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SECTION 31 20 00
EARTH MOVING

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.

Site preparation.
Excavation.

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 D 698 D
1557 AASHTO T 99 T 180.

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, proofrolling, 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 Project
Engineer®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.

C. Trench Earthwork: Trenchwork required for utility lines.
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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 D2922.

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
Ffill an excavation.

Unauthorized excavation: Removal of materials beyond indicated sub-
grade elevations or indicated lines and dimensions without written
authorization by the Project Engineer. 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 Project Engineer 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 Project Engineer or the Government’s testing agency.

1.3 RELATED WORK:

A

F.

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

Safety requirements and blasting operations: Section 00 72 00, GENERAL
CONDITIONS, Article, ACCIDENT PREVENTION.

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 02 41 00, DEMOLITION.

G. Foundation: Section 31 63 26, DRILLED CAISSONS.

H.

Paving sub-grade requirements: Section 32 12 16, ASPHALT PAVING.

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 except that
material not defined as Rock.
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1.5 SUBMITTALS:
A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT

DATA, AND SAMPLES.

B. Furnish to Project Engineer:

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 D 698 D 1557
AASHTO T 99 T 180 for each on site or borrow soil material
proposed for fill, backfill, engineered fill, or structural fill.

Cc. Test reports for compliance with ASTM D 2940 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.

1.6 APPLICABLE PUBLICATIONS:
A. Publications listed below form a part of this specification to extent
referenced. Publications are referenced in text by basic designation

only.
B. American Association of State Highway and Transportation Officials

(AASHTO) :

T99-01(2004) . . .. oo ... .. Moisture-Density Relations of Soils Using a 2.5
kg (5.5 Ib) Rammer and a 305 mm (12 inch) Drop

T180-01(2004) . . ..o oo ... Moisture-Density Relations of Soils using a
4.54 kg (10 Ib) Rammer and a 457 mm (18 inch)
Drop

C. American Society for Testing and Materials (ASTM):
-03a i Standard Classification for Sizes of Aggregate
for Road and Bridge Construction
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D698-00ael........coco-.. Standard Test Methods for Laboratory Compaction
Characteristics of Soil Using Standard Effort
(12,400 ft. Ibf/ (600 kN m/))

D1556-00. .. .- .. _..._..... Standard Test Method for Density and Unit
Weight of Soil in Place by the Sand-Cone Method
D1557-02el. ... oo Standard Test Methods for Laboratory Compaction

Characteristics of Soil Using Modified Effort
(56,000 ft-Ibf/ (2700 kN m/))

D2167-94 (2001)......... Standard Test Method for Density and Unit
Weight of Soil in Place by the Rubber Balloon
Method

D2487-06. ... ccccceaaa.. Standard Classification of Soil for Engineering

Purposes (Unified Soil Classification System)
D2922-05. .. .. ... ..... Standard Test Methods for Density of Soil and
Soil-Aggregate in Place by Nuclear Methods
(Shallow Depth)
D2940-03. .. ccccceeaaaan Standard Specifications for Graded Aggregate
Material for Bases or Subbases for Highways or
Airports
D. Society of Automotive Engineers (SAE):
J732-92. . e Specification Definitions - Loaders
J1179-02. . o i 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.

B. 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.

C. 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-
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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

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 O to 5

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

Granular Fill:

1. Under concrete slab, crushed stone or gravel graded from 25 mm (1
inch) to 4.75 mm (No. 4), per ASTM D 2940.

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 D 2940.

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 Property.

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. Projects: do not leave material
within burial profile up to 2400 mm (8 feet) below finished grade.
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 Project Engineer. Remove materials from Medical Center Property.
Trees and shrubs, shown to be transplanted, shall be dug with a ball of
earth and burlapped in accordance with latest issue of, "American
Standard for Nursery Stock"™ of the American Association of Nurserymen,
Inc. Transplant trees and shrubs to a permanent or temporary position
within two hours after digging. Maintain trees and shrubs held in
temporary locations by watering as necessary and feeding semiannually
with liquid fertilizer with a minimum analysis of 5 percent nitrogen,
10 percent phosphorus, and 5 percent potash. Maintain plants moved to
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permanent positions as specified for plants in temporary locations

until conclusion of contract. 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 Project Engineer.

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 iIs 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 Property.

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.
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
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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,
except spot elevations, 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 Project Engineer of any differences between
existing elevations shown on plans and those encountered on site by
Surveyor/Engineer described above. Notify Project Engineer 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.

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 Project Engineer,
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.

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

3. Extend shoring and bracing to a minimum of 1500 mm (56 feet) below
the bottom of excavation. Shore excavations that are carried below
elevations of adjacent existing foundations.

4_ ITf 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 by providing a concrete Ffill
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support under disturbed foundations, as directed by Project
Engineer, at no additional cost to the Government. Do not remove
shoring until permanent work in excavation has been inspected and
approved by Project Engineer.

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 Project Engineer. Approval by the

Project Engineer is also required before placement of the permanent

work on all subgrades.

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 in
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 Project Engineer.

Proofrolling:

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

2. Proofrolling shall consist of at least two complete passes with one
pass being in a direction perpendicular to preceding one. Remove any
areas that deflect, rut, or pump excessively during proofrolling, or
that fail to consolidate after successive passes to suitable soils
and replaced with compacted fill. Maintain subgrade until succeeding
operation has been accomplished.

Building Earthwork:

1. Excavation shall be accomplished as required by drawings and
specifications.

2. Excavate foundation excavations to solid undisturbed subgrade.

3. Remove loose or soft materials to a solid bottom.

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

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

specified.
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6. Slope grades to direct water away from excavations and to prevent
ponding.
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.
Cc. Support piping on undisturbed earth unless a mechanical support
is shown.
d. Length of open trench in advance of piping laying shall not be
greater than is authorized by Project Engineer.
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).
wWidth of trench above that level shall be as necessary for
sheeting and bracing and proper performance of the work.
b. Bed bottom quadrant of pipe on undisturbed soil or granular fill.
1) 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.
c. Place and compact as specified remainder of backfill using
acceptable excavated materials. Do not use unsuitable materials.
d. Use granular fill for bedding where rock or rocky materials are
excavated.

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
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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 Project Engineer as unsuitable, and replace with
acceptable material. If there is a question as to whether material is
unsuitable or not, the contractor shall obtain samples of the material,
under the direction of the Project Engineer, and the materials shall be
examined by an independent testing laboratory for soil classification
to determine whether it is unsuitable or not. Testing of the soil shall
be performed by the VA Testing Laboratory. 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.

3.3 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
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pipes coming in contact with backfill have been installed and work
inspected and approved by Project Engineer.

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 Project Engineer. Moisten or aerate material as
necessary to provide moisture content that will readily facilitate
obtaining specified compaction with equipment used. Compact soil to not
less than the following percentages of maximum dry density, according
to ASTM D698 or ASTM D1557 as specified below:

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 T180 T 191 T 310 ASTM D698 D1557 D
1556 D 2167 D 2922 95 percent.

b. Curbs, curbs and gutters, AASHTO T99 T180 T 191 T 310 ASTM D698
D1557 D 1556 D 2167 D 2922 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 T180 T 191 T 310 ASTM D698
D1557 D 1556 D 2167 D 2922 95 percent.

d. Landscaped areas, top 400 mm (16 inches), AASHTO T99 T180 T 191
T 310 ASTM D698 D1557 D 1556 D 2167 D 2922 85 percent.

e. Landscaped areas, below 400 mm (16 inches) of finished grade,
AASHTO T99 T180 T 191 T 310 ASTM D698 D1557 D 1556 D 2167 D 2922
90 percent.

2. Natural Ground (Cut or Existing)
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a. Under building slabs, steps and paved areas, top 150 mm (6
inches), AASHTO T99 T180 T 191 T 310 ASTM D698 D1557 D 1556 D
2167 D 2922 95 percent.

b. Curbs, curbs and gutters, top 150 mm (6 inches), AASHTO T99 T180
T 191 T 310 ASTM D698 D1557 D 1556 D 2167 D 2922 /££ 95 percent.

c. Under sidewalks, top 150 mm (6 inches), AASHTO T99 T180 T 191 T
310 ASTM D698 D1557 D 1556 D 2167 D 2922 95 percent.

3.4 GRADING:

A

H.

General: Uniformly grade the areas within the limits of this section,
including adjacent transition areas. Smooth the finished 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 Project Engineer 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.

Grading for Paved Areas: Provide final grades for both subgrade and
base course to +/- 6 mm (0.25 inches) of indicated grades.

3.5 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.
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B. Disposal: Transport surplus satisfactory soil to designated storage
areas on Medical Center property. Stockpile or spread soil as directed
by Project Engineer.

1. Remove waste material, including unsatisfactory soil, trash, and
debris, and legally dispose of it off Medical Center property.

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

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

E. Segregate all excavated contaminated soil designated by the Project
Engineer 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.

3.6 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 Property.
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SECTI ON 31 23 19
DEWATERI NG

PART 1 - GENERAL
1.1 DESCRI PTI ON

A

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 SUMVARY:

A

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 REQUI REMENT:

A

D.
E.
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 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:

1. The stability of excavated and constructed slopes are not adversely
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.

31 2319 -1



G.

12-05M

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.

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

. Subsurface Investigation: Section 00 80 00, GEOTECHNICAL EXPLORATION AND

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

1.5 SUBM TTALS

A

Submit In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
AND SAMPLES.

. 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.

3. Include a written report outlining control procedures to be adopted
if dewatering problem arises.

4. 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.
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PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTI ON
3.1 I NSTALLATI ON

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 OPERATI ON

A

B.

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.

3.3 WATER DI SPOSAL:

A

B.

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

1.Will not endanger portions of work under construction or completed.

2. Will cause no inconvenience to Government or to others working near
site.

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

4_ 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.

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

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

4. The Contractor shall utilize all necessary erosion and sediment
control measures as described herein to avoid construction related
degradation of the natural water quality.

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 EQUI PMENT:

A

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

3.5 CORRECTI VE ACTI ON\:

A

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 resulting from such inadequacy or failure by Contractor, at no
additional cost to Government.

3. 6 DAMVAGES

A

Immediately repair damages to adjacent facilities caused by dewatering
operations.

3. 7 REMOVAL:

A

Insure compliance with all conditions of regulating permits and provide

such information to the Project Engineer. Obtain written approval from

Project Engineer before discontinuing operation of dewatering system.
————— END —-———-
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SECTION 31 63 26
DRI LLED CAI SSONS

PART 1 - CGENERAL
1.1 DESCRI PTI ON

A

This section specifies excavation and concrete required for

construction of foundation caissons.

1.2 DEFI NI TI ONS

A

Satisfactory Bearing Material: Glacial Till Soils and is assumed to

occur at bottom of caisson elevations shown.

1. 3 RELATED WORK

A

B.

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

Subsurface Investigation: Section 00 80 00, GEOTECHNICAL EXPLORATION
AND ENGINEERING REVIEW.

Earth excavation: Section 31 20 00, EARTH MOVING.

Concrete, including materials and mixes: Section 03 30 00, CAST-IN-
PLACE CONCRETE.

1.4 CONTRACT BASI S

A

Contract price for caissons will be based upon total length for each

type of caisson shown. Length of caissons will be measured from bottom

elevation to top elevation of the caisson. The diameter of the caisson
is defined as the minimum diameter of the shaft.

1. Adjustment of contract price shall be based upon total length of
each type of caisson placed and not on the length of individual
caissons. When the total length of each type of completed caisson
is greater or less than the length shown due to unsuitable soils or
design modifications by the Project Engineer, contract price
adjustment will be made in accordance with Articles, DIFFERING SITE
CONDITIONS, CHANGES and CHANGES-SUPPLEMENT of the GENERAL CONDITIONS
as applicable.

2. Contract price and time will be adjusted in accordance with
Articles, DIFFERING SITE CONDITIONS, CHANGES and CHANGES-SUPPLEMENT
of the GENERAL CONDITIONS as applicable, when artificial materials
that are not shown are encountered.

1.5 CLASSI FI CATI ON OF EXCAVATI ON

A.

Soil/Weathered Rock Excavation:
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Soil or weathered rock that can be reasonably excavated with the rock
auger, i.e. rock auger advancement greater than 150 mm (6 inches) per
15 minutes (see rock auger refusal, 1.5.C-2, below)

Sloping Weathered Rock Excavation:

Excavation of soil/weathered rock that can typically be excavated with

the rock auger, except when the steeply sloping orientation of the

stratum causes the rock auger to run askew.

Rock Excavation:

1. Excavation of material that meets the rock auger refusal criteria
and requires the rock core barrel or other hard rock excavation
techniques for removal.

2. Rock auger refusal is defined as a penetration rate of less than 150
mm (6 inches) in 15 minutes, while operating a caisson drilling rig,
rated with a torque capacity of at least 110 kN-meters (1,000,000
inch-pounds), applying a continuous down pressure of at least 220 kN
(50,000 pounds), equipped with a rock auger that contains conical
carbide-tipped (“Kennemetal’) teeth.

Nominal Soil or Weathered Rock Seams:

Nominal soil or weathered rock seams below rock auger refusal will be

excavated and considered as rock for rock excavation quantities. A

nominal soil or weathered rock seam is one which is less than 600 mm (2

feet) thick. Where soil or weathered rock seams or voids of 600 mm (2

feet) or greater are excavated within a mixed rock/soil or

rock/weathered rock profile, excavation is classified as soil/weathered
rock excavation until rock auger refusal is again established.

1.6 MEASUREMENT AND PAYMENT FOR ROCK EXCAVATI ON

A.

Measurement: Excavation type in units of length shall be considered to
change at the upper contact with a different excavation type as defined
by section 1.5.

Payment: Contract unit rates per length of each type of caisson shall
be provided for each excavation condition type noted above in Section
1.5. Contract price and time will be adjusted for overruns or
underruns in accordance with Articles, DIFFERING SITE CONDITIONS,
CHANGES and CHANGES-SUPPLEMENT of the GENERAL CONDITIONS as applicable.
Payment for Differing Site Conditions: No payment will be made for any
rock excavation beyond caisson limits unless additional excavation is
directed by the Project Engineer. When rock excavation, as classified,
is encountered, contract price and time will be adjusted in accordance
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with Articles, DIFFERING SITE CONDITIONS, CHANGES and CHANGES-
SUPPLEMENT of the GENERAL CONDITIONS as applicable.

1. 7 TOLERANCES

A

Install caissons with not more than the lesser of 1/ of caisson shaft
diameter or 75 mm (3 inches) from design center location. Caissons
shall not be out of plumb more than 25 mm (1 inch) in 3000 mm (10 feet)
for the full depth.

1.8 SUBM TTALS

A

B.

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

DATA, AND SAMPLES.

Before beginning work, submit a detailed location plan and description

of the proposed method of caisson installation, all of which shall be

subject to the review and approval of the Project Engineer.

Shop Drawings shall comply with ACI 315 "Manual of Standard Practice

for Detailing Reinforced Concrete Structures'. Furnish shop drawings

prepared by a Professional Engineer licensed in the State of the
project for the detailing, fabricating, bending, and placing of
concrete reinforcement.

Submit a detailed plan showing load test arrangement, location, and

Contractor’s qualifications and results for review and approval by the

Project Engineer.

Reports:

1. Caisson record: Data as specified.

2. Rock excavation: Data as specified.

3. Soil Testing Agency Reports shall be issued showing material type
and allowable bearing capacity at bottom of shaft within 24 hours
after testing observing each caisson.

4_ Certified, "Caisson Field Record" for each caisson recording actual
elevation of bottom, elevation of rock (if applicable), final
centerline location of top, variation of shaft from plumb, bell
dimension (if applicable), result of all tests and observations
performed, material type and actual allowable bearing capacity of
bottom, depth of socket into rock, levelness of bottom, seepage of
water, still water level (if allowed to flood), elevation (top and
bottom) of lining left in place, variation of shaft diameter (from

those shown), and evidence of seams, voids or channels below bottom.
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A. Publications listed below form a part of this specification to extent
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referenced. Publications are referenced in text by basic designation

only.

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

A36/A36M-05. . _.

A283/A283M-03. .

A615/A615M-06a.

A929/A929M-01. .

C150-05........

C494/C494M-05a.

C618-05........

C989-05........

C1017/C1017M-03

Standard Specification for Carbon Structural
Steel

Standard Specification for Low and Intermediate
Tensile Strength Carbon Steel Plates

Standard Specification for Deformed and Plain
Carbon-Steel Bars for Concrete Reinforcement
Standard Specification for Steel Sheet,
Metallic-Coated by the Hot-Dip Process for
Corrugated Steel Pipe

Standard Specification for Rail-Steel and Axle-
Steel Deformed and Bars for Concrete
Reinforcement

Standard Specification for Concrete Aggregates
Standard Specification for Ready-Mixed Concrete
Standard Specification for Portland Cement
Standard Specification for Chemical Admixtures
for Concrete

Standard Specification for Coal Fly Ash and Raw
or Calcined Natural Pozzolan for Use in
Concrete

Standard Specification for Ground Granulated
Blast-Furnace Slag for Use in Concrete and
Mortars

Standard Specification for Chemical Admixtures
for Use iIn Producing Flowing Concrete

C..-American Concrete Institute (ACI):

211.1-91 (2002)

Standard Practice for Selecting Proportions for
Normal, Heavyweight and Mass Concrete
Specifications for Structural Concrete

Manual of Standard Practice for Detailing
Reinforced Concrete Structures

D..American Welding Society (AWS):

D1.1 (2006). ...

Structural Welding Code — Steel
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PART 2 - PRODUCTS
2.1 MATERI ALS

A. Steel Reinforcement: ASTM A 615/A 615M, or 996, Grade 60, deformed.

B. Portland Cement: ASTM C 150, Type I or Il.

C. Fly Ash/Slag:

1. Fly Ash Admixture: ASTM C 618, Class C or F.
2. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.

D. Normal-Weight Aggregate: ASTM C 33, uniformly graded, 19 mm (3/4-inch)
maximum aggregate size.

E. Water: Potable, complying with ASTM C 94/C 94M requirements.

F. Admixtures: Certified by manufacturer to contain not more than 0.1
percent water-soluble chloride ions by mass of cementitious material
and to be compatible with other admixtures and cementitious materials.
Do not use admixtures containing calcium chloride.

1. Water-Reducing Admixture: ASTM C 494, Type A.

2. Water-Reducing and Retarding Admixture: ASTM C 494, Type D.
3. High-Range, Water-Reducing Admixture: ASTM C 494, Type G.
4_ Plasticizing and Retarding Admixture: ASTM C 1017, Type II.

G. Steel Casings: All casing shall meet ASTM A 283, Grade C; or ASTM A 36,
carbon-steel plate, with joints full-penetration welded according to
AWS D1.1, or ASTM A 929/A 929M, steel sheet, zinc coated corrugated
steel. The Contractor shall design shells to withstand drilling forces
and earth pressures and reinforce the bottom cutting edge as required
for proper drilling and sealing of the shells into the rock. The
cutting edge shall be capable of coring through at least 3000 mm (10
ft) of broken or solid rock. A minimum of 2% out of roundness of the
diameter shall be considered in the design of the shell. All seams
shall be welded and watertight

H. Concrete Mix: Prepare design mixes according to ACI 211.1 and ACI 301
for each type and strength of concrete determined by either laboratory
trial mix or field test data bases. Use a qualified testing agency for
preparing and reporting proposed mix designs for laboratory trial mix
basis. Proportion mixes according to AClI 211.1 and ACI 301 to provide
normal-weight concrete with the following properties:

1. Compressive Strength (28 Days): 34.5 MPa (4000 psi).
2. Minimum Slump: Capable of maintaining a slump of 125 mm (5 inches)
plus or minus 25 mm (1 inch).

3. Do not air entrain concrete for caissons.
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4_ Limit water-soluble, chloride-ion content in hardened concrete to
0.15//0.3 percent by weight of cement.

5. Concrete-mix design adjustments may be considered if characteristics
of materials, project conditions, weather, test results, or other
circumstances warrant. Resubmission and approval of proposed
changes to concrete-mix proportions is the responsibility of the
Contractor.

Concrete Mixing: Measure, batch, mix, and deliver concrete according to

ASTM C 94/C 94M, and furnish batch ticket information. Do not add water

to concrete mix after mixing, unless a procedure per ACI 301 is

submitted to and approved by the Project Engineer. Maintain concrete
temperature less than 32 degree Celsius (90 degree Fahrenheit).

PART 3 - EXECUTI ON
3.1 GENERAL

A

Size: Minimum sizes and types of caissons are shown. Proposal to use
caissons of sizes and types different from those shown may be accepted
if submitted in writing to Project Engineer for approval and provided
the following conditions are met:

1. Least dimension of caisson is equal to or greater than least
dimension shown.

2. Enlargement at base of caisson is in bell-form with dimensions equal
to or greater than minimum shown.

3. If volume of caisson as constructed is greater than that shown,
bearing area at base is iIncreased so that additional weight is
distributed to bearing material at no more than loading as
recommended in Section 00 80 00 GEOTECHNICAL EXPLORATION AND
ENGINEERING REVIEW.

4. Entire caisson receives full lateral support from surrounding
material.

Changes: Requests for change in size or type of caisson from those

shown shall be accompanied by calculations and other documentation

necessary to show that proposed changes will meet load requirements. Do
not proceed with changes before receiving written approval from Project

Engineer.

Temporary Steel Casings: Install casings for protection of workers and

inspection personnel, for prevention of cave-ins or displacement of

earth walls, and for retention of ground water.
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Defective Casings: Do not install buckled, distorted or otherwise
damaged casings. Replace casings damaged or disturbed during
construction, casings that are not mud-tight or otherwise not in
accordance with drawings or specifications, at no additional cost to
the Government.

Survey: Registered Professional Land Surveyor or Registered Civil
Engineer, specified in Section 01 00 00, GENERAL REQUIREMENTS, shall
establish lines and levels and stake caisson locations.

3. 2 EXCAVATI ON

A

Excavation and construction methods shall result in minimum disturbance
of surrounding material and full lateral support of caissons by
surrounding material.

Remove boulders and rock in caissons such as rock seams underlain with
soil seams, sloping rock or rock otherwise unsatisfactory for bearing.
IT materials with satisfactory bearing strength occur at elevations
higher or lower than those shown, place bottom of caissons at higher or
lower elevations, subject to approval of Project Engineer/Geotechnical
Engineer.

Excavate caissons to dimensions and required bearing strata or
elevations shown on contract drawings. Maintain sidewall stability
during drilling. Excavate holes for closely spaced caissons, and those
occurring in fragile strata, only after adjacent holes are filled with
concrete and allowed to set. The excavation shall be accomplished by
hand or machine excavation as required. Caisson drilling equipment
shall have the minimum torque capacity and downward force capacity for
the contract site conditions. Bottoms of caissons shall be cleaned of
loose or soft materials and leveled. |If bottoms are sloping rock,
excavate to a level plane or step with maximum step height less than
1/4 the width or diameter of the bearing area. All material removed
from the caisson holes shall be removed from the ground around the
casing before concrete placement is started and shall be disposed of by
the Contractor off site in areas submitted to and approved by the
Project Engineer.

Excavations for utilities, support of excavations, or other purposes
shall be kept a minimum distance of two shaft diameters away from the
outer edge of the caisson.

See Soils Report/Geotechnical Engineer for execution along existing
structures.
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3.3 PLACI NG CONCRETE

A

C.

E.

Before placing concrete, the tip of the caisson shall be observed and
approved by a qualified testing agency registered and licensed in the
state. The testing agency shall be retained by the Contractor and
approved by the Project Engineer. The shaft shall be inspected, cleared
of mud, water, loose material and debris.

Place concrete using a tremie pipe or pump.

Withdraw casings, as concrete is deposited, maintaining top surface of

concrete constantly at least 10 feet above lower end of casings. Place

concrete to form a monolithic cylindrical shaft having full lateral
support from surrounding undisturbed materials. Strike finished top
surface of concrete to true plane at required elevation.

Concrete placement in each caisson shall be one continuous operation.

IT placing operation has to be stopped, leave surface approximately

level . IT concrete has hardened, clean surface and slush with a 1 to 1

cement-sand grout before placing operation is resumed. Concrete pours

shall not begin within one hour of darkness. In the event that this
type of continuous sequential operation cannot be performed, the

Contractor shall submit for approval by the Project Engineer a method

of securing the open excavation. The Contractor shall not leave

excavations open overnight without receiving prior written approval
from the Project Engineer.

When water is present, control water level to within 50 mm (2 inches)

of bottom of the caisson by pumping. ITf impossible or impractical to

control water, secure written permission from Project Engineer to place
concrete through water by means of a watertight tremie.

1. When placing concrete under water, discharge end of tremie shall be
submerged in fresh concrete and shaft of tremie maintained full of
concrete to point above water level.

2. Increase cement content of concrete required to be placed in water
by one sack per cubic yard of concrete.

3.4 CAlI SSON RECORD

A

For each caisson placed and before superstructure framing is placed,
submit to Project Engineer for approval a certified report recording
following information prepared by Registered Professional Land Surveyor
or Registered Civil Engineer.

Caisson number, length, and bearing material.

Location.
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Concrete and steel reinforcement properties.

D.
E. Plumbness.
F. Dates:
1. Excavation completed.
2. Concrete placed.
G. Diameters:
1. Top of shaft.
2. Bottom of shaft.
3. Bell.
H. Elevations:
1. Top of ground.
2. Top of concrete.
3. Top of rock.
4_. Bottom of caisson.
1. Concrete Volumes placed.
3.5 CLEAN UP:

A. All debris from excavation of objectionable material, removal of

obstructions, and any material not to remain as part of the

10-06M

construction are to be removed and disposed of by the Contractor in a

legal manner at no additional cost to the Owner.

The site shall be cleaned at frequent intervals and no material shall

be stored on the site In a manner, which would obstruct the easy access

of equipment, personnel and Facility operation without approval of

Project Engineer.

---END- - -
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SECTION 32 05 23
CEMENT AND CONCRETE FCOR EXTERI OR | MPROVEMENTS ( DEDUCT ALTERNATE)

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section shall cover site work concrete constructed upon the
prepared subgrade and in conformance with the lines, grades, thickness,
and cross sections shown. Construction shall include the following:
B. Curb, gutter, and combination curb and gutter.
C. Pedestrian Pavement: Walks grade slabs crossings wheelchair curb ramps
steps.
D. Vehicular Pavement: Service courts driveways.
E. Equipment Pads: Transformers, chiller equipment, and propane tanks.
1.2 RELATED WORK
A. Laboratory and Field Testing Requirements: Section 01 45 29, TESTING
LABORATORY SERVICES.
B. Subgrade Preparation: Section 31 20 00, EARTH MOVING.
C. Concrete Materials, Quality, Mixing, Design and Other Requirements:
Section 03 30 00, CAST-IN-PLACE-CONCRETE.
D. Metal Components of Steps (Nosing and Railing): Section 05 50 00, METAL
FABRICATIONS.
1. 3 DESI GN REQUI REMENTS
A. Design all elements with the latest published version of applicable
codes.
1.4 WEATHER LI M TATI ONS
A. Placement of concrete shall be as specified under Article 3.8, COLD
WEATHER and Article 3.7, HOT WEATHER of Section 03 30 00, CAST-IN-PLACE
CONCRETE.
1.5 SELECT SUBBASE MATERI AL JOB-M X
A. The Contractor shall retain and reimburse a testing laboratory to
design a select subbase material mixture and submit a job-mix formula
to the Project Engineer, in writing, for approval. The formula shall
include the source of materials, gradation, plasticity index, liquid
limit, and laboratory compaction curves indicating maximum density at
optimum moisture.
1.6 SUBM TTALS
A. In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND
SAMPLES, furnish the following:
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B. Manufacturers® Certificates and Data certifying that

materials conform to the requirements specified.
1. Expansion joint filler

2. Hot poured sealing compound

3. Reinforcement

4. Curing materials

Data and Test Reports: Select subbase material.
1. Job-mix formula.

04-10

the following

2. Source, gradation, liquid limit, plasticity index, percentage of

wear, and other tests as specified and in referenced publications.
1.7 APPLI CABLE PUBLI CATI ONS

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. Refer to the latest edition of all referenced

Standards and codes.

American Association of State Highway and Transportation Officials

(AASHTO):

MO31MMO31-07-UL......... Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement (ASTM A615/A615M-09)

MO55MM055-09-UL . . ... .. .. Steel Welded Wire Reinforcement, Plain, for
Concrete (ASTM A185)

M147-65-UL.............. Materials for Aggregate and Soil-Aggregate
Subbase, Base and Surface Courses (R 2004)

M148-05-UL. ... ... .. .... Liquid Membrane-Forming Compounds for Curing
Concrete (ASTM C309)

M171-05-UL. ... ... ....... Sheet Materials for Curing Concrete (ASTM C171)

M182-05-UL.............. Burlap Cloth Made from Jute or Kenaf and Cotton
Mats

M213-01-UL. ... ... ...... Preformed Expansion Joint Fillers for Concrete
Paving and Structural Construction
(Non-extruding and Resilient Bituminous Type)
(ASTM D1751)

M233-86-UL.............. Boiled Linseed Oil Mixer for Treatment of
Portland Cement Concrete

TO99-09-UL. ... ... Moisture-Density Relations of Soils Using a 2.5

kg. (5.5 Ib) Rammer and a 305 mm (12 in.) Drop
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T180-09-UL. ... ooo... Moisture-Density Relations of Soils Using a
4.54 kg (10 Ib.) Rammer and a 457 mm (18 in.)
Drop
C. American Society for Testing and Materials (ASTM):
C94/C94M-09. . . . ... ... Ready-Mixed Concrete
C143/C143M-09. . ... ... ... Slump of Hydraulic Cement Concrete
PART 2 - PRODUCTS
2.1 GENERAL

A. Concrete shall be Type C, air-entrained as specified in Section 03 30
00, CAST-IN-PLACE CONCRETE, with the following exceptions:

TYPE MAXIMUM SLUMP*

Curb & Gutter 75 mm (37)

Pedestrian Pavement 75 mm (37)

Vehicular Pavement 50 mm (2”) (Machine Finished)
100 mm (4”) (Hand Finished)

Equipment Pad 75 to 100 mm (3”7 to 47)

* For concrete to be vibrated: Slump as determined by ASTM C143.

Tolerances as established by ASTM C94.

2. 2 REI NFORCEMENT

A. The type, amount, and locations of steel reinforcement shall be as
shown on the drawings and in the specifications.

B. Dowels shall be plain steel bars conforming to AASHTO M31. Tie bars
shall be deformed steel bars conforming to AASHTO M31.

2.3 FORMS

A. Use metal or wood forms that are straight and suitable in
cross-section, depth, and strength to resist springing during
depositing and consolidating the concrete, for the work involved.

B. Do not use forms if they vary from a straight line more than 3 mm (1/8
inch) in any 3000 mm (ten foot) long section, in either a horizontal or
vertical direction.

C. Wood forms should be at least 50 mm (2 inches) thick (nominal). Wood
forms shall also be free from warp, twist, loose knots, splits, or
other defects. Use approved flexible or curved forms for forming radii.

2.4 CONCRETE CURI NG MATERI ALS

A. Concrete curing materials shall conform to one of the following:
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Burlap conforming to AASHTO M182 having a weight of 233 grams (seven
ounces) or more per square meter (yard) when dry.

Impervious Sheeting conforming to AASHTO M171.

Liquid Membrane Curing Compound conforming to AASHTO M148 (ASTM
C309), Type 1 and shall be free of paraffin or petroleum.

2.5 EXPANSI ON JO NT FI LLERS

A. Material shall conform to AASHTO M213.
PART 3 -
3.1 SUBGRADE PENETRATI ON

EXECUTI ON

A. Prepare, construct, and finish the subgrade as specified in Section 31
20 00, EARTH MOVING.
B. Maintain the subgrade in a smooth, compacted condition, in conformance

with the required section and established grade until the succeeding

operation has been accomplished.
3.2 SETTI NG FORMS
A. Base Support:

1.

2.

Compact the base material under the forms true to grade so that,
when set, they will be uniformly supported for their entire length
at the grade as shown.

Correct imperfections or variations in the base material grade by
cutting or filling and compacting.

Form Setting:

1.

5.

Set forms sufficiently in advance of the placing of the concrete to
permit the performance and approval of all operations required with
and adjacent to the form lines.

Set forms to true line and grade and use stakes, clamps, spreaders,
and braces to hold them rigidly in place so that the forms and
joints are free from play or movement in any direction.

Forms shall conform to line and grade with an allowable tolerance of
3 mm (1/8 inch) when checked with a straightedge and shall not
deviate from true line by more than 6 mm (1/4 inch) at any point.
Do not remove forms until removal will not result in damaged
concrete or at such time to facilitate finishing.

Clean and oil forms each time they are used.

The Contractor’s Registered Professional Land Surveyor, specified in
Section 00 72 00, GENERAL CONDITIONS, shall establish and control the
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alignment and the grade elevations of the forms or concrete slipforming

machine operations.

1. Make necessary corrections to forms immediately before placing
concrete.

2. When any form has been disturbed or any subgrade or subbase has
become unstable, reset and recheck the form before placing concrete.

3.3 EQUI PMENT

A.

B.

The Project Engineer shall approve equipment and tools necessary for
handling materials and performing all parts of the work prior to
commencement of work.

Maintain equipment and tools in satisfactory working condition at all
times.

3.4 PLACI NG REI NFORCEMENT

A

Reinforcement shall be free from dirt, oil, rust, scale or other
substances that prevent the bonding of the concrete to the
reinforcement.

Before the concrete is placed, the Project Engineer shall approve the
reinforcement, which shall be accurately and securely fastened in place
with suitable supports and ties. The type, amount, and position of the
reinforcement shall be as shown.

3.5 PLACI NG CONCRETE - GENERAL

A.
B.

Obtain approval of the Project Engineer before placing concrete.

Remove debris and other foreign material from between the forms before
placing concrete. Obtain approval of the Project Engineer before
placing concrete.

Before the concrete is placed, uniformly moisten the subgrade, base, or
subbase appropriately, avoiding puddles of water.

Convey concrete from mixer to final place of deposit by a method which
will prevent segregation or loss of ingredients. Deposit concrete so
that it requires as little handling as possible.

While being placed, spade or vibrate and compact the concrete with
suitable tools to prevent the formation of voids or honeycomb pockets.
Vibrate concrete well against forms and along joints. Over-vibration or
manipulation causing segregation will not be permitted. Place concrete
continuously between joints without bulkheads.

Install a construction joint whenever the placing of concrete is
suspended for more than 30 minutes and at the end of each day"s work.
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Workmen or construction equipment coated with foreign material shall
not be permitted to walk or operate in the concrete during placement

and finishing operations.

3.6 PLACI NG CONCRETE FOR CURB AND GUTTER, PEDESTRI AN PAVEMENT, AND EQUI PMENT
PADS

A

B.

E.
F.

Place concrete in the forms in one layer of such thickness that, when
compacted and finished, it will conform to the cross section as shown.
Deposit concrete as near to joints as possible without disturbing them
but do not dump onto a joint assembly.

After the concrete has been placed in the forms, use a strike-off
guided by the side forms to bring the surface to the proper section to
be compacted.

Consolidate the concrete thoroughly by tamping and spading, or with
approved mechanical finishing equipment.

Finish the surface to grade with a wood or metal float.

All Concrete pads and pavements shall be constructed with sufficient
slope to drain properly.

3.7 PLACI NG CONCRETE FOR VEHI CULAR PAVEMENT

Deposit concrete into the forms as close as possible to its final
position.

Place concrete rapidly and continuously between construction joints.
Strike off concrete and thoroughly consolidate by a finishing machine,
vibrating screed, or by hand-finishing.

Finish the surface to the elevation and crown as shown.

Deposit concrete as near the joints as possible without disturbing them
but do not dump onto a joint assembly. Do not place adjacent lanes
without approval by the Project Engineer.

3.8 CONCRETE FI NI SHI NG - GENERAL

A

The sequence of operations, unless otherwise indicated, shall be as

follows:

1. Consolidating, floating, straight-edging, troweling, texturing, and
edging of joints.

2. Maintain finishing equipment and tools in a clean and approved
condition.

3.9 CONCRETE FI NI SHI NG CURB AND GUTTER

A

Round the edges of the gutter and top of the curb with an edging tool
to a radius of 6mm (1/4 inch) or as otherwise detailed.
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B. Float the surfaces and finish with a smooth wood or metal float until
true to grade and section and uniform in textures.

C. Finish the surfaces, while still wet, with a bristle type brush with
longitudinal strokes.

D. Immediately after removing the front curb form, rub the face of the
curb with a wood or concrete rubbing block and water until blemishes,
form marks, and tool marks have been removed. Brush the surface, while
still wet, in the same manner as the gutter and curb top.

E. Except at grade changes or curves, finished surfaces shall not vary
more than 3 mm (1/8 inch) for gutter and 6 mm (1/4 inch) for top and
face of curb, when tested with a 3000 mm (10 foot) straightedge.

F. Remove and reconstruct irregularities exceeding the above for the full
length between regularly scheduled joints.

G. Correct any depressions which will not drain.

H. Visible surfaces and edges of finished curb, gutter, and combination
curb and gutter shall be free of blemishes, form marks, and tool marks,
and shall be uniform in color, shape, and appearance.

3. 10 CONCRETE FI NI SHI NG PEDESTRI AN PAVEMENT

A. Walks, Grade Slabs, Wheelchair Curb Ramps
1. Finish the surfaces to grade and cross section with a metal float,

trowled smooth and finished with a broom moistened with clear water.

2. Brooming shall be transverse to the line of traffic.

3. Finish all slab edges, including those at formed joints, carefully
with an edger having a radius as shown on the Drawings.

4. Unless otherwise indicated, edge the transverse joints before
brooming. The brooming shall eliminate the flat surface left by the
surface face of the edger. Execute the brooming so that the
corrugation, thus produced, will be uniform in appearance and not
more than 2 mm (1/16 inch) in depth.

5. The completed surface shall be uniform in color and free of surface
blemishes, form marks, and tool marks. The finished surface of the
pavement shall not vary more than 5 mm (3716 inch) when tested with
a 3000 mm (10 foot) straightedge.

6. The thickness of the pavement shall not vary more than 6 mm (1/4
inch).

7. Remove and reconstruct irregularities exceeding the above for the
full length between regularly scheduled joints.
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Steps: The method of finishing the steps and the sidewalls is similar

to above except as herein noted.

1. Remove the riser forms one at a time, starting with the top riser.

2. After removing the riser form, rub the face of the riser with a wood
or concrete rubbing block and water until blemishes, form marks, and
tool marks have been removed. Use an outside edger to round the
corner of the tread; use an inside edger to finish the corner at the
bottom of the riser.

3. Give the risers and sidewall a final brush Ffinish. The treads shall
have a final finish with a stiff brush to provide a non-slip
surface.

4. The texture of the completed steps shall present a neat and uniform
appearance and shall not deviate from a straightedge test more than
5 mm (3716 inch).

3. 11 CONCRETE FI NI SHI NG FOR VEHI CULAR PAVEMENT

A

B.

E.

Accomplish longitudinal floating with a longitudinal float not less
than 3000 mm (10 feet) long and 150 mm (6 inches) wide, properly
stiffened to prevent flexing and warping. Operate the float from foot
bridges in a sawing motion parallel to the direction in which the
pavement is being laid from one side of the pavement to the other, and
advancing not more than half the length of the float.

After the longitudinal floating is completed, but while the concrete is
still plastic, eliminate minor irregularities in the pavement surfaces
by means of metal floats, 1500 mm (5 feet) in length, and
straightedges, 3000 mm (10 feet) in length. Make the Ffinal finish with
the straightedges, which shall be used to float the entire pavement
surface.

Test the surface for trueness with a 3000 mm (10 foot) straightedge
held iIn successive positions parallel and at right angles to the
direction in which the pavement is being laid and the entire area
covered as necessary to detect variations. Advance the straightedge
along the pavement in successive stages of not more than one half the
length of the straightedge. Correct all irregularities and refinish the
surface.

The finished surface of the pavement shall not vary more than 6 mm (1/4
inch) in both longitudinal and transverse directions when tested with a
3000 mm (10 foot) straightedge.

The thickness of the pavement shall not vary more than 6 mm (1/4 inch).

32 05 23 - 8



F.

G.

04-10

When most of the water glaze or sheen has disappeared and before the
concrete becomes nonplastic, give the surface of the pavement a broomed
finish with an approved fiber broom not less than 450 mm (18 inches)
wide. Pull the broom gently over the surface of the pavement from edge
to edge. Brooming shall be transverse to the line of traffic and so
executed that the corrugations thus produced will be uniform in
character and width, and not more than 3 mm (1/8 inch) in depth.
Carefully finish the edge of the pavement along forms and at the joints
with an edging tool. The brooming shall eliminate the flat surface left
by the surface face of the edger.

The Finish surfaces of new and existing abutting pavements shall
coincide at their juncture.

3. 12 CONCRETE FI NI SHI NG EQUI PMENT PADS

A

D.

After the surface has been struck off and screeded to the proper
elevation, give it a smooth dense float finish, free from depressions
or irregularities.

Carefully finish all slab edges with an edger having a radius as shown
in the Drawings.

After removing the forms, rub the faces of the pad with a wood or
concrete rubbing block and water until blemishes, form marks, and tool
marks have been removed. The finish surface of the pad shall not vary
more than 3 mm (1/8 inch) when tested with a 3000 mm (10 foot)
straightedge.

Correct irregularities exceeding the above.

3.13 JO NTS - GENERAL

A.

B.

Place joints, where shown, conforming to the details as shown, and
perpendicular to the finished grade of the concrete surface.
Joints shall be straight and continuous from edge to edge of the
pavement.

3. 14 CONTRACTI ON JO NTS

A

Cut joints to depth as shown with a grooving tool or jointer of a
radius as shown or by sawing with a blade producing the required width
and depth.

Construct joints in curbs and gutters by inserting 3 mm (1/8 inch)
steel plates conforming to the cross sections of the curb and gutter.
Plates shall remain in place until concrete has set sufficiently to
hold its shape and shall then be removed.
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D. Finish edges of all joints with an edging tool having the radius as
shown.

E. Score pedestrian pavement with a standard grooving tool or jointer.

3. 15 EXPANSI ON JO NTS

A. Use a preformed expansion joint filler material of the thickness as
shown to form expansion joints.

B. Material shall extend the full depth of concrete, cut and shaped to the
cross section as shown, except that top edges of joint filler shall be
below the finished concrete surface where shown to allow for sealing.

C. Anchor with approved devices to prevent displacing during placing and
finishing operations.

D. Round the edges of joints with an edging tool.

E. Form expansion joints as follows:

1. Without dowels, about structures and features that project through,
into, or against any site work concrete construction.
2. Using joint filler of the type, thickness, and width as shown.
3. Installed in such a manner as to form a complete, uniform separation
between the structure and the site work concrete item.
3. 16 CONSTRUCTI ON JO NTS

A. Locate longitudinal and transverse construction joints between slabs of
vehicular pavement as shown.

B. Place transverse construction joints of the type shown, where indicated
and whenever the placing of concrete is suspended for more than 30
minutes.

C. Use a butt-type joint with dowels In curb and gutter if the joint
occurs at the location of a planned joint.

D. Use keyed joints with tiebars if the joint occurs in the middle third
of the normal curb and gutter joint interval.

3.17 FORM REMOVAL

A. Forms shall remain in place at least 12 hours after the concrete has
been placed. Remove forms without injuring the concrete.

B. Do not use bars or heavy tools against the concrete in removing the
forms. Promptly repair any concrete found defective after form removal.

3.18 CURI NG OF CONCRETE

A. Cure concrete by one of the following methods appropriate to the
weather conditions and local construction practices, against loss of
moisture, and rapid temperature changes for at least seven days from
the beginning of the curing operation. Protect unhardened concrete from
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rain and flowing water. All equipment needed for adequate curing and

protection of the concrete shall be on hand and ready to install before

actual concrete placement begins. Provide protection as necessary to
prevent cracking of the pavement due to temperature changes during the
curing period. If any selected method of curing does not afford the
proper curing and protection against concrete cracking, remove and
replace the damaged pavement and employ another method of curing as
directed by the Project Engineer.

B. Burlap Mat: Provide a minimum of two layers kept saturated with water
for the curing period. Mats shall overlap each other at least 150 mm (6
inches).

C. Impervious Sheeting: Use waterproof paper, polyethylene-coated burlap,
or polyethylene sheeting. Polyethylene shall be at lease 0.1 mm (4
mils) in thickness. Wet the entire exposed concrete surface with a fine
spray of water and then cover with the sheeting material. Sheets shall
overlap each other at least 300 mm (12 inches). Securely anchor
sheeting.

D. Liquid Membrane Curing:

1. Apply pigmented membrane-forming curing compound in two coats at
right angles to each other at a rate of 5 /L (200 square feet per
gallon) for both coats.

2. Do not allow the concrete to dry before the application of the
membrane.

3. Cure joints designated to be sealed by inserting moistened paper or
fiber rope or covering with waterproof paper prior to application of
the curing compound, in a manner to prevent the curing compound
entering the joint.

4. Immediately re-spray any area covered with curing compound and
damaged during the curing period.

3.19 CLEANI NG

A. After completion of the curing period:

1. Remove the curing material (other than liquid membrane).

2. Sweep the concrete clean.

3. After removal of all foreign matter from the joints, seal joints as
herein specified.

4_ Clean the entire concrete of all debris and construction equipment
as soon as curing and sealing of joints has been completed.
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3.20 PROTECTI ON
The contractor shall protect the concrete against all damage prior to
final acceptance by the Government. Remove concrete containing
excessive cracking, fractures, spalling, or other defects and
reconstruct the entire section between regularly scheduled joints, when
directed by the Project Engineer, and at no additional cost to the
Government. Exclude traffic from vehicular pavement until the concrete
is at least seven days old, or for a longer period of time if so
directed by the Project Engineer.

3.21 FINAL CLEAN- UP
Remove all debris, rubbish and excess material from the Station.

---END- - -
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SECTI ON 32 12 16
ASPHALT PAVI NG ( DEDUCT ALTERNATE)
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This work shall cover the composition, mixing, construction upon the
prepared subgrade, and the protection of hot asphalt concrete pavement.
The hot asphalt concrete pavement shall consist of an aggregate or
asphalt base course and asphalt surface course constructed in
conformity with the lines, grades, thickness, and cross sections as
shown. Each course shall be constructed to the depth, section, or
elevation required by the drawings and shall be rolled, finished, and
approved before the placement of the next course.
1. 2 RELATED WORK
A. Laboratory and field testing requirements: Section 01 45 29, TESTING
LABORATORY SERVICES.
B. Subgrade Preparation: Paragraph 3.3 and Section 31 20 00, EARTH MOVING.
C. Pavement Markings: Section 32 17 23, PAVEMENT MARKINGS.
1.3 I NSPECTI ON OF PLANT AND EQUI PMVENT
A. The Project Engineer shall have access at all times to all parts of the
material producing plants for checking the mixing operations and
materials and the adequacy of the equipment in use.
1.4 ALI GNVENT AND GRADE CONTROL
A. The Contractor’s Registered Professional Land Surveyor shall establish
and control the pavement (aggregate or asphalt base course and asphalt
surface course) alignments, grades, elevations, and cross sections as
shown on the Drawings.
1.5 SUBM TTALS
A. In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND
SAMPLES, furnish the following:
B. Data and Test Reports:

1. Aggregate Base Course: Sources, gradation, liquid limit, plasticity
index, percentage of wear, and other tests required by State Highway
Department.

2. Asphalt Base/Surface Course: Aggregate source, gradation, soundness
loss, percentage of wear, and other tests required by State Highway
Department.

3. Job-mix formula.
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Certifications:

1. Asphalt prime and tack coat material certificate of conformance to
State Highway Department requirements.

2. Asphalt cement certificate of conformance to State Highway
Department requirements.

3. Job-mix certification - Submit plant mix certification that mix
equals or exceeds the State Highway Specification.

One copy of State Highway Department Specifications.

Provide MSDS (Material Safety Data Sheets) for all chemicals used on

ground.

PART 2 - PRODUCTS
2.1 GENERAL

A

Aggregate base Asphaltic base and asphalt concrete materials shall
conform to the requirements of the following and other appropriate
sections of the latest version of the State Highway Material
Specifications, including amendments, addenda and errata. Where the
term "Engineer"™ or "Commission" is referenced in the State Highway
Specifications, it shall mean the VA Project Engineer or VA Contracting
Officer.

2.2 AGGREGATES

A

Provide aggregates consisting of crushed stone, gravel, sand, or other
sound, durable mineral materials processed and blended, and naturally
combined.

Subbase aggregate (where required) maximum size: 38mm(1-1/2"").

Base aggregate maximum size:

1. Base course over 152mm(6'") thick: 38mm(1-1/2"");

2. Other base courses: 19mm(3/4™).

Asphaltic base course:

1. Maximum particle size not to exceed 25.4mm(1).

2. Where conflicts arise between this specification and the
requirements in the latest version of the State Highway
Specifications, the State Specifications shall control.

Aggregates for asphaltic concrete paving: Provide a mixture of sand,

mineral aggregate, and liquid asphalt mixed in such proportions that

the percentage by weight will be within:
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Sieve Sizes Percentage Passing
19mm(374™) 100
9.5mm(3/8") 67 to 85
6.4mm(1/4") 50 to 65
2.4mm(No. 8 mesh) 37 to 50
600um(No. 30 mesh) 15 to 25
75um(No. 200 mesh) 3 to 8

plus 50/60 penetration liquid asphalt at 5 percent to 6-1/2 percent of
the combined dry aggregates.
2.3 ASPHALTS
A. Comply with provisions of Asphalt Institute Specification SS2:

1. Asphalt cement: Penetration grade 50/60

2. Prime coat: Cut-back type, grade MC-250

3. Tack coat: Uniformly emulsified, grade SS-1H
2.4 SEALER

A. Provide a sealer consisting of suitable fibrated chemical type asphalt
base binders and fillers having a container consistency suitable for
troweling after thorough stirring, and containing no clay or other
deleterious substance.

B. Where conflicts arise between this specification and the requirements
in the latest version of the State Highway Specifications, the State
Specifications shall control.

PART 3 - EXECUTI ON
3.1 GENERAL

A. The Asphalt Concrete Paving equipment, weather limitations, job-mix
formula, mixing, construction methods, compaction, finishing,
tolerance, and protection shall conform to the requirements of the
appropriate sections of the State Highway Specifications for the type
of material specified.

3.2 M XI NG ASPHALTI C CONCRETE MATERI ALS
A. Provide hot plant-mixed asphaltic concrete paving materials.
1. Temperature leaving the plant: 143 degrees C(290 degrees F) minimum,
160 degrees C(320 degrees F) maximum.
2. Temperature at time of placing: 138 degrees C(280 degrees F)
minimum.
3. 3 SUBGRADE

A. Shape to line and grade and compact with self-propelled rollers.
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All depressions that develop under rolling shall be filled with
acceptable material and the area re-rolled.

Soft areas shall be removed and filled with acceptable materials and
the area re-rolled.

Should the subgrade become rutted or displaced prior to the placing of
the subbase, it shall be reworked to bring to line and grade.
Proof-roll the subgrade with maximum 45 tonne (50 ton) gross weight
dump truck as directed by VA Project Engineer or VA Contracting
Officer. |If pumping, pushing, or other movement is observed, rework
the area to provide a stable and compacted subgrade.

3.4 BASE COURSES

A

E.

Subbase (when required)

1. Spread and compact to the thickness shown on the drawings.

2. Rolling shall begin at the sides and continue toward the center and
shall continue until there is no movement ahead of the roller.

3. After completion of the subbase rolling there shall be no hauling
over the subbase other than the delivery of material for the top
course.

Base

1. Spread and compact to the thickness shown on the drawings.

2. Rolling shall begin at the sides and continue toward the center and
shall continue until there is no movement ahead of the roller.

3. After completion of the base rolling there shall be no hauling over
the base other than the delivery of material for the top course.

Thickness tolerance: Provide the compacted thicknesses shown on the

Drawings within a tolerance of minus 0.0mm (0.0") to plus 12_.7mm

(0.5").

Smoothness tolerance: Provide the lines and grades shown on the

Drawings within a tolerance of 5mm in 3m (3/16 inch in ten feet).

Moisture content: Use only the amount of moisture needed to achieve the

specified compaction.

3.5 PLACEMENT OF ASPHALTI C CONCRETE PAVI NG

A
B.

Remove all loose materials from the compacted base.

Apply the specified prime coat, and tack coat where required, and allow
to dry in accordance with the manufacturer’s recommendations as
approved by the Architect or Engineer.

Receipt of asphaltic concrete materials:
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1. Do not accept material unless it is covered with a tarpaulin until
unloaded, and unless the material has a temperature of not less than
130 degrees C(280 degrees F).

2. Do not commence placement of asphaltic concrete materials when the
atmospheric temperature is below 10 degrees C (50 degrees F), not
during fog, rain, or other unsuitable conditions.

D. Spreading:

1. Spread material in a manner that requires the least handling.

2. Where thickness of finished paving will be 76mm (3'") or less, spread
in one layer.

E. Rolling:

1. After the material has been spread to the proper depth, roll until
the surface is hard, smooth, unyielding, and true to the thickness
and elevations shown own the drawings.

2. Roll in at least two directions until no roller marks are visible.

3. Finished paving smoothness tolerance:

a. No depressions which will retain standing water.
b. No deviation greater than 3mm in 1.8m (1/8" in six feet).
3.6 PROTECTI ON
A. Protect the asphaltic concrete paved areas from traffic until the
sealer is set and cured and does not pick up under foot or wheeled
traffic.
3.7 FINAL CLEAN- UP
A. Remove all debris, rubbish, and excess material from the work area.
---END- - -
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SECTION 32 17 23
PAVEMENT MARKI NGS ( DEDUCT ALTERNATE)

PART 1 - GENERAL
1.1 DESCRI PTI ON

A.

This work shall consist of furnishing and applying paint and reflective
glass beads on pavement surfaces, in the form of traffic lanes, parking
bays, areas restricted to handicapped persons, crosswalks, and other
detail pavement markings, in accordance with the details as shown or as
prescribed by the Project Engineer. Conform to the Manual on Uniform
Traffic Control Devices for Streets and Highways, published by the U.S.
Department of Transportation, Federal Highway Administration, for

details not shown.

1.2 SUBM TTALS

A

B.
C.

In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND
SAMPLES, furnish Manufacturer®s Certificates and Data certifying that
the following materials conform to the requirements specified.

Paint.

Reflective Glass Beads.

1. 3 APPLI CABLE PUBLI CATI ONS

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. Federal Specifications (Fed. Spec.):

TT-B-1325C. .. oo e e Beads (Glass Spheres); Retro-Reflective
TT-P-1952D. . ... ... ...... Paint, Traffic Black, and Airfield Marking,
Waterborne
C. Master Painters Institute (MPI.
PART 2 - PRODUCTS
2.1 PAINT
A. Paint for marking pavement (parking lot and zone marking) shall conform

to MPI No. 97, color as shown. Paint for obliterating existing markings
shall conform to Fed. Spec. TT-P-1952D. Paint shall be in containers of
at least 18 L (5 gallons). A certificate shall accompany each batch of

paint stating compliance with the applicable publication.
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2.2 REFLECTI VE GLASS BEADS

A

Beads shall conform to Fed. Spec. TT-B-1325C, Type I, Gradation A. When
used in regions of high humidity, coat beads with silicone or other
suitable waterproofing material to assure free flow. Furnish the glass
beads in containers suitable for handling and strong enough to prevent
loss during shipment. A certificate shall accompany each batch of beads
stating compliance with this section.

2.3 PAINT APPLI CATOR

A

Apply all marking by approved mechanical equipment. The equipment shall
provide constant agitation of paint and travel at controlled speeds.
Synchronize one or more paint "'guns'™ to automatically begin and cut off
paint flow in the case of skip lines. The equipment shall have manual
control to apply continuous lines of varying length and marking widths
as shown. Provide pneumatic spray guns for hand application of paint in
areas where a mobile paint applicator cannot be used. IFf the equipment
does not have a glass bead dispenser, use a separate piece of
equipment. Adjust and synchronize the equipment with the paint
applicator so that the reflective beads are distributed uniformly on
the paint lines within ten seconds without any waste. An experienced
technician that is thoroughly familiar with equipment, materials, and
marking layouts shall control all painting equipment and operations.

PART 3 - EXECUTI ON
3.1 SURFACE PREPARATI ON

A.

B.

Allow new pavement surfaces to cure for a period of not less than 14
days before application of marking materials.

Thoroughly clean all surfaces to be marked before application of paint.
Remove dust, dirt, and other granular surface deposits by sweeping,
blowing with compressed air, rinsing with water, or a combination of
these methods. Completely remove rubber deposits, existing paint
markings, and other coatings adhering to the pavement with scrapers,
wire brushings, sandblasting, mechanical abrasion, or approved
chemicals as directed by the Project Engineer. The application of paint
conforming to Fed. Spec. TT-P-1952D is an option to removal of existing
paint markings on asphalt pavement. Apply the black paint in as many
coats as necessary to completely obliterate the existing markings.
Where oil or grease are present on old pavements to be marked, scrub
affected areas with several applications of trisodium phosphate
solution or other approved detergent or degreaser, and rinse thoroughly
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after each application. After cleaning, seal oil-soaked areas with cut
shellac to prevent bleeding through the new paint. Pavement marking
shall follow as closely as practicable after the surface has been
cleaned and dried, but do not begin any marking until the Project
Engineer has inspected the surface and gives permission to proceed. The
Contractor shall establish control points for marking and provide
templates to control paint application by type and color at necessary
intervals. The Contractor is responsible to preserve and apply marking
in conformance with the established control points.
3.2 APPLI CATI ON

A. Apply uniformly painted and reflective pavement marking of required
color(s), length, and width with true, sharp edges and ends on properly
cured, prepared, and dried surfaces in conformance with the details as
shown and established control points. The length and width of lines
shall conform within a tolerance of plus or minus 75 mm (3 inches) and
plus or minus 3 mm (1/8 inch), respectively, in the case of skip
markings. The length of intervals shall not exceed the line length
tolerance. Temperature of the surface to be painted and the atmosphere
shall be above 10°C (50°F) and less than 35°C (95°F). Apply the paint at
a wet Film thickness of 0.4 mm (0.015 inch). Disperse reflective glass
beads evenly on the wet paint at a rate of 720 g/L (6 pounds per
gallon) of paint. Apply paint in one coat. At the direction of the
Project Engineer, markings showing light spots may receive additional
coats. The maximum drying time requirements of the paint specifications
will be strictly enforced, to prevent undue softening of asphalt, and
pick-up, displacement, or discoloration by tires of traffic. If there
is a deficiency in drying of the marking, discontinue paint operations
until cause of the slow drying is determined and corrected. Remove and
replace marking that is applied at less than minimum material rates;
deviates from true alignment; exceeds stipulated length and width
tolerances; or shows light spots, faulty distribution of beads, smears,
or other deficiencies or irregularities. Use carefully controlled sand
blasting, approved grinding equipment, or other approved method to
remove marking so that the surface to which the marking was applied
will not be damaged.

3. 3 PROTECTI ON

A. Conduct operations in such a manner that necessary traffic can move

without hindrance. Protect the newly painted markings so that, insofar
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as possible, the tires of passing vehicles will not pick up paint.
Place warning signs at the beginning of the wet line, and at points
well in advance of the marking equipment for alerting approaching
traffic from both directions. Place small flags or other similarly
effective small objects near freshly applied markings at frequent
intervals to reduce crossing by traffic. Efface and replace damaged
portions of markings at no additional cost to the Government.
3.4 DETAI L PAVEMENT MARKI NG
A. Use Detail Pavement Markings, exclusive of actual traffic lane marking,
at exit and entrance islands and turnouts, on curbs, at crosswalks, at
parking bays, and at such other locations as shown. Show the
International Handicapped Symbol at indicated parking spaces. Color
shall be as shown. Apply paint for the symbol using a suitable template
that will provide a pavement marking with true, sharp edges and ends.
Place detail pavement markings of the color(s), width(s) and length(s),
and design pattern at the locations shown.
3.5 FI NAL CLEAN- UP
A. Remove all debris, rubbish and excess material from the Station.
---END- - -
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SECTION 32 31 13
CHAI'N LI NK FENCES AND GATES ( DEDUCT ALTERNATE)

PART 1 — GENERAL
1.1 DESCRI PTI ON
A. This work consists of all labor, materials, and equipment necessary for
furnishing and installing chain link fence, gates and accessories in
conformance with the lines, grades, and details as shown.
1. 2 RELATED WORK
A. Temporary Construction Fence: Section 01 00 00, GENERAL REQUIREMENTS.
B. Finish Grading: Section 31 20 00, EARTH MOVING.
1. 3 MANUFACTURER S QUALI FI CATI ONS
A. Fence, gates, and accessories shall be products of manufacturers®
regularly engaged in manufacturing items of type specified.
1.4 SUBM TTALS
A. In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND
SAMPLES, furnish the following:
1. Manufacturer®s Literature and Data: Chain link fencing, gates and
all accessories.
2. Manufacturer®s Certificates: Zinc-coating complies with complies
with specifications.
B. Shop Drawings for fencing.
C. Certification that fence alignment meets requirements of contract
documents.
1.5 APPLI CABLE PUBLI CATI ONS
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):

Al21-07. oo Metallic Coated Carbon Steel Barbed Wire

A392-07. oo Zinc-Coated Steel Chain-Link Fence Fabric

ABl7-07 . o i Metal-Coated Steel Wire for Chain-Link Fence
Fabric and Marcelled Tension Wire

C94/C94M-07 . . . oo oo i Ready-Mixed Concrete

F567-07. .. oo ... Installation of Chain-Link Fence

F626-(R2003) . ... .. ... ... Fence Fittings

FO00-05. .. ... .. Industrial and Commercial Swing Gates
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F1043-06. ... ccccccmaoa.. Strength and Protective Coatings on Metal
Industrial Chain-Link Fence Framework
F1083-08. ... .. .- ... _..... Pipe, Steel, Hot-Dipped Zinc-Coated
(Galvanized) Welded, for Fence Structures.
C. Federal Specifications (Fed. Spec.):

FF-P-110J. ... ... Padlock, Changeable Combination
PART 2 - PRODUCTS
2.1 CENERAL

A. Materials shall conform to ASTM F1083 and ASTM A392 ferrous metals,
zinc-coated; and detailed specifications forming the various parts
thereto; and other requirements specified herein. Zinc-coat metal
members (including fabric, gates, posts, rails, hardware and other
ferrous metal items) after fabrication shall be reasonably free of
excessive roughness, blisters and sal-ammoniac spots.

2.2 CHAIN-LINK FABRI C

A. ASTM A392 9 gauge wire woven in a 50 mm (2 inch) mesh. Top and bottom
selvage shall have twisted and barbed finish. Zinc-coating weight shall
be 340 570 grams/ 2.0 ounces per square foot).

2.3 POST, FOR GATES AND FENCI NG

A. ASTM F1083, Grade SK-40A, round, zinc-coated steel. Dimensions and
weights of posts shall conform to the tables in the ASTM Specification.
Provide post braces and truss rods for each gate, corner, pull or end
post. Provide truss rods with turnbuckles or other equivalent
provisions for adjustment.

2.4 TOP RAIL AND BOTTOM RAI L

A. ASTM F1083, Grade SK-40A, round, zinc-coated steel. Dimensions and
weights of posts shall conform to the tables in the ASTM Specification;
fitted with suitable expansion sleeves and means for securing rail to
each gate, corner, and end posts.

2.5 ACCESSORI ES

A. Accessories as necessary caps, rail and brace ends, wire ties or clips,
braces and tension bands, tension bars, truss rods, and miscellaneous
accessories conforming to ASTM F626.

2.6 GATES

A. ASTM F900, type as shown. Gate framing, bracing, latches, and other
hardware zinc-coating weight shall be the same as the FABRIC. Gate
leaves more than 2400 mm (8 feet) wide shall have either intermediate

members and diagonal truss rods, or shall have tubular members as
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necessary to provide rigid construction, free from sag or twist. Gates
less than 2400 mm (8 feet) wide shall have truss rods or intermediate
braces. Attach gate fabric to the gate frame by method standard with
the manufacturer, except that welding will not be permitted. Arrange
latches for padlocking so that padlock will be accessible from both
sides of the gate regardless of the latching arrangement

2.7 GATE HARDWARE

A.

Manufacturer®s standard products, installed complete. The type of
hinges shall allow gates to swing through 180 degrees, from closed to
open position. Hang and secure gates in such a manner that, when
locked, they cannot be lifted off hinges.

Provide stops and keepers for all double gates. Latches shall have a
plunger-bar arranged to engage the center stop. Arrange latches for
locking. Center stops shall consist of a device arranged to be set in
concrete and to engage a plunger bar. Keepers shall consist of a
mechanical device for securing the free end of the gate when in full
open position.

Padlocks for gates are specified under Section 08 71 00, DOOR HARDWARE.
Padlocks shall have chains that are securely attached to the gate or
gate post.

- Equip gate openings with padlock conforming to Fed Spec FF-P-110H, Type

EPC, size 50 mm (2 inch). Padlocks shall have chains that are securely
attached to the gate or gate post. Before padlocks are delivered to
project, submit sample to Project Engineer for approval. Approved
sample may be incorporated in work. Key padlock as directed by the
Project Engineer.

2.8 CONCRETE

A.

ASTM C94/C94M, using 19 mm (3/4 inch) maximum-size aggregate, and
having minimum compressive strength of 25 mPa (3000 psig) at 28 days.
Non-shrinking grout shall consist of one part Portland cement to three
parts clean, well-graded sand, non-shrinking grout additive and the

minimum amount of water to produce a workable mix.

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON

A

Install fence by properly trained crew, on previously prepared
surfaces, to line and grade as shown. Install fence in accordance with
ASTM F567 and with the manufacturer®s printed installation
instructions, except as modified herein or as shown. Maintain all
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equipment, tools, and machinery while on the project in sufficient
quantities and capacities for proper installation of posts, chain links
and accessories.

B. A Registered Professional Land Surveyor or Registered Civil Engineer
specified in Section 01 00 00, GENERAL REQUIREMENTS, shall stake out
and certify the fence alignment to meet the requirements as shown.

3.2 POST CAPS

A. Fit all exposed ends of post with caps. Provide caps that fit snugly
and are weathertight. Where top rail is used, provide caps to
accommodate the top rail. Install post caps as recommended by the
manufacturer and as shown.

3.3 TOP RAILS AND BOTTOM RAI LS

A. Install rails before installing chain link fabric. Provide suitable
means for securing rail ends to terminal and intermediate post. Top
rails shall pass through intermediate post supporting arms or caps as
shown. The rails shall have expansion couplings (rail sleeves) spaced
as recommended by the manufacturer. Where fence is located on top of a
wall, install expansion couplings over expansion joints in wall.

3.4 ACCESSORI ES

A. Supply accessories (posts braces, tension bands, tension bars, truss
rods, and miscellaneous accessories), as required and recommended by
the manufacturer, to accommodate the installation of a complete fence,
with fabric that is taut and attached properly to posts, rails, and
tension wire.

3.5 FABRIC

A_. Pull fabric taut and secured with wire ties or clips to the top rail
bottom rail and tension wire close to both sides of each post and at
intervals of not more than 600 mm (24 inches) on centers. Secure
fabric to posts using stretcher bars and ties or clips.

3.6 GATES

A. Install gates plumb, level, and secure for full opening without
interference. Set keepers, stops and other accessories into concrete as
required by the manufacturer and as shown. Adjust hardware for smooth
operation and lubricate where necessary.

3.7 FINAL CLEAN- UP
A. Remove all debris, rubbish and excess material from the station.
---END- - -
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SECTI ON 33 10 00
WATER UTI LI TI ES

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. Underground water distribution system complete, ready for operation,
including all appurtenant structures, and connections to both new
building service lines and to existing water supply.

1.2 RELATED WORK

A. Maintenance of Existing Utilities: Section 01 00 00, GENERAL
REQUIREMENTS.

B. Excavation, trench widths, pipe bedding, backfill, shoring, sheeting,
bracing: Section 31 20 00, EARTH MOVING.

C. Concrete: Section 03 30 00, CAST-IN-PLACE CONCRETE.

1.3 DEFI NI TI ONS

A. Water Distribution: Pipelines and appurtenances which are part of the
distribution system. The distribution system comprises the network of
piping located throughout building areas and other areas of water use,
including hydrants, valves, and other appurtenances used to supply
water for domestic and fire-fighting/fire protection purposes.

B. Water Service Line: Pipe line connecting building piping to water
distribution lines.

1.4 QUALI TY ASSURANCE

A. Products Criteria:

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

2. Nameplate: Nameplate bearing manufacturer®s name or identifiable
trademark securely affixed in a conspicuous place on equipment or
name or trademark 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
jJurisdiction over the connection to Public Water lines and the
extension, and/or modifications to Public Utility systems.

C. Comply with all rules and regulations of Federal, State, and Local
Health Department Department of Environmental Quality having
jJurisdiction over the design, construction, and operation of potable
water systems.
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All material surfaces in contact with potable water shall comply with
NSF 61.

1.5 SUBM TTALS:

A

B.

Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, AND SAMPLES.

Manufacturers® Literature and Data (Submit all items as one package):
(Ductile Iron Pipe and Polyvinyl Chloride (PVC) shall be in accordance
with AWWA C600 and C605 respectively; and shall be provided to Project

Engineer for approval.)

1. Piping.
2. Gaskets.
3. Valves.

4. Fire hydrants.

5. Meter.

7. Valve boxes.

8. Joint restraint.

9. Disinfection products.

10. Link/sleeve seals.

Testing Certifications:

1. Certification of Backflow Devices.

2. Hydrostatic Testing.

3. Certification of Disinfection, including free chlorine residuals,

and bacteriological examinations.

1.6 APPLI CABLE PUBLI CATI ONS:

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.

American National Standards Institute (ANSI/ASME):

B16.1-98. ... ... ... ...... Cast lron Pipe Flanges and Flanged Fittings

B16.18. .. .. .. ... Cast Bronze Solder Joint Pressure Fittings

B40.100-98. .. ... ... ..... Pressure Gauges and Gauge Attachments

American Society for Testing and Materials (ASTM):

Al23-97. . .. Zinc (Hot-Dip Galvanized) Coatings on lron and
Steel Products

Al48M-03. ... oo Standard Specifications for Steel Castings

A242-00. . . oo oo Standard Specifications for High Strength Low

Alloy Structural Steel AASHTO No. M161
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A307-02. o Standard Specifications for Carbon Steel Bolts
and Studs, 60,000 psi Tensile Strength

AB36-04. . .. ... Standard Specifications for Ductile lron
Castings

B61-02. ... i Steam or Valve Bronze Castings

B62-02. ... i Composition Bronze or Ounce Metal Castings

D2464-99. . ... ... ....... Standard Specifications for Threaded PVC Pipe
Fittings, Schedule 80

D2467-02. . . o e i e Standard Specifications for Poly (Vinyl
Chloride) (PVC) Plastic Pipe Fittings, Schedule
80

D3139-98. . ... ... ... Joints for Plastic Pressure Pipes Using
Flexible Elastomeric Seals

FA77-02el..... .. ... ..... Elastomeric Seals (Gaskets) for Joining Plastic
Pipe

D. American Water Works Association (AWWA):

B300-04.. . ... ... ..., Hypochlorites

B301-04. ... ... ... .. _..... Liquid Chlorine

Cl05-99. .. ... Polyethylene Encasement for Gray and Ductile

C.1. Piping for Water and Other Liquids

Cl10-03. .. .o e e Ductile-Iron and Gray-lron Fittings, 80 mm (3
Inches) Through 1200 mm (48 Inches) for Water
and Other Liquids

Cl11-01. .. oo Rubber-Gasket Joints for Ductile-lIron and
Gray-lron Pressure Pipe and Fittings

Cl15-99. .. .. .. .. ..... Flanged Ductile-lron and Gray-Ilron Pipe with
Threaded Flanges

C150-02. .. . American National Standard for Thickness Design
of Ductile lron Pipe

Cl51-96. ... ... Ductile-Iron Pipe, Centrifugally Cast in Metal
Molds or Sand-Lined Molds, for Water or Other
Liquids

C153-00. ... e Ductile-1ron Compact Fittings, 80 mm (3 inches)
Through 300 mm (12 Inches) for Water and Other
Liquids

C500-02. ... iie e e Gate Valves for Water and Sewerage Systems

C502a-95. .. ... ... .. Dry-Barrel Fire Hydrants
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C503-97 . i e Wet-Barrel Fire Hydrants

C508-01...cccceiecaaaa.. Swing Check Valves for Waterworks Service, 2
Inches (60 mm) Through 24 Inches (600mm) NPS

C509-01. ... ... ..... Resilient Seated Gate Valve for Water and
Sewage System

C510-97 . @ o Double Check Valve Back-Flow Prevention
Assembly

C511-97 . o Reduced Pressure Principle Back-Flow Prevention
Assembly

C550-01...cccceieaaaaa. Protective Epoxy Interior Coatings for Valves

and Hydrants
C600-01. .. e ieiieeaa Installation for Ductile-lron Water Mains and
Their Appurtenances

C605-94._ ... ... ..... Underground Installation of Polyvinyl Chloride
(PVC) Pressure Pipe and Fittings for Water

C651-92. ... .. ... Disinfecting Water Mains

C800-01... .. ... Underground Service Line Valves and Fittings

C900-97 . o o Polyvinyl Chloride (PVC) Pressure Pipe, 4

Inches Thru 12 Inches, for Water
E. National Fire Protection Association (NFPA):
24-95_ o Installation of Private Fire Service Mains and
Their Appurtenances

291-01. . oo Fire Flow Testing and Marking of Hydrants
1141-98. . . ... Fire Protection in Planned Building Groups
F. NSF International:
14-03. . oo Plastics Piping Components and Related
Materials
61-02. .. . Drinking Water System Components-Health Effects

(Sections 1-9)
G. American Welding Society (AWS):
A5.8-04.. .. ... ..., Brazing Filler Metal
H. Foundation for Cross-Connection Control and Hydraulic Research-2005
1. Copper Development Association’s Copper Tube Handbook-2005
PART 2 - PRODUCTS
2.1 POLYVI NYL CHLORI DE PI PE AND FI TTI NGS
A. Class-Rated Polyvinyl Chloride (PVC) Pipe:
1. PVC pipe and accessories 100 mm to 356 mm (4 inches—14 inches) in
diameter, AWWA C900 “Polyvinyl Chloride (PVC) Pressure Pipe”, Class
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200, DR 14, cast iron outside diameters, unless otherwise shown or
specified.
B. Joints:

1. Pipe 75 mm (3 inches) and Greater in Diameter: Push-on type with
factory installed solid cross section elastomeric ring meeting the
requirements of ASTM F-477.

C. Fittings:

1. Class-Rated Pipe 75 mm (3 inches) in Diameter and Greater: Ductile

iron with mechanical joints conforming to the requirements of AWWA

C153.
2.2 VALVES:
A. Asbestos packing is not allowed.
B. Gate:

1. 75 mm (3 inches) and Larger: Resilient seated, ductile iron body,
bronze mounted, inclined seats, non-rising stem type turning
counter-clockwise to open, 1375 kPa (200 pound) WOG. AWWA C509. The
resilient seat shall be fastened to the gate with stainless steel
fasteners or vulcanizing methods. The interior and exterior shall be
coated with thermo-setting or fusion epoxy coating in accordance
with AWWA C550.

2. Operator:

a. Underground: Furnish valves with 50 mm (2 inch) nut for socket
wrench operation. Post indicator shall comply with the
requirements of NFPA 24 and shall be fully compatible with the
valve provided.

3. Joints: Ends of valves shall accommodate, or be adapted to, pipe
installed.

2.3 VALVE BOX:

A. Cast iron extension box with screw or slide-type adjustment and flared
base. Minimum thickness of metal shall be 5 mm (3/16 inch). Box shall
be adapted, without full extension, to depth of cover required over
pipe at valve location. Cast the word "WATER"™ in cover. Provide [ 1]
"T" handle socket wrenches of 16 mm (5/8 inch) round stock long enough
to extend 600 mm (2 feet) above top of deepest valve box.

2.4 FI RE HYDRANTS

A. Size of main valve opening of each hydrant shall be 125 mm (5 inches),
minimum. Hose thread, size of fire apparatus connection, and shape,
size and direction of rotation of operating head of hydrant shall be
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identical with present local fire department and/or water department

standards those in use at station.

B. Hydrant shall be type AWWA C502, heavy construction, of proper length
to connect pipe without extra fittings, and shall be the traffic type
with safety flange on barrel and safety couplings on the valve stem
with the following features:

1. Interior removable without digging up hydrant; can be packed under
pressure; 150 mm (6 inch) bell connection; one steamer nozzle and
two hose nozzles with nozzle caps securely chained to barrel;
suitable drainage device; single rubber or leather-faced valve in
base; nozzles, stuffing boxes, wedge nuts, seat rings, clamp plates,
etc. Threaded joints or spindles shall be bronze. Upper and lower
barrels shall be of equal diameters. Upper barrel shall be of
sufficient length to permit setting hydrant with barrel flange not
more than 50 mm (2 inches) above finished grade. All fire hydrants
shall have 150 mm (6 inch) bottom connection.

2. Provide fire hydrants with a finish paint identical to the existing
fire hydrants.

2.5 PI PE SLEEVES
A. Ductile iron or zinc coated steel.
2.6 CAST | RON FRAME AND COVER, STEPS, ETC.

A_. Cast iron frame and cover, steps, etc. shall comply with State
Department of Transportation standard details. ldentify cover as
“WATER™.

2.7 POTABLE WATER

A. Water used for filling, flushing, and disinfection of water mains and

appurtenances shall conform to Safe Drinking Water Act.
2.8 DI SI NFECTI ON CHLORI NE

A. Liquid chlorine shall conform to AWWA B301 and AWWA C651.

B. Sodium hypochlorite shall conform to AWWA B300 with 5 percent to 15
percent available chlorine.

C. Calcium hypochlorite shall conform to AWWA B300 supplied in granular
form or 5.g tablets, and shall contain 65 percent chlorine by weight.

2.9 WARNI NG TAPE

A. Standard, 4-Mil polyethylene 76 mm (3 inch) wide tape, detectable non-
detectable type, blue with black letters, and imprinted with “CAUTION
BURIED WATER LINE BELOW™.
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PART 3 - EXECUTI ON
3.1 BUI LDI NG SERVI CE LI NES:

A

Install water service lines to point of connection within approximately
1500 mm (5 feet) outside of buildings to which such service is to be
connected and make connections thereto. If building services have not
been installed provide temporary caps.

3. 2 REGRADI NG

A

Raise or lower existing valve and curb stop boxes and fire hydrants to
finish grade in areas being graded.

3.3 PI PE LAYI NG GENERAL:

A

Care shall be taken in loading, transporting, and unloading to prevent
injury to the pipe or coatings. Pipe or fittings shall not be dropped.
All pipe or fittings shall be examined before laying, and no piece
shall be installed which is found to be defective. Any damage to the
pipe coatings shall be repaired as directed by the Project Engineer.
All pipe and fTittings shall be subjected to a careful inspection just
prior to being laid or installed. If any defective piping is discovered
after i1t has been laid, it shall be removed and replaced with a sound
pipe in a satisfactory manner at no additional expense to the
Government. All pipe and fittings shall be thoroughly cleaned before
laying, shall be kept clean until they are used in the work, and when
installed or laid, shall conform to the lines and grades required.

All buried piping shall be installed to the lines and grades as shown
on the drawings. All underground piping shall slope uniformly between
joints where elevations are shown.

Contractor shall exercise extreme care when installing piping to shore
up and protect from damage all existing underground water line and
power lines, and all existing structures.

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

Do not lay pipe in same trench with other pipes or utilities unless
shown otherwise on drawings.

Hold pipe securely in place while joint is being made.

Do not walk on pipes in trenches until covered by layers of earth well
tamped in place to a depth of 300 mm (12 inches) over pipe.

Full length of each section of pipe shall rest solidly upon pipe bed
with recesses excavated to accommodate bells or joints. Do not lay
pipes on wood blocking.
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J. Tees, plugs, caps, bends and hydrants on pipe installed underground
shall be anchored. See section 3.7 “PIPE SUPPORTS”.

K. Close pipe openings with caps or plugs during installation. Tightly
cover and protect equipment against dirt, water and chemical, or
mechanical injury. At completion of all work, thoroughly clean exposed
materials and equipment.

L. Good alignment shall be preserved in laying. The deflection at joints
shall not exceed that recommended by the manufacturer.

M. Warning tape shall be continuously placed 300 mm (12 inches) above
buried water pipes.

3.4 PVC PI PE
A. PVC piping shall be installed in strict accordance with the

manufacturer’s instructions and AWWA 605. Place selected material and
thoroughly compacted to one foot above the top of the pipe and
thereafter back Filled as specified in Section 31 20 00, EARTH MOVING.

3.5 RESTRAI NED JO NTS:

A

D.

Sections of piping requiring restrained joints shall be constructed
using pipe and Fittings with restrained “locked-type” joints and the
joints shall be capable of holding against withdrawal for line
pressures 50 percent above the normal working pressure but not less
than 1375 kPa (200 psi). The pipe and fittings shall be restrained
push-on joints or restrained mechanical joints.

The minimum number of restrained joints required for resisting force at
fittings and changes in direction of pipe shall be determined from the
length of retained pipe on each side of fittings and changes in
direction necessary to develop adequate resisting friction with the
soil. Restrained pipe length shall be as shown on the drawings.
Restrained joint assemblies with ductile iron mechanical joint pipe
shall be “Flex-Ring”, “Lok-Ring”, or mechanical joint coupled as
manufactured by American Cast lIron Pipe Company, “Mega-Lug” or approved
equal.

Thrust blocks shall not be permitted.

PVC pipe bell and spigot joints shall be restrained with the Uni-Flange
Corp. Series 1350 Restrainer or approved equal. The restraining device
and Tee head bolts shall be manufactured of high strength ductile iron
meeting ASTM A536. Clamping bolts and nuts shall be manufactured of
corrosion resistant high strength, low alloy steel meeting the
requirements of ASTM A242.
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F. Ductile iron mechanical joint fittings used with PVC pipe shall be
restrained with UNI-Flange Corp. Series 1300 Restrainer, EBBA Iron,
Inc, Series 2000PV Mechanical Joint Restrainer Gland, or approved
equal. The restraining device and Tee head bolts shall be manufactured
of high strength ductile iron meeting ASTM A-536. Clamping bolts and
nuts shall be manufactured of corrosion resistant high strength, low
alloy steel meeting the requirements of ASTM A242.

3.6 Pl PE SEPARATI ON

A. Horizontal Separation-Water Mains and Sewers:

1. Water mains shall be located at least 3 m (10 feet) horizontally
from any proposed drain, storm sewer, sanitary or sewer service
connection.

2. Water mains may be located closer than 3 m (10 feet) to a sewer line
when:

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

b. The water main invert is at least 450 mm (18 inches) above the
crown of the sewer; and

c. The water main is either in a separate trench or in the same
trench on an undisturbed earth shelf located one side of the
sewer .

3. When it is impossible to meet (1) or (2) above, both the water main
and drain or sewer shall be constructed of mechanical joint ductile
iron pipe. Ductile iron pipe shall comply with the requirements
listed in this specification section. The drain or sewer shall be
pressure tested to the maximum expected surcharge head before back
filling.

B. Vertical Separation-Water Mains and Sewers:

1. A water main shall be separated from a sewer so that its invert is a
minimum of 450 mm (18 inches) above the crown of the drain or sewer
whenever water mains cross storm sewers, sanitary sewers or sewer
service connections. The vertical separation shall be maintained for
that portion of the wear main located within 10 feet horizontally of
any sewer or drain crossed. A length of water main pipe shall be
centered over the sewer to be crossed with joints equidistant from

the sewer or drain.
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2. Both the water main and sewer shall be constructed of slip-on or
mechanical joint ductile iron pipe or PVC pipe equivalent to water
main standards of construction when:

a. It is impossible to obtain the proper vertical separations
described in (1) above; or
b. The water main passes under a sewer or drain.

3. A vertical separation of 450 mm (18 inches) between the invert of
the sewer or drain and the crown of the water main shall be
maintained where a water main crosses under a sewer. Support the
sewer or drain lines to prevent settling and breaking the water
main.

4. Construction shall extend on each side of the crossing until the
perpendicular distance from the water main to the sewer or drain
line is at least 3 m (10 feet).

3.7 SETTING OF VALVES AND BOXES

A. Provide a surface concrete pad 450 by 450 by 150 mm (18 by 18 by 6
inches) to protect valve box when valve is not located below pavement.

B. Clean valve and curb stops interior before installation.

C. Set valve and curb stop box cover flush with finished grade.

D. Valves shall be installed plumb and level and in accordance with
manufacturer’s recommendations.

3.8 SETTI NG OF FI RE HYDRANTS

A. Set center of each hydrant not less than 600 mm (2 feet) nor more than
1800 mm (6 feet) back of edge of road or face of curb. Fire apparatus
connection shall face road with center of nozzle 450 mm (18 inches)
above finished grade. Set barrel flange not more than 50 mm (2 inches)
above finished grade.

B. Set each hydrant on a slab of stone or concrete not less than 100 mm (4
inches) thick and 375 mm (15 inches) square. The service line to the
hydrant, between the tee and the shoe of the hydrant, shall be fully
restrained.

C. Set bases in not less than 0.4 cubic meter (1/2 cubic yard) of crushed
rock or gravel placed entirely below hydrant drainage device.

D. Clean interiors of hydrants of all foreign matter before installation.

3.9 PI PE SLEEVES:

A. Install where water lines pass through retaining walls, building

foundations and floors. Seal with modular mechanical type link seal.
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Install piping so that no joint occurs within a sleeve. Split sleeves
may be installed where existing lines pass through new construction.

3.10 FLUSHI NG AND DI SI NFECTI NG

A.
B.

Flush and disinfect new water lines in accordance with AWWA C651.
Initial flushing shall obtain a minimum velocity in the main of 0.75
m/sec (2.5 feet per second) at 40 PSI residual pressure in water main.
The duration of the flushing shall be adequate to remove all particles
from the line.

Flow Required to Number of Hydrant Outlets
Pipe Produce Size of Tap. in. (mm)
Diameter 2.5 ft/sec(approx.) 1 2 1/2-in
Velocity in Main 125 | yeagy | 2GD | “6a mmy
In (mm) gpm (L/sec) Number of taps on pipe
4 (100) 100 (6.3) 1 - - 1
(150) 200 (12.6) - 1 - 1
8 (200) 400 (25.2) - 2 1 1
10 (250) 600 (37.9) - 3 2 1
12 (300) 900 (56.8) - - 3 2
16 (400) 1,600 (100.9) - - 4 2

The backflow preventers shall not be in place during the flushing.

The Contractor shall be responsible to provide the water source for
filling, Fflushing, and disinfecting the lines. Only potable water shall
be used, and the Contractor shall provide all required temporary pumps,
storage fTacilities required to complete the specified flushing, and
disinfection operations.

The Contractor shall be responsible for the disposal of all water used
to flush and disinfect the system in accordance with all governing
rules and regulations. The discharge water shall not be allowed to
create a nuisance for activities occurring on or adjacent to the site.
The bacteriological test specified in AWWA C651 shall be performed by a
laboratory approved by the Health Department of the State. The cost of
sampling, transportation, and testing shall be the responsibility of
the Contractor.

Re-disinfection and bacteriological testing of failed sections of the
system shall be the sole responsibility of the Contractor.

Before backflow preventers are installed, all upstream piping shall be
thoroughly flushed.
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3. 11 HYDROSTATI C TESTI NG

A

B.

Hydrostatic testing of the system shall occur prior to disinfecting the
system.
After new system is installed, except for connections to existing
system and building, backfill at least 300 mm (12 inches) above pipe
barrel, leaving joints exposed. The depth of the backfill shall be
adequate to prevent the horizontal and vertical movement of the pipe
during testing.
Prior to pressurizing the line, all joint restraints shall be
completely installed and inspected.
IT the system is tested in sections, and at the temporary caps at
connections to the existing system and buildings, the Contractor shall
provide and install all required temporary thrust restraints required
to safely conduct the test.
The Contractor shall install corporation stops in the line as required
to purge the air out of the system. At the completion of the test, all
corporation stops shall be capped.
The Contractor shall perform pressure and leakage tests for the new
system for 2 hours to 1375 kPa (200 psi). Leakage shall not exceed the
following requirements.
1. Polyvinyl Chloride (PVC) AWWA C605.Provide to Project Engineer

office.

---END- - -
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SECTI ON 33 30 00
SANI TARY SEWERAGE UTI LI Tl ES

GENERAL

1.1 DESCRI PTI ON
A. Outside, underground sanitary sewer system, complete, ready for

operation, including all gravity flow lines, manholes, cleanouts,

frames, covers, structures, appurtenances, and connections to new

building and structure, service lines, existing sanitary sewer lines,

and existing sanitary structures, and all other incidentals.

1.2 RELATED WORK
A. Maintenance of Existing Utilities: Section 01 00 00, GENERAL

REQUIREMENTS.

B. Excavation, Trench Widths, Pipe Bedding, Backfill, Shoring, Sheeting,
Bracing: Section 31 20 00, EARTH MOVING.

C. Concrete Work Reinforcing, Placement and Finishing; Section 03 30 00,
CAST-IN-PLACE CONCRETE.

1.3 QUALI TY ASSURANCE
A. Products Criteria:

1.

Multiple Units: 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.

Nameplates: Nameplate bearing manufacturer®s name, or identifiable
trademark, including model number, securely affixed in a conspicuous
place on equipment, or name or trademark, including model number
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.

1.4 SUBM TTALS
A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT

DATA, AND SAMPLES.
B. Manufacturers® Literature and Data: Submit the following as one

package:

1.

a A W N

Pipe, Fittings, and, Appurtenances.
Jointing Material.

Manhole and Structure Material.
Frames and Covers.

Steps and Ladders.
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1.5 APPLI CABLE PUBLI CATI ONS

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.

American Society for Testing and Materials (ASTM):

AA8/A48M-03. . .. ... ... Gray lIron Castings
A536-84(2004) .. ... ... ... Ductile lron Castings
A615/A615M-06. . ... ... ... Deformed and Plain Carbon-Steel Bars for

Concrete Reinforcement
C139-05. .. i Concrete Masonry Units for Construction of
Catch Basins and Manholes

C150-05. .. . ... Portland Cement

C478-06a/C478M-06a. - . . .. Precast Reinforced Concrete Manhole Sections

C857-95(2001). .- ... Minimum Structural Design Loading for
Underground Precast Concrete Utility Structures

D698-00ael.............. Laboratory Compaction Characteristics of Soil
Using Standard Effort (12,400 ft-1bf/ (600 kN-
m/))

D2321-05. .. ... Underground Installation of Thermoplastic Pipes

for Sewers and Other Gravity-Flow Applications

D2412-02. .. e i e e Determination of External Loading
Characteristics of Plastic Pipe by Parallel-
Plate Loading

D3034-04a. .- c-cooueaon.. Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe
and Fittings

D3212-96a (2003) el..... Joints for Drain and Sewer Plastic Pipes Using
Flexible Elastomeric Seals

D3350-05. . ... .o Polyethylene Plastics Pipe and Fittings
Materials

D4101-05a. -« ccuiaaaaan Polypropylene Injection and Extrusion Materials

FA77-02el. ... .. ... ...... Elastomeric Seals (Gaskets) for Joining Plastic
Pipe

F679-06. .. ... ... .. ..... Poly (vinyl chloride) (PVC) Large-Diameter
Plastic Gravity Sewer Pipe and Fittings

F714-05. .. ... ... ..... Polyethylene (PE) Plastic Pipe (SDR-PR) Based

on Outside Diameter

33 30 00 - 2



10-06M

D. American Association of State Highway and Transportation Officials
(AASHTO) :
M198-05. ... ... .. ..... Joints for Concrete Pipe, Manholes, and Precast
Box Sections using Preformed Flexible Joint
Sealants
E. Uni-Bell PVC Pipe Association:
Uni-B-6-98.............. Recommended Practice Low Pressure Air Testing
of Installed Sewer Pipe

PART 2 - PRODUCTS
2.1 PIPING
A. Gravity Flow Lines (Pipe and Fittings):

1. Polyvinyl Chloride (PVC):

a. Pipe and Fittings, 100 to 375 mm (4 to 15 inches) in diameter,
shall conform to ASTM D3034, Type PSM, SDR 35, SCH 40. Pipe and
fittings shall have elastomeric gasket joints providing a
watertight seal when tested in accordance with ASTM D3212.
Gaskets shall conform to ASTM F477.

1) Solid wall pipe and Fittings shall conform to ASTM F679, //
SDR 35, SCH 40pipe and Fittings shall gaskets conforming to
ASTM F477, and shall be able to withstand a hydrostatic
pressure of 345 kPa (50 psi).
2.Joints shall be water tight elastomeric gaskets in accordance with
ASTM D3212, or thermal welded joints.

2.2 JO NTI NG MATERI AL:
A. Gravity Flow Lines:

1. Polyvinyl Chloride (PVC) Pipe (Gravity Use): Joints, ASTM D3212.
Elastomeric gasket, ASTM F477.

2.3 MANHOLES
A_. Manholes shall be constructed of precast concrete segmental blocks,

precast reinforced concrete rings, precast reinforced sections, or

cast-in-place concrete. The manholes and vaults shall be in accordance

with State Department of Transportation or State Roads Commission
standard details, and the following:

2. Precast Reinforced Concrete Sections: Sections shall have an inside
diameter as indicated on the drawings, and shall be not less than
1200 mm (48 inches) in diameter. Wall thickness shall conform to
requirements of ASTM C76, except that lengths of the sections may be
shorter as conditions require. Tops shall conform to ASTM C478. Top
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section shall be eccentric cone type. Steps on inside wall shall be
in the same plane from bottom of structure to manhole cover.

2. Precast Reinforced Concrete Manhole Risers and Tops: Design,
material and installation shall conform to requirements of ASTM
C478. Top sections shall be eccentric. Steps on inside wall shall
be in the same plane from bottom of structure to manhole cover.

3. Mortar:

a. Precast Reinforced Concrete Ring and Riser Structures: By volume,
1 part of Portland cement and 2 parts sand. Water in mixture
shall produce a stiff, workable mortar, but shall not exceed 21 L
(5-1/2 gallons) per sack of cement.

4. Flexible sealing compound shall be packaged in extruded preformed
shape, sized to completely Fill the joint between precast sections,
and form permanently flexible watertight seal. The sealing compound
shall be non-shrink and meet AASHTO M198.

5. Frames and covers shall be gray cast iron conforming to ASTM A48.
The frame and cover shall be rated for HS20-44 loading, have a
studded pattern on the cover, and the words ‘“sanitary sewer”. The
studs and the lettering shall be raised 8 mm (56/16 inch). The cover
shall be a minimum of 600 mm (24 inches) in diameter and shall have
four 19 mm (374 inch) vent holes and two lifting slots. The bearing
surface of the frame and cover shall be machine finished. The cover
shall fit firmly on the frame without movement when subject to
traffic.

6. Manhole steps shall be polypropylene plastic coated on a No. 4
deformed rebar conforming to ASTM C478, Polypropylene shall conform
to ASTM D4101. Steps shall be a minimum of 406 mm (16 inches) wide
and project a minimum of 178 mm (7 inches) away from the wall. The
top surface of the step shall have a studded non-slip surface. Steps
shall be placed at 300 mm (12 inch) centers.

2. 4 CONCRETE:
A. Concrete shall have a minimum compressive strength of 20 MPa (3000 psi)

at 28 days. The cement shall be Type 111 conforming to ASTM C150.
Concrete shall conform with the provisions of Division 03 of these
specifications.

2.5 RElI NFORCI NG STEEL:
A. Reinforcing steel shall be deformed bars, ASTM A615, Grade 40 unless

otherwise noted.
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PART 3 - EXECUTI ON
3.1 BUILDI NG SERVI CE LI NES:
A. Install sanitary sewer service lines to point of connection within

approximately 1500 mm (5 feet) outside of buildings where service is
required and make connections. Coordinate the invert and location of
the service line with the Contractor installing the building lines.

B. Connections of service line to building piping shall be made after the
new sanitary sewer system has been constructed, tested, and accepted
for operation by the Resident Engineer. The Contractor shall install
all temporary caps or plugs required for testing.

C. When building services have not been installed at the time when the
sanitary sewer system is complete, provide temporary plugs or caps at
the ends of all service lines. Mark the location and depth of the
service lines with continuous warning tape placed 300 mm (12 inches)
above service lines.

3. 2 ABANDONED MANHOLES STRUCTURES AND Pl Pl NG
A. Manholes and Structures: Remove frame and cover and remove the entire

structure and the base.

B. Piping under and within 1500 mm (6 feet) of building areas shall be
completely removed.

C. Piping outside of building areas shall be completely removed.

D. The Contractor shall comply with all OSHA confined space requirements
while working within existing manholes and structures.

E. 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. 3 REGRADI NG
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
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
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shall be installed above the high flow elevation within the structure,
and shall prevent debris from entering the wastewater stream.
C. The Contractor shall comply with all OSHA confined space requirements

when working within existing structures.

3.4 CONNECTI ONS TO EXI STI NG VA OAWNED MANHOLES
A. During construction of new connections to existing manholes, it shall

be the sole responsibility of the Contractor to maintain continued
sanitary sewer service to all buildings and users upstream. The
contractor shall provide, install, and maintain all pumping, conveyance
system, dams, weirs, etc. required to maintain the continuous flow of
sewage. All temporary measures required to meet this requirement shall
be subject to the review of the Resident Engineer.

B. Core existing structure, install pipe at the design invert. Install an
elastomeric gasket around the pipe, and grout the interstitial space
between the pipe and the core.

C. The bench of the manhole shall be cleaned and reshaped to provide a
smooth flowline for all pipes connected to the manhole.

D. Connections and alterations to existing manholes shall be constructed
so that finished work conforms as nearly as practicable to the
applicable requirements specified for new manholes, including concrete
and masonry work, cutting and shaping.

3.5 CONNECTI ONS TO EXI STI NG PUBLI C UTI LI TY COMPANY MANHOLES:
A. Comply with all rules and regulations of the public utility.

B. The connection to the existing utility shall comply with the standard
details and specifications of the public utility company, except as
specifically modified on the plans and specifications.

3.6 PI PE SEPARATI ON
A. Horizontal Separation - Water Mains and Sewers:

1. Existing and proposed water mains shall be at least 3 meters (10
feet) 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 3 meters (10 feet) but not closer than 1.8 m (6 feet) to a
water main when:

a. Local conditions prevent a lateral separation of ten feet; and
b. The water main invert is at least 450 mm (18 inches) above the
crown of the gravity sewer or 600 mm (24 inches) above the crown

of the pressure (force) main; and
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c. 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. The pipe for the sanitary sewer
main shall comply with the specifications for pressure (force)
mains, and the water main material shall comply with Section 33 10
00, WATER UTILITIES. The sewer shall be pressure tested as specified
for pressure (force) mains before backfilling.

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 600 mm (24 inches) above the crown
of gravity flow sewer or 1200 mm (48 inches) above the crown of
pressure (force) mains. The vertical separation shall be maintained
within 3 meters (10 feet) 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 600 mm (24 inches) of water lines.

3. When i1t is impossible to meet (1) above, the gravity flow sewer may
be installed 450 mm (18 inches) above or 300 mm (12 inches) 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 600 mm (24 inches) below the water line
provided both the water line and sewer line are constructed of
ductile iron pipe. The pipe for the sewer shall conform to the
requirements for pressure sewers specified herein. Piping for the
water main shall conform to Section 33 10 00, WATER UTILITIES.

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 3 meters (10 feet).

3.7 GENERAL PI PI NG | NSTALLATI ON
A. Lay pipes true to line and grade. Gravity flow sewer shall be laid with

bells facing upgrade. Pressure (force) mains shall have the bells
facing the direction of flow.

B. Do not lay pipe on unstable material, in wet trench or when trench and
weather conditions are unsuitable for the work.
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C. Support pipe on compacted bedding material. Excavate bell holes only
large enough to properly make the joint.

D. 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.

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

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

G. Do not lay sewer pipe in same trench with another pipe or other
utility. Sanitary sewers shall cross at least 600 mm (2 feet) below
water lines.

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

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

J. Install gravity sewer line in accordance with the provisions of these
specifications and the following standards:

3. Polyvinyl Chloride (PVC) Piping: ASTM D2321.

2. Thrust blocks shall not be permitted.

3. Install pressure (force) mains in accordance with the provisions of
these specifications and the following standards:
b. Polyvinyl Chloride (PVC) Piping: AWWA C605.

3. 8 MANHOLES:
A. General:

1. Circular Structures:

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

b. 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
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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.

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

3. 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.

4. Floor of structure outside the channels shall be smooth and slope
toward channels not less than 1:12 (1-inch per foot) nor more than
1:6 (2 inches per foot). Bottom slab and benches shall be concrete.

5. The wall that support access rungs or ladder shall be 90 degrees
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 50 mm (2 inches) above
the adjacent finish grade. Install a 200 mm (8 inches) thick, by 300
mm (12 inches) concrete collar around the perimeter of the frame.
Slope the top of the collar away from the frame.

3.9 SEVWVER AND MANHOLE SUPPORTS, CONCRETE CRADLES
A. Reinforced concrete as detailed on the drawings. The concrete shall not

restrict access for future maintenance of the joints within the piping
system.

3. 20 TESTI NG OF SANI TARY SEVEERS
A. Gravity Sewers and Manholes (Select one of the following):

1. Air Test: PVC Pipe, Uni-Bell Uni-B-6. 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 28 kPa (4 psi)
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and allowed to stabilize. After pressure stabilization, the

pressure shall be dropped to 24 kPa (3.5 psi) greater than the

average back-pressure of any groundwater above the sewer. The

minimum test time shall be as specified in Uni-Bell Uni-B-6.
---END - - -
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SECTI ON 33 40 00
STORM DRAI NAGE UTI LI TI ES

PART 1 - CGENERAL
1.1 DESCRI PTI ON

A

This section specifies construction of outside, underground storm sewer
systems. The storm sewer systems shall be complete and ready for
operation, including all drainage structures, frames, grate and covers,
connections to new buildings, structure service lines, existing storm
sewer lines and existing drainage structures and all required
incidentals.

1.2 RELATED WORK

A

B.

C.

Maintenance of Existing Utilities: Section 01 00 00, GENERAL
REQUIREMENTS.

Excavation, Trench Widths, Pipe Bedding, Backfill, Shoring, Sheeting,
Bracing: Section 31 20 00, EARTH MOVING.

Concrete Work, Reinforcing, Placement and Finishing: Section 03 30 00,
CAST-IN-PLACE CONCRETE.

1.3 QUALITY ASSURANCE

A

Products Criteria:

1. Multiple Units: 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. Nameplates: Nameplate bearing manufacturer®s name, or identifiable
trademark, securely affixed in a conspicuous place on equipment, or
name or trademark cast integrally with equipment, stamped, or
otherwise permanently marked on each item of equipment.

. Comply with the rules and regulations of the Public Utility having

jJurisdiction over the connection to public storm sewer lines and the
extension, and/or modifications to Public Utility systems.

1.4 SUBM TTALS

A.

Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, AND SAMPLES.

. Manufacturers® Literature and Data: Submit the following as one

package:

1. Piping.

2. Jointing material.

3. Manhole, inlet and catch basin material.
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4. Frames and covers.

5. Steps.

6. Resilient connectors and downspout boots.

One copy of State Department of Transportation standard details of
MANHOLES, INLETS and catch basins.

One copy of State Department of Transportation specification.

1.5 APPLI CABLE PUBLI CATI ONS

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.

American Society for Testing and Materials (ASTM):

A48-03/A48M-03.......... Gray lIron Castings
A536-84(2004) . .. ... ... Ductile lron Castings
A615-05/A615M-05........ Deformed and Plain-Billet Steel Bars for

Concrete Reinforcement

A655-04e1/A655M-04el. .. Reinforced Concrete D-Load Culvert, Storm Drain
and Sewer Pipe

C76-05a/C76M-05a........ Reinforced Concrete Culvert, Storm Drain and
Sewer Pipe

C139-03. .. oo Concrete Masonry Units for Construction of
Catch Basins and Manholes

C150-04ael. .. ... ... ..... Portland Cement

C443-05/C443M-05.. ... ... Joints for Concrete Pipe and Manholes, Using
Rubber Gaskets

C478-03a/C478M-03a. ... .. Precast Reinforced Concrete Manhole Sections

C506-05/C506M-05.. ... ... Reinforced Concrete Arch Culvert, Storm Drain
and Sewer Pipe

C507-05a/C507M-05a. ... .. Reinforced Concrete Elliptical Culvert, Storm

Drain and Sewer Pipe
C655-04e1/C655M-04el. .. .Reinforced Concrete D-Load Culvert, Storm Drain
and Sewer Pipe
C1433-04e1/C1433M-04el. .Precast Reinforced Concrete Box Sections for

Culverts, Storm Drains and Sewers

C857-95(2001) .. ... .. .. Minimum Structural Design Loading for
Underground Precast Concrete Utility Structures
C923-02/C923M-02. ... .. .. Resilient Connectors between Reinforced

Concrete Manhole Structures, Pipes and
Materials
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C924-02/C924M-02. . . ... ..

C1103-03/C1103M-03. ... ..

D698-00ael..............

D1056-00. . ... ... ......

D2412-02. ... .. .. ... ...,

D2321-04el. ... .. ... .....

D3034-04a......cocooo...

D3212-96a(2003)el.......

D3350-04. ... ...

D4101-05a. ... ...
F477-02el. ... . ... .....

F679-03. ... .. ...

F714-05. .. ... ... .....

F794-03. . ... . ... _......

F894-98a................

FO40-03. .. ... .. ... .....

F1417-92(2005) - -« ... ...

11-05M

Testing Concrete Pipe Sewer Lines by Low
Pressure Air Test Method

Joint Acceptance Testing of Installed Precast
Concrete Pipe Sewer Lines

Laboratory Compaction Characteristics of Soil
Using Standard Effort (12,400 ft-Ibf/ (600 kN-
m/))

Flexible Cellular Materials-Sponge or Expanded
Rubber

Determination of External Loading
Characteristics of Plastic Pipe by Parallel
Plate Loading

Underground Installation of Thermoplastic Pipe
for Sewers and Other Gravity Flow Applications
Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe
and Fittings

Joints for Drain and Sewer Plastic Pipes Using
Flexible Elastomeric Seals

Polyethylene Plastics Pipe and Fittings
Materials

Polypropylene Injection and Extrusion Materials
Elastomeric Seals (Gaskets) for Joining Plastic
Pipe

Poly (Vinyl Chloride) (PVC) Large-Diameter
Plastic Gravity Sewer Pipe and Fittings
Polyethylene (PE) Plastic Pipe (SDR-PR) Based
on Outside Diameter

Poly (Vinyl Chloride)(PVC) Profile Gravity
Sewer Pipe and Fittings Based on Controlled
Inside Diameter

Polyethylene (PE) Large Diameter Profile Wall
Sewer and Drain Pipe

Poly (Vinyl Chloride) (PVC) Corrugated Sewer
Pipe with Smooth Interior

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

33 40 00 - 3



11-05M

NOTE: ASTM test methods shall be the current version as of the date of
advertisement of the project.

C. American Association of State Highway and Transportation Officials

(AASHTO):

HBl7. . e e e et Standard Specifications for Highway Bridges

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

M198-05. ... . .. ... ..... Joints for Circular Concrete Sewer and Culvert
Pipe Using Flexible Watertight Gaskets

M294-04 . . ... ... Corrugated Polyethylene Pipe, 300-1500 mm (12

to 60 inches) Diameter
PART 2 - PRODUCTS
2.1 PIPING
A. Gravity Lines (Pipe and Appurtenances):
1. Concrete:

a. Reinforced pipe, ASTM C76. Class 111, or ASTM C655, 19.7kN/Im
(1350 Ibs/If) per 300 mm (1 foot) inside dia. 29.2kN/Im (2000
Ibs/1Tt)/ per 300 mm (1 foot) inside dia. D-Load, 300 mm through
2740 mm (12 inches through 108 inches). Reinforced arch culvert
and storm drainpipe shall comply with ASTM C506, Class A-111.
Reinforced elliptical culvert and storm drainpipe shall comply
with ASTM C507, Class HE 111. Joints shall be watertight flexible
joints made with rubber-type gaskets conforming to ASTM C443.

2. Polyvinyl Chloride (PVC):

a. Pipe and Fittings, Type PSM PVC Pipe, shall conform to ASTM
D3034, Type PSM, SDR 35. Pipe and fittings shall have elastomeric
gasket joints providing a watertight seal when tested in
accordance with ASTM D 3212. Gaskets shall conform to ASTM F
477. Solvent welded joints shall not be permitted.

b. Pipe and fittings, smooth wall, corrugated or ribbed PVC, shall
conform to the following:

1) Pipe and Ffittings shall conform to ASTM F949 corrugated sewer
pipe with a smooth interior. The corrugated outer wall shall
be fused to the smooth interwall at the corrugation valley.
Pipe and fitting shall have a smooth bell, elastomeric joints
conforming to ASTM D 3212, and shall have a minimum pipe
stiffness of 345 kPa (50 psi) at 5 percent deflection, when
tested in accordance with ASTM D 2412. Corrugation shall be
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perpendicular to the axis of the pipe to allow gaskets to be
installed on field cut sections of pipe without the
requirement for special fittings.

Ribbed wall PVC pipe and fittings shall conform to ASTM F794,
Series 46. Ribbed sewer pipe with smooth interior pipe and
fittings shall have a smooth bell, elastomeric joints
conforming to ASTM D 3212, and shall have a minimum pipe
stiffness of 320 kPa (46 psi) when tested in accordance with
ASTM D 2412, at 5 percent vertical deflection. Joints shall
not leak at 7.6 m (25 feet) of head under 5 percent
deflection.

Solid wall pipe and fittings shall conform to ASTM F 679, SDR
35 pipe and fittings shall gaskets conforming to ASTM F 477,
and shall be able to withstand a hydrostatic pressure of 345
kPa (50 psi).

3. High Density Polyethylene (HDPE):
a. Smooth Wall PE Pipe: Shall comply with ASTM F714, DR 21 for pipes
75 to 600 mm (3 to 24 inches), and SDR 26 for pipes 650 to 1200
mm (26 to 48 inches). Pipe shall be produced from PE certified by

the resin producer as meeting the requirements of ASTM D3350,

minimum cell class 335434C.
b. Corrugated PE Pipe: Shall comply with AASHTO M294, Type S for
pipes 300 to 1500 mm (12 to 60 inches). Pipe walls shall have

following minimum properties:

Nominal Size Minimum Wall Area Min. Moment of
Inertia /mm
(/in)

300 mm (12 in) 3200 mm2/m (1.50 in2/ft) 390 (.024)
375 mm (15 in) 4000 mm2/m (1.91 inz2/ft) 870 (.053)
450 mm (18 in) | 4900 mm2/m (2.34 in2/ft) 1020 (.062)
600 mm (24 in) 6600 mm2/m (3.14 in2/ft) 1900 (.116)
750 mm (30 in) 8300 mm2/m (3.92 in2/ft) 2670 (-163)
900 mm (36 in) 9500 mm2/m (4.50 in2/ft) 3640 (.222)
1050 mm (42 in) | 9900 mm2/m (4.69 in2/ft) 8900 (.543)
1200 mm (48 in) | 10900 mm2/m (5.15 in2/ft) 8900 (.543)
1350 mm (54 in) | 12000 mm2/m (5.67 in2/ft) 13110 (.800)
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1500 mm (60 in) | 13650 mm2/m (6.45 in2/ft) 13110 (.800)

c. Profile Wall PE Pipe: Shall comply with ASTM F894, Class 160,
produced from PE certified by the resin producer as meeting the
requirements of ASTM D3350, Minimum cell class 334433C. Pipe

walls shall have following minimum properties:

Nominal Size Minimum Wall Area Min. Moment of
Inertia /mm
(Zin)

450 mm (18 in) 6300 mm2/m (2.96 in2/ft) 850 (.052)
525 mm (21 in) 8800 mm2/m (4.15 in2/ft) 1150 (.070)
600 mm (24 in) 9900 mm2/m (4.66 in2/ft) 1330 (.081)
675 mm (27 in) | 12500 mm2/m (5.91 in2/ft) 2050 (.125)
750 mm (30 in) 12500 mm2/m (5.91 in2/ft) 2050 (-125)
825 mm (33 in) 14800 mm2/m (6.99 in2/ft) 2640 (.161)
900 mm (36 in) | 17100 mm2/m (8.08 in2/ft) 3310 (.202)
1050 mm (42 in) | 16500 mm2/m (7.81 in2/ft) 4540 (.277)
1200 mm (48 in) | 18700 mm2/m (8.82 in2/ft) 5540 (.338)

2.2 JO NTI NG MATERI AL:
A. Concrete Pipe: Rubber gasket ASTM C443.
B. Polyvinyl Chloride (PVC) Pipe:

1.

PE
1.

PVC Plastic Pipe: Joints shall comply with ASTM D3212, Elastomeric
Gaskets shall comply with ASTM F477 and as recommended by the
manufacturer.

Plastic Pipe:

Smooth Wall PE Plastic Pipe: Pipe shall be joined using butt fusion
as recommended by the manufacturer.

Corrugated PE Plastic Pipe: Water tight joints shall be made using a
PVC or PE coupling and rubber gaskets as recommended by the pipe
manufacturer. Rubber gaskets shall conform to ASTM F477. Soil tight
jJjoints shall conform to requirements in AASHTO HB-17, Division I1,
for soil tightness and shall be as recommended by the manufacturer.
Profile Wall PE Plastic Pipe: Joints shall be gasket or thermal weld
type with integral bell in accordance with ASTM F894.
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2.3 MANHOLES, | NLETS AND CATCH BASI NS
A. Manholes, inlets and catch basins shall be constructed of precast
reinforced sections. Manholes, inlets and catch basins shall be in
accordance with State Department of Transportation standard details,
and the following VA requirements, in case of variance, VA requirements
supersede:

1. Precast Reinforced Concrete Sections: Sections shall have an inside
diameter as indicated on the drawings, and shall be not less than
1200 mm (48 inches) in diameter. Wall thickness shall conform to
requirements of ASTM C76, except that lengths of the sections may be
shorter as conditions require. Tops shall conform to ASTM C478. Top
section shall be eccentric cone type. Steps on inside wall shall be
in the same plane from bottom of structure to manhole cover.

2. Precast Reinforced Concrete Manhole Risers and Tops: Design,
material and installation shall conform to requirements of ASTM
C478. Top sections shall be eccentric. Steps on inside wall shall
be In the same plane from bottom of structure to manhole cover.

3. Flat top manhole tops shall be reinforced concrete as detailed on
the drawings.

4_ Precast Catch Basins: Concrete for precast sections shall have a
minimum compressive strength of 35 MPa (5,000 psi) at 28 days, ASTM
A615, Grade 60 reinforcing steel, rated for AASHTO HS20-44 loading
with 30 percent impact, and conform to ASTM C-857.

5. Mortar:

a. Precast Reinforced Concrete sections and Riser Structures: By
volume, 1 part of Portland cement and 2 parts sand. Water in
mixture shall produce a stiff, workable mortar, but shall not
exceed 21L (5-1/2 gallons) per sack of cement.

6. Flexible sealing compound shall be packaged in extruded preformed
shape, sized to completely Fill the joint between precast sections,
and form permanently flexible watertight seal. The sealing compound
shall be non-shrink and meet AASHTO M-198B.

7. Frames and covers shall be gray cast iron conforming to ASTM A48.
The frame and cover shall be rated for HS20-44 loading, have a
studded pattern on the cover, and the words “storm sewer”. The
studs and the lettering shall be raised 8 mm (56/16 inch). The cover
shall be a minimum of 600 mm (24 inches) in diameter and shall have
four 19 mm (374 inch) vent holes and two lifting slots. The bearing
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surface of the frame and cover shall be machine finished. The cover
shall fit firmly on the frame without movement when subject to
traffic.

8. Manhole steps shall be polypropylene plastic coated on a No. 4
deformed rebar conforming to ASTM C478, Polypropylene shall conform
to ASTM D4101. Steps shall be a minimum of 250 mm (10 inches) wide
and project a minimum of 125 mm (6 inches) away from the mall. The
top surface of the step shall have a studded non-slip surface. Steps
shall be placed at 300 mm (12 inch) centers.

9. Ladders, brackets and hardware shall be constructed of welded
aluminum, rails shall be 9 mm (3/8 inch) by 63 mm (2-1/2 inches)
spaced a minimum of 400 mm (16 inches) apart. Rungs shall be 35 mm
(1-3/8 inches) in diameter and have a non-slip surface. Standoffs
shall offset the ladder 180 mm (7 inches) from the wall. The ladder
assembly shall be rated for a minimum of 2200 N (500 pounds).

B. Frame and Cover for Gratings: Frame and cover for gratings shall be
cast gray iron conforming to ASTM A48; cast ductile iron conforming to
ASTM A536 iIn accordance with State Department of Transportation
standard details. Weight, shape, size, and waterway openings for grates
and curb inlets shall be as indicated on the drawings.

2.4 WARNI NG TAPE:

A. Standard, 4-Mil polyethylene 76 mm (3 inch) wide tape detectable non-
detectable type, purple with black letters, and imprinted with “CAUTION
BURIED STORM SEWER BELOW”.

PART 3 - EXECUTI ON
3.1 EXCAVATI ON FOR STORM DRAI NS AND DRAI NAGE STRUCTURES

A. Excavation of trenches and for appurtenances and backfilling for storm
drains, shall be in accordance with the applicable portions of Section
31 20 00, EARTH MOVING.

3.2 PI PE BEDDI NG

A. The bedding surface of the pipe shall provide a firm 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
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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.

3.3 GENERAL PI PI NG | NSTALLATI ON

A

B.

J.

Lay pipes true to line and grade. Gravity flow sewer shall be laid with

bells facing upgrade.

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.

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.

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 lay sewer pipe in same trench with another pipe or other

utility.

Do not walk on pipe in trenches until covered by layers of shading to a

depth of 300 mm (12 inches) over the crown of the pipe.

Install gravity sewer line in accordance with the provisions of these

specifications and the following standards:

1. Reinforced Concrete Pipe: Comply with manufacturer’s recommendations
with gasketed joints.

2. Polyvinyl Chloride (PVC) Piping: ASTM D2321.

3. High Density Polyethylene (HDPE) Piping: Comply with manufacturer’s
recommendations with gasketed joints gaskets with fused joints

Warning tape shall be continuously placed 300 mm (12 inches) above

storm sewer piping.

3. 4 RECGRADI NG

A

Raise or lower existing manholes and structures frames and covers in

regraded areas to finish grade. Carefully remove, clean and salvage
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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.

C. The Contractor shall comply with all OSHA confined space requirements

when working within existing structures.

3.5 CONNECTI ONS TO EXI STI NG VA- OO'WNED MANHCLES

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.

3.6 MANHOLES, | NLETS AND CATCH BASI NS

A. General:
1. Circular Structures:

a. 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 15 mm (1/2
inch) or cement mortar applied with a trowel and finished to an
even glazed surface.

b. 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.

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

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

3. Invert channels shall be smooth and semicircular in shape conforming
to inside of adjacent sewer section. Make changes in direction of
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flow with a smooth curve of as large a radius as size of structure
will permit. Make changes iIn 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.

4. Floor of structure outside the channels shall be smooth and slope
toward channels not less than 1:12 (25mm per 300mm, 1-inch per foot)
nor more than 1:6 (50mm per 300mm, 2 inches per foot). Bottom slab
and benches shall be concrete.

5. The wall that supports access rungs or ladder shall be 90 degrees
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 Fflush 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 50 mm (2 inches) above
the adjacent finish grade. Install a 200 mm (8 inches) thick, by 300
mm (12 inches) concrete collar around the perimeter of the frame.
Slope the top of the collar away from the frame.

3.7 CURB | NLETS, CATCH BASI NS, AND AREA DRAI NS
A. Reinforced concrete as shown or precast concrete.
3.8 I NSPECTI ON OF SEWERS
A. Inspect and obtain the Project Engineer"s approval. Thoroughly flush
out before inspection. Lamp between structures and show full bore
indicating sewer is true to line and grade. Lip at joints on inside of
sewer is prohibited.
3.9 TESTI NG OF STORM SEVERS
A. Gravity Sewers (Select one of the following):

1. Air Test: Concrete Pipes conform to ASTM C924, Plastic Pipes conform
to ASTM F1417, all other pipe material conform to ASTM C828 or C924,
after consulting with pipe manufacturer. Testing of individual
joints shall conform to ASTM C1103.
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b. If measurements indicate exfiltration is greater than maximum
allowable leakage, take additional measurements until leaks are
located. Repair and retest.

---END- - -

33 40 00 - 12



10-06M

SECTI ON 33 46 13
FOUNDATI ON DRAI NAGE

PART 1 - CGENERAL
1.1 DESCRI PTI ON

A

This section specifies foundation drainage system.

1.2 SUBM TTALS

A.

B.
C.

Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, AND SAMPLES.

Samples: For each type of fTilter fabric, pipe, and fitting indicated
Product Data: Certifications from the manufacturers attesting that
materials meet specification requirements.

1. 3 RELATED WORK

A

B.

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

Safety requirements: Section 00 72 00, GENERAL CONDITIONS, Article,
ACCIDENT PREVENTION.

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

. Subsurface Investigation: Section 00 80 00, GEOTECHNICAL EXPLORATION

AND ENGINEERING REVIEW.

1.4 APPLI CABLE PUBLI CATI ONS

A.

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

. American Association of State Highway and Transportation Officials

(AASHTO) :

HB17-02. ... ..o .. Standard Spec for Highway Bridges, Div 11,
Section 36.4.2.4, Joint Properties.

M6-03. .. .. Fine Aggregate for Portland Cement Concrete

M86/M86M-06............. Concrete Sewer, Storm Drain, and Culvert Pipe

M175/M175M-05. .. ... .. ... Perforated Concrete Pipe

M288-06. ... - .. . o.... Geotextile Specification for Highway
Applications

T281-06. ... i Vitrified Clay Pipe

. American Society for Testing and Materials (ASTM):

A74-05. .. ... Standard Specification for Cast lron Soil Pipe
and Fittings
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C14/C14M-05a

C118/C118M-05a

C443/C443M-05a

C444/C444M-03

D30

D42

PART 2 -
2.1 MATER

6-03...........

34-06..........

16-03..........

PRODUCTS
I ALS

10-06M

Standard Specification for Ductile Iron Gravity
Sewer Pipe

Standard Specification for Non-reinforced
Concrete Sewer, Storm Drain, and Culvert Pipe
Standard Specification for Concrete Pipe for
Irrigation or Drainage

Standard Specification for Joints for Concrete
Pipe and Manholes, Using Rubber Gaskets
Standard Specification for Perforated Concrete
Pipe

Standard Classification for Sizes of Aggregate
for Road and Bridge Construction

Standard Practice for Underground Installation
of Thermoplastic Pipe for Sewers and Other
Gravity-Flow Applications

Standard Specification for Poly(Vinyl Chloride)
(PVC) Sewer Pipe and Fittings

Standard Specification for Polyethylene (PE)
Plastic Tubing

Standard Specification for Type PSM Poly(Vinyl
Chloride) (PVC) Sewer Pipe and Fittings
Standard Specification for Rigid Poly (Vinyl
Chloride) (PVC) and Related PVC and Chlorinated
Poly (Vinyl Chloride) (CPVC) Building Products
Compounds

Standard Specification for Elastomeric Seals
(Gaskets) for Joining Plastic Pipe

Standard Specification for Smooth-Wall Poly
(Vinyl Chloride)(PVC)Plastic Underdrain Systems
for Highway, Airport, and Similar Drainage.

A. Perforated Drainage Pipe:
1. Perforated, PE pipe and fittings per ASTM D2737, in NPS 4 to NPS 6
(DN 100 to DN 150). Joints shall be coupling type.

B. Drainage Material:
1. Bedding: Pea Rock.

2. Fill to 300 mm (1 foot) above pipe: Pea Rock.
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C. Concrete Sand: AASHTO M6.
PART 3 - EXECUTI ON
3.1 | NSTALLATI ON

A. Laying: Prior to installation of bedding materials or piping,
examination of excavation and subgrades are to be observed by the
Project Engineer. Invert elevation of drain pipe shall not be higher
than top of lowest floor elevation nor lower than a 45 degree line
projected from bottom of any adjacent footing. Lay drain lines and
firmly bed in granular material a minimum of 75 mm (3 inches) below
invert to top of pipe to true grades and alignment with bells facing
upgrade, and to slope uniformly between elevations shown on foundation
drainage drawings. Keep trenches dry until pipe is in place and
granular material backfill is completed to 300 mm (1 foot) above top of
pipe, unless otherwise noted.

1. Lay perforated pipe with perforations down. Lay plain end pipe with
closed joints held in place with two No. 9 spring steel wire clips
at each joint or by standard clay collars.

2. For foundation subdrainage, install piping pitched down in direction
of flow, at a minimum slope of 0.5 percent and with a minimum cover
of 900 mm (3 feet), unless otherwise indicated.

3. For underslab subdrainage, install piping pitched down in direction
of flow, at a minimum slope of 0.5 percent.

4. Prior to backfilling, check drain lines to assure free flow. Remove
obstructions and recheck lines until satisfactory.

B. Backfilling: Place a minimum of 300 mm (12 inches) of granular
material, hand tamped, extending in width a minimum of 600 mm (2 feet)
from building wall. Then place a minimum of 150 mm (6 inches) of
concrete sand, well tamped. Continue backfill with pit run sand and
gravel with a maximum plasticity index of 6 drainage material from site
excavation. Remainder of backfill shall be comparable to existing
adjacent soils.

C. Filter fabric may be substituted for sand layer.

D. When drain lines are left open for connection to discharge line, the
open ends shall be temporarily closed and their location marked with
wooden stakes.

---END - - -
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