This Section consists of furnishing and placing an erosion-resistant cover material for
protecting slopes and basins at locations shown or as directed.

1.2 RELATED SECTIONS
A.  Section 31 22 13, Rough Grading.
B.  Section 31 23 18, Rock Removal.
1.3 DEFINITIONS

A.  Filter Blanket - A layer of graded granular material placed between the area prepared
for it and the riprap.

B.  Grouted Riprap - Loose riprap with all or part of the spaces filled with Portland cement
mortar.

C. Keyed Riprap - Loose riprap placed on prepared slope, riprap geotextile or filter
blanket, as specified, and keyed in place by slapping the surface with a piece of armor
plating.

D. Loose Riprap - Specified classes of graded rock placed on prepared slope, riprap
geotextile or filter blanket, as specified.

E.  Riprap Backing - An option of using either riprap geotextile or a filter blanket placed
between the area prepared for it and the riprap.

F.  Riprap Basin - Energy dissipater consisting of loose riprap placed at pipe outlets as
specified.

G. Riprap Geotextile - A geotextile placed between the area prepared for it and the riprap.

1.4 SUBMITTALS

A.  Section 01 33 00 - Submittal Procedures: Requirements for submittals.

B.  Materials Source: Submit name of imported materials suppliers.

C.  Manufacturer's Certificate: Certify Products meet or exceed specified requirements.

D. Results of aggregate sieve analysis and standard proctor tests for all granular material.
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PART 2 MATERIALS
2.1 RIPRAP GEOTEXTILE
A.  Furnish riprap geotextile as shown in the Drawings.
2.2 RIPRAP REQUIREMENTS
A.  General - Furnish rock for loose riprap meeting the following requirements:
1. Meet the test requirements of provided herein.

2. Beangularin shape. Thickness of a single rock shall not be less than 1/3 its length.
Rounded rock will not be accepted unless authorized by the OWNER’S
REPRESENTATIVE.

3. Meet the gradation requirements for the class specified.

4. Be free from overburden, spoil, shale and organic material. Non-durable rock, shale
or rock with shale seams is not acceptable.

B.  Test Requirements - Furnish the rock meeting the following test requirements:

Material Test Requirement
Apparent Specific Gravity (AASHTO T 85) 2.50 Min.
% Absorption (AASHTO T 85) 6.0 Max.
Degradation (ODOT TM 208A)
Passing No. 20 Sieve 35.0% Max.
Sediment Height 8.0" Max.

Soundness (AASHTO T 104)
Average Loss of 2 1/2" -1 1/2" and
11/2"-3/4" fraction after 5 16.0% Max.
alternations

C. Gradation Requirements - Grade loose riprap by class and weight of rock according to
the following:

Class Class Class Class Class
50 100 200 700 2000 Percent
Weight of Rock (pounds) (by Weight)
50-30 100 - 60 200 - 700 - 2000 - 20.0
30-15 60 - 25 140 500 1400 30.0
15-2 25-2 140 - 80 500 - 1400 - 40.0
2-0 2-0 80-8 200 700 10.0-0
8-0 200 - 20 700 - 40
20-0 40-0
17-2024.0204 Rip Rap
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Uniformly grade each load of riprap from the smallest to the largest weight specified.
Control of gradation will be by visual inspection.

1.

Control Sample - If directed, provide, at a satisfactory location near the project site,
a rock sample of at least 5 tons meeting the gradation for the class specified. This
sample will be used as a frequent visual reference for judging the gradation of the
riprap supplied.

Sampling and Testing Assistance - Any difference of opinion between the OWNER’S
REPRESENTATIVE and the CONTRACTOR shall be resolved by dumping and checking
the gradation of two random truck loads of rock. Mechanical equipment, a sorting
site and labor needed to assist in checking gradation shall be provided by the
CONTRACTOR at no additional cost to the OWNER.

D. Grouted Riprap
1. Furnish rock for grouted rip rap meeting the requirements of stated herein for class
and size specified.
2. Furnish non-shrink Portland cement grout meeting the requirements of Section 03
60 00, Grouting.
E.  Filter Blanket - Furnish filter blanket material meeting the following requirements
according to riprap class:
Riprap Class Filter Blanket
Class 2000 16-inch layer of Class 50 riprap conforming to the requirements of this
section
Class 700 9-inch layer of 6-inch- 0 stone embankment meeting the test
requirements of this section
Class 200 6-inch layer of 4-inch- 0 stone embankment meeting the test
requirements of this section
Class 100 No filter blanket required
Class 50 No filter blanket required
PART 3 EXECUTION
3.1 PREPARATION
A.  Remove brush, trees, stumps and other organic material from slopes to be protected
by riprap and dress to a smooth surface.
B. Remove all unsuitable material to the depth shown or directed and replace with
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C. Compact filled areas as specified in Section 31 23 23, Fill.

D. Provide riprap protection as early as the structure foundation construction permits.
Prepare the surfaces to be protected as shown.

E.  Maintain the trench slopes, riprap geotextile or filter blanket until the riprap is placed.

3.2 RIPRAP GEOTEXTILE
A. Install riprap geotextile as shown in the Drawings or as directed by the OWNER’S
REPRESENTATIVE.
3.3 FILTER BLANKET CONSTRUCTION
A. If required, place the filter blanket on the prepared area to the full specified thickness
in one operation, using methods which will not cause segregation.
B.  The surface of the finished layer shall be reasonably even.
3.4 RIPRAP BACKING
A.  When indicated on the Drawings, the CONTRACTOR shall have the option of placing
either riprap geotextile or a filter blanket behind the riprap.
B. Install the backing per these specifications or as shown in the Drawings.
3.5 RIPRAP
A.  General - Unless otherwise directed, place the riprap protection as the embankment is
constructed. Its placement shall lag behind embankment construction only as
necessary to allow proper embankment construction and prevent mixture of
embankment and riprap material.
B.  Loose Riprap - Place riprap on the prepared area:

1. With a clam-shell, orange-peel bucket, skip or similar approved device which will
contain the riprap material to its final destination. Do not open the bucket until it
has been lowered to the slope on which the material is being placed

2. Toits full course thickness in one operation

3. According to the compaction requirements of Section 31 23 23, Fill if riprap is
placed on geotextile

4. By methods that do not cause segregation of riprap or displace the underlying
material
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5. To produce a compact riprap protection in which all sizes of material are placed in
their proper proportion

6. With some hand placing, or rearranging of individual stones by mechanical
equipment, or some other approved means to provide a smooth finished surface

Where filter material and/or riprap are placed under water, increase their thicknesses
as shown or as directed.

C. Keyed Riprap - After placing loose riprap material, key the riprap into place by slapping
the surface with a piece of armor plating (approximately 4 feet x 5 feet in size with a
weight of approximately 5,000 pounds) or other approved means which will produce
a nearly smooth surface.

D. Grouted Riprap - Place loose riprap material. If the depth specified for grouting is more
than 12 inches, place the riprap in lifts of 12 inches or less and grout each lift before
placing the next lift. Construct and grout the succeeding lifts before the grout in the
previous lift has hardened.

Thoroughly moisten the stones and sluice any excess fines to the underside of the
riprap before grouting. Deliver the grout to the place of final deposit by any means that
will ensure uniformity and prevent segregation of the grout. Spade or rod the grout
into the spaces to completely fill the voids in the riprap. Control pressure grouting and
do not unseat the stones. Penetration of the grout shall be to the depth shown on the
plans. If a rough surface is specified, brush the stone until 25% to 50% of the depth of
surface stone is exposed. For a smooth surface, grout the crevices to within 5/8-inch
of the surface.

Provide weep holes through the riprap as shown or as directed.

E. Riprap Basins - Excavate, backfill and construct riprap basins, without a riprap
geotextile or filter blanket, at pipe outlets with Class 50 riprap as shown or as directed.

3.6 Maintenance

A.  Maintain the riprap protection until accepted. Replace any material displaced by any
cause at no additional cost to the owner.

END OF SECTION
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PART 1

SECTION 32 11 23

AGGREGATE BASE COURSES

GENERAL

1.1 SUMMARY

A.  This Section includes construction of an aggregate subbase and base course for
placement under asphalt or concrete paving, unit paving, or placed and left exposed.

B.  Section Includes:

1.
2.

Aggregate subbase.
Aggregate base course.

1.2 RELATED REQUIREMENTS:

mo O w»

Section 31 05 16 - Aggregates for Earthwork.
Section 31 22 13 - Rough Grading.

Section 31 23 17 - Trenching.

Section 31 23 23 - Fill.

Section 32 12 16 - Asphalt Concrete Pavement.

1.3 REFERENCE STANDARDS

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

1.

AASHTO M288 - Standard Specification for Geotextile Specification for Highway
Applications.

T11, Standard Method of Test for Materials Finer Than 75um (No. 200) Sieve in
Mineral Aggregates by Washing.

T27, Standard Method of Test for Sieve Analysis of Fine and Coarse Aggregates.

AASHTO T99 - Standard Specification for Moisture-Density Relations of Soils Using
a 2.5-kg (5.5-Ib) Rammer and a 305-mm (12-in.) Drop.

B.  ASTM International (ASTM):

1.
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ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of
Soil Using Standard Effort (12,400 ft-Ibf/ft3 (600 kN-m/m3)).

ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place
by the Rubber Balloon Method.
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3. ASTM D2922 - Standard Test Method for Density of Soil and Soil-Aggregate in Place
by Nuclear Methods (Shallow Depth).

4. ASTM D2940 - Standard Specification for Graded Aggregate Material For Bases or
Subbases for Highways or Airports.

5. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in Place
by Nuclear Methods (Shallow Depth).

1.4 DEFINITIONS

A.  Completed Course: Compacted, unyielding, free from irregularities and standing water,
with smooth, tight, even surface, true to grade, line, and cross-section.

B.  Completed Lift: Compacted with uniform cross-section thickness.

C. Keystone: Fine aggregate used to aid in binding of loose surface stone.
1.5 SUBMITTALS

A.  Section 01 33 00 - Submittal Procedures: Requirements for submittals.

B.  Product Data:

1. Submit data for geotextile fabric and herbicide.

C.  Materials Source: Submit name of aggregate materials suppliers.

D.  Manufacturer's Certificate: Certify Products meet or exceed specified requirements.
1.6 QUALITY ASSURANCE

A.  Furnish each aggregate material from single source throughout the Work.

PART 2 PRODUCTS
2.1 SHOULDER AGGREGATE
A.  11/2-inch-0.

B. Coarse Aggregate: Type Al, Dense-Graded Aggregate as specified in Section 32 05 16,
Aggregates for Earthwork.

2.2 DENSE-GRADED BASE AGGREGATES

A.  3/4-inch-0.
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B. Coarse Aggregate: Type Al, Dense-Graded Aggregate as specified in Section 32 05 16,
Aggregates for Earthwork.

2.3 OPEN-GRADED BASE AGGREGATES
A.  Of the size shown on the Plans.
B. Coarse Aggregate: Type A2, Granular Drain Backfill Material as specified in Section
32 05 16, Aggregates for Earthwork.
2.4  SOURCE QUALITY CONTROL
A.  Perform tests necessary to locate acceptable source of materials meeting specified
requirements.
B.  Final approval of aggregate material will be based on test results of installed materials.
C. Should separation of coarse from fine materials occur during processing or stockpiling,
immediately change methods of handling materials to correct uniformity in grading.
2.5 EQUIPMENT
A.  Compaction Equipment: Adequate in design and number to provide compaction and
to obtain specified density for each layer.
2.6 ACCESSORIES
A.  Geotextile Fabric: AASHTO M288; non-woven, polypropylene.
PART 3 EXECUTION
3.1 SUBGRADE PREPARATION
A.  Obtain Owner’s Representative’s acceptance of subgrade before placing base course
or surfacing material.
B.  Verify compacted substrate is dry and ready to support paving and imposed loads.
1. Proof roll substrate with equipment approved by the Owner’s Representative in
minimum two perpendicular passes to identify soft spots.
2. Remove soft substrate and replace with compacted fill as specified in Section 31 23
23, Fill.
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3.2 PREPARATION

A.  Correct irregularities in substrate gradient and elevation by scarifying, reshaping, and
re-compacting.

B. Do not place base course or surfacing materials in snow or on soft, muddy, or frozen
subgrade.

3.3 HAULING AND SPREADING

A.  Hauling Materials:

1.

2.

3.

Do not haul over surfacing in process of construction.
Loads: Of uniform capacity.

Maintain consistent gradation of material delivered; loads of widely varying
gradations will be cause for rejection.

B.  Spreading Materials:

1.

Distribute material to provide required density, depth, grade, and dimensions with
allowance for subsequent lifts.

Produce even distribution of material on prepared surface without segregation.

Should segregation of coarse from fine materials occur during placing, immediately
change methods of handling materials to correct uniformity in grading.

Maintain consistent gradation of material. Widely varying gradation will be cause
for rejection.

3.4 CONSTRUCTION OF COURSES

A.  Untreated Aggregate Base Course:

1.

4.
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If the required compacted depth of the base course exceeds 6 inches, construct it
in two or more layers of nearly equal thickness. The maximum compacted thickness
of any one layer shall not exceed 6 inches.

Completed Course Total Thickness: As shown on the Drawings.

Spread lift on preceding course to required cross-section. Place each layer in
spreads as wide as practical and to the full width of the course before a succeeding
layer is placed.

Lightly blade and roll surface until thoroughly compacted.
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B.

5. Add keystone to achieve compaction and as required when aggregate does not
compact readily due to lack of fines or natural cementing properties, as follows:

a. Use 3/4-inch leveling course or surfacing material as keystone.
b. Spread evenly on top of base course, using spreader boxes or chip spreaders.

c. Roll surface until keystone is worked into interstices of base course without
excessive displacement.

d. Continue operation until course has become thoroughly keyed, compacted,
and will not creep or move under roller.

6. Blade or broom surface to maintain true line, grade, and cross-section.
Gravel Surfacing and Leveling Course:

1. Place shoulder aggregates in a single layer, or two or more layers of nearly equal
thickness. The maximum compacted thickness of any one layer shall not exceed 9
inches.

2. Spread on preceding course in accordance with cross-section shown.
3. Blade lightly and roll surface until material is thoroughly compacted.

4. Complete Total Thickness: As shown on the Plans, 8-inch minimum.

3.5 ROLLING AND COMPACTION

A.  Commence compaction of each layer of base immediately after spreading operations
and continue until density of 95 percent of maximum density has been achieved as
det