Expand & Upgrade Building 42 for Laboratory
VA Project No. 657-502
07-01-16

SECTION 31 20 00
EARTHWORK

PART 1 - GENERAL
1.1 DESCRIPTION OF WORK:

A. This section specifies the requirements for furnishing all equipment,

materials, labor, tools, and techniques for earthwork including, but

not limited to, the following:

1.
2.
3.
4.
5.
6.
7.

Site preparation.
Excavation.
Underpinning.

Filling and backfilling.
Grading.

Soil Disposal.

Clean Up.

1.2 DEFINITIONS:

A. Unsuitable Materials:

1.

Fills: Topsoil; frozen materials; construction materials and
materials subject to decomposition; clods of clay and stones larger
than 75 mm (3 inches); organic material, including silts, which are
unstable; and inorganic materials, including silts, too wet to be
stable and any material with a liquid limit and plasticity index
exceeding 40 and 15 respectively. Unsatisfactory soils also include
satisfactory soils not maintained within 2 percent of optimum
moisture content at time of compaction, as defined by ASTM D698.

. Existing Subgrade (Except Footing Subgrade): Same materials as

1.2_A.1, that are not capable of direct support of slabs, pavement,
and similar items with possible exception of improvement by

compaction, proof rolling, or similar methods.

. Existing Subgrade (Footings Only): Same as paragraph 1, but no fill

or backfill. If materials differ from reference borings and design
requirements, excavate to acceptable strata subject to COR"s
approval.

B. Building Earthwork: Earthwork operations required in area enclosed by a

line located 1500 mm (5 feet) outside of principal building perimeter.

It also includes earthwork required for auxiliary structures and

buildings.
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Trench Earthwork: Trenchwork required for utility lines.
Site Earthwork: Earthwork operations required in area outside of a line
located 1500 mm (5 feet) outside of principal building perimeter and
within new construction area with exceptions noted above.
Degree of compaction: Degree of compaction is expressed as a percentage
of maximum density obtained by laboratory test procedure. This
percentage of maximum density is obtained through use of data provided
from results of field test procedures presented in ASTM D1556, ASTM
D2167, and ASTM D6938.
Fill: Satisfactory soil materials used to raise existing grades. In the
Construction Documents, the term “fill” means fill or backfill as
appropriate.
Backfill: Soil materials or controlled low strength material used to
fill an excavation.
Unauthorized excavation: Removal of materials beyond indicated sub-
grade elevations or indicated lines and dimensions without written
authorization by the COR. No payment will be made for unauthorized
excavation or remedial work required to correct unauthorized
excavation.
Authorized additional excavation: Removal of additional material
authorized by the COR based on the determination by the Government’s
soils testing agency that unsuitable bearing materials are encountered
at required sub-grade elevations. Removal of unsuitable material and
its replacement as directed will be paid on basis of Conditions of the
Contract relative to changes in work.
Subgrade: The undisturbed earth or the compacted soil layer immediately
below granular sub-base, drainage fill, or topsoil materials.
Structure: Buildings, foundations, slabs, tanks, curbs, mechanical and
electrical appurtenances, or other man-made stationary features
constructed above or below the ground surface.
Borrow: Satisfactory soil imported from off-site for use as fill or
backfill.
Drainage course: Layer supporting slab-on-grade used to minimize
capillary flow of pore water.
Bedding course: Layer placed over the excavated sub-grade in a trench
before laying pipe. Bedding course shall extend up to the springline
of the pipe.
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Sub-base Course: Layer placed between the sub-grade and base course for
asphalt paving or layer placed between the sub-grade and a concrete
pavement or walk.
Utilities include on-site underground pipes, conduits, ducts, and
cables as well as underground services within buildings.
Debris: Debris includes all materials located within the designated
work area not covered in the other definitions and shall include but
not be limited to items like vehicles, equipment, appliances, building
materials or remains thereof, tires, any solid or liquid chemicals or
products stored or found in containers or spilled on the ground.
Contaminated soils: Soil that contains contaminates as defined and
determined by the COR or the Government’s testing agency.

1.3 RELATED WORK:

A.

B.

Materials testing and inspection during construction: Section 01 45 29,
TESTING LABORATORY SERVICES.

Protection of existing utilities, fire protection services, existing
equipment, roads, and pavements: Section 01 00 00, GENERAL
REQUIREMENTS.

Subsurface Investigation: Section 01 00 00, GENERAL REQUIREMENTS,
Article, PHYSICAL DATA.

Erosion Control: Section 01 57 19, TEMPORARY ENVIRONMENTAL CONTROLS,
and Section 32 90 00, PLANTING.

. Site preparation: Section 31 23 19, DEWATERING, and Section 02 41 00,

DEMOLITION.
Paving sub-grade requirements: 32 05 23 Cement and Concrete for

Exterior Improvements.

1.4 CLASSIFICATION OF EXCAVATION:

A.

Unclassified Excavation: Removal and disposal of pavements and other
man-made obstructions visible on surface; utilities, and other items
including underground structures indicated to be demolished and
removed; together with any type of materials regardless of character of
material and obstructions encountered.

. Classified Excavation: Removal and disposal of all material not defined

as Rock.

. Rock Excavation:
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1. Trenches and Pits: Removal and disposal of solid, homogenous,
interlocking crystalline material with firmly cemented, laminated,
or foliated masses or conglomerate deposits that cannot be excavated
with a late-model, track-mounted hydraulic excavator; equipped with
a 1050 mm (42 inch) wide, short-tip-radius rock bucket; rated at not
less than 103 kW (138 hp) flywheel power with bucket-curling force
of not less than 125 kN (28,090 Ibf) and stick-crowd force of not
less than 84.5 kN (19,000 Ibf); measured according to SAE J-1179.
Trenches in excess of 3000 mm (10 feet) wide and pits in excess of
9000 mm (30 feet) in either length or width are classified as open
excavation.

2. Open Excavation: Removal and disposal of solid, homogenous,
interlocking crystalline material firmly cemented, laminated, or
foliated masses or conglomerate deposits that cannot be dislodged
and excavated with a late-model, track-mounted loader; rated at not
less than 157 kW (210 hp) flywheel power and developing a minimum of
216 kN (48,510 Ibf) breakout force; measured according to SAE J-732.

3. Other types of materials classified as rock are unstratified masses,
conglomerated deposits and boulders of rock material exceeding 0.76
m3 (1 cubic yard) for open excavation, or 0.57 m3 (3/4 cubic yard)
for footing and trench excavation that cannot be removed by rock
excavating equipment equivalent to the above in size and performance
ratings, without systematic drilling, ram hammering, ripping, or
blasting, when permitted.

4. Blasting: Removal and disposal of solid, homogenous, interlocking
crystalline material firmly cemented, laminated, or foliated masses
or conglomerate deposits that cannot be removed with conventional
methods may not be performed by blasting.

5. Definitions of rock and guidelines for equipment are presented for
general information purposes only. The Contractor is expected to
use the information presented iIn the Geotechnical Engineering Report
to evaluate the extent and competency of the rock and to determine
both quantity estimations and removal equipment and efforts.

1.5 MEASUREMENT AND PAYMENT FOR EXCAVATION:
A. Measurement: The unit of measurement for excavation and borrow will be
the cubic yard, computed by the average end area method from cross
sections taken before and after the excavation and borrow operations,
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including the excavation for ditches, gutters, and channel changes,
when the material is acceptably utilized or disposed of as herein
specified. Quantities should be computed by a Registered Professional
Land Surveyor or Registered Civil Engineer, specified in Section 01 00
00, GENERAL REQUIREMENTS. The measurement will include authorized
excavation of satisfactory subgrade soil. The measurement will not
include the volume of subgrade material or other material used for
purposes other than directed. The volume of overburden stripped from
borrow pits and the volume of excavation for ditches to drain borrow
its, unless used as borrow material, will not be measured for payment.
The measurement will not include the volume of any excavation performed
prior to taking of elevations and measurements of the undisturbed

grade.

1.6 SUBMITTALS:

A

B.

Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT

DATA, AND SAMPLES.

Rock Excavation Report:

1. Certification of rock quantities excavated.

2. Excavation method.

3. Labor.

4. Equipment.

5. Land Surveyor®s or Civil Engineer®s name and official registration
stamp.

6. Plot plan showing elevation.

Furnish to COR:

1. Contactor shall furnish resumes with all personnel involved in the
project including Project Manager, Superintendent, and on-site
Engineer. Project Manager and Superintendent should have at least 3
years of experience on projects of similar size.

2. Soil samples.

a. Classification In accordance with ASTM D2487 for each on-site or
borrow soil material proposed for fill, backfill, engineered
fill, or structural fill.

b. Laboratory compaction curve in accordance with ASTM D698 AASHTO
T 99 for each on site or borrow soil material proposed for fill,
backfill, engineered fill, or structural fill.
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c. Test reports for compliance with ASTM D2940 requirements for
subbase material.

d. Pre-excavation photographs and videotape in the vicinity of the
existing structures to document existing site features, including
surfaces finishes, cracks, or other structural blemishes that
might be misconstrued as damage caused by earthwork operations.

e. The Contractor shall submit a scale plan daily that defines the
location, limits, and depths of the area excavated.

3. Contractor shall submit procedure and location for disposal of

unused satisfactory material. Proposed source of borrow material.

Notification of encountering rock in the project. Advance notice on

the opening of excavation or borrow areas. Advance notice on

shoulder construction for rigid pavements.

1.7 APPLICABLE PUBLICATIONS:

A

Publications listed below form a part of this specification to extent

referenced. Publications are referenced in text by basic designation

only.

American Association of State Highway and Transportation Officials
(AASHTO) :

T99-10. ..o Standard Method of Test for Moisture-Density

Relations of Soils Using a 2.5 kg (5.5 1b)
Rammer and a 305 mm (12 inch) Drop

T180-10. .. .o Standard Method of Test for Moisture-Density
Relations of Soils using a 4.54 kg (10 1b)
Rammer and a 457 mm (18 inch) Drop

American Society for Testing and Materials (ASTM):

C33-03. . i Concrete Aggregate

D448-08. ... oo Standard Classification for Sizes of Aggregate
for Road and Bridge Construction

D698-07el. ... .. ... ...... Standard Test Method for Laboratory Compaction
Characteristics of Soil Using Standard Effort
(12,400 ft. Ibf/ft® (600 kN m/m*))

D1140-00. .. ccccmiaaaans Amount of Material in Soils Finer than the No.
200 (75-micrometer) Sieve
D1556-07 .. oo ... .. Standard Test Method for Density and Unit

Weight of Soil in Place by the Sand Cone Method

31 20 00 - 6 AE File #3393



Expand & Upgrade Building 42 for Laboratory
VA Project No. 657-502

07-01-16
D1557-09. .. i i Standard Test Methods for Laboratory Compaction
Characteristics of Soil Using Modified Effort

, t- t m/m
56,000 ft-1bf/ft> (2700 kN m/m3

D2167-08. ... o .o o... Standard Test Method for Density and Unit
Weight of Soil in Place by the Rubber Balloon
Method

D2487-11. . . i Standard Classification of Soils for

Engineering Purposes (Unified Soil
Classification System)

D2940-09. .. .. .. .. _..... Standard Specifications for Graded Aggregate
Material for Bases or Subbases for Highways or
Airports

D6938-10. . ... .o Standard Test Method for In-Place Density and
Water Content of Soil and Soil-Aggregate by
Nuclear Methods (Shallow Depth

Society of Automotive Engineers (SAE):

J732-07 - e e e Specification Definitions - Loaders

J1179-08. .. ... Hydraulic Excavator and Backhoe Digging Forces

PART 2 - PRODUCTS
2.1 MATERIALS:

A

General: Provide borrow soil material when sufficient satisfactory
soil materials are not available from excavations.

Fills: Material in compliance with ASTM D2487 Soil Classification
Groups GW, GP, GM, SW, SP, SM, SC, and ML, or any combination of these
groups; free of rock or gravel larger than 75 mm (3 inches) in any
dimension, debris, waste, frozen materials, vegetation, and other
deleterious matter. Material approved from on site or off site sources
having a minimum dry density of 1760 kg/m3 (110 pcf), a maximum
Plasticity Index of 15, and a maximum Liquid Limit of 40.

. Engineered Fill: Naturally or artificially graded mixture of compliance
with ASTM D2487 Soil Classification Groups GW, GP, GM, SW, SP, SM, SC,

and ML, or any combination of these groups, or as approved by the
Engineer or material with at least 90 percent passing a 37.5-mm (1 1/2-
inch) sieve and not more than 12 percent passing a 75-um (No. 200)
sieve, per ASTM D2940;.

. Bedding: Naturally or artificially graded mixture of natural or crushed

gravel, crushed stone, and natural or crushed sand; ASTM D2940; except
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with 100 percent passing a 25 mm (1 inch) sieve and not more than 8

percent passing a 75-um (No. 200) sieve.

Drainage Fill: Washed, narrowly graded mixture of crushed stone, or

crushed or uncrushed gravel; ASTM D448; coarse-aggregate grading Size

57; with 100 percent passing a 37.5 mm (1 1/2-inch) sieve and 0 to 5

percent passing a 2.36 mm (No. 8) sieve.

Granular Fill:

1. Under concrete slab, - granular fill shall consist of clean, poorly
graded crushed rock, crushed gravel, or uncrushed gravel placed
beneath a building slab with or without a vapor barrier to cut off
the capillary flow of pore water to the area immediately below.

Fine aggregate grading shall conform to ASTM C 33 with a maximum of
3 percent by weight passing ASTM D 1140, 75 micrometers (No. 200)
sieve or 37.5 mm (1-1/2 inches) and no more than 2 percent by weight
passing the 4.75 mm (No. 4) size sieve or coarse aggregate Size 57,
67, or 77.

2. Bedding for sanitary and storm sewer pipe, crushed stone or gravel
graded from 13 mm (1/2 inch) to 4.75 mm (No 4), per ASTM D2940.

- Requirements for Offsite Soils: Offsite soils brought in for use as

backfill shall be tested for TPH, BTEX and full TCLP including
ignitability, corrosivity and reactivity. Backfill shall contain less
than 100 parts per million (ppm) of total hydrocarbons (TPH) and less
than 10 ppm of the sum of Benzene, Toleune, Ethyl Benzene, and Xylene
(BTEX) and shall not fail the TCLP test. TPH concentrations shall be
determined by using EPA 600/4-79/020 Method 418.1. BTEX concentrations
shall be determined by using EPA SW-846.3-3a Method 5030/8020. TCLP
shall be performed in accordance with EPA SW-846.3-3a Method 1311.
Provide Borrow Site Testing for TPH, BTEX and TCLP from a composite
sample of material from the borrow site, with at least one test from
each borrow site.

. Buried Warning and ldentification Tape: Polyethylene plastic, warning

tape manufactured specifically for warning and identification of buried
utility lines. Provide tape on rolls, 3 inch minimum width, color
coded as specific below for the intended utility with warning and
identification imprinted in bold black letters continuously over the
entire tape length. Warning and identification to read, “CAUTION,
BURIED (intended service) LINE BELOW” or similar wording. Color and
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printing shall be permanent, Unaffected by moisture or soil. Warning
tape color codes:
Red: Electric
Yellow: Gas, Oil, Dangerous Materials
Orange: Telephone and Other Communications
Blue: Water Systems
Green: Sewer System
White: Steam Systems
Gray: Compressed Air
Warning Tape for Metallic Piping: Acid and alkali-resistant
polyethylene plastic tape conforming to the width, color, and printing
requirements specified above. Minimum thickness of tape shall be 0.076
mm (0.003 inch). Tape shall have a minimum strength of 10.3 MPa (1500
psi) lengthwise, and 8.6 MPa (1250 psi) crosswise, with a maximum 350
percent elongation.
Detectable Warning Tape for Non-Metallic Piping: Polyethylene plastic
tape conforming to the width, color, and printing requirements
specified above. Minimum thickness of the tape shall be 0.102 mm
(0.004 inch). Tape shall have a minimum strength of 10.3 MPa (1500 psi)
lengthwise and 8.6 MPa (1250 psi) crosswise. Tape shall be
manufactured with integral wires, foil backing, or other means of
enabling detection by a metal detector when tape is buried up to 0.9 m
(3 feet) deep. Encase metallic element of the tape in a protective
Jacket or provide with other means of corrosion protection.
Detection Wire For Non-Metallic Piping: Detection wire shall be
Insulated single strand, solid copper with a minimum of 12 AWG.

PART 3 - EXECUTION
3.1 SITE PREPARATION:

A

Clearing: Clear within limits of earthwork operations as shown. Work
includes removal of trees, shrubs, fences, foundations, incidental
structures, paving, debris, trash, and other obstructions. Remove
materials from Medical Center.

Grubbing: Remove stumps and roots 75 mm (3 inch) and larger diameter.
Undisturbed sound stumps, roots up to 75 mm (3 inch) diameter, and
nonperishable solid objects a minimum of 900 mm (3 feet) below subgrade
or finished embankment may be left.
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Trees and Shrubs: Trees and shrubs, not shown for removal, may be
removed from areas within 4500 mm (15 feet) of new construction and
2250 mm (7.5 feet) of utility lines when removal is approved in advance
by COR. Remove materials from Medical Center. Box, and otherwise
protect from damage, existing trees and shrubs which are not shown to
be removed in construction area. Immediately repair damage to existing
trees and shrubs by trimming, cleaning and painting damaged areas,
including roots, in accordance with standard industry horticultural
practice for the geographic area and plant species. Do not store
building materials closer to trees and shrubs, that are to remain, than
farthest extension of their limbs.
Stripping Topsoil: Strip topsoil from within limits of earthwork
operations as specified. Topsoil shall be a fertile, friable, natural
topsoil of loamy character and characteristic of locality. Topsoil
shall be capable of growing healthy horticultural crops of grasses.
Stockpile topsoil and protect as directed by COR. Eliminate foreign
materials, such as weeds, roots, stones, subsoil, frozen clods, and
similar foreign materials larger than 0.014 m3 (1/2 cubic foot) in
volume, from soil as it is stockpiled. Retain topsoil on station.
Remove foreign materials larger than 50 mm (2 inches) in any dimension
from topsoil used in final grading. Topsoil work, such as stripping,
stockpiling, and similar topsoil work shall not, under any
circumstances, be carried out when soil is wet so that the composition
of the soil will be destroyed.
Concrete Slabs and Paving: Score deeply or saw cut to insure a neat,
straight cut, sections of existing concrete slabs and paving to be
removed where excavation or trenching occurs. Extend pavement section
to be removed a minimum of 300 mm (12 inches) on each side of widest
part of trench excavation and insure final score lines are
approximately parallel unless otherwise indicated. Remove material from
Medical Center.
Lines and Grades: Registered Professional Land Surveyor or Registered
Civil Engineer, specified in Section 01 00 00, GENERAL REQUIREMENTS,
shall establish lines and grades.
1. Grades shall conform to elevations indicated on plans within the
tolerances herein specified. Generally grades shall be established

to provide a smooth surface, free from irregular surface changes.
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Grading shall comply with compaction requirements and grade cross
sections, lines, and elevations indicated. Where spot grades are
indicated the grade shall be established based on interpolation of
the elevations between the spot grades while maintaining appropriate
transition at structures and paving and uninterrupted drainage flow
into inlets.

2. Locations of existing and proposed elevations indicated on plans are
approximate from a site survey that measured spot elevations and
subsequently generated existing contours and spot elevations.
Proposed spot elevations and contour lines have been developed
utilizing the existing conditions survey and developed contour lines
and may be approximate. Contractor is responsible to notify COR of
any differences between existing elevations shown on plans and those
encountered on site by Surveyor/Engineer described above. Notify COR
of any differences between existing or constructed grades, as
compared to those shown on the plans.

3. Subsequent to establishment of lines and grades, Contractor will be
responsible for any additional cut and/or fill required to ensure
that site is graded to conform to elevations indicated on plans.

4. Finish grading is specified in Section 32 90 00, PLANTING.

G. Disposal: All materials removed from the property shall be disposed of
at a legally approved site, for the specific materials, and all
removals shall be in accordance with all applicable Federal, State and
local regulations. No burning of materials is permitted onsite.

3.2 EXCAVATION:

A. Shoring, Sheeting and Bracing: Shore, brace, or slope, its angle of
repose or to an angle considered acceptable by the COR, banks of
excavations to protect workmen, banks, adjacent paving, structures, and
utilities.

1. Design of the temporary support of excavation system is the
responsibility of the Contractor. The Contractor shall submit a
Shoring and Sheeting plan for approval 15 days prior to starting
work. Submit drawings and calculations, certified by a registered
professional engineer, describing the methods for shoring and
sheeting of excavations. Shoring, including sheet piling, shall be
furnished and installed as necessary to protect workmen, banks,
adjacent paving, structures, and utilities. Shoring, bracing, and
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sheeting shall be removed as excavations are backfilled, in a manner
to prevent caving.

2. Construction of the support of excavation system shall not interfere
with the permanent structure and may begin only after a review by
the COR.

3. Extend shoring and bracing to a minimum of 1500 mm (5 feet) below
the bottom of excavation. Shore excavations that are carried below
elevations of adjacent existing foundations.

4_ If bearing material of any foundation is disturbed by excavating,
improper shoring or removal of existing or temporary shoring,
placing of backfill, and similar operations, the Contractor shall
underpin the existing foundation, per Section 3.3 provide a concrete
Ffill support under disturbed foundations, as directed by COR, at no
additional cost to the Government. Do not remove shoring until
permanent work in excavation has been inspected and approved by COR.

5. The Contractor is required to hire a Professional Geotechnical
Engineer to provide inspection of excavations and soil/groundwater
conditions throughout construction. The Geotechnical Engineer shall
be responsible for performing pre-construction and periodic site
visits throughout construction to assess site conditions. The
Geotechnical Engineer shall update the excavation, sheeting and
dewatering plans as construction progresses to reflect changing
conditions and shall submit an updated plan if necessary. A written
report shall be submitted, at least monthly, informing the
Contractor and COR of the status of the plan and an accounting of
the Contractor®s adherence to the plan addressing any present or
potential problems. The Geotechnical Engineer shall be available to
meet with the COR at any time throughout the contract duration.

B. Excavation Drainage: Operate pumping equipment, and/or provide other
materials, means and equipment as required to keep excavation free of
water and subgrade dry, firm, and undisturbed until approval of
permanent work has been received from COR. Approval by the COR is also
required before placement of the permanent work on all subgrades.
Groundwater flowing toward or into excavations shall be controlled to
prevent sloughing of excavation slopes and walls, boils, uplift and
heave in the excavation and to eliminate interference with orderly
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progress of construction. French drains, sumps, ditches or trenches
will not be permitted within 0.9 m (3 feet) of the foundation of any
structure, except with specific written approval, and after specific
contractual provisions for restoration of the foundation area have been
made. Control measures shall be taken by the time the excavation
reaches the water level iIn order to maintain the integrity of the in
situ material. While the excavation is open, the water level shall be
maintained continuously, at least 0.6m (2 feet) below the working

level. Operate dewatering system continuously until construction work

below existing water levels is complete. Submit performance records
weekly.

Subgrade Protection: Protect subgrades from softening, undermining,

washout, or damage by rain or water accumulation. Reroute surface

water runoff from excavated areas and not allow water to accumulate 1in
excavations. Do not use excavated trenches as temporary drainage
ditches. When subgrade for foundations has been disturbed by water,
remove disturbed material to firm undisturbed material after water is
brought under control. Replace disturbed subgrade in trenches with
concrete or material approved by the COR.

Proofrolling:

1. After rough grade has been established in cut areas and prior to
placement of fill in fill areas under building and pavements,
proofroll exposed subgrade with a fully loaded dump truck to check
for pockets of soft material.

2. Proof rolling shall be done on an exposed subgrade free of surface
water (wet conditions resulting from rainfall) which would promote
degradation of an otherwise acceptable subgrade. After stripping,
proof roll the existing subgrade of the proposed paved area with six
passes of a dump truck loaded with 6 cubic meters (4 cubic yards) of
soil. Operate the truck in a systematic manner to ensure the number
of passes over all areas, and at speeds between 4 to 5.5 km/hour (2
1/2 to 3 1/2 mph). Notify the COR a minimum of 3 days prior to
proof rolling. Proof rolling shall be performed in the presence of
the COR. Rutting or pumping of material shall be undercut as
directed by the COR and replaced with select material. Bids shall
be based on replacing approximately 0 square meters (square yards),
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with an average depth of 0 mm (inches) at various locations.

Maintain subgrade until succeeding operation has been accomplished.

E. Building Earthwork:

1.

Excavation shall be accomplished as required by drawings and
specifications.

Excavate foundation excavations to solid undisturbed subgrade.
Remove loose or soft materials to a solid bottom.

Fill excess cut under footings or foundations with 25 MPa (3000 psi)
concrete poured separately from the footings.

Do not tamp earth for backfilling in footing bottoms, except as
specified.

Slope grades to direct water away from excavations and to prevent
ponding.

Capillary water barrier (granular fill) under concrete floor and
area-way slabs on grade shall be placed directly on the subgrade and
shall be compacted with a minimum of two passes of a hand-operated
plate-type vibratory compactor.

Ensure that footing subgrades have been inspected and approved by
the COR prior to concrete placement. Excavate to bottom of pile cap
prior to placing or driving piles, unless authorized otherwise by
the COR. Backfill and compact over excavations and changes in grade
due to pile driving operations to 95 percent of ASTM D698 maximum
density.

F. Trench Earthwork:

1.

Utility trenches (except sanitary and storm sewer):

a. Excavate to a width as necessary for sheeting and bracing and
proper performance of the work.

b. Grade bottom of trenches with bell holes scooped out to provide a
uniform bearing.

C. Support piping on suitable undisturbed earth unless a mechanical
support is shown. Unstable material removed from the bottom of
the trench or excavation shall be replaced with select granular
material placed in layers not exceeding 150 mm (6 inches) loose
thickness.

d. Length of open trench in advance of piping laying shall not be
greater than is authorized by COR.
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Provide buried utility lines with utility identification tape.

Bury tape 300 mm (12 inches) below finished grade; under

pavements and slabs, bury tape 150 mm (6 inches) below top of

subgrade

Bury detection wire directly above non-metallic piping at a

distance not to exceed 300 mm (12 inches) above the top of pipe.

The wire shall extend continuously and unbroken, from manhole to

manhole. The ends of the wire shall terminate inside the

manholes at each end of the pipe, with a minimum of 0.9 m (3

feet) of wire, coiled, remaining accessible in each manhole. The

wire shall remain insulated over it"s entire length. The wire
shall enter manholes between the top of the corbel and the frame,
and extend up through the chimney seal between the frame and the
chimney seal. For force mains, the wire shall terminate in the
valve pit at the pump station end of the pipe.

Bedding shall be of the type and thickness shown. [Initial

backfill material shall be placed and compacted with approved

tampers to a height of at least one foot above the utility pipe
or conduit. The backfill shall be brought up evenly on both
sides of the pipe for the full length of the pipe. Care shall be
taken to ensure thorough compaction of the fill under the
haunches of the pipe. Except as specified otherwise in the
individual piping section, provide bedding for buried piping in
accordance with AWWA C600, Type 4, except as specified herein.

Backfill to top of pipe shall be compacted to 95 percent of ASTM

D 698 maximum density. Plastic piping shall have bedding to

spring line of pipe. Provide materials as follows:

1) Class I: Angular, 6 to 40 mm (0.25 to 1.5 inches), graded
stone, including a number of fill materials that have regional
significance such as coral, slag, cinders, crushed stone, and
crushed shells.

2) Class 1l: Coarse sands and gravels with maximum particle size
of 40 mm (1.5 inches), including various graded sands and
gravels containing small percentages of fines, generally
granular and noncohesive, either wet or dry. Soil Types GW,
GP, SW, and SP are included in this class as specified in ASTM
D2487.
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3) Clean, coarse-grained sand classified as fine aggregate in
accordance with Section 1003.04, of the IDOT State Standard
bedding and backfill as indicated.

4) Clean, coarsely graded natural gravel, crushed stone or a
combination thereof identified as gradation CA-11 of the IDOT
State Standard in accordance with ASTM D2487 for bedding and
backfill as indicated.

2. Sanitary and storm sewer trenches:

a.

Trench width below a point 150 mm (6 inches) above top of pipe
shall be 600 mm (24 inches) maximum for pipe up to and including
300 mm (12 inches) diameter, and four-thirds diameter of pipe
plus 200 mm (8 inches) for pipe larger than 300 mm (12 inches).
Width of trench above that level shall be as necessary for
sheeting and bracing and proper performance of the work.

1) Bed bottom quadrant of pipe on suitable undisturbed soil or
granular fill. Unstable material removed from the bottom of
the trench or excavation shall be replaced with select
granular material placed in layers not exceeding 150 mm (6
inches) loose thickness.1l) Undisturbed: Bell holes shall be no
larger than necessary for jointing. Backfill up to a point 300
mm (12 inches) above top of pipe shall be clean earth placed
and tamped by hand.

2) Granular Fill: Depth of fill shall be a minimum of 75 mm (3
inches) plus one sixth of pipe diameter below pipe to 300 mm
(12 inches) above top of pipe. Place and tamp fill material by
hand.

Place and compact as specified remainder of backfill using

acceptable excavated materials. Do not use unsuitable materials.

Use granular fill for bedding where rock or rocky materials are

excavated.

Provide buried utility lines with utility identification tape.

Bury tape 300 mm (12 inches) below finished grade; under

pavements and slabs, bury tape 150 mm (6 inches) below top of

subgrade

Bury detection wire directly above non-metallic piping at a

distance not to exceed 300 mm (12 inches) above the top of pipe.

The wire shall extend continuously and unbroken, from manhole to
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manhole. The ends of the wire shall terminate inside the

manholes at each end of the pipe, with a minimum of 0.9 m (3

feet) of wire, coiled, remaining accessible in each manhole. The

wire shall remain insulated over it"s entire length. The wire
shall enter manholes between the top of the corbel and the frame,
and extend up through the chimney seal between the frame and the
chimney seal. For force mains, the wire shall terminate in the
valve pit at the pump station end of the pipe.

Bedding shall be of the type and thickness shown. [Initial

backfill material shall be placed and compacted with approved

tampers to a height of at least one foot above the utility pipe
or conduit. The backfill shall be brought up evenly on both
sides of the pipe for the full length of the pipe. Care shall be
taken to ensure thorough compaction of the fill under the
haunches of the pipe. Except as specified otherwise in the
individual piping section, provide bedding for buried piping in
accordance with AWWA C600, Type 4, except as specified herein.

Backfill to top of pipe shall be compacted to 95 percent of ASTM

D698 maximum density. Plastic piping shall have bedding to

spring line of pipe. Provide materials as follows:

1) Class I: Angular, 6 to 40 mm (0.25 to 1.5 inches), graded
stone, including a number of fill materials that have regional
significance such as coral, slag, cinders, crushed stone, and
crushed shells.

2) Class Il1: Coarse sands and gravels with maximum particle size
of 40 mm (1.5 inches), including various graded sands and
gravels containing small percentages of fines, generally
granular and noncohesive, either wet or dry. Soil Types GW,
GP, SW, and SP are included in this class as specified in ASTM
D2487.

3) Clean, coarse-grained sand classified as fine aggregate in
accordance with Section 1003.04, of the IDOT State Standard
bedding and backfill as indicated.

4) Clean, coarsely graded natural gravel, crushed stone or a
combination thereof identified as CA 10 in accordance with
Section 1004 of the IDOT State Standard for bedding and
backfill as indicated.
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G. Site Earthwork: Earth excavation includes excavating pavements and
obstructions visible on surface; underground structures, utilities, and
other items indicated to be removed; together with soil, boulders, and
other materials not classified as rock or unauthorized excavation.
Excavation shall be accomplished as required by drawings and
specifications. Excavate to indicated elevations and dimensions within
a tolerance of plus or minus 25 mm (1 inch). Extend excavations a
sufficient distance from structures for placing and removing concrete
formwork, for installing services and other construction, complying
with OSHA requirements, and for inspections. Remove subgrade materials
that are determined by COR as unsuitable, and replace with acceptable
material. If there iIs a question as to whether material is unsuitable
or not, the contractor shall obtain samples of the material, under the
direction of the COR, and the materials shall be examined by an
independent testing laboratory for soil classification to determine
whether it is unsuitable or not. When unsuitable material is
encountered and removed, contract price and time will be adjusted in
accordance with Articles, DIFFERING SITE CONDITIONS, CHANGES and
CHANGES-SUPPLEMENT of the GENERAL CONDITIONS as applicable. Adjustments
to be based on volume in cut section only.

1. Site Grading:

a. Provide a smooth transition between adjacent existing grades and
new grades.

b. Cut out soft spots, fill low spots, and trim high spots to comply
with required surface tolerances.

c. Slope grades to direct water away from buildings and to prevent
ponds from forming where not designed. Finish subgrades to
required elevations within the following tolerances:

1) Lawn or Unpaved Areas: Plus or minus 25 mm (1 inch).
2) Walks: Plus or minus 25 mm (1 inch).
3) Pavements: Plus or minus 13 mm (1 inch).

d. Grading Inside Building Lines: Finish subgrade to a tolerance of
13 mm (1/2 inch) when tested with a 3000 mm (10 foot)
straightedge.
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3.3 UNDERPINNING:

A. Design of the underpinning system is the responsibility of the

Contractor and should be designed by a registered professional engineer

and is subject to review and approval by the COR. Underpinning of

existing building foundations, as indicated on structural drawings, or

where excavation undermines existing foundations, shall be accomplished

in the following manner:

1.

Make general excavation for new construction, where new foundations
are to be below existing foundations, to elevation of new
foundations (or sized stone subbase), maintaining a 45 degree sloped
berm.

For underpinning pits, underpin existing wall foundations by
excavating 1200 mm (4 feet) wide pits to depth shown on drawings
skipping 3 sections at any one time so as to maintain support for
wall at all times.

Underpin intervening sections one at a time; no adjacent sections
shall be underpinned until concrete in adjacent sections shall have
reached 20 MPa (2500 psi) strength and have been dry packed with
non-shrink grout to obtain positive bearing. Sheet and brace
underpinning pits if soil will not stand on a vertical cut during
this operation, or as required for safety of workmen. Repack any
voids behind sheeting to prevent sloughing which could cause
settlement of existing foundations. Contractor performing this
portion of work shall have been prequalified by COR as having
previously performed successfully this type of work or will
demonstrate his capability for successfully performing this work. It
shall be sole responsibility of the Contractor to guard against
objectionable movement or settlement and to preserve integrity of
existing structures.

The tip elevation of the underpinning pits shall be a minimum of 900
mm (3 feet) below the adjacent excavation elevation.

Subgrades at the tip of the underpinning pit shall be clean, dry,
and free of debris and shall be observed by the COR prior to
concrete placement.

Concrete shall not be free fall greater than 3000 mm (10 feet) into
the pit.
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3.4 FILLING AND BACKFILLING:

A

General: Do not Fill or backfill until all debris, water,
unsatisfactory soil materials, obstructions, and deleterious materials
have been removed from excavation. For fill and backfill, use excavated
materials and borrow meeting the criteria specified herein, as
applicable. Borrow will be supplied at no additional cost to the
Government. Do not use unsuitable excavated materials. Do not backfill
until foundation walls have been completed above grade and adequately
braced, waterproofing or dampproofing applied, foundation drainage, and
pipes coming in contact with backfill have been installed and work
inspected and approved by COR. Contractor shall survey locations of
underground utilities for record documents before backfilling.
Contractor shall coordinate all inspecting of underground utilities
with the COR before backfilling. Contractor shall test all underground
utilities before final backfill.

Placing: Place materials in horizontal layers not exceeding 200 mm (8
inches) in loose depth for material compacted by heavy compaction
equipment, and not more than 100 mm (4 inches) in loose depth for
material compacted by hand-operated tampers and then compacted. Place
backfill and fill materials evenly on all sides of structures to
required elevations, and uniformly along the full length of each
structure. Place no material on surfaces that are muddy, frozen, or
contain frost.

Compaction: Compact with approved tamping rollers, sheepsfoot rollers,
pneumatic tired rollers, steel wheeled rollers, vibrator compactors, or
other approved equipment (hand or mechanized) well suited to soil being
compacted. Do not operate mechanized vibratory compaction equipment
within 3000 mm (10 feet) of new or existing building walls without
prior approval of COR. Moisten or aerate material as necessary to
provide moisture content that will readily facilitate obtaining
specified compaction with equipment used. Backfill adjacent to any and
all types of structures shall be placed and compacted to at least 90
percent laboratory maximum density for cohesive materials or 95 percent
laboratory maximum density for cohesionless materials to prevent
wedging action or eccentric loading upon or against the structure.
Compact soil to not less than the following percentages of maximum dry
density, according to ASTM D698 or ASTM D1557 as specified below:
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1. Fills, Embankments, and Backfill
a. Under proposed structures, building slabs, steps, and paved
areas, scarify and recompact top 300 mm (12 inches) of existing
subgrade and each layer of backfill or fill material in
accordance with AASHTO T99 Method A, ASTM D698 95 percent.
b. Curbs, curbs and gutters, AASHTO T99 Method A, ASTM D698 95
percent.
c. Under Sidewalks, scarify and recompact top 150 mm (6 inches)
below subgrade and compact each layer of backfill or fill
material In accordance with AASHTO T99 Method A, ASTM D698 95
percent.
d. Landscaped areas, top 400 mm (16 inches), AASHTO T99 Method A
ASTM D698,85 percent.
e. Landscaped areas, below 400 mm (16 inches) of finished grade,
AASHTO T99, Method A, ASTM D698 90 percent.
2. Natural Ground (Cut or Existing)
a. Under building slabs, steps and paved areas, top 150 mm (6
inches), AASHTO T99 Method A, ASTM D698 95 percent.
b. Curbs, curbs and gutters, top 150 mm (6 inches), AASHTO T99
Method A, ASTM D698 95 percent.
c. Under sidewalks, top 150 mm (6 inches), AASHTO T99 Method A, ASTM
D698 95 percent.

. Borrow Material: Borrow material shall be selected to meet the

requirements and conditions of the particular Fill or embankment for
which it is to be used. Borrow material shall be obtained from the
borrow areas from approved private sources. Unless otherwise provided
in the contract, the Contractor shall obtain from the owners the right
to procure material, pay royalties and other charges involved, and bear
the expense of developing the sources, including rights-of-way for
hauling. Borrow material from approved sources on Government-
controlled land may be obtained without payment of royalties. Unless
specifically provided, no borrow shall be obtained within the limits of
the project site without prior written approval. Necessary clearing,
grubbing, and satisfactory drainage of borrow pits and the disposal of
debris thereon shall be considered related operations to the borrow

excavation.
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Opening and Drainage of Excavation and Borrow Pits: The Contractor
shall notify the COR sufficiently in advance of the opening of any
excavation or borrow pit to permit elevations and measurements of the
undisturbed ground surface to be taken. Except as otherwise permitted,
borrow pits and other excavation areas shall be excavated providing
adequate drainage. Overburden and other spoil material shall be
transported to designated spoil areas or otherwise disposed of as
directed. Borrow pits shall be neatly trimmed and drained after the
excavation is completed. The Contractor shall ensure that excavation
of any area, operation of borrow pits, or dumping of spoil material
results in minimum detrimental effects on natural environmental
conditions.

3.5 GRADING:

A.

General: Uniformly grade the areas within the limits of this section,
including adjacent transition areas. Smooth the Ffinished surface within
specified tolerance. Provide uniform levels or slopes between points
where elevations are indicated, or between such points and existing
finished grades. Provide a smooth transition between abrupt changes in
slope.

Cut rough or sloping rock to level beds for foundations. In pipe spaces
or other unfinished areas, fill low spots and level off with coarse
sand or fine gravel.

Slope backfill outside building away from building walls for a minimum
distance of 1800 mm (6 feet).

Finish grade earth floors in pipe basements as shown to a level,
uniform slope and leave clean.

Finished grade shall be at least 150 mm (6 inches) below bottom line of
window or other building wall openings unless greater depth is shown.
Place crushed stone or gravel fill under concrete slabs on grade,
tamped, and leveled. Thickness of fill shall be 150 mm (6 inches)
unless otherwise shown.

Finish subgrade in a condition acceptable to COR at least one day in
advance of paving operations. Maintain finished subgrade in a smooth
and compacted condition until succeeding operation has been
accomplished. Scarify, compact, and grade subgrade prior to further
construction when approved compacted subgrade is disturbed by
Contractor"s subsequent operations or adverse weather.
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Grading for Paved Areas: Provide final grades for both subgrade and

base course to +/- 6 mm (0.25 inches) of indicated grades.

3.6 DISPOSAL OF UNSUITABLE AND EXCESS EXCAVATED MATERIAL:

A. Disposal: Remove surplus satisfactory soil and waste material,
including unsatisfactory soil, trash, and debris, and legally dispose
of it off Medical Center property.

B. Place excess excavated materials suitable for fill and/or backfill on
site where directed.

C. Remove from site and dispose of any excess excavated materials after
all fill and backfill operations have been completed.

D. Segregate all excavated contaminated soil designated by the COR from
all other excavated soils, and stockpile on site on two 0.15 mm (6 mil)
polyethylene sheets with a polyethylene cover. A designated area shall
be selected for this purpose. Dispose of excavated contaminated
material in accordance with State and Local requirements.

3.7 CLEAN UP:

Upon completion of earthwork operations, clean areas within contract
limits, remove tools, and equipment. Provide site clear, clean, free of
debris, and suitable for subsequent construction operations. Remove all
debris, rubbish, and excess material from Medical Center.
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SECTION 31 23 19
DEWATERING

PART 1 - GENERAL
1.1 DESCRIPTION:

This section specifies performance of dewatering required to lower and
control ground water table levels and hydrostatic pressures to permit
excavation, backfill, and construction to be performed in the dry.

Control of surface water shall be considered as part of the work under

this specification.

1.2 SUMMARY:

A

B.

The work to be completed by the Contractor includes, but is not
necessarily limited to the following:

1. Implementation of the Erosion and Sedimentation Control Plan.

2. Dewater excavations, including seepage and precipitation.

The Contractor shall be responsible for providing all materials,
equipment, labor, and services necessary for care of water and erosion
control. Excavation work shall not begin before the Erosion and
Sedimentation Control Plan is in place.

1.3 REQUIREMENT:

A

D.

F.

Dewatering system shall be of sufficient size and capacity necessary to
lower and maintain ground water table to an elevation at least 300 mm
(1 foot) below lowest foundation subgrade or bottom of pipe trench and
to allow material to be excavated, piles to be driven, and concrete
placed, in a reasonably dry condition. Materials to be removed shall be
sufficiently dry to permit excavation to grades shown and to stabilize
excavation slopes where sheeting is not required. Operate dewatering
system continuously until backfill work has been completed.

Reduce hydrostatic head below any excavation to the extent that water
level in the construction area is a minimum of 300 mm (1 foot) below
prevailing excavation surface.

Prevent loss of fines, seepage, boils, quick conditions or softening of
foundation strata.

Maintain stability of sides and bottom of excavation.

Construction operations are performed in the dry.

Control of surface and subsurface water is part of dewatering
requirements. Maintain adequate control so that:
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1. The stability of excavated and constructed slopes are not advé?sgiylz
affected by saturated soil, including water entering prepared
subbase and subgrades where underlying materials are not free
draining or are subject to swelling or freeze-thaw action.

2. Erosion is controlled.

3. Flooding of excavations or damage to structures does not occur.

4. Surface water drains away from excavations.

5. Excavations are protected from becoming wet from surface water, or

insure excavations are dry before additional work is undertaken.

G. Permitting Requirements: The contractor shall comply with and obtain

the required State and County permits where the work is performed.
1.4 RELATED WORK:

A. Materials testing and inspection during construction: Section 01 45 29,
TESTING LABORATORY SERVICES.

. Submittal requirements as specified in Section 01 33 23 SHOP DRAWINGS,

PRODUCT DATA, AND SAMPLES.

C. Protection of existing utilities, fire protection services, existing
equipment, roads, and pavements: Section 01 00 00, GENERAL
REQUIREMENTS.

D. Subsurface Investigation: Section 01 00 00, GENERAL REQUIREMENTS,
Article 1.11, PHYSICAL DATA.

E. Excavation, backfilling, site grade and utilities: Section 31 20 00,
EARTH MOVING.

1.5 SUBMITTALS:

A_. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT

DATA, AND SAMPLES.

B. Drawings and Design Data:

1. Submit drawings and data showing the method to be employed in
dewatering excavated areas 30 days before commencement of
excavation.

2. Material shall include: location, depth and size of wellpoints,
headers, sumps, ditches, size and location of discharge lines,

capacities of pumps and standby units, and detailed description of
dewatering methods to be employed to convey the water from site to
adequate disposal.
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3. Include a written report outlining control procedures to be adopted
if dewatering problem arises.
4_ Capacities of pumps, prime movers, and standby equipment.
5. Design calculations proving adequacy of system and selected
equipment. The dewatering system shall be designed using accepted
and professional methods of design and engineering consistent with
the best modern practice. The dewatering system shall include the
deep wells, wellpoints, and other equipment, appurtenances, and
related earthwork necessary to perform the function.
6. Detailed description of dewatering procedure and maintenance method.
7. Materials submitted shall be in a format acceptable for inclusion in
required permit applications to any and all regulatory agencies for
which permits for discharge water from the dewatering system are
required due to the discharge reaching regulated bodies of water.
Inspection Reports.

All required permits.

PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTION

3.1

INSTALLATION:
A.

Install a dewatering system to lower and control ground surface water
in order to permit excavation, construction of structure, and placement
of backfill materials to be performed under dry conditions. Make the
dewatering system adequate to pre-drain the water-bearing strata above
and below the bottom of structure foundations, utilities and other
excavations.

In addition, reduce hydrostatic pressure head in water-bearing strata
below structure foundations, utility lines, and other excavations, to
extent that water levels in construction area are a minimum of 300 mm

(1 foot) below prevailing excavation surface at all times.

3.2 OPERATION:

A.

Prior to any excavation below the ground water table, place system into
operation to lower water table as required and operate it continuously
24 hours a day, 7 days a week until utilities and structures have been
satisfactorily constructed, which includes the placement of backfill
materials and dewatering is no longer required.

Place an adequate weight of backfill material to prevent buoyancy prior

to discontinuing operation of the system.
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3.3 WATER DISPOSAL:

A. Dispose of water removed from the excavations in such a manner as:

1.
2.

Will not endanger portions of work under construction or completed.
Will cause no inconvenience to Government or to others working near
site.

Will comply with the stipulations of required permits for disposal
of water.

Will Control Runoff: The Contractor shall be responsible for control
of runoff in all work areas including but not limited to:
excavations, access roads, parking areas, laydown, and staging
areas. The Contractor shall provide, operate, and maintain all
ditches, basins, sumps, culverts, site grading, and pumping
facilities to divert, collect, and remove all water from the work
areas. All water shall be removed from the immediate work areas and

shall be disposed of in accordance with applicable permits.

B. Excavation Dewatering:

1.

The Contractor shall be responsible for providing all facilities
required to divert, collect, control, and remove water from all
construction work areas and excavations.

Drainage features shall have sufficient capacity to avoid flooding
of work areas.

Drainage features shall be so arranged and altered as required to
avoid degradation of the final excavated surface(s).

. The Contractor shall utilize all necessary erosion and sediment

control measures as described herein to avoid construction related
degradation of the natural water quality.

C. Dewatering equipment shall be provided to remove and dispose of all

surface and ground water entering excavations, trenches, or other parts

of the work during construction. Each excavation shall be kept dry

during subgrade preparation and continually thereafter until the

structure to be built, or the pipe to be installed therein, is

completed to the extent that no damage from hydrostatic pressure,

flotation, or other cause will result.
3.4 STANDBY EQUIPMENT:

Provide complete standby equipment, installed and available for

immediate operation, as may be required to adequately maintain de-
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watering on a continuous basis and in the event that all or any part of
the system may become inadequate or fail.

3.5 CORRECTIVE ACTION:
IT dewatering requirements are not satisfied due to inadequacy or

failure of the dewatering system (loosening of the foundation strata,
or instability of slopes, or damage to foundations or structures),
perform work necessary for reinstatement of foundation soil and damaged
structure or damages to work in place resulting from such inadequacy or
failure by Contractor, at no additional cost to Government.

3.6 DAMAGES:
Immediately repair damages to adjacent facilities caused by dewatering
operations.

3.7 REMOVAL:
Insure compliance with all conditions of regulating permits and provide

such information to the COR. Obtain written approval from COR before

discontinuing operation of dewatering system.
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SECTION 32 05 23
CEMENT AND CONCRETE FOR EXTERIOR IMPROVEMENTS

1 - GENERAL

SUMMARY

Section Includes:

1. Subbase for concrete pavements.

2. Curbs, gutters, and combination curbs and gutters.

3. Pedestrian Pavement: Walks, pedestrian crossings, wheelchair curb
ramps, steps.

4. Vehicular Pavement: driveways, and parking lots.

RELATED REQUIREMENTS

Field Testing: Section 01 45 29, TESTING LABORATORY SERVICES.

Step Nosings and Railings: Section 05 50 00, METAL FABRICATIONS.

Subgrade Preparation and Subbase Compaction: Section 31 20 00,

EARTHWORK .

APPLICABLE PUBLICATIONS

Comply with references to extent specified in this section.

American Association of State Highway and Transportation Officials

(AASHTO) :

1. M147-65-UL-04 - Materials for Aggregate and Soil-Aggregate Subbase,
Base and Surface Courses.

2. M233-86 - Boiled Linseed Oil Mixture for Treatment of Portland
Cement Concrete.

American Concrete Institute (ACI):

1. 305R-10 - Guide to Hot Weather Concreting.

2. 306R-10 - Guide to Cold Weather Concreting.

American National Standards Institute (ANSI):

1. B101.3 - Wet DOCF of Common Hard Surface Floor Materials (Including
Action and Limit Thresholds for the Suitable Assessment of the
Measured Values).

ASTM International (ASTM):

1. A615/A615M-16 - Deformed and Plain Carbon Steel Bars for Concrete
Reinforcement.
2. A996/A996M-15 - Rail-Steel and Axle-Steel Deformed Bars for Concrete

Reinforcement.
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A1064/A1064M-16 - Carbon-Steel Wire and Welded Wire Reinforcement,
Plain and Deformed, for Concrete.
C33/C33M-16 - Concrete Aggregates.
C94/C94M-16 - Ready Mixed Concrete.
C143/C143M-15a - Slump of Hydraulic Cement Concrete.
C150/C150M-16 - Portland Cement.
Cl171-16 - Sheet Materials for Curing Concrete.
C260/C260M-10a - Air Entraining Admixtures for Concrete.
C309-11 - Liquid Membrane Forming Compounds for Curing Concrete.
C494/C494M-15a - Chemical Admixtures for Concrete.
C618-15 - Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use
in Concrete.
C979/C979M-16 - Pigments for Integrally Colored Concrete.
C989/C989M-14 - Slag Cement for Use in Concrete and Mortars.
C1240-15 - Silica Fume Used in Cementitious Mixtures.
D1751-04(2013)el - Preformed Expansion Joint Filler for Concrete
Paving and Structural Construction (Nonextruding and Resilient
Bituminous Types).
D5893/D5893M-10 - Cold Applied, Single Component, Chemically Curing
Silicone Joint Sealant for Portland Cement Concrete Pavements.
D6690-15 - Joint and Crack Sealants, Hot Applied, for Concrete and
Asphalt Pavements.

PREINSTALLATION MEETINGS

Conduct preinstallation meeting at project site minimum 30 days before

beginning Work of this section.

1.

Required Participants:

a. Contracting Officer”"s Representative.
b. Architect/Engineer.

c. Inspection and Testing Agency.

d. Contractor.

e. Installer.

f.

Other installers responsible for adjacent and intersecting work,
including excavation, plantings, traffic markings, and utility
contractors.

Meeting Agenda: Distribute agenda to participants minimum 3 days
before meeting.
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a. Installation schedule.
- Installation sequence.
. Preparatory work.
. Protection before, during, and after installation.

b

c

d

e. Installation.
f. Terminations.

g- Transitions and connections to other work.

h. Inspecting and testing.

. Other items affecting successful completion.

3. Document and distribute meeting minutes to participants to record

decisions affecting installation.

SUBMITTALS

Submittal Procedures: Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,

AND SAMPLES.

Submittal Drawings:

1. Show size, configuration, and fabrication and installation details.

2. Show reinforcing.

3. Include jointing plan for concrete pavements, curbs and gutters.

Manufacturer®s Literature and Data:

1. Description of each product.

2. Installation instructions.

Samples:

1. Exposed Aggregate Concrete Panel: 0.4 sg. m by 50 mm (4 sq. ft. by
2 inches) thick, 2 required, each color and finish.

2. Colored Concrete Panel: Not Used.

Test reports: Certify products comply with specifications.

1. Concrete materials.

2. Select subbase materials.

3. Field test reports.

Certificates: Certify products comply with specifications.

1. Expansion joint filler.

2. Reinforcement.

3. Curing materials.

4. Concrete protective coating.

Qualifications: Substantiate qualifications comply with specifications.

1. Installer with project experience list.
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2. Land surveyor.
Concrete mix design.
Select subbase job-mix design.
Proposed hot and cold weather concreting methods.
Land surveyor®s construction staking notes, before placing concrete.

1. Ildentify discrepancies between field conditions and Drawings.

QUALITY ASSURANCE
Installer Qualifications:
1. Regularly installs specified products.
2. Installed specified products with satisfactory service on five
similar installations.
a. Project Experience List: Provide contact names and addresses for
completed projects.
Land Surveyor: Professional land surveyor or engineer registered to
provide land surveys in jurisdiction where project is located.
Preconstruction Testing:
1. Engage independent testing laboratory to perform tests and submit
reports.
a. Deliver samples to laboratory in number and quantity required
for testing.
2. Concrete mix design.
3. Select subbase job-mix design. Report the following:
a. Material sources.
b. Gradation.
c. Plasticity index.
d. Liquid limit.
e. Laboratory compaction curves indicating maximum density at
optimum moisture content.

DELIVERY

Deliver steel reinforcement to prevent damage.

Before installation, return or dispose of distorted or damaged steel
reinforcement.

Bulk Products: Deliver bulk products away from buildings, utilities,
pavement, and existing turf and planted areas. Maintain dry bulk
product storage away from contaminants.
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STORAGE AND HANDLING
Store products indoors in dry, weathertight facility.
Protect products from damage during handling and construction
operations.

FIELD CONDITIONS

Hot Weather Concreting Procedures: ACl 305R.

Cold Weather Concreting Procedures: ACI 306R.

1. Use non-corrosive, non-chloride accelerator admixture.

2. Do not use calcium chloride, thiocyanates or admixtures containing
more than 0.05 percent chloride ions.

WARRANTY
Construction Warranty: FAR clause 52.246-21, "Warranty of
Construction.”

2 - PRODUCTS

CONCRETE MATERIALS

Portland Cement: ASTM C150/C150M, Type 1 or 11.

Pozzolans:

1. Fly Ash: ASTM C618, Class C or F including supplementary optional
physical requirements.

2. Slag: ASTM C989/C989M; Grade 100.

3. Silica Fume: ASTM C1240.

Coarse Aggregate: ASTM C33/C33M; size to suit application.

Fine Aggregate: ASTM C33/C33M.

Mixing Water: Fresh, clean, and potable.

Air-Entraining Admixture: ASTM C260/C260M.

Chemical Admixtures: ASTM C494/C494M.

Reinforcing Steel: ASTM A615/A615M or ASTM A996/A996M, Grade 420 (60);

Grade 690 (100); deformed.

Welded Wire Fabric: ASTM A1064/A1064M, plain; Grade 450 (65); sized as

indicated.

Expansion Joint Filler: ASTM D1751.

Sheet Materials for Curing Concrete: ASTM C171.

Color Pigment: ASTM C979/C979M, colored and white powder pigments.

SELECT SUBBASE
Subbase: AASHTO M147.
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Select granular material composed of sand, sand-gravel, crushed

stone, crushed or granulated slag, with or without soil binder, or

combinations of these materials.

SUBBASE GRADING REQUIREMENTS

Sieve Size

Percentage Passing by Mass

Grades
(mm) (in) A B C D E F
50 2 100 100
25 75-95 100 100 100 100
9.5 3/8 30-65 40-75 50-85 60-100
4.47 No. 4 25-55 30-60 35-65 50-85 55-100 70-100
2.00 No. 10 15-40 20-45 25-50 40-70 40-100 55-100
0.425 No. 40 8-20 15-30 15-30 25-45 20-50 30-70
0.075 No. 200 | 2-8 5-20 5-15 5-20 6-20 8-25
B. Other Acceptable Gradations: Materials within three to five percent,
plus or minus, of specified gradation, or as recommended by the
geotechnical engineer and approved by the Contracting Officer"s
Representative.
2.3 FORMS
A. Forms: Wood, plywood, metal, or other materials, approved by
Contracting Officer”s Representative, of grade or type suitable to
obtain type of finish specified.
1. Plywood: Exterior grade, free of defects and patches on contact
surface.
2. Lumber: Sound, grade-marked, S4S stress graded softwood, minimum
50 mm (2 inches) thick, free from warp, twist, loose knots, splits,
or other defects.
3. Form Coating: As recommended by Architect/Engineer.
B. Provide forms suitable iIn cross-section, depth, and strength to resist
springing during depositing and consolidating concrete.
1. Do not use forms varying from straight line more than 3 mm in
3000 mm (1/8 inch in 10 feet), horizontally and vertically.
C. Provide flexible or curved forms for forming radii.
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2.4  CONCRETE CURING MATERIALS
A. Concrete curing materials, conform to one of the following:
1. Burlap: Minimum 233 g/sq. m (7 ounces/sq. yd.) dry.
2. Sheet Materials for Curing Concrete: ASTM C171.
3. Curing Compound: ASTM C309, Type 1 clear; liquid membrane forming
type, without paraffin or petroleum.
2.5 CONCRETE MIXES
A. Design concrete mixes according to ASTM C94/C94M, Option C.
B. Concrete Type: Air-entrained. See Table I.
TABLE 1 - CONCRETE TYPES
Concrete | Minimum 28 Day | Non-Air-Entrained Air-Entrained
Type Compressive Min. Cement Max . Min. Cement Max .
Strength f c kg/Zcu. m Water kg/cu. m Water
MPa (psi) (lbs./cu. yd.) Cement | (Ibs./cu. yd.) | Cement
Ratio Ratio
A 35 (5000)1,3 375 (630) 0.45 385 (650) 0.40
B 30 (4000)1,3 325 (550) 0.55 340 (570) 0.50
C 25 (3000)1,3 280 (470) 0.65 290 (490) 0.55
25 (3000)1,2 300 (500) * 310 (520) *
Footnotes:

1. If trial mixes are used, achieve compressive strength 8.3 MPa (1,200 psi)

in excess of f"c. For concrete strengths greater than 35 MPa (5,000 psi),

achieve compressive strength 9.7 MPa (1,400 psi) in excess of f’c.

2. For Concrete Exposed to High Sulfate Content Soils: Maximum water cement
is 0.44.

3. Laboratory Determined according to ACI 211.1 for normal weight concrete.

ratio

C. Maximum Slump: ASTM C143/C143M. See Table 11.

TABLE 11 - MAXIMUM SLUMP

APPLICATION
Curb & Gutter

MAXIMUM SLUMP

75 mm (3 inches)

75 mm (3 inches)

50 mm (2 inches) Machine Finished
100 mm (4 inches) Hand Finished

Pedestrian Pavement

Vehicular Pavement
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TABLE 11 - MAXIMUM SLUMP
APPLICATION MAXIMUM SLUMP
Equipment Pad 75 to 100 mm (3 to 4 inches)
ACCESSORIES

Equipment and Tools: Obtain Contracting Officer"s Representative-s,

approval of equipment and tools needed for handling materials and

performing work before work begins.

Maintain equipment and tools in satisfactory working condition.

Sealants:

1. Concrete Paving Expansion Joints: ASTM D5893/D5893M, Type SL, single
component, self-leveling, silicone joint sealant.

2. Concrete Paving Joints: ASTM D6690, Type 1V, hot-applied, single
component joint sealant.

Concrete Protective Coating: AASHTO M233 linseed oil mixture.

PART 3 - EXECUTION

3.1
A.
B.
C.

D.

3.2
A.

PREPARATION

Examine and verify substrate suitability for product installation.
Protect existing construction and completed work from damage.
Prepare, construct, and finish subgrade. See Section 31 20 00,
EARTHWORK .

Maintain subgrade in smooth, compacted condition, in conformance with
the required section and established grade until the succeeding
operation has been accomplished.

SELECT SUBBASE

Placing:

1. Place subbase material on prepared subgrade in uniform layer to
required contour and grades, and to maximum 200 mm (8 inches) loose
depth.

2. When required compacted thickness exceeds 150 mm (6 inches), place
subbase material in equal thickness layers.

3. When subbase elevation is 13 mm (1/2 inch) or more below required
grade, excavate subbase minimum 75 mm (3 inches) deep. Place and
compact subbase to required grade.

Compaction:
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1. Perform compaction with approved hand or mechanical equipment well
suited to the material being compacted.
2. Maintain subbase at optimum moisture content for compaction.
3. Compact each subbase layer to minimum 95 percent or 100 percent of
maximum density as specified in Section 31 20 00, EARTHWORK.
Subbase Tolerances:
1. Variation from Indicated Grade: Maximum 9 mm (3/8 inch).
2. Variation from Indicated Thickness: Maximum 13 mm (1/2 inch).
Protection:
1. Protect subbase from damage until concrete is placed.

2. Reconstruct damaged subbase before placing concrete.

SETTING FORMS

Form Substrate:

1. Compact form substrate to uniformly support forms along entire
length.

2. Correct substrate imperfections and variations by cutting, filling,
and compacting.

Form Setting:

1. Set forms to indicated line and grade with tight joints. Rigidly
brace forms preventing movement.

2. Remove forms when removal will not damage concrete and when required
for finishing.

3. Clean and oil forms before each use.

4. Correct forms, when required, immediately before placing concrete.

Land Surveyor: Establish control, alignment, and grade for forms.

1. Notify Contracting Officer"s Representative immediately when
discrepancies exist between field conditions and drawings.

2. Correct discrepancies greater than 25 mm (1 inch) before placing
concrete.

Form Tolerances:

1. Variation from Indicated Line: Maximum 6 mm (1/4 inch).

2. Variation from Indicated Grade: Maximum 3 mm in 3000 mm (1/8 inch in
10 feet).

PLACING REINFORCEMENT
Keep reinforcement clean from contamination preventing concrete bond.

Install reinforcement shown on drawings.
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Support and securely tie reinforcing steel to prevent displacement
during concrete placement.
Obtain Contracting Officer®s Representative®s reinforcement placement
approval before placing concrete.

JOINTS - GENERAL

Place joints, where shown on approved submittal Drawings.

1. Conform to details shown.

2. Install joints perpendicular to finished concrete surface.
Make joints straight and continuous from edge to edge of pavement.

CONSTRUCTION JOINTS

Locate longitudinal and transverse construction joints between slabs of
vehicular pavement as shown on approved submittal Drawings.

Place transverse construction joints of type shown, where indicated,
and whenever concrete placement is suspended for more than 30 minutes.
Provide butt-type joint with dowels in curb and gutter at planned joint
locations.

Provide keyed joints with tie bars when joint occurs in middle third of

planned curb and gutter joint interval.

CONTRACTION JOINTS

Tool or cut joints to width, depth, and radius edge shown on drawings
using grooving tool, jointer, or saw.

Construct joints in curbs and gutters by inserting 3 mm (1/8 inch)
steel plates conforming to curb and gutter cross sections.

1. Keep plates in place until concrete can hold its shape.

Finish joint edges with edging tool.

Score pedestrian pavement with grooving tool or jointer.

EXPANSION JOINTS

Form expansion joints with expansion joint filler of thickness shown on

drawings.

1. Locate joints around perimeter of structures and features abutting
site work concrete.

2. Create complete, uniform separation between structure and site work
concrete.
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Extend expansion joint material full depth of concrete with top edge of
joint filler below finished concrete surface where sealant is indicated
on Drawings.
Cut and shape material matching cross section.
Anchor with approved devices to prevent displacing during placing and
finishing operations.

Round joint edges with edging tool.

PLACING CONCRETE - GENERAL

Preparation before Placing Concrete:

1. Obtain Contracting Officer"s Representative approval.

2. Remove debris and other foreign material.

3. Uniformly moisten substrate, without standing water.

Convey concrete from mixer to final location without segregation or
loss of ingredients. Deposit concrete to minimize handling.

During placement, consolidate concrete by spading or vibrating to
minimize voids, honeycomb, and rock pockets.

1. Vibrate concrete against forms and along joints.

2. Avoid excess vibration and handling causing segregation.

Place concrete continuously between joints without bulkheads.
Install construction joint in concrete placement suspended for more
than 30 minutes.

Replace concrete with cracks, chips, bird baths, and other defects to
nearest joints, approved by Contracting Officer"s Representative.

PLACING CONCRETE FOR CURB AND GUTTER, PEDESTRIAN PAVEMENT, AND
EQUIPMENT PADS

Place concrete in one layer conforming to cross section shown on
Drawings after consolidating and finishing.

Deposit concrete near joints without disturbing joints. Do not place
concrete directly onto joint assemblies.

Strike concrete surface to proper section ready for consolidation.
Consolidate concrete by tamping and spading or with approved mechanical
finishing equipment.

Finish concrete surface with wood or metal float.

Construct concrete pads and pavements with sufficient slope to drain,
preventing standing water.
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PLACING CONCRETE FOR VEHICULAR PAVEMENT
Deposit concrete as close as possible to its final position.
Place concrete continuously between construction joints without cold
joints.
Strike and consolidate concrete with finishing machine, vibrating
screed, or by hand-finishing.
Finish concrete surface to elevation and crown shown on drawings.
Deposit concrete near joints without disturbing joints. Do not place
concrete directly onto joint assemblies.
Obtain Contracting Officer”s Representative®s approval before placing
adjacent lanes.
Curb-Forming Machines: Curb-forming machines for constructing curbs and
gutter will be approved based on trial use on the project. When
equipment produces unsatisfactory results, discontinue use of the
equipment at any time during construction and accomplish work by hand
method construction. Remove unsatisfactory work and reconstruct full
length between regularly scheduled joints. Dispose of removed portions
off the project site.

FORM REMOVAL

Keep forms in place minimum 12 hours after concrete placement. Remove
forms without damaging concrete.

Do not use bars or heavy tools against concrete to remove forms. Repair
damage concrete found after form removal.

CONCRETE FINISHING - GENERAL

Follow operation sequence below, unless otherwise indicated on

Drawings:

1. Consolidating, floating, striking, troweling, texturing, and joint
edging.

Use edging tool with 6 mm (1/4 inch) radius, unless otherwise shown on

Drawings.

Keep finishing equipment and tools clean and suitable for use.

CONCRETE FINISHING - PEDESTRIAN PAVEMENT

Walks, Wheelchair Curb Ramps:

1. Finish concrete surfaces with metal float, troweled smooth, and
finished with a broom moistened with clear water.

2. Finish slab edges and formed transverse joints with edger.
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3. Broom surfaces transverse to traffic direction.
a. Use brooming to eliminate flat surface produced by edger.
b. Produce uniform corrugations, maximum 1.5 mm (1/16 inch) deep
profile.

4. Provide surface uniform in color and free of surface blemishes, form
marks, and tool marks.

5. Paving Tolerances:

a. Variation from Indicated Plane: Maximum 5 mm in 3000 mm (3/16
inch in 10 feet).
b. Variation from Indicated Thickness: Maximum 6 mm (1/4 inch).

6. Replace paving within joint boundary when paving exceeds specified
tolerances.

Step Treads, Risers and Sidewalls: Finish as specified for pedestrian

pavement, except as follows:

1. Remove riser forms sequentially, starting with top riser.

2. Rub riser face with wood or concrete rubbing block and water. Remove
blemishes, form marks, and tool marks. Use outside edger to round
nosing; use iInside edger to finish bottom of riser.

3. Apply uniform brush finish to treads, risers, and sidewall.

a. Apply stiff brush finish to treads to provide slip resistant
surface complying with ANSI B101.3.

4. Step Tolerance:

a. Variation from Indicated Plane: Maximum 5 mm in 3000 mm (3/16
inch in 10 feet).

CONCRETE FINISHING - VEHICULAR PAVEMENT
Align finish surfaces where new and existing pavements abut.
Longitudinally float pavement surface to profile and grade indicated on
drawings.
Straighten surface removing irregularities and maintaining specified
tolerances while concrete is plastic.
Finish pavement edges and joints with edging tool.
Broom finish concrete surface after bleed water dissipates and before
concrete hardens.
1. Broom surface transverse to traffic direction.

a. Use brooming to eliminate flat surface produced by edger.
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b. Produce uniform corrugations, maximum 3 mm (1/8 inch) deep
profile.

Pavement Tolerances:

1. Variation from Indicated Plane: Maximum 6 mm in 3000 mm (1/4 inch in
10 feet) tested parallel and perpendicular to traffic direction at
maximum 1500 mm (5 feet) intervals.

2. Variation from Indicated Thickness: Maximum 6 mm (1/4 inch).

Replace paving within joint boundary when paving exceeds specified

tolerances.

CONCRETE FINISHING - CURBS AND GUTTERS

Round edges of gutter and top of curb with edging tool.

Gutter and Curb Top:

1. Float surfaces and finish with smooth wood or metal float until true
to grade and section and uniform color.

2. Finish surfaces, while still plastic, longitudinally with bristle
brush.

Curb Face:

1. Remove curb form and immediately rub curb face with wood or concrete
rubbing block removing blemishes, form marks, and tool marks and
providing uniform color.

2. Brush curb face, while still plastic, matching gutter and curb top.

Curb and Gutter Tolerances: Except at grade changes or curves.

1. Variation from Indicated Plane and Grade:

a. Gutter: Maximum 3 mm in 3000 mm (1/8 inch in 10 feet).
b. Curb Top and Face: Maximum 6 mm in 3000 mm (1/4 inch in
10 feet).

Replace curbs and gutters within joint boundary when curbs and gutters

exceed specified tolerances.

Correct depressions causing standing water.

CONCRETE FINISHING - EQUIPMENT PADS

Strike pad surface to elevation shown on Drawings.

Provide smooth, dense float finish, free from depressions or
irregularities.

Finish pad edges with edger.
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After removing forms, rub pad edge faces with wood or concrete rubbing

block, removing blemishes, form marks, and tool marks and providing

uniform color.

Pad Tolerances:

1.

2.
3.

Variation from Indicated Plane: Maximum 3 mm in 3000 mm (1/8 inch in
10 feet).
Variation from Indicated Elevation: Maximum 6 mm (1/4 inch).

Variation from Indicated Thickness: Maximum 6 mm (1/4 inch).

Replace pads when pads exceed specified tolerances.

CONCRETE CURING

Concrete Protection:

1.
2.

3.

Protect unhardened concrete from rain and flowing water.

Provide sufficient curing and protection materials available and

ready for use before concrete placement begins.

Protect concrete to prevent pavement cracking from ambient

temperature changes during curing period.

a. Replace pavement damaged by curing method allowing concrete
cracking.

b. Employ another curing method as directed by Contracting

Officer"s Representative.

Cure concrete for minimum 7 days by one of the following methods

appropriate to weather conditions preventing moisture loss and rapid

temperature change:

1.

2.

Burlap Mat: Provide minimum two layers kept saturated with water

during curing period. Overlap Mats at least 150 mm (6 inches).

Sheet Materials:

a. Wet exposed concrete surface with fine water spray and cover
with sheet materials.

b. Overlap sheets minimum 300 mm (12 inches).

c. Securely anchor sheet materials preventing displacement.

Curing Compound:

a. Protect joints indicated to receive sealants preventing
contamination from curing compound.

b. Insert moistened paper or fiber rope into joint or cover joint
with waterproof paper.

c. Apply curing compound before concrete dries.

32 05 23 - 15 AE File #3393



3.19

3.20
A.

3.21
A.

Expand & Upgrade Building 42 for Laboratory
VA Project No. 657-502
08-01-16
d. Apply curing compound In two coats at right angles to each
other.
e. Application Rate: Maximum 5 sq. m/L (200 sq. ft./gallon), both
coats.
f. Immediately reapply curing compound to surfaces damaged during

curing period.

FIELD QUALITY CONTROL
Field Tests: Performed by testing laboratory specified in Section
01 45 29, TESTING LABORATORY SERVICES.
1. Compaction.
a. Pavement subgrade.
b. Curb, gutter, and sidewalk.
2. Concrete:
a. Delivery samples.
b. Field samples.
3. Slip Resistance: Steps and pedestrian paving.

CLEANING

After completing curing:

1. Remove burlap and sheet curing materials.

2. Sweep concrete clean, removing foreign matter from the joints.
3. Seal joints as specified.

PROTECTION

Protect exterior improvements from traffic and construction operations.

1. Prohibit traffic on paving for minimum seven days after placement,
or longer as directed by Contracting Officer"s Representative.

Remove protective materials immediately before acceptance.

Repair damage.

1. Replace concrete containing excessive cracking, fractures, spalling,
and other defects within joint boundary, when directed by
Contracting Officer”s Representative, and at no additional cost to
the Government.

---END- - -
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SECTION 32 17 23
PAVEMENT MARKINGS

PART 1 - GENERAL

1.1

SUMMARY

Section Includes:

1. Paint on pavement surfaces, in form of traffic lanes, parking bays,
areas restricted to handicapped persons, crosswalks, and other

detail pavement markings.

RELATED REQUIREMENTS
Paint Color: to match existing pavement markings. See spec section 09
91 00 PAINTING for more information.

APPLICABLE PUBLICATIONS

Comply with references to extent specified In this section.
Federal Specifications (Fed. Spec.):

1. TT-B-1325D - Beads (Glass Spheres) Retro-Reflective.

2. TT-P-1952F - Paint, Traffic and Airfield Marking, Waterborne.
Master Painters Institute (MPI):

1. No. 97 - Traffic Marking Paint, Latex.

SUBMITTALS

Submittal Procedures: Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,

AND SAMPLES.

Submittal Drawings:

1. Show pavement marking configuration and dimensions.

2. Show international symbol of accessibility at designated parking
spaces.

Manufacturer®s Literature and Data:

1. Description of each product.

2. Application instructions.

Samples:

1. Paint: 200 mm (8 inches) square, each type and color.

Certificates: Certify products comply with specifications.

Qualifications: Substantiate qualifications comply with specifications.

1. Installer with project experience list.

QUALITY ASSURANCE

Installer Qualifications:
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1. Regularly installs specified products.
2. Installed specified products with satisfactory service on five
similar installations for minimum five years.
a. Project Experience List: Provide contact names and addresses for

completed projects.

DELIVERY

Deliver products in manufacturer®s original sealed packaging.

Mark packaging, legibly. Indicate manufacturer®s name or brand, type,
color, production run number, and manufacture date.

Before installation, return or dispose of products within distorted,

damaged, or opened packaging.

STORAGE AND HANDLING
Store products indoors in dry, weathertight conditioned facility.
Protect products from damage during handling and construction

operations.

FIELD CONDITIONS
Environment:
1. Product Temperature: Minimum 13 degrees C (55 degrees F) for minimum
48 hours before installation.
a. Surface to be painted and ambient temperature: Minimum
10 degrees C (50 degrees F) and maximum 35 degrees C
(95 degrees F).
Field Measurements: Verify field conditions affecting traffic marking

installation. Show field measurements on Submittal Drawings.

WARRANTY
Construction Warranty: FAR clause 52.246-21, "Warranty of
Construction."

PART 2 - PRODUCTS

2.1
A.

w > N

SYSTEM PERFORMANCE
Design paint complying with specified performance:
1. Application: Fed. Spec. TT-P-1952.

PRODUCTS - GENERAL
Basis of Design: is to match existing.

Provide each product from one manufacturer and from one production run.
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SANDBLASTING EQUIPMENT
Air compressor, hoses, and nozzles of proper size and capacity as
required for cleaning painted surfaces. Compressor to provide minimum
0.08 cu. m/s (150 cfm) of air at pressure of minimum 625 kPa (90 psi)

at each nozzle used.

PAINT APPLICATOR

Apply marking paint with approved mechanical equipment. Provide
equipment with constant agitation of paint and travel at controlled
speeds. Synchronize one or more paint "guns™ to automatically begin and
cut off paint flow in case of skip lines. Equipment to have manual
control to apply continuous lines of varying length and marking widths
as indicated on Drawings. Provide pneumatic spray guns for hand
application of paint in areas where mobile paint applicator cannot be

used.

PAINT
Paint: MPI No. 97. For obliterating existing markings comply with
Fed. Spec. TT-P-1952. Provide minimum 18 L (5 gallons) containers.

PART 3 - EXECUTION

3.

1
A.

PREPARATION

Examine and verify substrate suitability for product installation.

1. Allow new pavement surfaces to cure for period of minimum 14 days
before application of marking materials.

Protect existing construction and completed work from damage.

Clean substrates. Remove contaminants capable of affecting subsequently

installed product®s performance.

1. Remove dust, dirt, and other granular surface deposits by sweeping,
blowing with compressed air, rinsing with water, or combination of
these methods.

2. Completely remove rubber deposits, existing paint markings, and
other coatings adhering to pavement with scrapers, wire brushings,
sandblasting, mechanical abrasion, or approved chemicals as directed
by Contracting Officer®s Representative.

3. As an option, comply with Fed. Spec. TT-P-1952 for removal of
existing paint markings on asphalt pavement. Apply black paint in as
many coats as necessary to completely obliterate existing markings.
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4. Scrub affected areas with several applications of trisodium
phosphate solution or other approved detergent or degreaser, and
rinse thoroughly after each application, Where oil or grease are
present on old pavements to be marked, .
a. After cleaning, seal oil-soaked areas with cut shellac to
prevent bleeding through new paint.
5. Clean and dry surface before pavement marking. Do not begin any
marking until Contracting Officer"s Representative inspected surface

and gives permission to proceed.

TEMPORARY PAVEMENT MARKING

Apply Temporary Pavement Markings of colors, widths and lengths shown
on drawings or directed by Contracting Officer"s Representative. After
temporary marking has served its purpose and when so ordered by
Contracting Officer”s Representative, remove temporary marking by
carefully controlled sandblasting, approved grinding equipment, or
other approved method to prevent damage on applied surface.

As an option, provide approved preformed pressure sensitive, adhesive
tape type of temporary pavement marking of required colors, widths and
lengths in lieu of temporary painted marking. Continuous durability and
effectiveness of such marking is required during period for which its
use Is required. Remove any unsatisfactory tape type marking and
replace with painted markings.

INSTALLATION - GENERAL

Install products according to manufacturer®s instructions and approved

submittal drawings.

1. When manufacturer®s instructions deviate from specifications, submit
proposed resolution for Contracting Officer®s Representative

consideration.

PAINT APPLICATION

Apply uniformly painted pavement marking of required colors, length,
and width with true, sharp edges and ends on properly cured, prepared,
and dried surfaces.

Comply with details as indicated on drawings and established control
points.

Apply paint at wet film thickness of 0.4 mm (0.015 inch). Apply paint
in one coat. When directed by Contracting Officer”"s Representative,
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apply additional coats at markings showing light spots. Comply with
paint manufacturer®s maximum drying time requirements to prevent undue
softening of asphalt, and pick-up, displacement, or discoloration by
tires of traffic.
When deficiency in marking drying occurs, discontinue paint operations
until cause of slow drying is determined and corrected.
Remove and replace marking applied less than minimum material rates,
deviates from true alignment, exceeds stipulated length and width
tolerances, or shows light spots, smears, or other deficiencies or
irregularities.
Remove marking by carefully controlled sandblasting, approved grinding
equipment, or other approve method to prevent damage on applied

surface.

DETAIL PAVEMENT MARKING APPLICATION

Apply Detail Pavement Markings, exclusive of actual traffic lane
marking as follows:

1. At exit and entrance islands and turnouts.

2. On curbs.

3. At crosswalks.

4. At parking bays.

5. Other locations as indicated on drawings.

Apply International Handicapped Symbol at indicated parking spaces.
Color as shown on drawings. Apply paint for symbol using suitable
template that will provide pavement marking with true, sharp edges and
ends.

Install detail pavement markings of colors, widths and lengths, and
design pattern at locations indicated on drawings.

TOLERANCES

Length and Width of Lines: Plus or minus 75 mm (3 inches) and plus or
minus 3 mm (1/8 inch), respectively, in case of skip markings.

Length of intervals exceeding line length tolerance are not acceptable.

CLEANING

Remove excess paint before paint sets.

PROTECTION

Protect pavement markings from traffic and construction operations.
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1. Protect newly painted markings from vehicular traffic until paint is
dry and track free.

2. Place warning signs at beginning of wet line, and at points well in
advance of marking equipment for alerting approaching traffic from
both directions.

3. Place small flags or other similarly effective small objects near
freshly applied markings at frequent intervals to reduce crossing by
traffic.

B. Repair damage.

- --END- - -
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SECTION 32 90 00
PLANTING

PART 1 - GENERAL

1.1
A

SUMMARY
Section Includes:

1. Soils, edging, and turf.

RELATED REQUIREMENTS

Soil Testing: TESTING LABORATORY SERVICES

Section 01 57 19 TEMPORARY ENVIRONMENTAL CONTROLS
Section 31 20 00 Earthwork

DEFINITIONS

Pesticide: Any substance or mixture of substances, including biological
control agents, that may prevent, destroy, repel, or mitigate pests and
is specifically labeled for use by U.S. Environmental Protection Agency
(EPA) . Also, any substance used as plant regulator, defoliant,
disinfectant, or biocide.

Planter Bed: An area containing one or combination of following plant
types: shrubs, vines, wildflowers, annuals, perennials, ground cover,
and mulch topdressing excluding turf. Trees may also be found in
planter beds.

Stand of Turf: 95 percent of established species.

APPLICABLE PUBLICATIONS

Comply with references to extent specified in this section.

American National Standards Institute (ANSI):

1. Z60.1-2014 - Nursery Stock.

American Society for Testing And Materials (ASTM):

1. B221-14 - Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire,
Profiles, and Tubes.

2. B221M-13 - Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire,

Profiles, and Tubes.

C33/C33M-16-Concrete Aggregates.

C136/C136M-14 - Sieve Analysis of Fine and Coarse Aggregates.

C602-13a - Agricultural Liming Materials.

D977-13el - Emulsified Asphalt.

D5268-13 - Topsoil Used for Landscaping Purposes.

N o o b~ W

Hortus Third: Concise Dictionary of Plants Cultivated in United States
and Canada.
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Tree Care Industry Association (TCIA):

1. A300P1-2008 - Tree Care Operations - Trees, Shrubs and Other Woody
Plant Maintenance Standard Practices (Pruning).

2. Z133.1-2012 - Arboricultural Operations - Safety Requirements.

Turfgrass Producers International (TPI):

1. 2006 Guideline Specifications to Turfgrass Sodding.

United States Department of Agriculture (USDA):

1. DOA SSIR 42-2014 - Soil Survey Laboratory Methods Manual.

2. Handbook No. 60 - Diagnosis and Improvement of Saline and Alkali

Soils.

PREINSTALLATION MEETINGS
Conduct preinstallation meeting at project site minimum 30 days before
beginning Work of this section.
1. Required Participants:
a. Contracting Officer”s Representative.
b. Contractor.
c. Installer.
2. Meeting Agenda: Distribute agenda to participants minimum 3 days
before meeting.
a. Inspection of planting materials.
- Installation schedule.
- Installation sequence.
. Preparatory work.

b
c
d
e. Protection before, during, and after installation.
f. Installation.

g- Inspecting.

h. Environmental procedures.

3. Document and distribute meeting minutes to participants to record

decisions affecting installation.

SUBMITTALS

Submittal Procedures: Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,

AND SAMPLES.

Manufacturer®s Literature and Data:

1. Description of each product.

2. Photographs: Color photographs of each plant species showing actual
size and condition of plants to be provided with measuring device
included for scale. Where more than 20 plants are required of any
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species, submit minimum three photographs of average, best, and
worst quality plant to be provided. Include on each photograph,
plant full scientific name, size, and source nursery.
3. Installation instructions.
4. Warranty.
Test reports: Certify products comply with specifications.
Certificates: Certify products comply with specifications.
1. Seed and Turf Materials: Notarized certificate of product analysis.
Qualifications: Substantiate qualifications comply with specifications.
1. Installer, including supervisor with project experience list.
Operation and Maintenance Data:
1. Care instructions for each plant material.

QUALITY ASSURANCE

Installer Qualifications:

1. Regularly installs specified products.

2. Installed specified products with satisfactory service on five
similar installations for minimum five years.

a. Project Experience List: Provide contact names and addresses for

completed projects.

3. Member in good standing of either Professional Landcare Network or
American Nursery and Landscape Association.

4_ Personnel assigned to Work certified in one of following
categories from Professional Landcare Network and submit one copy of
certificate to Contracting Officer’s Representative:

a. Certified Landscape Technician (CLT) - Exterior,

with installation specialty areas, designated CLT-Exterior.
b. Certified Landscape Technician (CLT) - Interior, designhated
CLT-Interior.

c. Certified Ornamental Landscape Professional, designated COLP.
Licensed Arborist required to submit one copy of license to Contracting
Officer’s Representative.

Independent or university laboratory, recognized by State Department of

Agriculture, with experience and capability to conduct testing

indicated and that specializes in types of tests to be performed.

Measure plants according to ANSI Z60.1. Pruning to obtain required

sizes will not be permitted.

Contracting Officer’s Representative may review plant materials either

at place of growth or project site before planting for compliance with
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requirements. Contracting Officer’s Representative retains right to

inspect trees and shrubs to determine If any unacceptable conditions

exist and to reject any trees or shrubs at any time during Project. All
rejected trees and shrubs must be immediately removed from Project
site.

1. Submit plant material source information to Contracting Officer’s
Representative seven days in advance of delivery to Project site.

Material Test Reports: For existing in-place surface soil iImported or

manufactured topsoil .

1. For each unamended soil type, provide soil analysis and written
report by qualified soil-testing laboratory stating percentages of
organic matter; gradation of sand, silt, and clay content; cation
exchange capacity; deleterious material; pH; and mineral and
plant-nutrient content of soil.

2. Comply with USDA"s Handbook No. 60 testing methods and written
recommendations.

3. Soil-testing laboratory to oversee soil sampling; with depth,
location, and number of samples to be taken per instructions from
Contracting Officer’s Representative. Take minimum 3 representative
samples from varied locations for each soil to be used or amended
for planting purposes.

4. Report suitability of tested soil for plant growth.

5. Based on test results, state recommendations for soil treatments and
soil amendments to be incorporated. State recommendations in weight
per 92.9 sq. m (1000 sq. ft.) or volume per 0.76 cu. m (1 cu. yd.)
for nitrogen, phosphorus, and potash nutrients and soil amendments
to be added to produce satisfactory planting soil suitable for
healthy, viable plants.

6. Report presence of problem salts, minerals, or heavy metals,
including aluminum, arsenic, barium, cadmium, chromium, cobalt,
lead, lithium, and vanadium. If such problem materials are present,

provide additional recommendations for corrective action.

DELIVERY

Deliver packaged products in manufacturer®s original sealed packaging.

Bulk Products:

1. Deliver bulk products away from buildings, utilities, pavement, and
existing turf and planted areas. Maintain dry bulk product storage
away from contaminants.
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2. Install erosion control materials to prevent erosion or displacement

of bulk products.

STORAGE AND HANDLING

Store bulbs, corms, and tubers in dry location at 16 to 18 degrees C
(60 to 65 degrees F) until planting.

Store seeds and other packaged materials in dry locations away from
contaminants.

Topsoil: Before stockpiling topsoil, eradicate on site undesirable
growing vegetation. Clear and grub existing vegetation three to four
weeks before stockpiling existing topsoil.

FIELD CONDITIONS

Environment:

1. Coordinate installation of planting materials during optimal
planting seasons for each type of plant material required.

2. Planting Dates:

Weather Limitations: Install plantings only during current and

forecasted weather conditions that are comply with plant requirements.

Apply associated products in compliance with manufacturers*

instructions.

WARRANTY

Construction Warranty: FAR clause 52.246-21, "Warranty of

Construction."

Manufacturer®s Warranty: Warrant plantings and against material

defects.

1. Warranty Period: One year from first full planting season.

2. Turf Warranty Periods will begin from date of planting completion
Government acceptance of project or phase for beneficial use and
occupancy .

3. Contracting Officer"s Representative will reinspect plants and turf
at end of Warranty Period. Replace any dead, missing, or defective
plant material and turf immediately. Warranty Period will end on
date of this inspection provided Contractor has complied with
warranty work required by this specification. Comply with following
requirements:

a. Replace any plants more than 25 percent dead, missing or
defective plant material before final inspection.
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b. Only one replacement of each plant will be required except when
losses or replacements are due to failure to comply with these
requirements.

c. Complete remedial measures directed by Contracting Officer’s
Representative to ensure plant and turf survival.

d. Repair damage caused while making plant or turf replacements.

PART 2 - PRODUCTS

2.1
A.

2.2

2.3
A

PRODUCTS - GENERAL

Provide each product from one source or manufacturer.

SEED

Grass Seed: State-certified seed of latest season®s crop delivered in
original sealed packages, bearing producer®s guaranteed analysis for
percentages of mixtures, purity, germination, weed seed content, and
inert material. Label in conformance with AMS Seed Act and applicable
state seed laws. Wet, moldy, or otherwise damaged seed will not be
acceptable. Field mixes will be acceptable when field mix is performed
on site in presence of Contracting Officer"s Representative.

Seed Mixtures: Provide seed mix Class 1, Lawn Mixture as per the
I1linois Department of Transprotation Standard Specificaitons, Art. 250

PLANTING SOILS

Planting Soil: Evaluate soil for use as topsoil according to

ASTM D5268. From 5 to 10 percent organic matter as determined by

topsoil composition tests of Organic Carbon, 6A, Chemical Analysis

Method described in USDA DOA SSIR 42. Maximum particle size, 19 mm

(374 inch), with maximum 3 percent retained on 6 mm (1/4 inch) screen.

Mix topsoil with following soil amendments and fertilizers as

recommended by soils analysis.

Existing Planting Soil: Existing, native surface topsoil formed under

natural conditions retained during excavation process and stockpiled

on-site. Verify suitability of native surface topsoil to produce viable

planting soil. Clean soil of roots, plants, sod, stones, clay lumps,

and other extraneous materials harmful to plant growth.

1. Supplement with another specified planting soil when quantities are
insufficient.

2. Mix existing, native surface topsoil with soil amendments and
fertilizers as recommended by soils analysis.
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Imported Planting Soil: Imported topsoil or manufactured topsoil from
off-site sources are acceptable if sufficient topsoil is not available
on site to meet specified depth. At least 10 days before topsoil
delivery, notify Contracting Officer’s Representative of topsoil
sources. Obtain imported topsoil displaced from naturally well-drained
construction or mining sites where topsoil is at least 100 mm

(4 inches) deep. Topsoil from bogs, or marshes will be rejected.

INORGANIC SOIL AMENDMENTS

Lime: Commercial grade hydrated limestone containing calcium carbonate
equivalent (CCE) specified in ASTM C602 of minimum 80 percent.

Sulfur: 100 percent elemental.

Iron Sulfate: 100 percent elemental.

Aluminum Sulfate: Commercial grade.

Perlite: Horticultural grade.

Agricultural Gypsum: Coarsely ground from recycled scrap gypsum board
comprised of calcium sulfate dehydrate 91 percent, calcium 22 percent,
sulfur 17 percent, minimum 96 percent passing through 850 micrometers
20 mesh screen, 100 percent passing through 970 micrometers 16 mesh
screen.

Coarse Sand: ASTM C33/C33M, clean and free of materials harmful to
plants.

Vermiculite: Horticultural grade for planters.

Diatomaceous Earth: Calcined, 90 percent silica, with approximately 140
percent water absorption capacity by weight.

Zeolites: Mineral clinoptilolite with at least 60 percent water
absorption by weight.

ORGANIC SOIL AMENDMENTS

Organic Matter: Commercially prepared compost. Free of substances toxic

to plantings and as follows:

1. Organic Matter Content: ground or shredded bark, shredded hardwood,
bark peelings, from project site when available. Biobased content
100 percent. Wood cellulose fiber processed to contain no growth or
germination-inhibiting factors, dyed with non-toxic, biodegradable
dye to appropriate color to facilitate visual metering of materials
application.
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2. Feedstock: Agricultural, food, or industrial residuals; biosolids;
yard trimmings; or source-separated or compostable mixed solid
waste.

Peat: Natural product of sphagnum moss peat derived from fresh-water

site, conforming to ASTM D4427 and containing no invasive species,

including seeds. Shred and granulate peat to pass 12.5 mm (1/2 inch)
mesh screen and condition in storage pile for minimum 6 months after
excavation. Biobased content minimum 100 percent.

Composted Derivatives: Ground bark, nitolized sawdust, humus, or other

green wood waste material free of stones, sticks, invasive species,

including seeds, and soil stabilized with nitrogen and having following
properties:

1. Particle Size: Minimum percent by weight passing:

a. 4.75 mm (No. 4) mesh screen: 95.
b. 2.36 mm (No. 8) mesh screen: 80.

2. Nitrogen Content: Minimum percent based on dry weight:

a. Fir sawdust: 0.7.
b. Fir or pine bark: 1.0.

3. Biobased Content: 100 percent.

Manure: Well-rotted, horse or cattle manure containing maximum 25

percent by volume of straw, sawdust, or other bedding materials; free

of seeds, stones, sticks, soil, and other invasive species.

PLANT FERTILIZERS

Soil Test: Evaluate existing soil conditions and requirements before
fertilizer selection and application to minimize use of all fertilizers
and chemical products. Obtain approval of Contracting Officer’s
Representative for allowable products, product alternatives, scheduling
and application procedures. Evaluate existing weather and site
conditions before application. Apply products during favorable weather
and site conditions according to manufacturer®s instructions and
warranty requirements. Fertilizers to be registered and approved by
EPA, acceptable to authorities having jurisdiction, and of type
recommended by manufacturer applicable to specific areas as required
for Project conditions and application. Provide commercial grade plant
and turf fertilizers, free flowing, uniform in composition and conforms
to applicable state and federal regulations.

Fertilizer for groundcover, wildflowers, and grasses is not acceptable.
Provide fertilizer for trees, plants, and shrubs as recommended by
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plant supplier, except synthetic chemical fertilizers are not

acceptable. Fertilizers containing petrochemical additives or that have

been treated with pesticides or herbicides are not acceptable.

Granular Fertilizer: Organic, granular controlled release fertilizer

containing minimum percentages, by weight, of plant food nutrients.

1. Composition: Nitrogen, phosphorous, potassium, sulfur, and iron in
amounts recommended in soil reports from qualified soil-testing
laboratory.

Fertilizer Tablets: Organic plant tablets composed of tightly

compressed fertilizer chips, insoluble in water, to provide continuous

release of nutrients for minimum 24 months and containing following
minimum percentages, by weight, of plant food nutrients:

1. Nutrient Composition: 20 percent available nitrogen, 20 percent
available phosphorous, and 5 percent available potassium.

WEED CONTROL FABRIC

Roll Type Polypropylene or Polyester Mats: Woven, needle punched, or
non-woven fabric treated for protection against deterioration due to
ultraviolet radiation. Minimum 99 percent opaque to prevent
photosynthesis and seed germination, fabric allows air, water, and
nutrients to pass through to plant roots.

1. Minimum weight: 0.11 kg per square meter (5 ounces per square yard).
2. Minimum thickness: 0.50 mm (20 mils).

ANTIDESICCANT

Antidesiccant: An emulsion specifically manufactured for agricultural
use that will provide protective film over plant surfaces permeable
enough to permit transpiration.

EROSION CONTROL

Erosion Control Blankets: 100 percent agricultural straw stitched with
degradable nettings, designed to degrade within 12 months.

Erosion Control Fabric: Knitted construction of polypropylene yarn with
uniform mesh openings 19 to 25 mm (3/4 to 1 inch) square with strips of
biodegradable paper. Minimum filler paper strip life of six months.
Erosion Control Net: Heavy, twisted jute mesh weighing approximately
605 grams per meter (1.22 pounds per linear yard) and 1200 mm (4 feet)
wide with mesh openings approximately 25 mm (1 inch) square.

Erosion Control Material Anchors: As recommended by erosion control

material manufacturer.
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BIOSTIMULANTS

Biostimulants: Formulation containing soil conditioners, VAM fungi, and
endomycorrhizal and ectomycorrhizal fungi spores and soil bacteria
appropriate for existing soil conditions.

TACKIFIERS AND ADHESIVES

Nonasphalt Tackifier: Colloidal liquid fixative recommended by fiber
mulch manufacturer for hydroseeding.

Asphalt emulsion: ASTM D977, Grade SS-1.

WATER

Water: Source approved by Contracting Officer®s Representative and
suitable quality for irrigation, containing no elements toxic to plant
life, including acids, alkalis, salts, chemical pollutants, and organic
matter. Use collected storm water or graywater when available.

PESTICIDES

Consider IPM (Integrated Pest Management) practices to minimize use of
all pesticides and chemical products. Obtain Contracting Officer”s
Representative®s approval for allowable products, product alternatives,
scheduling and application procedures. Evaluate existing weather and
site conditions before application. Apply products during favorable
weather and site conditions according to manufacturer®s instructions

and warranty requirements.

FINISHES
Steel Paint Finish:
1. Powder-Coat Finish: Manufacturer®s standard two-coat finish system
consisting of following:
a. One coat primer.
b. One coat thermosetting topcoat.
Cc. Dry-film Thickness: 0.05 mm (2 mils) minimum.
d. Color: Pl unless otherwise noted on drawings.
Aluminum Anodized Finish: NAAMM AMP 500.
1. Color Anodized Finish: AA-C22A32 or AA-C22A34; Class 11
Architectural, 0.01 mm (0.4 mil) thick.
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PART 3 - EXECUTION

3.1
A.

3.2
A.

3.3
A.

EXAMINATION

Examine areas to receive plants for compliance with requirements and

conditions affecting installation and performance.

1. Verify that no materials that would inhibit plant growth are present
in planting area. If such materials are present, remove soil and
contaminants ad directed by Contracting Officer"s Representative and
provide new planting soil.

2. Do not mix or place soils and soil amendments in frozen, wet, or
muddy conditions.

3. Suspend soil spreading, grading, and tilling operations if soil
moisture becomes excessive. Resume soil preparations when moisture
content returns to acceptable level.

4. IFf soil is excessively dry, not workable, and too dusty, moisten
uniformly.

5. Special conditions may exist that warrant variance in specified
planting dates or conditions. Submit written request to Contracting
Officer’s Representative stating special conditions and proposed
variance.

Proceed with planting operations only after unsatisfactory conditions

have been corrected.

PREPARAT ION

Protect existing and proposed landscape features, elements, and site
construction and completed work from damage. Protect trees, vegetation,
and other designated features by erecting high-visibility, reusable
construction fencing. Locate fence no closer to trees than drip line.
Plan equipment and vehicle access to minimize and confine soil
disturbance and compaction to areas indicated on drawings.

Install erosion control materials at all areas inside or outside limits
of construction that are disturbed by planting operations. Provide
erosion control and seeding with native plant species to protect
slopes.

SEEDING

Broadcast and Drop Seeding: Uniformly broadcast seed at rate of 200
kilograms per hectare (4 pounds per 1000 square feet). Use broadcast or
drop seeders. Sow one-half seed in one direction and sow remainder at
right angles to first sowing. Cover seed uniformly to maximum 6 mm
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(1/4 inch) deep in clay soils and 13 mm (1/2 inch) deep in sandy soils
by means of spike-tooth harrow, cultipacker, raking, or other approved
device.

Drill Seeding: Drill seed at rate of 110 kilograms per hectare (2
pounds per 1000 sq. ft.). Use cultipacker or grass seed drills. Drill
seed uniformly to 13 mm (1/2 inch) deep.

Rolling: Immediately after seeding, firm entire area, except for slopes
in excess of 3 to 1, with roller not exceeding 130 kg/m (90 Ilb./ft.) of
roller width. Eliminate rolling if seeding is done with cultipacker

type seeder.

TURF RENOVATION

General : Restore to original condition existing turf areas damaged
during turf installation and construction operations. Keep at least one
paved pedestrian access route and one paved vehicular access route to
each building clean at all times. Clean other paving when work in
adjacent areas is complete.

Overseeding: Apply seed according to applicable portions of "Seed
Application Method" at rates specified in ""Seed Composition."

PLANT MAINTENANCE

Frequency: Begin maintenance immediately after plants have been
installed. Inspect plants at least once week and perform required
maintenance promptly.

Promotion of Plant Growth and Vigor: Water, prune, fertilize, mulch,
eradicate weeds, and perform other operations necessary to promote
plant growth and vigor.

SLOPE EROSION CONTROL MAINTENANCE

Provide slope erosion control maintenance to prevent undermining of all

slopes in newly landscaped and natural growth areas. Maintenance tasks

include immediate repairs to weak spots in sloped areas and maintaining

clean, clear culverts and graded berms to intercept and direct water

flow to prevent development of large gullies and slope erosion.

1. Fill eroded areas with amended topsoil and replant with same plant
species.

2. Reinstall erosion control materials damaged due to slope erosion.

REMOVAL OF DYING OR DEAD PLANTS
Remove dead and dying plants and provide new plants immediately upon
commencement of specified planting season and replace eroded earth
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mound water basins. No additional correction period will be required

for replacement plants beyond original warranty period. Plants will be

considered dead or dying as follows:

1. Determination: Scrape on maximum 2 mm (1/16 inch) square branch area
to determine dying plant material cause and provide recommendations

for replacement.

TURF MAINTENANCE

Mow turf to uniform finished height measured from soil. Perform mowing
in manner that prevents scalping, rutting, bruising, uneven and rough
cutting. Before mowing, remove and dispose of all rubbish, debris,
trash, leaves, rocks, paper, and limbs or branches on turf areas. Sweep
or vacuum clean adjacent paved areas.

Apply fertilizer in manner that promotes health, growth, vigor, color
and appearance of cultivated turf areas. Determine method of
application, fertilizer type and frequencies by results of laboratory
soil analysis. Apply fertilizer by approved methods and according to
manufacturer®s instructions.

Watering: Perform irrigation in manner that promotes health, growth,
color, and appearance of cultivated vegetation, complying with Federal,
State, and local water agency and authority directives. Prevent
overwatering, water run-off, erosion, and ponding due to excessive

gquantities or rate of application.

CLEANING

Remove and legally dispose of all excess soil and planting debris.

PROTECTION

Protect plants from traffic and construction operations.

Provide temporary fences or enclosures and signhage, at planted areas.
Maintain fences and enclosures during maintenance period.

Remove protective materials immediately before acceptance.

Repair damage.

---END- - -
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SECTION 33 08 00

COMMISSIONING OF SITE UTILITY SYSTEMS
PART 1 — GENERAL
1.1 DESCRIPTION

A. The requirements of this Section apply to all sections of Division 33.

B. This project will have selected building systems commissioned. The
complete list of equipment and systems to be commissioned is specified
in Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS. The
commissioning process, which the Contractor is responsible to execute,
is defined in Section 01 91 00 GENERAL COMMISSIONING REQUIRMENTS. A
Commissioning Agent (CxA) appointed by the VA will manage the
commissioning process.

1.2 RELATED WORK

A. Section 01 00 00 GENERAL REQUIREMENTS.

B. Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS.

C. Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.

1.3 SUMMARY

A. This Section includes requirements for commissioning the Facility site
utilities systems, related subsystems and related equipment. This
Section supplements the general requirements specified in Section 01 91
00 General Commissioning Requirements.

B. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for more
details regarding processes and procedures as well as roles and
responsibilities for all Commissioning Team members.

1.4 DEFINITIONS

A. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for
definitions.

1.5 COMMISSIONED SYSTEMS

A. Commissioning of a system or systems specified in Division 33 is part
of the construction process. Documentation and testing of these
systems, as well as training of the VA’s Operation and Maintenance
personnel in accordance with the requirements of Section 01 91 00 and
of Division 33, is required in cooperation with the VA and the
Commissioning Agent.
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B. The Facility site utilities systems commissioning will include the

systems listed in Section 01 91 00 General Commissioning Requirements:
1.6 SUBMITTALS

A. The commissioning process requires review of selected Submittals that
pertain to the systems to be commissioned. The Commissioning Agent
will provide a list of submittals that will be reviewed by the
Commissioning Agent. This list will be reviewed and approved by the VA
prior to forwarding to the Contractor. Refer to Section 01 33 23 SHOP
DRAWINGS, PRODUCT DATA, and SAMPLES for further details.

B. The commissioning process requires Submittal review simultaneously with
engineering review. Specific submittal requirements related to the
commissioning process are specified in Section 01 91 00 GENERAL
COMMISSIONING REQUIREMENTS.

PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTION
3.1 CONSTRUCTION INSPECTIONS

A. Commissioning of Site Utility systems will require inspection of
individual elements of the site utility systems construction throughout
the construction period. The Contractor shall coordinate with the
Commissioning Agent in accordance with Section 01 91 00 and the
Commissioning plan to schedule site utility systems inspections as
required to support the Commissioning Process.

3.2 PRE-FUNCTIONAL CHECKLISTS

A. The Contractor shall complete Pre-Functional Checklists to verify
systems, subsystems, and equipment installation is complete and systems
are ready for Systems Functional Performance Testing. The
Commissioning Agent will prepare Pre-Functional Checklists to be used
to document equipment installation. The Contractor shall complete the
checklists. Completed checklists shall be submitted to the VA and to
the Commissioning Agent for review. The Commissioning Agent may spot
check a sample of completed checklists. |If the Commissioning Agent
determines that the information provided on the checklist is not
accurate, the Commissioning Agent will return the marked-up checklist
to the Contractor for correction and resubmission. If the
Commissioning Agent determines that a significant number of completed
checklists for similar equipment are not accurate, the Commissioning
Agent will select a broader sample of checklists for review. If the
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Commissioning Agent determines that a significant number of the broader
sample of checklists is also inaccurate, all the checklists for the
type of equipment will be returned to the Contractor for correction and
resubmission. Refer to SECTION 01 91 00 GENERAL COMMISSIONING
REQUIREMENTS for submittal requirements for Pre-Functional Checklists,
Equipment Startup Reports, and other commissioning documents.
3.3 CONTRACTORS TESTS
A. Contractor tests as required by other sections of Division 33 shall be
scheduled and documented in accordance with Section 01 00 00 GENERAL
REQUIREMENTS. All testing shall be incorporated into the project
schedule. Contractor shall provide no less than 7 calendar days’
notice of testing. The Commissioning Agent will witness selected
Contractor tests at the sole discretion of the Commissioning Agent.
Contractor tests shall be completed prior to scheduling Systems
Functional Performance Testing.
3.4 SYSTEMS FUNCTIONAL PERFORMANCE TESTING
A. The Commissioning Process includes Systems Functional Performance
Testing that is intended to test systems functional performance under
steady state conditions, to test system reaction to changes in
operating conditions, and system performance under emergency
conditions. The Commissioning Agent will prepare detailed Systems
Functional Performance Test procedures for review and approval by the
COR. The Contractor shall review and comment on the tests prior to
approval. The Contractor shall provide the required labor, materials,
and test equipment identified in the test procedure to perform the
tests. The Commissioning Agent will witness and document the testing.
The Contractor shall sign the test reports to verify tests were
performed. See Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS,
for additional details.

3.5 TRAINING OF VA PERSONNEL
A. Training of the VA operation and maintenance personnel is required in
cooperation with the COR and Commissioning Agent. Provide competent,
factory authorized personnel to provide instruction to operation and
maintenance personnel concerning the location, operation, and
troubleshooting of the installed systems. Contractor shall submit

training agendas and trainer resumes in accordance with the
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requirements of Section 01 91 00. The instruction shall be sched&%eé e
in coordination with the VA COR after submission and approval of formal
training plans. Refer to Section 01 91 00 GENERAL COMMISSIONING
REQUIREMENTS and Division 33 Sections for additional Contractor

training requirements.
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SECTION 33 30 00

SANITARY SEWER UTILITIES
PART 1 - GENERAL

1.1 DESCRIPTION
A. This section specifies materials and procedures for construction of
outside, underground sanitary sewer systems that are complete and ready
for operation. This includes piping, structures and all other
incidentals.
1.2 RELATED WORK
A. Excavation, Trench Widths, Pipe Bedding, Backfill, Shoring, Sheeting,
Bracing: Section 31 20 00, EARTH MOVING.
B. General plumbing, protection of Materials and Equipment, and quality
assurance: Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.
C. Submittals: Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES.
D. Erosion and Sediment Control: Section 01 57 19, TEMPORARY ENVIRONMENTAL
CONTROLS.
1_3 DEFINITIONS
TC-Top of Casting
IE-Invert Elevation
1.4 ABBREVIATIONS
A. PVC: Polyvinyl chloride plastic
B. DI: Ductile iron pipe
C. HDDE: High Density Polyethylene Pipe
1.5 DELIVERY, STORAGE AND HANDLING
A. Store plastic piping protected from direct sunlight and support to
prevent sagging and bending. Protect stored piping from moisture and
dirt by elevating above grade. Protect flanges, fittings, and
specialties from moisture and dirt.
B. Handle manholes according to manufacturer®s written rigging
instructions.
1.6 COORDINATION
A. Contractor to obtain approval from the Public Agency that the existing
sanitary sewer systems have the capacity to handle the discharge from
the facility.
B. Coordinate exterior utility lines and connections to building lines up
to 5 feet of building wall.
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C. Coordinate connection to public sewer system with Public Utility
Company .

1.7 QUALITY ASSURANCE:

A_ Products Criteria:

1. When two or more units of the same type or class of materials or
equipment are required, these units shall be products of one
manufacturer.

2. A nameplate bearing manufacturer®s name or trademark, including model
number, shall be securely affixed in a conspicuous place on
equipment. In addition, the model number shall be either cast
integrally with equipment, stamped, or otherwise permanently marked
on each item of equipment.

B. Comply with the rules and regulations of the Public Utility having
jurisdiction over the connection to Public Sanitary Sewer lines and the
extension, and/or modifications to Public Utility Systems.

1.8 SUBMITTALS:

A. Manufacturers®™ Literature and Data shall be submitted for the following
as one package:

1. Pipe, Fittings, and, Appurtenances.

2. Jointing Material.

3. Manhole and Structure Material.

4_ Frames and Covers.

5. Steps and Ladders.

1.9 APPLICABLE PUBLICATIONS

A. The publications listed below form a part of this specification to the
extent referenced. The publications are referenced iIn the text by the
basic designation only.

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

A74-09. . . Cast Iron Soil Pipe and Fittings

A185/A185M-07 . .. . o oo ... Steel Welded Wire Reinforcement, Plain, for
Concrete

A615/A615M-09b. ... ...... Deformed and Plain Carbon-Steel Bars for

Concrete Reinforcement
A746-99. . . ... ... .... Ductile-lron Gravity Sewer Pipe

C478-09. . ¢ oo e e e - Precast Reinforced Concrete Manhole Sections
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Minimum Structural Design Loading for
Underground Precast Concrete Utility Structures

Minimum Structural Design Loading for
Monolithic or Sectional Precast Concrete Water

and Wastewater Structures

Precast Concrete Water and Wastewater
Structures

Resilient Connectors Between Reinforced
Concrete Manhole Structures, Pipes, and

Laterals

Testing Concrete Pipe Sewer Lines by Low-
Pressure Air Test Method

Joints for Concrete Pipe, Manholes, and precast
Box Sections using Preformed Flexible Joint

Sealants

Flexible Transition Couplings for Underground
Piping Systems

Thermoplastic Elastomeric (TPE) Gasket
Materials for Drain, Waste and Vent (DWVY),
Sewer, Sanitary and Storm Plumbing Systems

Shielded Transition Couplings for Use With
Dissimilar DWV Pipe and Fittings Above Ground

Mechanical Couplings Using Thermoplastic
Elastomeric (TPE) Gaskets for Joining Drain,
Waste and Vent (DWV), Sewer, Sanitary and Storm
Plumbing systems for Above and below Ground Use

Underground Installation of Thermoplastic Pipe

for Sewers and Other Gravity-Flow Applications

Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe
and Fittings

Elastomeric Seals (Gaskets) for Joining Plastic
Pipe
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F949-10

F1417-11. .. ... ... .. ...

F1668-08. . ... ... . ......
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Poly(Vinyl Chloride) (PVC) Large-Diameter
Plastic Gravity Sewer Pipe and Fittings

Coextruded Poly(vinyl Chloride) (PVC) Plastic
Pipe With a Cellular Core

Poly(Vinyl Chloride) (PVC) Corrugated Sewer
Pipe With a Smooth Interior and Fittings

Standard Test Method for Installation
Acceptance of Plastic Gravity Sewer Lines Using

Low-Pressure Air

Construction Procedures for Buried Plastic Pipe

C. American Water Works Association (AWWA):

C105/A21.5-10. .. ... .....

C110-08

C111/A21.11-06. ... .... ..

C151/A21.51-09. ... ......

C153/A21.53-06. . ... .....

C219-11

C512-07

C600-10

C900-07

Polyethylene Encasement for Ductile-Iron Pipe
Systems

Ductile-1ron and Gray-Ilron Fittings

Rubber Gasket Joints for Ductile lron Pressure
Pipe and Fittings

Ductile lron Pipe, Centrifugally Cast

Ductile lron Compact Fittings for Water Service
Bolted, Sleeve-Type Couplings for Plain-End
Pipe

Air Release, Air/Vacuum and Combination Air

Valves for Water Works Service

Installation of Ductile-lron Mains and Their

Appurtenances

Polyvinyl Chloride (PVC) Pressure Pipe and
Fabricated Fittings, 4 In. Through 12 In. (100
mm Through 300 mm), for Water Transmission and

Distribution

D. American Society of Mechanical Engineers:

Al12.14

Al12.36

.1-2003..........

2M-1991. ... ...

Backwater Valves

Cleanouts
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1.10 WARRANTY
A. The Contractor shall remedy any defect due to faulty material or
workmanship and pay for any damage to other work resulting therefrom
within a period of one year from final acceptance. Further, the
Contractor will provide all manufacturers” and supplier®s written
guarantees and warranties covering materials and equipment furnished

under this Contract.
PART 2 - PRODUCTS

2.1 FACTORY-ASSEMBLED PRODUCTS

A. Standardization of components shall be maximized to reduce spare part
requirements.

B. All pipe and Fittings used in the construction of force mains shall be
rated to meet the system maximum operating pressure with a minimum of
150 psi (1035 kPa).

C. The Contractor shall guarantee performance of assemblies of components,
and shall repair or replace elements of the assemblies as required to
deliver specified performance of the complete assembly.

2.2 DUCTILE-IRON PIPE AND FITTINGS
A. Push-on-Joint Piping:
1. Pipe: AWWA C151, thickness class 350, with bolt holes in bell.
2. Standard Fittings: AWWA C110.
3. Compact Fittings: AWWA C153.
4. Gaskets: AWWA C111.
5. Exterior coating: AWWA C151.
6. Interior lining: AWWA C151.
7. Pipe and fittings shall be polyethylene encased as per AWWA C105.
2.3 PVC, GRAVITY SEWER PIPE AND FITTINGS
A. PVC Gravity Sewer Piping:
1. Pipe and Fittings shall conform to ASTM D3034, SDR 26.
2. Gaskets: ASTM F477.
2.4 NONPRESSURE-TYPE TRANSITION COUPLINGS

A. Comply with ASTM C1173, elastomeric, sleeve type, reducing or transition
coupling, for joining underground nonpressure piping. Include ends to
match same sizes of main line piping and install corrosion-resistant
metal tension bands and tightening mechanism on each end.

B. Sleeve Materials:

1. For Plastic Pipes: ASTM F477, elastomeric seal.
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2. For Dissimilar Pipes: PVC or other material compatible with pipe
materials being joined.

C. Unshielded, Flexible Couplings:

1. Couplings shall be elastomeric sleeve with stainless steel shear ring
and corrosion-resistant-metal tension band and tightening mechanism
on each end.

D. Shielded, Flexible Couplings:

1. Couplings shall meet ASTM C1460 with elastomeric or rubber sleeve
with full-length, corrosion-resistant outer shield with corrosion-
resistant-metal tension band and tightening mechanism on each end.

E. Ring-Type, Flexible Couplings:

1. Couplings shall be elastomeric compression seal with dimensions to
fit inside bell of larger mainline pipe and for spigot of smaller
main line pipe to fit inside ring.

2.5 CLEANOUTS
A. Cast-lron Cleanouts:

1. Cleanouts shall be as per ASME Al112.36.2M, round, gray-iron housing
with clamping device and round, secured, scoriated, gray-iron cover.
Include gray-iron ferrule with inside calk or spigot connection and
countersunk, tapered-thread, brass closure plug.

2. Top-Loading Classification(s): Valve loadings shall be designed for
Heavy Duty.

3. Cleanout Riser: Sewer pipe fitting on main line pipe and riser shall
be as per ASTM A74, service class.

B. PVC Cleanouts:

1. PVC body with PVC threaded plug: Cleanout shall be as per ASTM D3034.
PVC sewer pipe Fitting and riser to cleanout.

2. Cleanout Riser: Sewer pipe fitting on main line sewer and riser shall
match main line piping.

2.6 MANHOLES
A. Standard precast concrete manholes and vaults shall be constructed of
precast concrete segmental blocks, precast reinforced concrete rings,
precast reinforced sections or cast-in-place concrete.

1. Precast Concrete Manholes: Material shall be as per ASTM C478,
precast, reinforced concrete, of depth indicated, with sealed joints.

2. Concrete Base: Concrete for base of manhole shall have a minimum
compressive strength of 5000 psi (35 MPa) at 28 days. Thickness to be

8 inches (200 mm), minimum.
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3. Riser Section: 4 inch (100 mm) minimum thickness, of lengths to
provide the total depth of manhole.

4_Top Section: Eccentric-cone type unless otherwise indicated. Top
section to match adjustment ring configurations.

5. Joint Sealant: ASTM C990.

6. Resilient Pipe Connectors: ASTM C923.

7. Steps: IT over 60 inches (1500 mm) in depth, individual FRP steps or
ladder with 16 inch (400 mm) minimum width, 12 to 16 inches (300 to
400 mm) center-to-center from top to bottom.

8. Adjusting Rings: Reinforced-concrete rings; 6 to 9 inch (150 to 225
mm) total thickness, with diameter matching manhole frame and cover,
and with height as required to adjust manhole frame and cover to
indicated elevation and slope.

B. Designed Concrete Manholes:

1. Description: ASTM C913; designed according to ASTM C890 for AASHTO
HS20-44, heavy-traffic, structural loading; of depth, shape, and
dimensions indicated, with provision for sealant joints.

2. Ballast: Increase thickness of one or more precast concrete sections
or add concrete to manhole as required to prevent flotation.

3. Joint Sealant: ASTM C990, bitumen or butyl rubber.

4_ Resilient Pipe Connectors: ASTM C923 cast or fitted into manhole
walls, for each pipe connection.

5. Steps: ITf over 60 inches (1500 mm) in depth, individual FRP steps or
FRP ladder; width 16 inches (400 mm) minimum, 12 to 16 inches (300 to
400 mm) center-to-center from top to bottom.

6. Adjusting Rings: Reinforced-concrete rings; 6 to 9 inch (150 to 225
mm) total thickness, with diameter matching manhole frame and cover,
and with height as required to adjust manhole frame and cover to
indicated elevation and slope.

C. Manhole Base Channels: Manhole channels shall be main line pipe
material. Lay main pipe through manhole and cut top of pipe out to be
three-fourths of pipe diameter. Slope through manhole to match run
slopes of the main pipe.

2.7 CONCRETE

A. Cast-in-place concrete shall be 4000 psi (27.6 MPa) minimum, with 0.45
maximum water/cementitious materials ratio.

B. Reinforcement
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1. Reinforcing fabric shall be ASTM A185, steel, welded wire fabric,
plain.

2. Reinforcing bars shall be ASTM A615, Grade 60 (420 MPa) deformed
steel.

Benches shall be concrete, sloped to drain into the channel. Provide 6

inches (150 mm) from the cut section of top of pipe to edge of manhole.

Ballast and Pipe Supports shall be Portland cement design mix, 3000 psi

(20.7 MPa) minimum, with 0.58 maximum water/cementitious materials

ratio.

2.8 WARNING TAPE

A

Warning tape shall be standard, 4 mil (0.1 mm) polyethylene 3 inch (76
mm) wide tape detectable type, green with black letters and imprinted
with “CAUTION BURIED SEWER LINE BELOW™.

PART 3 - EXECUTION

3.1 PIPING INSTALLATION

A

C.

F.

Drawing plans and details indicate the general location and arrangement
of underground sanitary sewer piping. Install piping as indicated, to
extent practical. Where specific installation is not indicated, follow
piping manufacturer®s written instructions.

Install piping beginning at the low point, true to grades and alignment
indicated on the drawings, with unbroken continuity of invert. Place
bell ends of piping facing upstream. Install gaskets, seals, sleeves,
and couplings according to manufacturer®s written instructions for using
lubricants, cements, and other installation requirements.

Do not lay pipe on unstable material, in wet trench or when trench and
weather conditions are unsuitable for the work.

Support pipe on compacted bedding material. Excavate bell holes only
large enough to properly make the joint.

Inspect pipes and fittings for defects before installation. Defective
materials shall be plainly marked and removed from the site. Cut pipe
shall have smooth regular ends at right angles to axis of pipe.

Lower pipe into trench carefully and bring to proper line, grade, and
joint. After jointing, interior of each pipe shall be thoroughly wiped
or swabbed to remove any dirt, trash or excess jointing materials.

Do not walk on pipe in trenches until covered by layers of bedding or
backfill material to a depth of 12 inches (300 mm) over the crown of the

pipe.
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H. Warning tape shall be continuously placed 12 inches (300 mm) above sewer
pipe

1. Install manholes for changes in direction unless fittings are indicated.
Use fittings for branch connections unless direct tap into existing
sewer is indicated.

J. Install proper size increasers, reducers, and couplings where different
sizes or materials of pipes and fittings are connected. Reducing size of
piping in direction of flow is prohibited.

K. When installing pipe under streets or other obstructions that cannot be
disturbed, use pipe-jacking process or microtunneling.

L. Install gravity-flow, non-pressure, drainage piping according to the
following:

1. Install piping pitched down in direction of flow, at minimum slope of
1 percent unless otherwise indicated.

2. Install piping with 36 inch (915 mm) minimum cover as shown on
Drawings.

3. Install PVC gravity sewer according to ASTM D2321 and ASTM F1668.

M. Clear interior of piping and manholes of dirt and superfluous material
as work progresses. Maintain swab or drag in piping, and pull past each
joint as it is completed. Place plug in end of incomplete piping at end
of day and when work stops.

N. Gravity Flow Lines with Secondary Containment (Encasement Pipe):

1. Install per manufacturer’s recommendations. Install all pipe
centering devices to maintain an interstitial space below the invert
of the carrier pipe. Both the carrier and containment pipe shall be
tested for leaks.

3.2 PIPE JOINT CONSTRUCTION

A. Join gravity-flow, non-pressure, drainage piping according to the
following:

1. Join PVC piping according to ASTM D2321.

2. Join dissimilar pipe materials with nonpressure-type, flexible
couplings.

B. Join force-main, pressure piping according to the following:

1. Join ductile iron pressure piping according to AWWA C600 for push-on
joints.

2. Join PVC pressure piping according to manufacturer’s recommendations.

3. Join dissimilar pipe materials with pressure-type couplings.
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C. Pipe couplings, expansion joints, and deflection fittings with pressure
ratings at least equal to piping rating may be used in applications
below unless otherwise indicated.

1. Use non-pressure flexible couplings where required to join gravity-
flow, non-pressure sewer piping unless otherwise indicated.

a. Unshielded Flexible couplings for pipes of same or slightly
different OD.

b. Unshielded, increaser/reducer-pattern, flexible couplings for
pipes with different OD.

c. Ring-type flexible couplings for piping of different sizes where
annular space between smaller piping®"s OD and larger piping"s ID
permits installation.

2. Use pressure pipe couplings for force-main joints.

3.3 SEWER AND MANHOLE SUPPORTS, CONCRETE CRADLES WITHIN VAULTS

A. Install reinforced concrete as detailed on the drawings. The concrete
shall not restrict access for future maintenance of the joints within
the piping system.

3.4 BUILDING SERVICE LINES

A_ Install sanitary sewer service lines to point of connection within
approximately 5 feet (1500 mm) outside of building(s) where service is
required and make connections. Coordinate the invert and location of the
service line with the Contractor installing the building lines.

3.5 MANHOLE INSTALLATION

A. Install manholes complete with appurtenances and accessories indicated.
1. Precast concrete segmental blocks shall lay true and plumb. All

horizontal and vertical joints shall be completely filled with

mortar. Parge interior and exterior of structure with 1/2 inch (15

mm) or cement mortar applied with a trowel and Ffinished to an even

glazed surface.

2. Precast reinforced concrete rings shall be installed true and plumb.
The joints between rings and between rings and the base and top,
shall be sealed as per manufacturer’s recommendations. Adjust the
length of the rings so that the top section will be at the required
elevation. Cutting the top section is not acceptable.

3. Concrete manhole risers and tops: Install as specified.

B. Designed Concrete Structures:

1. Concrete structures shall be installed in accordance with Section 03
30 00, CAST-IN-PLACE CONCRETE.
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C. Do not build structures when air temperature is 32 deg F (0 deg C), or
below.

D. The wall that supports access rungs or ladder shall be 90 deg vertical
from the floor of structure to manhole cover.

E. Install steps and ladders per the manufacturer’s recommendations. Steps
and ladders shall not move or flex when used. All loose steps and
ladders shall be replaced by the Contractor.

F. Set tops of frames and covers flush with finished surface of manholes
that occur in pavements. In unpaved areas, the rim elevation shall be 2
inches (50 mm) above the adjacent finish grade.

G. Install manhole frames and covers on a mortar bed, such that frames and
covers shall not move when subject to vehicular traffic. Install a
concrete collar around the frame to protect the frame from moving until
the adjacent pavement is placed. Install an 8 inches (200 mm) thick, by
12 inches (300 mm) wide concrete collar around the perimeter of the
frame. Slope the top of the collar away from the frame.

3.6 CLEANOUT INSTALLATION

A_ Install cleanouts and riser extensions from sewer pipes to cleanouts at
grade. Cleanouts should be 6 inches (150 mm) in diameter and consist of
a ductile iron 45 degree fitting on end of run, or combination Y fitting
and 1/8 bend in the run with ductile iron pipe extension, water tight
plug or cap and cast frame and cover flush with finished grade. Install
piping so cleanouts open in direction of flow in sewer pipe.

1. Use Light-Duty, top-loading classification cleanouts in earth or
unpaved foot-traffic areas.

2. Use Medium-Duty, top-loading classification cleanouts in paved foot-
traffic areas.

3. Use Heavy-Duty, top-loading classification cleanouts in vehicle-
traffic service areas.

4. Use Extra-Heavy-Duty, top-loading classification cleanouts in roads.

B. Set cleanout frames and covers in earth in cast-in-place-concrete, 18 by
18 by 12 inches (450 by 450 by 300 mm) 1 inch (25 mm) above surrounding
grade.

C. Where cleanout is in force main, provide a blind flange top connection.
The center of the flange shall be equipped with a 2 inches (60 mm) base
valve to allow the pressure in the line to be relieved prior to removal
of the blind flange. Frames and covers for pressure (force) mains shall
be 24 inches (600 mm) in diameter.
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D. Set cleanout frames and covers in concrete pavement and roads with tops
flush with pavement surface.

E. The top of the cleanout assembly shall be 2 inches (50 mm) below the
bottom of the cover to prevent loads being transferred from the frame
and cover to the piping.

3.7 CONNECTIONS

A. Make connections to existing piping and underground manholes by coring
and installing the pipe at the design invert. Install an elastomeric
gasket around the pipe, and grout the interstitial space between the
pipe and the core.

B. Connection to an existing manhole: The bench of the manhole shall be
cleaned and reshaped to provide a smooth flowline for all new pipes
connected to the manhole.

C. Use commercially manufactured wye fittings for piping branch
connections. Encase entire wye fitting plus 6-inch (150-mm) overlap with
not less than 6 inches (150 mm) of concrete with 28-day compressive
strength of 3000 psi (20.7 MPa).

1. Make branch connections from the side into existing piping, NPS 4 to
NPS 20 (DN 100 to DN 500), by removing a section of the existing
pipe.

2. Make branch connections from the side into existing piping, NPS 21
(DN 525) or larger, or to underground manholes by cutting an opening
into existing unit large enough to allow 3 inches (76 mm) of concrete
to be packed around entering connection. Cut end of connection pipe
passing through pipe or structure wall to conform to shape of and be
flush with inside wall unless otherwise indicated. On outside of pipe
or manhole wall, encase entering connection in concrete to provide
additional support of collar from connection to undisturbed ground.

3. Protect existing piping and manholes to prevent concrete or debris
from entering while making tap connections. Remove debris or other
extraneous material that may accumulate.

3.8 REGRADING

A_ Raise or lower existing manholes and structures frames and covers,
cleanout frames and covers and valve boxes in regraded areas to finish
grade. Carefully remove, clean and salvage cast iron frames and covers.
Adjust the elevation of the top of the manhole or structure as detailed
on the drawings. Adjust the elevation of the cleanout pipe riser, and
reinstall the cap or plug. Reset cast iron frame and cover, grouting
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below and around the frame. Install concrete collar around reset frame

and cover as specified for new construction.

B. During periods when work is progressing on adjusting manholes or
structures cover elevations, the Contractor shall install a temporary
cover above the bench of the structure or manhole. The temporary cover
shall be installed above the high flow elevation within the structure,
and shall prevent debris from entering the wastewater stream.

3.9 CLOSING ABANDONED SANITARY SEWER SYSTEMS

A. Close open ends of abandoned underground piping indicated to remain in
place. Include closures strong enough to withstand hydrostatic and earth
pressures that may result after ends of abandoned piping have been
closed.

1. Piping under and within 5 feet (1500 mm) of building areas shall be
completely removed.

2. Piping outside of building areas shall completely removed.

B. Excavate around manholes as required and use either procedure below:

1. Manholes and structures outside of building areas: Remove frame and
cover, cut and remove the top of an elevation of 2 feet (600 mm)
below finished grade. Fill the remaining portion with compacted
gravel or crushed rock or concrete.

2. Manholes and structures with building areas: Remove frame and cover
and remove the entire structure and the base.

C. Backfill to grade according to Division 31 Section 31 20 00, EARTH
MOVING.

D. When the limit of the abandonment terminates in an existing manhole to
remain, the flow line in the bench of the manhole to the abandoned line
shall be filled with concrete and shaped to maintain the flowline of the
lines to remain.

3.10 PIPE SEPARATION

A. Horizontal Separation - Water Mains and Sewers:

1. Existing and proposed water mains shall be at least 10 feet (3 m)
horizontally from any proposed gravity flow and pressure (force main)
sanitary sewer or sewer service connection.

2. Gravity flow mains and pressure (force) mains may be located closer
than 10 feet (3 m) but not closer than 6 feet (1.8 m) to a water main
when:

a. Local conditions prevent a lateral separation of 10 feet (3 m);

and
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b. The water main invert is at least 18 inches (450 mm) above the
crown of the gravity sewer or 24 inches (600 mm) above the crown
of the pressure (force) main; and the water main is in a separate
trench separated by undisturbed earth.

3. When it is impossible to meet (1) or (2) above, both the water main
and sanitary sewer main shall be constructed of push-on or mechanical
joint ductile iron pipe.

B. Vertical Separation - Water Mains and Sewers at Crossings:

1. Water mains shall be separated from sewer mains so that the invert of
the water main is a minimum of 24 inches (600 mm) above the crown of
gravity flow sewer or 48 inches (1200 mm) above the crown of pressure
(force) mains. The vertical separation shall be maintained within 10
feet (3 m) horizontally of the sewer and water crossing. When these
vertical separations are met, no additional protection is required.

2. In no case shall pressure (force) sanitary main cross above, or
within 24 inches (600 mm) of water lines.

3. When it is impossible to meet (1) above, the gravity flow sewer may
be installed 18 inches (450 mm) above or 12 inches (300 mm) below the
water main, provided that both the water main and sewer shall be
constructed of push-on or mechanical ductile pipe. Pressure (Force)
sewers may be installed 24 inches (600 mm) below the water line
provided both the water line and sewer line are constructed of
ductile iron pipe.

4_ The required vertical separation between the sewer and the water main
shall extend on each side of the crossing until the perpendicular
distance from the water main to the sewer line is at least 10 feet (3
m).

3.11 IDENTIFICATION
A. Install green warning tape directly over piping and at outside edges of
underground manholes.
3.12 FIELD QUALITY CONTROL
A. All systems shall be inspected and obtain the COR"s approval. Prior to
final acceptance, provide a video record of all piping from the building
to the municipal connection to show the lines are free from
obstructions, properly sloped and joined.
B. To inspect, thoroughly flush out the lines and manholes before

inspection. Lamp test between structures and show full bore indicating
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sewer is true to line and grade. Lips at joints on the inside of gravity

sewer lines are not acceptable.

1. Submit separate report for each system inspection.

2. Defects requiring correction include the following:

a. Alignment: Less than full diameter of inside of pipe is visible
between structures.

b. Deflection: Flexible piping with deflection that prevents passage
of ball or cylinder of size not less than 92.5 percent of piping
diameter.

c. Damage: Crushed, broken, cracked, or otherwise damaged piping.

d. Infiltration: Water leakage into piping.

e. ExFiltration: Water leakage from or around piping.

3. Replace defective piping using new materials, and repeat iInspections
until defects are within allowances specified.

4. Re-inspect and repeat procedure until results are satisfactory.

C. Air Tests: Test sanitary sewerage according to requirements of
authorities having jurisdiction and the following:

1. Test plastic gravity sewer piping according to ASTM F1417.

2. Test concrete gravity sewer piping according to ASTM C924.

3. Clean and isolate the section of sewer line to be tested. Plug or cap
the ends of all branches, laterals, tees, wyes, and stubs to be
included in the test to prevent air leakage. The line shall be
pressurized to 4 psi (28 kPa) and allowed to stabilize. After
pressure stabilization, the pressure shall be dropped to 3.5 psi (24
kPa) greater than the average back-pressure of any groundwater above
the sewer.

4. For force mains, perform testing after supports and anchors are
installed. Test at pressure not less than 1-1/2 times the maximum
system operating pressure, but not less than 150 psi (1035 kPa).

5. Testing of Fiberglass Sewage Holding Tanks shall show no leakage
during a 5 psi (35 kPa) air pressure test with 5:1 safety factor.

6. Testing of Concrete Wet Well shall show no leakage with the wet well
completely filled with water for a duration of 4 hours.

3.13 CLEANING
A. Clean dirt and superfluous material from interior of piping.

———END -—-
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SECTION 33 40 00

STORM SEWER UTILITIES
SPEC WRITER NOTES:

PART 1 - GENERAL

1.1 DESCRIPTION
This section specifies materials and procedures for construction of
outside, underground storm sewer systems that are complete and ready for
operation. This includes piping, structures and all other incidentals.
1.2 RELATED WORK
A. Excavation, Trench Widths, Pipe Bedding, Backfill, Shoring, Sheeting,
Bracing: Section 31 20 00, EARTH MOVING.
B. Concrete Work, Reinforcing, Placement and Finishing: Section 03 30 00,
CAST-IN-PLACE CONCRETE.
C. General plumbing, protection of Materials and Equipment, and quality
assurance: Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.
D. Materials and Testing Report Submittals: Section 01 33 23, SHOP
DRAWINGS, PRODUCT DATA AND SAMPLES.
E. Erosion and Sediment Control: Section 01 57 19, TEMPORARY ENVIRONMENTAL
CONTROLS.
1.3 DEFINITIONS
TC-Top of Casting
IE-Invert Elevation
1.4 ABBREVIATIONS
A_ HDPE: High-density polyethylene
B. PE: Polyethylene
1_5DELIVERY, STORAGE, AND HANDLING
A. Do not store plastic manholes, pipe, and fittings in direct sunlight.
B. Handle manholes and stormwater inlets according to manufacturer®s
written rigging instructions.
1.6 COORDINATION
A. Coordinate connection to storm sewer main with the Public Agency
providing storm sewer off-site drainage.
B. Coordinate exterior utility lines and connections to building services
up to the actual extent of building wall.
1.7 QUALITY ASSURANCE:

A. Products Criteria:
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1. When two or more units of the same type or class of materials or
equipment are required, these units shall be products of one
manufacturer .

2. A nameplate bearing manufacturer®s name or trademark, including model
number, shall be securely affixed in a conspicuous place on
equipment. In addition, the model number shall be either cast
integrally with equipment, stamped, or otherwise permanently marked
on each item of equipment.

1.8 SUBMITTALS

A. Manufacturers” Literature and Data shall be submitted, as one package,
for pipes, Fittings and appurtenances, including jointing materials,
hydrants, valves and other miscellaneous items.

1.9 APPLICABLE PUBLICATIONS

A. The publications listed below form a part of this specification to the
extent referenced. The publications are referenced in the text by the
basic designation only.

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

A185/A185M-07 ... ... ... .. Steel Welded Wire Reinforcement, Plain, for
Concrete

A242/A242M-04(2009) .. ... High-Strength Low-Alloy Structural Steel

A536-84(2009) ... ... ..... Ductile lron Castings

A615/A615M-09b. ... . ... .. Deformed and Plain Carbon-Steel Bars for

Concrete Reinforcement

A760/A760M-10. ... .. ..... Corrugated Steel Pipe, Metallic-Coated for
Sewers and Drains

A798/A798M-07 . . ... ... ... Installing Factory-Made Corrugated Steel Pipe
for Sewers and Other Applications

AB49-10. ... ... Post-Applied Coatings, Paving, and Linings for
Corrugated Steel Sewer and Drailnage Pipe

A929/A929M-01(2007) .. ... Steel Sheet, Metallic-Coated by the Hot-Dip
Process for Corrugated Steel Pipe

B745/B745M-97(2005).. ... Corrugated Aluminum Pipe for Sewers and Drains
B788/B788M-09........... Installing Factory-Made Corrugated Aluminum

Culverts and Storm Sewer Pipe
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Non-reinforced Concrete Sewer, Storm Drain, and
Culvert Pipe

Concrete Aggregates

Reinforced Concrete Culvert, Storm Drain, and

Sewer Pipe

Concrete Masonry Units for Construction of
Catch Basins and Manholes

Portland Cement

Joints for Concrete Pipe and Manholes, Using
Rubber Gaskets

Precast Reinforced Concrete Manhole Sections

Reinforced Concrete Arch Culvert, Storm Drain,

and Sewer Pipe

Reinforced Concrete Elliptical Culvert, Storm

Drain, and Sewer Pipe

Reinforced Concrete D-Load Culvert, Storm

Drain, and Sewer Pipe

Minimum Structural Design Loading for

Underground Precast Concrete Utility Structures

Installation of Underground Precast Concrete
Utility Structures

Precast Concrete Water and Wastewater

Structures

Resilient Connectors Between Reinforced
Concrete Manhole Structures, Pipes, and
Laterals

Testing Concrete Pipe Sewer Lines by Low-

Pressure Air Test Method

Joints for Concrete Pipe, Manholes, and Precast
Box Sections Using Preformed Flexible Joint
Sealants
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C1103-03(2009). ..o Joint Acceptance Testing of Installed Precast
Concrete Pipe Sewer Lines

Cl173-08. . o oo Flexible Transition Couplings for Underground
Piping Systems
C1433-10. - e oo i e e o Precast Reinforced Concrete Monolithic Box

Sections for Culverts, Storm Drains, and Sewers

Cl1479-10. . - oo e e e e a s Installation of Precast Concrete Sewer, Storm
Drain, and Culvert Pipe Using Standard

Installations

D448-08. ... .o ceiiaaa. Sizes of Aggregate for Road and Bridge
Construction

D698-07el. ... cccuooa.. Laboratory Compaction Characteristics of Soil
Using Standard Effort (12 400 ft-1bf/ft3 (600
kN-m/m3))

D1056-07 . .- ccceceeaaaan Flexible Cellular Materials—Sponge or Expanded
Rubber

D1785-06....cccccueaaan.. Poly(Vinyl Chloride) (PVC) Plastic Pipe,

Schedules 40, 80, and 120

D2321-11. .. ... Underground Installation of Thermoplastic Pipe
for Sewers and Other Gravity-Flow Applications

D2751-05. .. i ei i Acrylonitrile-Butadiene-Styrene (ABS) Sewer
Pipe and Fittings
D2774-08. ... ... ... Underground Installation of Thermoplastic

Pressure Piping

D3034-08. .. cccceeaaann Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe
and Fittings

D3350-10. .. cccucaaaaas Polyethylene Plastics Pipe and Fittings
Materials

D3753-05el ... ... ... _..... Glass-Fiber-Reinforced Polyester Manholes and
Wetwells

D4101-11. .. . ... Polypropylene Injection and Extrusion Materials
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D5926-09. ... e, Poly (Vinyl Chloride) (PVC) Gaskets for Drain,
Waste, and Vent (DWV), Sewer, Sanitary, and
Storm Plumbing Systems

FA77-10. . . oo ... Elastomeric Seals (Gaskets) for Joining Plastic
Pipe
F679-08. ... . ... Poly(Vinyl Chloride) (PVC) Large-Diameter

Plastic Gravity Sewer Pipe and Fittings

F714-10. .. .o .. ... .. Polyethylene (PE) Plastic Pipe (SDR-PR) Based

on Outside Diameter

F794-03(2009) ... ... ..... Poly(Vinyl Chloride) (PVC) Profile Gravity
Sewer Pipe and Fittings Based on Controlled
Inside Diameter

F891-10. ... . .. ... .... Coextruded Poly(Vinyl Chloride) (PVC) Plastic
Pipe With a Cellular Core

F894-07. .. ceieeeaaa.. Polyethylene (PE) Large Diameter Profile Wall
Sewer and Drain Pipe

FO49-10. ... o eeiia . Poly(Vinyl Chloride) (PVC) Corrugated Sewer
Pipe With a Smooth Interior and Fittings

F1417-11. . .. ... ... .. Installation Acceptance of Plastic Gravity
Sewer Lines Using Low-Pressure Air

F1668-08...... .o coo.. Construction Procedures for Buried Plastic Pipe

C. American Association of State Highway and Transportation Officials
(AASHTO):

M190-04 . . ... .. ... .. Bituminous-Coated Corrugated Metal Culvert Pipe
and Pipe Arches

M198-10. ... .o Joints for Concrete Pipe, Manholes, and Precast
Box Sections Using Preformed Flexible Joint

Sealants
M252-09. .. ... ... .... Corrugated Polyethylene Drainage Pipe
M294-10. ... oo eeeeeaa.. Corrugated Polyethylene Pipe, 12 to 60 In. (300

to 1500 mm) Diameter

D. American Society of Mechanical Engineers (ASME):
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Al112.6.3-2001........ ... Floor and Trench Drains
A112.36.2M-1991......... Cleanouts

E. American Concrete Institute (ACI):
318-05. .. oLl Structural Commentary and Commentary

350/350M-06. ... oo Environmental Engineering Concrete Structures
and Commentary

F. National Stone, Sand and Gravel Association (NSSGA): Quarried Stone for

Erosion and Sediment Control

1.10 WARRANTY
The Contractor shall remedy any defect due to faulty material or
workmanship and pay for any damage to other work resulting therefrom
within a period of one year from final acceptance. Further, the
Contractor will furnish all manufacturers” and suppliers” written
guarantees and warranties covering materials and equipment furnished

under this Contract.
PART 2 - PRODUCTS

2.1 FACTORY-ASSEMBLED PRODUCTS

A. Standardization of components shall be maximized to reduce spare part
requirements. The Contractor shall guarantee performance of assemblies
of components, and shall repair or replace elements of the assemblies as
required to deliver specified performance of the complete assembly.

2.2 PE PIPE AND FITTINGS

A. Corrugated PE drainage pipe and fittings, NPS 3 to NPS 10 (DN 80 to DN
250); ASTM F714, SDR 21 with smooth waterway for coupling joints.

1. Soil-tight Couplings: AASHTO M252, corrugated, matching tube and
fittings.

B. Corrugated PE pipe and fittings, NPS 12 to NPS 60 (DN 300 to DN 1500);
AASHTO M294, Type S with smooth waterway for coupling joints. Pipe shall
be produced from PE certified by the resin producer as meeting the
requirements of ASTM D3350, minimum cell class 335434C.

1. Soil-tight Couplings: AASHTO M252, corrugated, matching tube and
fittings.

C. Profile Wall PE Pipe: Pipe shall comply with ASTM F894, Class 160.

1. Profile Wall PE Plastic Pipe Joints: Joints shall be as per ASTM
F894, gasket weld type with integral bell.
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D. PVC Profile Sewer Piping
1. Pipe: ASTM F794, PVC profile, gravity sewer pipe with bell-and-spigot
ends.
2_ Fittings: ASTM D3034, PVC with bell ends.
3. Gaskets: ASTM F477, elastomeric seals.
E. PVC Gravity Sewer Piping
1. Pipe and fittings shall be ASTM F679, T-1 wall thickness, PVC gravity
sewer pipe with bell-and-spigot ends.
2. Gaskets: ASTM F477, elastomeric seals for gasketed joints.
F. PVC Pressure Piping
1. Pipe: AWWA C900, Class 150 PVC pipe with bell-and-spigot ends for
gasketed joints.
2_ Fittings: AWWA C900, Class 150 PVC pipe with bell ends
3. Gaskets: ASTM F477, elastomeric seals.
2.3 CONCRETE PIPE AND FITTINGS
A. Reinforced-Concrete sewer pipe and fittings shall be ASTM C76 or ASTM
C655.
1. Bell-and-spigot sealant joints with ASTM C990, bitumen or butyl-
rubber sealant.
2_Class 1: wall B
3.Class 11, wall B
4_Class I11: wall B
5.Class 1V: wall B
6. Class V: Wwall C
2.4 NONPRESSURE TRANSITION COUPLINGS
A. Comply with ASTM C1173, elastomeric, sleeve-type, reducing or transition
coupling, for joining underground non-pressure piping. Include ends of
same sizes as piping to be joined, and corrosion-resistant-metal tension
band and tightening mechanism on each end.
B. Sleeve Materials
1. For concrete pipes: ASTM C443, rubber.
2. For plastic pipes: ASTM F477, elastomeric seal or ASTM D5926, PVC.
3. For dissimilar pipes: ASTM D5926, PVC or other material compatible
with pipe materials being joined.
C. Unshielded, Flexible Couplings: Couplings shall be an elastomeric sleeve
with stainless-steel shear ring and corrosion-resistant-metal tension

band and tightening mechanism on each end.
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D. Shielded, flexible couplings shall be elastomeric or rubber sleeve with
full-length, corrosion-resistant outer shield and corrosion-resistant-
metal tension band and tightening mechanism on each end.

E. Ring-Type, flexible couplings shall be elastomeric compression seal with
dimensions to fit inside bell of larger pipe and for spigot of smaller
pipe to fit inside ring.

2.5 CLEANOUTS

A. Cast-lron Cleanouts: ASME A112.36.2M, round, gray-iron housing with
clamping device and round, secured, scoriated, gray-iron cover. Include
gray-iron ferrule with inside calk or spigot connection and countersunk,
tapered-thread, brass closure plug.

1. Top-Loading Classification(s): Heavy Duty
2. Pipe fitting and riser to cleanout shall be same material as main
pipe line.

B. Plastic Cleanouts shall have PVC body with PVC threaded plug. Pipe
fitting and riser to cleanout shall be of same material as main line
pipe.

2.6 DRAINS

A_ Cast-Iron Area Drains: ASME A112.6.3, gray-iron round body with anchor
flange and round secured grate. Include bottom outlet with inside calk
or spigot connection, of sizes indicated.

1. Top-Loading Classification(s): Heavy Duty

B. Cast-Iron Trench Drains: ASME A112.6.3, 6 inch (150 mm) wide top
surface, rectangular body with anchor flange or other anchoring device,
and rectangular secured grate. Include units of total length indicated
and quantity of bottom outlets with inside calk or spigot connections,
of sizes indicated.

1. Top-Loading Classification(s): Heavy Duty
C. Grate openings shall be 3/8 by 3 inch (9.5 by 76 mm) slots.
2.7 MANHOLES AND CATCH BASINS

A. Standard Precast Concrete Manholes:

1. Description: ASTM C478 (ASTM C478M), precast, reinforced concrete, of
depth indicated, with provision for sealant joints.

2. Diameter: 48 inches (1200 mm) minimum unless otherwise indicated.

3. Ballast: Increase thickness of precast concrete sections or add

concrete to base section as required to prevent flotation.
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4_ Base Section: 6 inch (150 mm) minimum thickness for floor slab and 4-
inch (102 mm) minimum thickness for walls and base riser section, and
separate base slab or base section with integral floor.

5. Riser Sections: 4 inch (102 mm) minimum thickness, and lengths to
provide depth indicated.

6. Top Section: Eccentric-cone type unless concentric-cone or flat-slab-
top type is indicated, and top of cone of size that matches grade
rings.

7. Joint Sealant: ASTM C990 (ASTM C990M), bitumen or butyl rubber.

8. Resilient Pipe Connectors: ASTM C923 (ASTM C923M), cast or fitted
into manhole walls, for each pipe connection.

9. Steps: IT total depth from floor of manhole to finished grade is
greater than 60 inches (1500 mm). Individual FRP steps or FRP ladder
width of 16 inches (400 mm) minimum,spaced at 12 to 16 inch (300 to
400 mm) intervals.

10. Adjusting Rings: Reinforced-concrete rings, 6 to 9 inch (150 to 225
mm) total thickness, to match diameter of manhole frame and cover,
and height as required to adjust manhole frame and cover to indicated
elevation and slope.

B. Manhole Frames and Covers:

1. Description: Ferrous; 24 inch (610 mm) ID by 7 to 9 inch (175 to 225
mm) riser with 4 inch (102 mm) minimum width flange and 26-inch (600
mm) diameter cover. Include indented top design with lettering cast
into cover, using wording equivalent to "STORM SEWER."

2. Material:Class 35 gray iron unless otherwise iIndicated.

2.8 CONCRETE FOR MANHOLES AND CATCH BASINS
A. General: Cast-in-place concrete according to ACI 318, ACI 350/350R, and
the following:

1. Cement: ASTM C150, Type I1I.

2. Fine Aggregate: ASTM C33, sand.

3. Coarse Aggregate: ASTM C33, crushed gravel.

4_ Water: Potable.

B. Concrete Design Mix: 4000 psi (27.6 MPa) minimum, compressive strength
in 28 days.

1. Reinforcing Fabric: ASTM A185, steel, welded wire fabric, plain.

2. Reinforcing Bars: ASTM A615, Grade 60 (420 MPa) deformed steel.

C. Manhole Channels and Benches: Channels shall be the main line pipe

material. Include benches in all manholes and catch basins.
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1. Channels: Main line pipe material or concrete invert. Height of
vertical sides to three-fourths of pipe diameter. Form curved
channels with smooth, uniform radius and slope. Invert Slope: Same
slope as the main line pipe. Bench to be concrete, sloped to drain
into channel. Minimum of 6 inch slope from main line pipe to wall
sides.

2.9 HEADWALLS
A_ Headwalls: Cast in-place concrete with a minimum compressive strength of
3000 psi (20 MPa) at 28 days.
2.10 FLARED END SECTIONS
A. Flared End Sections: Sections shall be of standard design fabricated
from zinc-coated steel sheets conforming to requirements of ASTM A929.
2.11 RESILIENT CONNECTORS AND DOWNSPOUT BOOTS FOR BUILDING ROOF DRAINS
A. Resilient connectors and downspout boots: Flexible, watertight
connectors used for connecting pipe to manholes and inlets, and shall
conform to ASTM C923.
2.12 WARNING TAPE
A_ Standard, 4-Mil polyethylene 3 inch (76 mm) wide tape detectable type,
purple with black letters, and imprinted with “CAUTION BURIED STORM
SEWER BELOW”.

PART 3 - EXECUTION

3.1 PIPE BEDDING
A. The bedding surface of the pipe shall provide a Ffirm foundation of
uniform density throughout the entire length of pipe. Concrete pipe
requirements are such that when no bedding class is specified, concrete
pipe shall be bedded in a soil foundation accurately shaped and rounded
to conform with the lowest one-fourth of the outside portion of circular
pipe. When necessary, the bedding shall be tamped. Bell holes and
depressions for joints shall not be more than the length, depth, and
width required for properly making the particular type of joint. Plastic
pipe bedding requirements shall meet the requirements of ASTM D2321.
Bedding, haunching and initial backfill shall be either Class IB or
Class Il material. Corrugated metal pipe bedding requirements shall
conform to ASTM A798.
3.2 PIPING INSTALLATION
A. Drawing plans and details indicate general location and arrangement of

underground storm drainage piping. Install piping as indicated, to
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extent practical. Where specific installation is not indicated, follow

piping manufacturer®s written instructions.

B. Install piping with 36 inch (915 mm) minimum cover as shown on the
Drawings.

C. Install piping beginning at low point, true to grades and alignment
indicated with unbroken continuity of invert. Place bell ends of piping
facing upstream. Install gaskets, seals, sleeves, and couplings
according to manufacturer"s written instructions for use of lubricants,
cements, and other installation requirements.

1. Do not lay pipe on unstable material, in wet trench or when trench
and weather conditions are unsuitable for the work.

2. Support pipe on compacted bedding material. Excavate bell holes only
large enough to properly make the joint.

3. Inspect pipes and Fittings, for defects before installation.
Defective materials shall be plainly marked and removed from the
site. Cut pipe shall have smooth regular ends at right angles to axis
of pipe.

4_Clean interior of all pipe thoroughly before installation. When work
is not in progress, open ends of pipe shall be closed securely to
prevent entrance of storm water, dirt or other substances.

5. Lower pipe into trench carefully and bring to proper line, grade, and
joint. After jointing, interior of each pipe shall be thoroughly
wiped or swabbed to remove any dirt, trash or excess jointing
materials.

6. Do not walk on pipe in trenches until covered by layers of shading to
a depth of 12 inches (300 mm) over the crown of the pipe.

7. Warning tape shall be continuously placed 12 inches (300 mm) above
storm sewer piping.

D. Install manholes for changes in direction unless fittings are indicated.
Use fittings for branch connections unless direct tap into existing
sewer i1s indicated.

E. Install proper size increasers, reducers, and couplings where different
sizes or materials of pipes and fittings are connected. Reducing size of
piping in direction of flow is prohibited.

F. When installing pipe under streets or other obstructions that cannot be
disturbed, use pipe-jacking process of microtunneling.

G. Install gravity-flow, nonpressure drainage piping according to the

following:
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1. Install piping pitched down in direction of flow.
2. Install PE corrugated sewer piping according to ASTM D2321 with
gasketed joints.
3. Install reinforced concrete sewer piping according to ASTM C1479.
3.3 REGRADING

A. Raise or lower existing manholes and structures frames and covers in
regraded areas to finish grade. Carefully remove, clean and salvage cast
iron frames and covers. Adjust the elevation of the top of the manhole
or structure as detailed on the drawings. Reset cast iron frame and
cover, grouting below and around the frame. Install concrete collar
around reset frame and cover as specified for new construction.

B. During periods when work is progressing on adjusting manholes or
structures cover elevations, the Contractor shall install a temporary
cover above the bench of the structure or manhole. The temporary cover
shall be installed above the high flow elevation within the structure,
and shall prevent debris from entering the wastewater stream.

3.4 CONNECTIONS TO EXISTING VA-OWNED MANHOLES

A. Make pipe connections and alterations to existing manholes so that
finished work will conform as nearly as practicable to the applicable
requirements specified for new manholes, including concrete and masonry
work, cutting, and shaping.

3.5DRAIN INSTALLATION

A. Install type of drains in locations indicated.

1. Use Light-Duty, top-loading classification cleanouts in earth or
unpaved foot-traffic areas.

2. Use Heavy-Duty, top-loading classification cleanouts in vehicle-
traffic service areas.

B. Embed drains in 4 inch (102 mm) minimum concrete around bottom and
sides.

C. Set drain frames and covers with tops flush with pavement surface.

D. Assemble trench sections with flanged joints and embed trench sections
in 6 inch minimum concrete around bottom and sides.

3.6 MANHOLE INSTALLATION

A_ Install manholes, complete with appurtenances and accessories indicated.
Install precast concrete manhole sections with sealants according to
ASTM C891.
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B. Set tops of frames and covers flush with finished surface of manholes

that occur in pavements. Set tops 0 inches (0 mm) above Ffinished surface

elsewhere unless otherwise indicated.

C. Circular Structures:

1.

3.

Precast concrete segmental blocks shall lay true and plumb. All
horizontal and vertical joints shall be completely filled with
mortar. Parge interior and exterior of structure with 1/2 inch (15
mm) or cement mortar applied with a trowel and finished to an even
glazed surface.

Precast reinforced concrete rings shall be installed true and plumb.
The joints between rings and between rings and the base and top shall
be sealed with a preform flexible gasket material specifically
manufactured for this type of application. Adjust the length of the
rings so that the eccentric conical top section will be at the
required elevation. Cutting the conical top section is not
acceptable.

Precast reinforced concrete manhole risers and tops. Install as
specified for precast reinforced concrete rings.

D. Rectangular Structures:

1.

Precast concrete structures shall be placed on a 8 inch (200 mm)
reinforced concrete pad, or be provided with a precast concrete base
section. Structures provided with a base section shall be set on an 8
inch (200 mm) thick aggregate base course compacted to a minimum of
95 percent of the maximum density as determined by ASTM D698. Set
precast section true and plumb. Seal all joints with preform flexible
gasket material.

Do not build structures when air temperature is 32 deg F (0 deg C),
or below.

Invert channels shall be smooth and semicircular in shape conforming
to inside of adjacent sewer section. Make changes in direction of
flow with a smooth curve of as large a radius as size of structure
will permit. Make changes in size and grade of channels gradually and
evenly. Construct invert channels by one of the listed methods:

a. Forming directly in concrete base of structure.

b. Building up with brick and mortar.

Floor of structure outside the channels shall be smooth and slope
toward channels not less than 1 to 12 or more than 1 to 6. Bottom
slab and benches shall be concrete.
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5. The wall that supports access rungs or ladder shall be 90 deg
vertical from the floor of structure to manhole cover.

6. Install steps and ladders per the manufacturer’s recommendations.
Steps and ladders shall not move or flex when used. All loose steps
and ladders shall be replaced by the Contractor.

7. Install manhole frames and covers on a mortar bed, and flush with the
finish pavement. Frames and covers shall not move when subject to
vehicular traffic. Install a concrete collar around the frame to
protect the frame from moving until the adjacent pavement is placed.
In unpaved areas, the rim elevation shall be 2 inches (50 mm) above
the adjacent finish grade. Install an 8 inch (203 mm) thick, by 12
inch (300 mm) concrete collar around the perimeter of the frame.
Slope the top of the collar away from the frame.

3.7 CATCH BASIN INSTALLATION
A. Construct catch basins to sizes and shapes indicated.
B. Set frames and grates to elevations indicated.

3.8 CONNECTIONS

A_ Connect nonpressure, gravity-flow drainage piping in building®s storm
building drains specified in Division 22 Section FACILITY STORM DRAINAGE
PIPING.

B. Encase entire connection fitting, plus 6 inch (150 mm) overlap, with not
less than 6 inches (150 mm) of concrete with 28-day compressive strength
of 3000 psi (20.7 MPa).

C. Make connections to existing piping and underground manholes.

1. Use commercially manufactured wye fittings for piping branch
connections. Remove section of existing pipe; install wye fitting
into existing piping.

2. Make branch connections from side into existing piping, NPS 4 to NPS
20 (DN 100 to DN 500). Remove section of existing pipe, install wye
fitting into existing piping.

3. Make branch connections from side into existing piping, NPS 21 (DN
525) or larger, or to underground manholes and structures by cutting
into existing unit and creating an opening large enough to allow 3
inches (76 mm) of concrete to be packed around entering connection.
Cut end of connection pipe passing through pipe or structure wall to
conform to shape of and be flush with inside wall unless otherwise

indicated. On outside of pipe, manhole, or structure wall, use epoxy-
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bonding compound as interface between new and existing concrete and

piping materials.

4_ Protect existing piping, manholes, and structures to prevent concrete
or debris from entering while making tap connections. Remove debris
or other extraneous material that may accumulate.

D. Pipe couplings, expansion joints, and deflection fittings with pressure
ratings at least equal to piping rating may be used in applications
below unless otherwise indicated.

1. Use nonpressure-type Flexible couplings where required to join
gravity-flow, nonpressure sewer piping unless otherwise indicated.

a. Unshielded flexible couplings for same or minor difference 0D
pipes.

b. Unshielded, increaser/reducer-pattern, flexible couplings for
pipes with different OD.

c. Ring-type flexible couplings for piping of different sizes where
annular space between smaller piping®"s OD and larger piping"s ID
permits installation.

2. Use pressure-type pipe couplings for force-main joints.

3.9 CLOSING ABANDONED STORM DRAINAGE SYSTEMS

A. Abandoned Piping: Close open ends of abandoned underground piping
indicated to remain in place. Include closures strong enough to
withstand hydrostatic and earth pressures that may result after ends of
abandoned piping have been closed. Use either procedure below:

1. Close open ends of piping with threaded metal caps, plastic plugs, or
other acceptable methods suitable for size and type of material being
closed. Do not use wood plugs.

B. Abandoned Manholes and Structures: Excavate around manholes and
structures as required and use one procedure below:

1. Remove manhole or structure and close open ends of remaining piping.

2. Remove top of manhole or structure down to at least 36 inches (915
mm) Insert dimension below final grade. Fill to within 12 inches (300
mm) of top with stone, rubble, gravel, or compacted dirt. Fill to top
with concrete.

C. Backfill to grade according to Division 31 Section EARTH MOVING.

3.10 IDENTIFICATION
A. Install green warning tape directly over piping and at outside edge of

underground structures.
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3.11 FIELD QUALITY CONTROL
A. Inspect interior of piping to determine whether line displacement or
other damage has occurred. Prior to final acceptance, provide a video
record of all piping from the building to the municipal connection to
show the lines are free from obstructions, properly sloped and joined.
1. Submit separate reports for each system inspection.
2. Defects requiring correction include the following:

a. Alignment: Less than full diameter of inside of pipe is visible
between structures.

b. Deflection: Flexible piping with deflection that prevents passage
of ball or cylinder of size not less than 92.5 percent of piping
diameter.

c. Damage: Crushed, broken, cracked, or otherwise damaged piping.

d. Infiltration: Water leakage into piping.

e. Exfiltration: Water leakage from or around piping.

3. Replace defective piping using new materials, and repeat inspections
until defects are within allowances specified.
4_ Reinspect and repeat procedure until results are satisfactory.
3.12 TESTING OF STORM SEWERS:
A. Submit separate report for each test.
B. Test new piping systems, and parts of existing systems that have been
altered, extended, or repaired, for leaks and defects.
1. Do not enclose, cover, or put into service before inspection and
approval.
2. Test completed piping systems according to requirements of
authorities having jurisdiction.
3. Schedulle tests and inspections by authorities having jurisdiction
with at least 24 hours advance notice.
4_ Submit separate report for each test.
5. Air test gravity sewers. Concrete Pipes conform to ASTM C924, Plastic

Pipes conform to ASTM F1417, all other pipe material conform to ASTM

C828 or (€924, after consulting with pipe manufacturer. Testing of

individual joints shall conform to ASTM C1103.

C. Leaks and loss in test pressure constitute defects that must be
repaired. Replace leaking piping using new materials, and repeat testing

until leakage is within allowances specified.
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3.13 CLEANING
A. Clean interior of piping of dirt and superfluous materials. Flush with

water .

~—— END -—-
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	312000 Earthwork
	312319 Dewatering
	1.5 SUBMITTALS:

	320523 Cement and Concrete for Ext Impr
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Subbase for concrete pavements.
	2. Curbs, gutters, and combination curbs and gutters.
	3. Pedestrian Pavement: Walks, pedestrian crossings, wheelchair curb ramps, steps.
	4. Vehicular Pavement: driveways, and parking lots.


	1.2 RELATED REQUIREMENTS
	A. Field Testing: Section 01 45 29, TESTING LABORATORY SERVICES.
	B. Step Nosings and Railings: Section 05 50 00, METAL FABRICATIONS.
	C. Subgrade Preparation and Subbase Compaction: Section 31 20 00, EARTHWORK.

	1.3 APPLICABLE PUBLICATIONS
	A. Comply with references to extent specified in this section.
	B. American Association of State Highway and Transportation Officials (AASHTO):
	1. M147-65-UL-04 - Materials for Aggregate and Soil-Aggregate Subbase, Base and Surface Courses.
	2. M233-86 - Boiled Linseed Oil Mixture for Treatment of Portland Cement Concrete.

	C. American Concrete Institute (ACI):
	1. 305R-10 - Guide to Hot Weather Concreting.
	2. 306R-10 - Guide to Cold Weather Concreting.

	D. American National Standards Institute (ANSI):
	1. B101.3 - Wet DOCF of Common Hard Surface Floor Materials (Including Action and Limit Thresholds for the Suitable Assessment of the Measured Values).

	E. ASTM International (ASTM):
	1. A615/A615M-16 - Deformed and Plain Carbon Steel Bars for Concrete Reinforcement.
	2. A996/A996M-15 - Rail-Steel and Axle-Steel Deformed Bars for Concrete Reinforcement.
	3. A1064/A1064M-16 - Carbon-Steel Wire and Welded Wire Reinforcement, Plain and Deformed, for Concrete.
	4. C33/C33M-16 - Concrete Aggregates.
	5. C94/C94M-16 - Ready Mixed Concrete.
	6. C143/C143M-15a - Slump of Hydraulic Cement Concrete.
	7. C150/C150M-16 - Portland Cement.
	8. C171-16 - Sheet Materials for Curing Concrete.
	9. C260/C260M-10a - Air Entraining Admixtures for Concrete.
	10. C309-11 - Liquid Membrane Forming Compounds for Curing Concrete.
	11. C494/C494M-15a - Chemical Admixtures for Concrete.
	12. C618-15 - Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete.
	13. C979/C979M-16 - Pigments for Integrally Colored Concrete.
	14. C989/C989M-14 - Slag Cement for Use in Concrete and Mortars.
	15. C1240-15 - Silica Fume Used in Cementitious Mixtures.
	16. D1751-04(2013)e1 - Preformed Expansion Joint Filler for Concrete Paving and Structural Construction (Nonextruding and Resilient Bituminous Types).
	17. D5893/D5893M-10 - Cold Applied, Single Component, Chemically Curing Silicone Joint Sealant for Portland Cement Concrete Pavements.
	18. D6690-15 - Joint and Crack Sealants, Hot Applied, for Concrete and Asphalt Pavements.


	1.4 PREINSTALLATION MEETINGS
	A. Conduct preinstallation meeting at project site minimum 30 days before beginning Work of this section.
	1. Required Participants:
	a. Contracting Officer's Representative.
	b. Architect/Engineer.
	c. Inspection and Testing Agency.
	d. Contractor.
	e. Installer.
	f. Other installers responsible for adjacent and intersecting work, including excavation, plantings, traffic markings, and utility contractors.

	2. Meeting Agenda: Distribute agenda to participants minimum 3 days before meeting.
	a. Installation schedule.
	b. Installation sequence.
	c. Preparatory work.
	d. Protection before, during, and after installation.
	e. Installation.
	f. Terminations.
	g. Transitions and connections to other work.
	h. Inspecting and testing.
	i. Other items affecting successful completion.

	3. Document and distribute meeting minutes to participants to record decisions affecting installation.


	1.5 SUBMITTALS
	A. Submittal Procedures: Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.
	B. Submittal Drawings:
	1. Show size, configuration, and fabrication and installation details.
	2. Show reinforcing.
	3. Include jointing plan for concrete pavements, curbs and gutters.

	C. Manufacturer's Literature and Data:
	1. Description of each product.
	2. Installation instructions.

	D. Samples:
	1. Exposed Aggregate Concrete Panel: 0.4 sq. m by 50 mm (4 sq. ft. by 2 inches) thick, 2 required, each color and finish.
	2. Colored Concrete Panel: Not Used.

	E. Test reports: Certify products comply with specifications.
	1. Concrete materials.
	2. Select subbase materials.
	3. Field test reports.

	F. Certificates: Certify products comply with specifications.
	1. Expansion joint filler.
	2. Reinforcement.
	3. Curing materials.
	4. Concrete protective coating.

	G. Qualifications: Substantiate qualifications comply with specifications.
	1. Installer with project experience list.
	2. Land surveyor.

	H. Concrete mix design.
	I. Select subbase job-mix design.
	J. Proposed hot and cold weather concreting methods.
	K. Land surveyor's construction staking notes, before placing concrete.
	1. Identify discrepancies between field conditions and Drawings.


	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Regularly installs specified products.
	2. Installed specified products with satisfactory service on five similar installations.
	a. Project Experience List: Provide contact names and addresses for completed projects.


	B. Land Surveyor: Professional land surveyor or engineer registered to provide land surveys in jurisdiction where project is located.
	C. Preconstruction Testing:
	1. Engage independent testing laboratory to perform tests and submit reports.
	a. Deliver samples to laboratory in number and quantity required for testing.

	2. Concrete mix design.
	3. Select subbase job-mix design. Report the following:
	a. Material sources.
	b. Gradation.
	c. Plasticity index.
	d. Liquid limit.
	e. Laboratory compaction curves indicating maximum density at optimum moisture content.



	1.7 DELIVERY
	A. Deliver steel reinforcement to prevent damage.
	B. Before installation, return or dispose of distorted or damaged steel reinforcement.
	C. Bulk Products: Deliver bulk products away from buildings, utilities, pavement, and existing turf and planted areas. Maintain dry bulk product storage away from contaminants.

	1.8 STORAGE AND HANDLING
	A. Store products indoors in dry, weathertight facility.
	B. Protect products from damage during handling and construction operations.

	1.9 FIELD CONDITIONS
	A. Hot Weather Concreting Procedures: ACI 305R.
	B. Cold Weather Concreting Procedures: ACI 306R.
	1. Use non-corrosive, non-chloride accelerator admixture.
	2. Do not use calcium chloride, thiocyanates or admixtures containing more than 0.05 percent chloride ions.


	1.10 WARRANTY
	A. Construction Warranty: FAR clause 52.246-21, "Warranty of Construction."


	PART 2 -  PRODUCTS
	2.1 CONCRETE MATERIALS
	A. Portland Cement: ASTM C150/C150M, Type I or II.
	B. Pozzolans:
	1. Fly Ash: ASTM C618, Class C or F including supplementary optional physical requirements.
	2. Slag: ASTM C989/C989M; Grade 100.
	3. Silica Fume: ASTM C1240.

	C. Coarse Aggregate: ASTM C33/C33M; size to suit application.
	D. Fine Aggregate: ASTM C33/C33M.
	E. Mixing Water: Fresh, clean, and potable.
	F. Air-Entraining Admixture: ASTM C260/C260M.
	G. Chemical Admixtures: ASTM C494/C494M.
	H. Reinforcing Steel: ASTM A615/A615M or ASTM A996/A996M, Grade 420 (60); Grade 690 (100); deformed.
	I. Welded Wire Fabric: ASTM A1064/A1064M, plain; Grade 450 (65); sized as indicated.
	J. Expansion Joint Filler: ASTM D1751.
	K. Sheet Materials for Curing Concrete: ASTM C171.
	L. Color Pigment: ASTM C979/C979M, colored and white powder pigments.

	2.2 SELECT SUBBASE
	A. Subbase: AASHTO M147.
	1. Select granular material composed of sand, sand-gravel, crushed stone, crushed or granulated slag, with or without soil binder, or combinations of these materials.

	B. Other Acceptable Gradations: Materials within three to five percent, plus or minus, of specified gradation, or as recommended by the geotechnical engineer and approved by the Contracting Officer's Representative.

	2.3 FORMS
	A. Forms: Wood, plywood, metal, or other materials, approved by Contracting Officer's Representative, of grade or type suitable to obtain type of finish specified.
	1. Plywood: Exterior grade, free of defects and patches on contact surface.
	2. Lumber: Sound, grade-marked, S4S stress graded softwood, minimum 50 mm (2 inches) thick, free from warp, twist, loose knots, splits, or other defects.
	3. Form Coating: As recommended by Architect/Engineer.

	B. Provide forms suitable in cross-section, depth, and strength to resist springing during depositing and consolidating concrete.
	1. Do not use forms varying from straight line more than 3 mm in 3000 mm (1/8 inch in 10 feet), horizontally and vertically.

	C. Provide flexible or curved forms for forming radii.

	2.4 CONCRETE CURING MATERIALS
	A. Concrete curing materials, conform to one of the following:
	1. Burlap: Minimum 233 g/sq. m (7 ounces/sq. yd.) dry.
	2. Sheet Materials for Curing Concrete: ASTM C171.
	3. Curing Compound: ASTM C309, Type 1 clear; liquid membrane forming type, without paraffin or petroleum.


	2.5 CONCRETE MIXES
	A. Design concrete mixes according to ASTM C94/C94M, Option C.
	B. Concrete Type: Air-entrained. See Table I.
	C. Maximum Slump: ASTM C143/C143M. See Table II.

	2.6 ACCESSORIES
	A. Equipment and Tools: Obtain Contracting Officer's Representative's, approval of equipment and tools needed for handling materials and performing work before work begins.
	B. Maintain equipment and tools in satisfactory working condition.
	C. Sealants:
	1. Concrete Paving Expansion Joints: ASTM D5893/D5893M, Type SL, single component, self-leveling, silicone joint sealant.
	2. Concrete Paving Joints: ASTM D6690, Type IV, hot-applied, single component joint sealant.

	D. Concrete Protective Coating: AASHTO M233 linseed oil mixture.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Examine and verify substrate suitability for product installation.
	B. Protect existing construction and completed work from damage.
	C. Prepare, construct, and finish subgrade. See Section 31 20 00, EARTHWORK.
	D. Maintain subgrade in smooth, compacted condition, in conformance with the required section and established grade until the succeeding operation has been accomplished.

	3.2 SELECT SUBBASE
	A. Placing:
	1. Place subbase material on prepared subgrade in uniform layer to required contour and grades, and to maximum 200 mm (8 inches) loose depth.
	2. When required compacted thickness exceeds 150 mm (6 inches), place subbase material in equal thickness layers.
	3. When subbase elevation is 13 mm (1/2 inch) or more below required grade, excavate subbase minimum 75 mm (3 inches) deep. Place and compact subbase to required grade.

	B. Compaction:
	1. Perform compaction with approved hand or mechanical equipment well suited to the material being compacted.
	2. Maintain subbase at optimum moisture content for compaction.
	3. Compact each subbase layer to minimum 95 percent or 100 percent of maximum density as specified in Section 31 20 00, EARTHWORK.

	C. Subbase Tolerances:
	1. Variation from Indicated Grade: Maximum 9 mm (3/8 inch).
	2. Variation from Indicated Thickness: Maximum 13 mm (1/2 inch).

	D. Protection:
	1. Protect subbase from damage until concrete is placed.
	2. Reconstruct damaged subbase before placing concrete.


	3.3 SETTING FORMS
	A. Form Substrate:
	1. Compact form substrate to uniformly support forms along entire length.
	2. Correct substrate imperfections and variations by cutting, filling, and compacting.

	B. Form Setting:
	1. Set forms to indicated line and grade with tight joints. Rigidly brace forms preventing movement.
	2. Remove forms when removal will not damage concrete and when required for finishing.
	3. Clean and oil forms before each use.
	4. Correct forms, when required, immediately before placing concrete.

	C. Land Surveyor: Establish control, alignment, and grade for forms.
	1. Notify Contracting Officer's Representative immediately when discrepancies exist between field conditions and drawings.
	2. Correct discrepancies greater than 25 mm (1 inch) before placing concrete.

	D. Form Tolerances:
	1. Variation from Indicated Line: Maximum 6 mm (1/4 inch).
	2. Variation from Indicated Grade: Maximum 3 mm in 3000 mm (1/8 inch in 10 feet).


	3.4 PLACING REINFORCEMENT
	A. Keep reinforcement clean from contamination preventing concrete bond.
	B. Install reinforcement shown on drawings.
	C. Support and securely tie reinforcing steel to prevent displacement during concrete placement.
	D. Obtain Contracting Officer's Representative's reinforcement placement approval before placing concrete.

	3.5 JOINTS - GENERAL
	A. Place joints, where shown on approved submittal Drawings.
	1. Conform to details shown.
	2. Install joints perpendicular to finished concrete surface.

	B. Make joints straight and continuous from edge to edge of pavement.

	3.6 CONSTRUCTION JOINTS
	A. Locate longitudinal and transverse construction joints between slabs of vehicular pavement as shown on approved submittal Drawings.
	B. Place transverse construction joints of type shown, where indicated, and whenever concrete placement is suspended for more than 30 minutes.
	C. Provide butt-type joint with dowels in curb and gutter at planned joint locations.
	D. Provide keyed joints with tie bars when joint occurs in middle third of planned curb and gutter joint interval.

	3.7 CONTRACTION JOINTS
	A. Tool or cut joints to width, depth, and radius edge shown on drawings using grooving tool, jointer, or saw.
	B. Construct joints in curbs and gutters by inserting 3 mm (1/8 inch) steel plates conforming to curb and gutter cross sections.
	1. Keep plates in place until concrete can hold its shape.

	C. Finish joint edges with edging tool.
	D. Score pedestrian pavement with grooving tool or jointer.

	3.8 EXPANSION JOINTS
	A. Form expansion joints with expansion joint filler of thickness shown on drawings.
	1. Locate joints around perimeter of structures and features abutting site work concrete.
	2. Create complete, uniform separation between structure and site work concrete.

	B. Extend expansion joint material full depth of concrete with top edge of joint filler below finished concrete surface where sealant is indicated on Drawings.
	C. Cut and shape material matching cross section.
	D. Anchor with approved devices to prevent displacing during placing and finishing operations.
	E. Round joint edges with edging tool.

	3.9 PLACING CONCRETE - GENERAL
	A. Preparation before Placing Concrete:
	1. Obtain Contracting Officer's Representative approval.
	2. Remove debris and other foreign material.
	3. Uniformly moisten substrate, without standing water.

	B. Convey concrete from mixer to final location without segregation or loss of ingredients. Deposit concrete to minimize handling.
	C. During placement, consolidate concrete by spading or vibrating to minimize voids, honeycomb, and rock pockets.
	1. Vibrate concrete against forms and along joints.
	2. Avoid excess vibration and handling causing segregation.

	D. Place concrete continuously between joints without bulkheads.
	E. Install construction joint in concrete placement suspended for more than 30 minutes.
	F. Replace concrete with cracks, chips, bird baths, and other defects to nearest joints, approved by Contracting Officer's Representative.

	3.10 PLACING CONCRETE FOR CURB AND GUTTER, PEDESTRIAN PAVEMENT, AND EQUIPMENT PADS
	A. Place concrete in one layer conforming to cross section shown on Drawings after consolidating and finishing.
	B. Deposit concrete near joints without disturbing joints. Do not place concrete directly onto joint assemblies.
	C. Strike concrete surface to proper section ready for consolidation.
	D. Consolidate concrete by tamping and spading or with approved mechanical finishing equipment.
	E. Finish concrete surface with wood or metal float.
	F. Construct concrete pads and pavements with sufficient slope to drain, preventing standing water.

	3.11 PLACING CONCRETE FOR VEHICULAR PAVEMENT
	A. Deposit concrete as close as possible to its final position.
	B. Place concrete continuously between construction joints without cold joints.
	C. Strike and consolidate concrete with finishing machine, vibrating screed, or by hand-finishing.
	D. Finish concrete surface to elevation and crown shown on drawings.
	E. Deposit concrete near joints without disturbing joints. Do not place concrete directly onto joint assemblies.
	F. Obtain Contracting Officer's Representative's approval before placing adjacent lanes.
	G. Curb-Forming Machines: Curb-forming machines for constructing curbs and gutter will be approved based on trial use on the project. When equipment produces unsatisfactory results, discontinue use of the equipment at any time during construction and ...

	3.12 FORM REMOVAL
	A. Keep forms in place minimum 12 hours after concrete placement. Remove forms without damaging concrete.
	B. Do not use bars or heavy tools against concrete to remove forms. Repair damage concrete found after form removal.

	3.13 CONCRETE FINISHING - GENERAL
	A. Follow operation sequence below, unless otherwise indicated on Drawings:
	1. Consolidating, floating, striking, troweling, texturing, and joint edging.

	B. Use edging tool with 6 mm (1/4 inch) radius, unless otherwise shown on Drawings.
	C. Keep finishing equipment and tools clean and suitable for use.

	3.14 CONCRETE FINISHING - PEDESTRIAN PAVEMENT
	A. Walks, Wheelchair Curb Ramps:
	1. Finish concrete surfaces with metal float, troweled smooth, and finished with a broom moistened with clear water.
	2. Finish slab edges and formed transverse joints with edger.
	3. Broom surfaces transverse to traffic direction.
	a. Use brooming to eliminate flat surface produced by edger.
	b. Produce uniform corrugations, maximum 1.5 mm (1/16 inch) deep profile.

	4. Provide surface uniform in color and free of surface blemishes, form marks, and tool marks.
	5. Paving Tolerances:
	a. Variation from Indicated Plane: Maximum 5 mm in 3000 mm (3/16 inch in 10 feet).
	b. Variation from Indicated Thickness: Maximum 6 mm (1/4 inch).

	6. Replace paving within joint boundary when paving exceeds specified tolerances.

	B. Step Treads, Risers and Sidewalls: Finish as specified for pedestrian pavement, except as follows:
	1. Remove riser forms sequentially, starting with top riser.
	2. Rub riser face with wood or concrete rubbing block and water. Remove blemishes, form marks, and tool marks. Use outside edger to round nosing; use inside edger to finish bottom of riser.
	3. Apply uniform brush finish to treads, risers, and sidewall.
	a. Apply stiff brush finish to treads to provide slip resistant surface complying with ANSI B101.3.

	4. Step Tolerance:
	a. Variation from Indicated Plane: Maximum 5 mm in 3000 mm (3/16 inch in 10 feet).



	3.15 CONCRETE FINISHING - VEHICULAR PAVEMENT
	A. Align finish surfaces where new and existing pavements abut.
	B. Longitudinally float pavement surface to profile and grade indicated on drawings.
	C. Straighten surface removing irregularities and maintaining specified tolerances while concrete is plastic.
	D. Finish pavement edges and joints with edging tool.
	E. Broom finish concrete surface after bleed water dissipates and before concrete hardens.
	1. Broom surface transverse to traffic direction.
	a. Use brooming to eliminate flat surface produced by edger.
	b. Produce uniform corrugations, maximum 3 mm (1/8 inch) deep profile.


	F. Pavement Tolerances:
	1. Variation from Indicated Plane: Maximum 6 mm in 3000 mm (1/4 inch in 10 feet) tested parallel and perpendicular to traffic direction at maximum 1500 mm (5 feet) intervals.
	2. Variation from Indicated Thickness: Maximum 6 mm (1/4 inch).

	G. Replace paving within joint boundary when paving exceeds specified tolerances.

	3.16 CONCRETE FINISHING - CURBS AND GUTTERS
	A. Round edges of gutter and top of curb with edging tool.
	B. Gutter and Curb Top:
	1. Float surfaces and finish with smooth wood or metal float until true to grade and section and uniform color.
	2. Finish surfaces, while still plastic, longitudinally with bristle brush.

	C. Curb Face:
	1. Remove curb form and immediately rub curb face with wood or concrete rubbing block removing blemishes, form marks, and tool marks and providing uniform color.
	2. Brush curb face, while still plastic, matching gutter and curb top.

	D. Curb and Gutter Tolerances: Except at grade changes or curves.
	1. Variation from Indicated Plane and Grade:
	a. Gutter: Maximum 3 mm in 3000 mm (1/8 inch in 10 feet).
	b. Curb Top and Face: Maximum 6 mm in 3000 mm (1/4 inch in 10 feet).


	E. Replace curbs and gutters within joint boundary when curbs and gutters exceed specified tolerances.
	F. Correct depressions causing standing water.

	3.17 CONCRETE FINISHING - EQUIPMENT PADS
	A. Strike pad surface to elevation shown on Drawings.
	B. Provide smooth, dense float finish, free from depressions or irregularities.
	C. Finish pad edges with edger.
	D. After removing forms, rub pad edge faces with wood or concrete rubbing block, removing blemishes, form marks, and tool marks and providing uniform color.
	E. Pad Tolerances:
	1. Variation from Indicated Plane: Maximum 3 mm in 3000 mm (1/8 inch in 10 feet).
	2. Variation from Indicated Elevation: Maximum 6 mm (1/4 inch).
	3. Variation from Indicated Thickness: Maximum 6 mm (1/4 inch).

	F. Replace pads when pads exceed specified tolerances.

	3.18 CONCRETE CURING
	A. Concrete Protection:
	1. Protect unhardened concrete from rain and flowing water.
	2. Provide sufficient curing and protection materials available and ready for use before concrete placement begins.
	3. Protect concrete to prevent pavement cracking from ambient temperature changes during curing period.
	a. Replace pavement damaged by curing method allowing concrete cracking.
	b. Employ another curing method as directed by Contracting Officer's Representative.


	B. Cure concrete for minimum 7 days by one of the following methods appropriate to weather conditions preventing moisture loss and rapid temperature change:
	1. Burlap Mat: Provide minimum two layers kept saturated with water during curing period. Overlap Mats at least 150 mm (6 inches).
	2. Sheet Materials:
	a. Wet exposed concrete surface with fine water spray and cover with sheet materials.
	b. Overlap sheets minimum 300 mm (12 inches).
	c. Securely anchor sheet materials preventing displacement.

	3. Curing Compound:
	a. Protect joints indicated to receive sealants preventing contamination from curing compound.
	b. Insert moistened paper or fiber rope into joint or cover joint with waterproof paper.
	c. Apply curing compound before concrete dries.
	d. Apply curing compound in two coats at right angles to each other.
	e. Application Rate: Maximum 5 sq. m/L (200 sq. ft./gallon), both coats.
	f. Immediately reapply curing compound to surfaces damaged during curing period.



	3.19 FIELD QUALITY CONTROL
	A. Field Tests: Performed by testing laboratory specified in Section 01 45 29, TESTING LABORATORY SERVICES.
	1. Compaction.
	a. Pavement subgrade.
	b. Curb, gutter, and sidewalk.

	2. Concrete:
	a. Delivery samples.
	b. Field samples.

	3. Slip Resistance: Steps and pedestrian paving.


	3.20 CLEANING
	A. After completing curing:
	1. Remove burlap and sheet curing materials.
	2. Sweep concrete clean, removing foreign matter from the joints.
	3. Seal joints as specified.


	3.21 PROTECTION
	A. Protect exterior improvements from traffic and construction operations.
	1. Prohibit traffic on paving for minimum seven days after placement, or longer as directed by Contracting Officer's Representative.

	B. Remove protective materials immediately before acceptance.
	C. Repair damage.
	1. Replace concrete containing excessive cracking, fractures, spalling, and other defects within joint boundary, when directed by Contracting Officer's Representative, and at no additional cost to the Government.




	321723 Pavement Markings
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Paint on pavement surfaces, in form of traffic lanes, parking bays, areas restricted to handicapped persons, crosswalks, and other detail pavement markings.


	1.2 RELATED REQUIREMENTS
	A. Paint Color: to match existing pavement markings. See spec section 09 91 00 Painting for more information.

	1.3 APPLICABLE PUBLICATIONS
	A. Comply with references to extent specified in this section.
	B. Federal Specifications (Fed. Spec.):
	1. TT-B-1325D - Beads (Glass Spheres) Retro-Reflective.
	2. TT-P-1952F - Paint, Traffic and Airfield Marking, Waterborne.

	C. Master Painters Institute (MPI):
	1. No. 97 - Traffic Marking Paint, Latex.


	1.4 SUBMITTALS
	A. Submittal Procedures: Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.
	B. Submittal Drawings:
	1. Show pavement marking configuration and dimensions.
	2. Show international symbol of accessibility at designated parking spaces.

	C. Manufacturer's Literature and Data:
	1. Description of each product.
	2. Application instructions.

	D. Samples:
	1. Paint: 200 mm (8 inches) square, each type and color.

	E. Certificates: Certify products comply with specifications.
	F. Qualifications: Substantiate qualifications comply with specifications.
	1. Installer with project experience list.


	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Regularly installs specified products.
	2. Installed specified products with satisfactory service on five similar installations for minimum five years.
	a. Project Experience List: Provide contact names and addresses for completed projects.



	1.6 DELIVERY
	A. Deliver products in manufacturer's original sealed packaging.
	B. Mark packaging, legibly. Indicate manufacturer's name or brand, type, color, production run number, and manufacture date.
	C. Before installation, return or dispose of products within distorted, damaged, or opened packaging.

	1.7 STORAGE AND HANDLING
	A. Store products indoors in dry, weathertight conditioned facility.
	B. Protect products from damage during handling and construction operations.

	1.8 FIELD CONDITIONS
	A. Environment:
	1. Product Temperature: Minimum 13 degrees C (55 degrees F) for minimum 48 hours before installation.
	a. Surface to be painted and ambient temperature: Minimum 10 degrees C (50 degrees F) and maximum 35 degrees C (95 degrees F).


	B. Field Measurements: Verify field conditions affecting traffic marking installation. Show field measurements on Submittal Drawings.

	1.9 WARRANTY
	A. Construction Warranty: FAR clause 52.246-21, "Warranty of Construction."


	PART 2 -  PRODUCTS
	2.1 SYSTEM PERFORMANCE
	A. Design paint complying with specified performance:
	1. Application: Fed. Spec. TT-P-1952.


	2.2 PRODUCTS - GENERAL
	A. Basis of Design: is to match existing.
	B. Provide each product from one manufacturer and from one production run.

	2.3 SANDBLASTING EQUIPMENT
	A. Air compressor, hoses, and nozzles of proper size and capacity as required for cleaning painted surfaces. Compressor to provide minimum 0.08 cu. m/s (150 cfm) of air at pressure of minimum 625 kPa (90 psi) at each nozzle used.

	2.4 PAINT APPLICATOR
	A. Apply marking paint with approved mechanical equipment. Provide equipment with constant agitation of paint and travel at controlled speeds. Synchronize one or more paint "guns" to automatically begin and cut off paint flow in case of skip lines. Eq...

	2.5 PAINT
	A. Paint: MPI No. 97. For obliterating existing markings comply with Fed. Spec. TT-P-1952. Provide minimum 18 L (5 gallons) containers.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Examine and verify substrate suitability for product installation.
	1. Allow new pavement surfaces to cure for period of minimum 14 days before application of marking materials.

	B. Protect existing construction and completed work from damage.
	C. Clean substrates. Remove contaminants capable of affecting subsequently installed product's performance.
	1. Remove dust, dirt, and other granular surface deposits by sweeping, blowing with compressed air, rinsing with water, or combination of these methods.
	2. Completely remove rubber deposits, existing paint markings, and other coatings adhering to pavement with scrapers, wire brushings, sandblasting, mechanical abrasion, or approved chemicals as directed by Contracting Officer's Representative.
	3. As an option, comply with Fed. Spec. TT-P-1952 for removal of existing paint markings on asphalt pavement. Apply black paint in as many coats as necessary to completely obliterate existing markings.
	4. Scrub affected areas with several applications of trisodium phosphate solution or other approved detergent or degreaser, and rinse thoroughly after each application, Where oil or grease are present on old pavements to be marked, .
	a. After cleaning, seal oil-soaked areas with cut shellac to prevent bleeding through new paint.

	5. Clean and dry surface before pavement marking.  Do not begin any marking until Contracting Officer's Representative inspected surface and gives permission to proceed.


	3.2 TEMPORARY PAVEMENT MARKING
	A. Apply Temporary Pavement Markings of colors, widths and lengths shown on drawings or directed by Contracting Officer's Representative. After temporary marking has served its purpose and when so ordered by Contracting Officer's Representative, remov...
	B. As an option, provide approved preformed pressure sensitive, adhesive tape type of temporary pavement marking of required colors, widths and lengths in lieu of temporary painted marking. Continuous durability and effectiveness of such marking is re...

	3.3 INSTALLATION - GENERAL
	A. Install products according to manufacturer's instructions and approved submittal drawings.
	1. When manufacturer's instructions deviate from specifications, submit proposed resolution for Contracting Officer's Representative consideration.


	3.4 PAINT APPLICATION
	A. Apply uniformly painted pavement marking of required colors, length, and width with true, sharp edges and ends on properly cured, prepared, and dried surfaces.
	B. Comply with details as indicated on drawings and established control points.
	C. Apply paint at wet film thickness of 0.4 mm (0.015 inch). Apply paint in one coat. When directed by Contracting Officer's Representative, apply additional coats at markings showing light spots. Comply with paint manufacturer's maximum drying time r...
	D. When deficiency in marking drying occurs, discontinue paint operations until cause of slow drying is determined and corrected.
	E. Remove and replace marking applied less than minimum material rates, deviates from true alignment, exceeds stipulated length and width tolerances, or shows light spots, smears, or other deficiencies or irregularities.
	F. Remove marking by carefully controlled sandblasting, approved grinding equipment, or other approve method to prevent damage on applied surface.

	3.5 DETAIL PAVEMENT MARKING APPLICATION
	A. Apply Detail Pavement Markings, exclusive of actual traffic lane marking as follows:
	1. At exit and entrance islands and turnouts.
	2. On curbs.
	3. At crosswalks.
	4. At parking bays.
	5. Other locations as indicated on drawings.

	B. Apply International Handicapped Symbol at indicated parking spaces. Color as shown on drawings. Apply paint for symbol using suitable template that will provide pavement marking with true, sharp edges and ends.
	C. Install detail pavement markings of colors, widths and lengths, and design pattern at locations indicated on drawings.

	3.6 TOLERANCES
	A. Length and Width of Lines: Plus or minus 75 mm (3 inches) and plus or minus 3 mm (1/8 inch), respectively, in case of skip markings.
	B. Length of intervals exceeding line length tolerance are not acceptable.

	3.7 CLEANING
	A. Remove excess paint before paint sets.

	3.8 PROTECTION
	A. Protect pavement markings from traffic and construction operations.
	1. Protect newly painted markings from vehicular traffic until paint is dry and track free.
	2. Place warning signs at beginning of wet line, and at points well in advance of marking equipment for alerting approaching traffic from both directions.
	3. Place small flags or other similarly effective small objects near freshly applied markings at frequent intervals to reduce crossing by traffic.

	B. Repair damage.



	329000 Plantings
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Soils, edging, and turf.


	1.2 RELATED REQUIREMENTS
	A. Soil Testing: TESTING LABORATORY SERVICES
	B. Section  01 57 19 TEMPORARY ENVIRONMENTAL CONTROLS
	C. Section 31 20 00 Earthwork

	1.3 DEFINITIONS
	A. Pesticide: Any substance or mixture of substances, including biological control agents, that may prevent, destroy, repel, or mitigate pests and is specifically labeled for use by U.S. Environmental Protection Agency (EPA). Also, any substance used ...
	B. Planter Bed: An area containing one or combination of following plant types: shrubs, vines, wildflowers, annuals, perennials, ground cover, and mulch topdressing excluding turf. Trees may also be found in planter beds.
	C. Stand of Turf:  95  percent of established species.

	1.4 APPLICABLE PUBLICATIONS
	A. Comply with references to extent specified in this section.
	B. American National Standards Institute (ANSI):
	1. Z60.1-2014 - Nursery Stock.

	C. American Society for Testing And Materials (ASTM):
	1. B221-14 - Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes.
	2. B221M-13 - Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes.
	3. C33/C33M-16-Concrete Aggregates.
	4. C136/C136M-14 - Sieve Analysis of Fine and Coarse Aggregates.
	5. C602-13a - Agricultural Liming Materials.
	6. D977-13e1 - Emulsified Asphalt.
	7. D5268-13 - Topsoil Used for Landscaping Purposes.

	D. Hortus Third: Concise Dictionary of Plants Cultivated in United States and Canada.
	E. Tree Care Industry Association (TCIA):
	1. A300P1-2008 - Tree Care Operations - Trees, Shrubs and Other Woody Plant Maintenance Standard Practices (Pruning).
	2. Z133.1-2012 - Arboricultural Operations - Safety Requirements.

	F. Turfgrass Producers International (TPI):
	1. 2006 Guideline Specifications to Turfgrass Sodding.

	G. United States Department of Agriculture (USDA):
	1. DOA SSIR 42-2014 - Soil Survey Laboratory Methods Manual.
	2. Handbook No. 60 - Diagnosis and Improvement of Saline and Alkali Soils.


	1.5 PREINSTALLATION MEETINGS
	A. Conduct preinstallation meeting at project site minimum 30 days before beginning Work of this section.
	1. Required Participants:
	a. Contracting Officer's Representative.
	b. Contractor.
	c. Installer.

	2. Meeting Agenda: Distribute agenda to participants minimum 3 days before meeting.
	a. Inspection of planting materials.
	b. Installation schedule.
	c. Installation sequence.
	d. Preparatory work.
	e. Protection before, during, and after installation.
	f. Installation.
	g. Inspecting.
	h. Environmental procedures.

	3. Document and distribute meeting minutes to participants to record decisions affecting installation.


	1.6 SUBMITTALS
	A. Submittal Procedures: Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.
	B. Manufacturer's Literature and Data:
	1. Description of each product.
	2. Photographs: Color photographs of each plant species showing actual size and condition of plants to be provided with measuring device included for scale. Where more than 20 plants are required of any species, submit minimum three photographs of ave...
	3. Installation instructions.
	4. Warranty.

	C. Test reports: Certify products comply with specifications.
	D. Certificates: Certify products comply with specifications.
	1. Seed and Turf Materials: Notarized certificate of product analysis.

	E. Qualifications: Substantiate qualifications comply with specifications.
	1. Installer, including supervisor with project experience list.

	F. Operation and Maintenance Data:
	1. Care instructions for each plant material.


	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Regularly installs specified products.
	2. Installed specified products with satisfactory service on five similar installations for minimum five years.
	a. Project Experience List: Provide contact names and addresses for completed projects.

	3. Member in good standing of either Professional Landcare Network or American Nursery and Landscape Association.
	4. Personnel assigned to Work  certified in  one of following categories from Professional Landcare Network and submit one copy of certificate to Contracting Officer’s Representative:
	a. Certified Landscape Technician (CLT) - Exterior, with installation specialty areas, designated CLT-Exterior.
	b. Certified Landscape Technician (CLT) - Interior, designated CLT-Interior.
	c. Certified Ornamental Landscape Professional, designated COLP.


	B. Licensed Arborist required to submit one copy of license to Contracting Officer’s Representative.
	C. Independent or university laboratory, recognized by State Department of Agriculture, with experience and capability to conduct testing indicated and that specializes in types of tests to be performed.
	D. Measure plants according to ANSI Z60.1. Pruning to obtain required sizes will not be permitted.
	E. Contracting Officer’s Representative may review plant materials either at place of growth or project site before planting for compliance with requirements. Contracting Officer’s Representative retains right to inspect trees and shrubs to determine ...
	1. Submit plant material source information to Contracting Officer’s Representative seven days in advance of delivery to Project site.

	F. Material Test Reports: For existing in-place surface soil  imported or manufactured topsoil .
	1. For each unamended soil type, provide soil analysis and written report by qualified soil-testing laboratory stating percentages of organic matter; gradation of sand, silt, and clay content; cation exchange capacity; deleterious material; pH; and mi...
	2. Comply with USDA's Handbook No. 60 testing methods and written recommendations.
	3. Soil-testing laboratory to oversee soil sampling; with depth, location, and number of samples to be taken per instructions from Contracting Officer’s Representative. Take minimum 3 representative samples from varied locations for each soil to be us...
	4. Report suitability of tested soil for plant growth.
	5. Based on test results, state recommendations for soil treatments and soil amendments to be incorporated. State recommendations in weight per 92.9 sq. m (1000 sq. ft.) or volume per 0.76 cu. m (1 cu. yd.) for nitrogen, phosphorus, and potash nutrien...
	6. Report presence of problem salts, minerals, or heavy metals, including aluminum, arsenic, barium, cadmium, chromium, cobalt, lead, lithium, and vanadium. If such problem materials are present, provide additional recommendations for corrective action.


	1.8 DELIVERY
	A. Deliver packaged products in manufacturer's original sealed packaging.
	B. Bulk Products:
	1. Deliver bulk products away from buildings, utilities, pavement, and existing turf and planted areas. Maintain dry bulk product storage away from contaminants.
	2. Install erosion control materials to prevent erosion or displacement of bulk products.


	1.9 STORAGE AND HANDLING
	A. Store bulbs, corms, and tubers in dry location at 16 to 18 degrees C (60 to 65 degrees F) until planting.
	B. Store seeds and other packaged materials in dry locations away from contaminants.
	C. Topsoil: Before stockpiling topsoil, eradicate on site undesirable growing vegetation. Clear and grub existing vegetation three to four weeks before stockpiling existing topsoil.

	1.10 FIELD CONDITIONS
	A. Environment:
	1. Coordinate installation of planting materials during optimal planting seasons for each type of plant material required.
	2. Planting Dates:

	B. Weather Limitations: Install plantings only during current and forecasted weather conditions that are comply with plant requirements. Apply associated products in compliance with manufacturers' instructions.

	1.11 WARRANTY
	A. Construction Warranty: FAR clause 52.246-21, "Warranty of Construction."
	B. Manufacturer's Warranty: Warrant plantings and against material defects.
	1. Warranty Period: One year from first full planting season.
	2. Turf Warranty Periods will begin from date of planting completion Government acceptance of project or phase for beneficial use and occupancy.
	3. Contracting Officer's Representative will reinspect plants and turf at end of Warranty Period. Replace any dead, missing, or defective plant material and turf immediately. Warranty Period will end on date of this inspection provided Contractor has ...
	a. Replace any plants more than 25 percent dead, missing or defective plant material before final inspection.
	b. Only one replacement of each plant will be required except when losses or replacements are due to failure to comply with these requirements.
	c. Complete remedial measures directed by Contracting Officer’s Representative to ensure plant and turf survival.
	d. Repair damage caused while making plant or turf replacements.




	PART 2 -  PRODUCTS
	2.1 PRODUCTS - GENERAL
	A. Provide each product from one source or manufacturer.

	2.2 SEED
	A. Grass Seed: State-certified seed of latest season's crop delivered in original sealed packages, bearing producer's guaranteed analysis for percentages of mixtures, purity, germination, weed seed content, and inert material. Label in conformance wit...
	B. Seed Mixtures: Provide seed mix Class 1, Lawn Mixture as per the Illinois Department of Transprotation Standard Specificaitons, Art. 250

	2.3 PLANTING SOILS
	A. Planting Soil: Evaluate soil for use as topsoil according to ASTM D5268. From 5 to 10 percent organic matter as determined by topsoil composition tests of Organic Carbon, 6A, Chemical Analysis Method described in USDA DOA SSIR 42. Maximum particle ...
	B. Existing Planting Soil: Existing, native surface topsoil formed under natural conditions retained during excavation process and stockpiled on-site. Verify suitability of native surface topsoil to produce viable planting soil. Clean soil of roots, p...
	1. Supplement with another specified planting soil when quantities are insufficient.
	2. Mix existing, native surface topsoil with soil amendments and fertilizers as recommended by soils analysis.

	C. Imported Planting Soil: Imported topsoil or manufactured topsoil from off-site sources are acceptable if sufficient topsoil is not available on site to meet specified depth. At least 10 days before topsoil delivery, notify Contracting Officer’s Rep...

	2.4 INORGANIC SOIL AMENDMENTS
	A. Lime: Commercial grade hydrated limestone containing calcium carbonate equivalent (CCE) specified in ASTM C602 of minimum 80 percent.
	B. Sulfur: 100 percent elemental.
	C. Iron Sulfate: 100 percent elemental.
	D. Aluminum Sulfate: Commercial grade.
	E. Perlite: Horticultural grade.
	F. Agricultural Gypsum: Coarsely ground from recycled scrap gypsum board comprised of calcium sulfate dehydrate 91 percent, calcium 22 percent, sulfur 17 percent, minimum 96 percent passing through 850 micrometers 20 mesh screen, 100 percent passing t...
	G. Coarse Sand: ASTM C33/C33M, clean and free of materials harmful to plants.
	H. Vermiculite: Horticultural grade for planters.
	I. Diatomaceous Earth: Calcined, 90 percent silica, with approximately 140 percent water absorption capacity by weight.
	J. Zeolites: Mineral clinoptilolite with at least 60 percent water absorption by weight.

	2.5 ORGANIC SOIL AMENDMENTS
	A. Organic Matter: Commercially prepared compost. Free of substances toxic to plantings and as follows:
	1. Organic Matter Content: ground or shredded bark, shredded hardwood, bark peelings, from project site when available. Biobased content 100 percent. Wood cellulose fiber processed to contain no growth or germination-inhibiting factors, dyed with non-...
	2. Feedstock: Agricultural, food, or industrial residuals; biosolids; yard trimmings; or source-separated or compostable mixed solid waste.

	B. Peat: Natural product of sphagnum moss peat derived from fresh-water site, conforming to ASTM D4427 and containing no invasive species, including seeds. Shred and granulate peat to pass 12.5 mm (1/2 inch) mesh screen and condition in storage pile f...
	C. Composted Derivatives: Ground bark, nitolized sawdust, humus, or other green wood waste material free of stones, sticks, invasive species, including seeds, and soil stabilized with nitrogen and having following properties:
	1. Particle Size: Minimum percent by weight passing:
	a. 4.75 mm (No. 4) mesh screen: 95.
	b. 2.36 mm (No. 8) mesh screen: 80.

	2. Nitrogen Content: Minimum percent based on dry weight:
	a. Fir sawdust: 0.7.
	b. Fir or pine bark: 1.0.

	3. Biobased Content: 100 percent.

	D. Manure: Well-rotted, horse or cattle manure containing maximum 25 percent by volume of straw, sawdust, or other bedding materials; free of seeds, stones, sticks, soil, and other invasive species.

	2.6 PLANT FERTILIZERS
	A. Soil Test: Evaluate existing soil conditions and requirements before fertilizer selection and application to minimize use of all fertilizers and chemical products. Obtain approval of Contracting Officer’s Representative for allowable products, prod...
	B. Fertilizer for groundcover, wildflowers, and grasses is not acceptable. Provide fertilizer for trees, plants, and shrubs as recommended by plant supplier, except synthetic chemical fertilizers are not acceptable. Fertilizers containing petrochemica...
	C. Granular Fertilizer: Organic, granular controlled release fertilizer containing minimum percentages, by weight, of plant food nutrients.
	1. Composition: Nitrogen, phosphorous, potassium, sulfur, and iron in amounts recommended in soil reports from qualified soil-testing laboratory.

	D. Fertilizer Tablets: Organic plant tablets composed of tightly compressed fertilizer chips, insoluble in water, to provide continuous release of nutrients for minimum 24 months and containing following minimum percentages, by weight, of plant food n...
	1. Nutrient Composition: 20 percent available nitrogen, 20 percent available phosphorous, and 5 percent available potassium.


	2.7 WEED CONTROL FABRIC
	A. Roll Type Polypropylene or Polyester Mats: Woven, needle punched, or non-woven fabric treated for protection against deterioration due to ultraviolet radiation. Minimum 99 percent opaque to prevent photosynthesis and seed germination, fabric allows...
	1. Minimum weight: 0.11 kg per square meter (5 ounces per square yard).
	2. Minimum thickness: 0.50 mm (20 mils).


	2.8 ANTIDESICCANT
	A. Antidesiccant: An emulsion specifically manufactured for agricultural use that will provide protective film over plant surfaces permeable enough to permit transpiration.

	2.9 EROSION CONTROL
	A. Erosion Control Blankets: 100 percent agricultural straw stitched with degradable nettings, designed to degrade within 12 months.
	B. Erosion Control Fabric: Knitted construction of polypropylene yarn with uniform mesh openings 19 to 25 mm (3/4 to 1 inch) square with strips of biodegradable paper. Minimum filler paper strip life of six months.
	C. Erosion Control Net: Heavy, twisted jute mesh weighing approximately 605 grams per meter (1.22 pounds per linear yard) and 1200 mm (4 feet) wide with mesh openings approximately 25 mm (1 inch) square.
	D. Erosion Control Material Anchors: As recommended by erosion control material manufacturer.

	2.10 BIOSTIMULANTS
	A. Biostimulants: Formulation containing soil conditioners, VAM fungi, and endomycorrhizal and ectomycorrhizal fungi spores and soil bacteria appropriate for existing soil conditions.

	2.11 TACKIFIERS AND ADHESIVES
	A. Nonasphalt Tackifier: Colloidal liquid fixative recommended by fiber mulch manufacturer for hydroseeding.
	B. Asphalt emulsion: ASTM D977, Grade SS-1.

	2.12 WATER
	A. Water: Source approved by Contracting Officer's Representative and suitable quality for irrigation, containing no elements toxic to plant life, including acids, alkalis, salts, chemical pollutants, and organic matter. Use collected storm water or g...

	2.13 PESTICIDES
	A. Consider IPM (Integrated Pest Management) practices to minimize use of all pesticides and chemical products. Obtain Contracting Officer's Representative's approval for allowable products, product alternatives, scheduling and application procedures....

	2.14 FINISHES
	A. Steel Paint Finish:
	1. Powder-Coat Finish: Manufacturer's standard two-coat finish system consisting of following:
	a. One coat primer.
	b. One coat thermosetting topcoat.
	c. Dry-film Thickness: 0.05 mm (2 mils) minimum.
	d. Color: P1 unless otherwise noted on drawings.


	B. Aluminum Anodized Finish: NAAMM AMP 500.
	1. Color Anodized Finish: AA-C22A32 or AA-C22A34; Class II Architectural, 0.01 mm (0.4 mil) thick.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas to receive plants for compliance with requirements and conditions affecting installation and performance.
	1. Verify that no materials that would inhibit plant growth are present in planting area. If such materials are present, remove soil and contaminants ad directed by Contracting Officer's Representative and provide new planting soil.
	2. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions.
	3. Suspend soil spreading, grading, and tilling operations if soil moisture becomes excessive. Resume soil preparations when moisture content returns to acceptable level.
	4. If soil is excessively dry, not workable, and too dusty, moisten uniformly.
	5. Special conditions may exist that warrant variance in specified planting dates or conditions. Submit written request to Contracting Officer’s Representative stating special conditions and proposed variance.

	B. Proceed with planting operations only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Protect existing and proposed landscape features, elements, and site construction and completed work from damage. Protect trees, vegetation, and other designated features by erecting high-visibility, reusable construction fencing. Locate fence no c...
	B. Install erosion control materials at all areas inside or outside limits of construction that are disturbed by planting operations. Provide erosion control and seeding with native plant species to protect slopes.

	3.3 SEEDING
	A. Broadcast and Drop Seeding: Uniformly broadcast seed at rate of  200 kilograms per hectare (4 pounds per 1000 square feet). Use broadcast or drop seeders. Sow one-half seed in one direction and sow remainder at right angles to first sowing. Cover s...
	B. Drill Seeding: Drill seed at rate of 110 kilograms per hectare (2 pounds per 1000 sq. ft.). Use cultipacker or grass seed drills. Drill seed uniformly to 13 mm (1/2 inch) deep.
	C. Rolling: Immediately after seeding, firm entire area, except for slopes in excess of 3 to 1, with roller not exceeding 130 kg/m (90 lb./ft.) of roller width. Eliminate rolling if seeding is done with cultipacker type seeder.

	3.4 TURF RENOVATION
	A. General: Restore to original condition existing turf areas damaged during turf installation and construction operations. Keep at least one paved pedestrian access route and one paved vehicular access route to each building clean at all times. Clean...
	B. Overseeding: Apply seed according to applicable portions of "Seed Application Method" at rates specified in "Seed Composition."

	3.5 PLANT MAINTENANCE
	A. Frequency: Begin maintenance immediately after plants have been installed. Inspect plants at least once week and perform required maintenance promptly.
	B. Promotion of Plant Growth and Vigor: Water, prune, fertilize, mulch, eradicate weeds, and perform other operations necessary to promote plant growth and vigor.

	3.6 SLOPE EROSION CONTROL MAINTENANCE
	A. Provide slope erosion control maintenance to prevent undermining of all slopes in newly landscaped and natural growth areas. Maintenance tasks include immediate repairs to weak spots in sloped areas and maintaining clean, clear culverts and graded ...
	1. Fill eroded areas with amended topsoil and replant with same plant species.
	2. Reinstall erosion control materials damaged due to slope erosion.


	3.7 REMOVAL OF DYING OR DEAD PLANTS
	A. Remove dead and dying plants and provide new plants immediately upon commencement of specified planting season and replace eroded earth mound water basins. No additional correction period will be required for replacement plants beyond original warr...
	1. Determination: Scrape on maximum 2 mm (1/16 inch) square branch area to determine dying plant material cause and provide recommendations for replacement.


	3.8 TURF MAINTENANCE
	A. Mow turf to uniform finished height measured from soil. Perform mowing in manner that prevents scalping, rutting, bruising, uneven and rough cutting. Before mowing, remove and dispose of all rubbish, debris, trash, leaves, rocks, paper, and limbs o...
	B. Apply fertilizer in manner that promotes health, growth, vigor, color and appearance of cultivated turf areas. Determine method of application, fertilizer type and frequencies by results of laboratory soil analysis. Apply fertilizer by approved met...
	C. Watering: Perform irrigation in manner that promotes health, growth, color, and appearance of cultivated vegetation, complying with Federal, State, and local water agency and authority directives. Prevent overwatering, water run-off, erosion, and p...

	3.9 CLEANING
	A. Remove and legally dispose of all excess soil and planting debris.

	3.10 PROTECTION
	A. Protect plants from traffic and construction operations.
	B. Provide temporary fences or enclosures and signage, at planted areas. Maintain fences and enclosures during maintenance period.
	C. Remove protective materials immediately before acceptance.
	D. Repair damage.



	330800 Comm of Site Utilities
	333000 Sanitary Sewer 
	PART 1 -  General
	1.1 Description
	1.2 Related Work
	1.3 Definitions
	TC-Top of Casting
	IE-Invert Elevation
	1.4 Abbreviations
	1.5 Delivery, Storage and Handling
	1.6 Coordination
	1.7 Quality Assurance:
	1.8 Submittals:
	1.9 Applicable Publications
	A74-09 Cast Iron Soil Pipe and Fittings
	A185/A185M-07 Steel Welded Wire Reinforcement, Plain, for Concrete
	A615/A615M-09b Deformed and Plain Carbon-Steel Bars for Concrete Reinforcement
	A746-99 Ductile-Iron Gravity Sewer Pipe
	C478-09 Precast Reinforced Concrete Manhole Sections
	C857-11 Minimum Structural Design Loading for Underground Precast Concrete Utility Structures
	C890-11 Minimum Structural Design Loading for Monolithic or Sectional Precast Concrete Water and Wastewater Structures
	C913-08 Precast Concrete Water and Wastewater Structures
	C923-08 Resilient Connectors Between Reinforced Concrete Manhole Structures, Pipes, and Laterals
	C924-02(2009) Testing Concrete Pipe Sewer Lines by Low-Pressure Air Test Method
	C990-09 Joints for Concrete Pipe, Manholes, and precast Box Sections using Preformed Flexible Joint Sealants
	C1173-10 Flexible Transition Couplings for Underground Piping Systems
	C1440-08 Thermoplastic Elastomeric (TPE) Gasket Materials for Drain, Waste and Vent (DWV), Sewer, Sanitary and Storm Plumbing Systems
	C1460-08 Shielded Transition Couplings for Use With Dissimilar DWV Pipe and Fittings Above Ground
	C1461-08 Mechanical Couplings Using Thermoplastic Elastomeric (TPE) Gaskets for Joining Drain, Waste and Vent (DWV), Sewer, Sanitary and Storm Plumbing systems for Above and below Ground Use
	D2321-11 Underground Installation of Thermoplastic Pipe for Sewers and Other Gravity-Flow Applications
	D3034-08 Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings
	F477-10 Elastomeric Seals (Gaskets) for Joining Plastic Pipe
	F679-08 Poly(Vinyl Chloride) (PVC) Large-Diameter Plastic Gravity Sewer Pipe and Fittings
	F891-10 Coextruded Poly(vinyl Chloride) (PVC) Plastic Pipe With a Cellular Core
	F949-10 Poly(Vinyl Chloride) (PVC) Corrugated Sewer Pipe With a Smooth Interior and Fittings
	F1417-11 Standard Test Method for Installation Acceptance of Plastic Gravity Sewer Lines Using Low-Pressure Air
	F1668-08 Construction Procedures for Buried Plastic Pipe
	C105/A21.5-10 Polyethylene Encasement for Ductile-Iron Pipe Systems
	C110-08 Ductile-Iron and Gray-Iron Fittings
	C111/A21.11-06 Rubber Gasket Joints for Ductile Iron Pressure Pipe and Fittings
	C151/A21.51-09 Ductile Iron Pipe, Centrifugally Cast
	C153/A21.53-06 Ductile Iron Compact Fittings for Water Service
	C219-11 Bolted, Sleeve-Type Couplings for Plain-End Pipe
	C512-07 Air Release, Air/Vacuum and Combination Air Valves for Water Works Service
	C600-10 Installation of Ductile-Iron Mains and Their Appurtenances
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