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SECTION 311000 - SITE CLEARING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Clearing and protection of vegetation.

B. Removal of existing debris.

1.02 RELATED REQUIREMENTS

A. Section 312200 - Grading:  Fill material for filling holes, pits, and excavations generated as a
result of removal operations.

B. Section 312323 - Fill:  Fill material for filling holes, pits, and excavations generated as a result
of removal operations.

1.03 DEFINITIONS

A. Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally
occurring soil profile, typified by less than 1 percent organic matter and few soil organisms.

B. Surface Soil: Soil that is present at the top layer of the existing soil profile. In undisturbed
areas, surface soil is typically called "topsoil," but in disturbed areas such as urban
environments, the surface soil can be subsoil.

C. Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing
in-place surface soil; the zone where plant roots grow.

D. Vegetation: Trees, shrubs, groundcovers, grass, and other plants.

E. Tree-Protection Zone: Area surrounding individual trees or groups of trees to be protected
during construction and indicated on Drawings.

1.04 MATERIAL OWNERSHIP

A. Except for materials indicated to be stockpiled or otherwise remain Owner's property, cleared
materials shall become Contractor's property and shall be removed from Project site.

1.05 PROJECT CONDITIONS

A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied
or used facilities during site-clearing operations.
1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities

without permission from Owner and authorities having jurisdiction.
2. Provide alternate routes around closed or obstructed trafficways if required by Owner or

authorities having jurisdiction.

B. Improvements on Adjoining Property: Authority for performing site clearing indicated on
property adjoining Owner’s property will be obtained by Owner before award of Contract.
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1. Do not proceed with work on adjoining property until directed by Engineer.

C. Salvageable Improvements: Carefully remove items indicated to be salvaged and store on
Owner's premises.

D. Utility Locator Service: Notify Dig Safely NY to obtain an excavation permit for area where
Project is located before site clearing.

E. Do not commence site clearing operations until temporary erosion- and sedimentation-control
and plant-protection measures are in place.

F. The following practices are prohibited within protection zones:
1. Storage of construction materials, debris, or excavated material.
2. Parking vehicles or equipment.
3. Foot traffic.
4. Erection of sheds or structures.
5. Impoundment of water.
6. Excavation or other digging unless otherwise indicated.
7. Attachment of signs to or wrapping materials around trees or plants unless otherwise

indicated.

G. Do not direct vehicle or equipment exhaust towards protection zones.

H. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.

PART 2  PRODUCTS

2.01 MATERIALS

A. Fill Material:  As specified in Section 312200 - Grading

PART 3  EXECUTION

3.01 PREPARATION

A. Protect and maintain benchmarks and survey control points from disturbance during
construction.

B. The Contractor shall be solely responsible for locating all underground utilities prior to the
commencement of work. Locations of existing utilities on the site plan are not warranted to
show all existing utilities under or above ground. Existing utilities indicated on the site plan are
shown only for the convenience of the owner’s representatives. It shall be expressly understood
that the owner will not in any way be held responsible for conclusions or interpretations drawn
there from by contractor. The Contractor shall therefore be held solely liable for any damage
that occurs on or off site in this respect.

C. Locate and clearly flag trees and vegetation to remain or to be relocated. Protect existing trees,
group of trees, and other vegetation designated by the Engineer or shown on the drawings to
remain in place against unnecessary cutting, breaking, or skinning of roots, skinning and
bruising of bark, smothering of trees by stockpiling construction materials or excavated
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materials within the drip line, excess foot or vehicular traffic, or parking of vehicles within the
drip line.

D. Protect existing site improvements to remain from damage during construction.
1. Restore damaged improvements to their original condition, as acceptable to Owner.

3.02 TEMPORARY EROSION AND SEDIMENTATION CONTROL

A. Provide temporary erosion and sedimentation control measures to prevent soil erosion and
discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways,
according to a sediment and erosion control plan. Utilize erosion and sediment control
measures installed in accordance with NYS DEC Standards and Specifications for Erosion and
Sediment Control dated July 2016.

B. The operator shall initiate stabilization measures as soon as practicable in portions of the site
where construction activities have temporarily or permanently ceased, but in no case more then
7 days after the construction activity in that portion of the site have temporarily or permanently
ceased. This requirement does not apply in the following instances:
1. Where the initiation of stabilization measures by the 7th day after construction activity

temporarily or permanently ceased is precluded by snow cover or frozen ground
conditions, stabilization measures shall be initiated as soon as practicable;

2. General:
a. The Contractor shall take sufficient precautions during construction to minimize

the run-off of polluting substances such as silt, clay, fuels, oils, bitumens, calcium
chloride, or other polluting materials harmful to humans, fish, or other life, into
the water supplies and surface waters.  Special precautions shall be taken in the
use of construction equipment to prevent operations which promote erosion.

b. Measures of control of erosion must be adequate to assure that turbidity in the
receiving water will not be increased more than the limit set by the State or other
controlling body.

c. Topsoiling and seeding or mulching of cross country areas shall take place as soon
as practicable but shall not be contrary to the requirements specified.

d. Burning of combustible cleared and grubbed materials and debris will not be
permitted on the project site.

3. With regard to erosion and siltation control, the sequence of activities will generally take
place as follows:
a. Prior to grubbing or topsoil stripping, place all stone check dams, silt fence and

construction fence required.
b. Throughout excavation, filling and grading operations, the Contractor shall take

other necessary precautions, including installation of temporary drainage swales,
siltation sumps, filtration dams, stone check dams, siltation fences and temporary
pipe to direct and control drainage from disturbed areas on the site so that erosion
and siltation is minimal.  In addition, no erosion or discharge of silt or larger
particles from erosion control measures, surface runoff, or construction
dewatering shall occur onto adjacent properties, or into sewers or drains.

c. Construction of dewatering sumps and connecting dewatering trenches as
necessary for construction operations. These sumps and trenches shall be of size,
configuration and elevation as necessary to draw groundwater below the
excavation subgrade levels.  Water from dewatering operations shall be discharged
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into silt sumps and through filtration dams to insure that no silt laden water or
larger particles shall be discharged into wetland areas to remain undisturbed, or
onto adjacent properties.  Special siltation control details may have to be
submitted to the Engineer for approval.

d. Damaged or loose siltation fence shall be replaced as necessary to maintain their
function of controlling erosion siltation.  Damaged or broken down stone check
dams and filtration dams shall be replaced immediately.

e. Remove any accumulation of silt or soil build-up behind stone check dams and
filtration dams, as it occurs.  Remove accumulations of silt and soil build-up from
the siltation sumps and silt trap, if any, when it is approximately the capacity has
been reduced by 50%.

f. Remove all erosion control measures, including silt fence, siltation sumps and
stone check dams only when construction is completed, upland surfaces are
stabilized and the piped drainage system is fully operational.

4. If the Contractor anticipates deviations from the above procedures, he shall notify the
Engineer or his designated representative as soon as possible.  No substantial deviations
from the above sequence of activities shall take place without the Engineer's approval.

3.03 TREE PROTECTION

A. Erect and maintain temporary fencing around tree protection zones before starting site clearing.
 Remove fence when construction is complete.

B. Do not excavate within tree protection zones, unless otherwise indicated.

C. Repair or replace trees and vegetation indicated to remain that are damaged by construction
operations, in a manner approved by Engineer.

3.04 EXISTING UTILITIES

A. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in
place.
1. Arrange with utility companies to shut off indicated utilities.
2. Owner will arrange to shut off indicated utilities when requested by Contractor.

B. Locate, identify, and disconnect utilities indicated to be abandoned in place.

C. Interrupting Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or
others, unless permitted under the following conditions and then only after arranging to provide
temporary utility services according to requirements indicated:
1. Notify Owner not less than two days in advance of proposed utility interruptions.
2. Do not proceed with utility interruptions without Owner written permission.

D. Excavate for and remove underground utilities indicated to be removed.

3.05 CLEARING AND GRUBBING

A. Remove shrubs, grass, weeds and other vegetation, improvements or obstructions that interfere
with the installation of new construction.  Also remove such items elsewhere in the site or
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premises as specifically indicated by the Engineer.  Removal includes new and old stumps and
their roots and any existing above-ground improvements.

B. All tree stumps and roots within the limits of work shall be removed.

C. Conduct clearing operations to prevent falling trees from damaging standing trees or adjacent
structures.

D. Clear areas required for access to site and execution of Work.

E. Remove roots to a depth of 18 inches.

F. Clear the project site of shrubs and other vegetation except for those indicated to be left
standing.

G. Completely remove stumps, roots, organic materials and other debris in all excavation,

H. embankment, and slope areas in which earthwork and grading operations will occur.  Remove
only trees as shown on the Contract Drawings.

I. Fill depressions caused by clearing and grubbing operations with satisfactory soil material
unless further excavation or earthwork is indicated.
1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches (200 mm),

and compact each layer to a density equal to adjacent original ground.  Coordinate with
Section 312000 "Earthwork."

3.06 TOPSOIL STRIPPING

A. Prior to beginning earthwork excavation within the project site, strip all topsoil to its normal
depth.

B. Strip topsoil to whatever depths are encountered in a manner to prevent intermingling with
underlying subsoil or other waste materials.

C. Where trees are indicated to be left standing, stop topsoil stripping a sufficient distance from
these trees to prevent damage to the main root system.

D. Stockpile topsoil materials away from edge of excavations without intermixing with subsoil.
Grade and shape stockpiles to drain surface water.  Cover to prevent windblown dust.

3.07 SITE IMPROVEMENTS

A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate
new construction.

B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated.
1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut along

line of existing pavement to remain before removing adjacent existing pavement.
Saw-cut faces vertically.

2. Paint cut ends of steel reinforcement in concrete to remain with two coats of antirust
coating, following coating manufacturer's written instructions. Keep paint off surfaces
that will remain exposed.
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3.08 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste
materials including trash and debris, and legally dispose of them off Owner's property.

B. Burning tree, shrub, and other vegetation waste is not permitted on Owner’sproperty.

C. Separate recyclable materials produced during site clearing from other nonrecyclable materials.
Store or stockpile without intermixing with other materials, and transport them to recycling
facilities. Do not interfere with other Project work.

END OF SECTION
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SECTION 312200 - GRADING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Removal of topsoil.

B. Rough grading the site.

C. Finish grading.

1.02 RELATED REQUIREMENTS

A. Section 312316 - Excavation.

B. Section 312323 - Fill:  Filling and compaction.

C. Section 329219 - Seeding:  Finish ground cover.

1.03 SUBMITTALS

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

1.04 QUALITY ASSURANCE

A. Perform Work in accordance with Town of Marion, Highway Department standards.

PART 2  PRODUCTS

2.01 MATERIALS

A. Topsoil:  See Section 312323.

B. Other Fill Materials:  See Section 312323.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that survey bench mark and intended elevations for the Work are as indicated.

B. Verify the absence of standing or ponding water.

3.02 PREPARATION

A. Identify required lines, levels, contours, and datum.

B. Stake and flag locations of known utilities.
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C. Locate, identify, and protect from damage above- and below-grade utilities to remain.

D. Provide temporary means and methods to remove all standing or ponding water from areas
prior to grading.

E. Protect site features to remain, including but not limited to bench marks, survey control points,
existing structures, fences, sidewalks, paving, and curbs, from damage by grading equipment
and vehicular traffic.

F. Protect trees to remain by providing substantial fencing around entire tree at the outer tips of its
branches; no grading is to be performed inside this line.

G. Protect plants, lawns, rock outcroppings, and other features to remain as a portion of final
landscaping.

3.03 ROUGH GRADING

A. Remove topsoil from areas to be further excavated, re-landscaped, or re-graded, without mixing
with foreign materials.

B. Do not remove topsoil when wet.

C. Remove subsoil from areas to be further excavated, re-landscaped, or re-graded.

D. Do not remove wet subsoil, unless it is subsequently processed to obtain optimum moisture
content.

E. When excavating through roots, perform work by hand and cut roots with sharp axe.

F. Stability:  Replace damaged or displaced subsoil to same requirements as for specified fill.

G. Remove and replace soils deemed unsuitable by classification and which are excessively moist
due to lack surface water control.

3.04 SOIL REMOVAL

A. Stockpile excavated topsoil on-site to be reused.

B. Stockpile excavated subsoil on-site to be reused.

C. Remove excess soil from site.

3.05 FINISH GRADING

A. Before Finish Grading:
1. Verify building and trench backfilling have been inspected.
2. Verify subgrade has been contoured and compacted.

B. Remove debris, roots, branches, stones, in excess of 1/2 inch in size.  Remove soil
contaminated with petroleum products.

C. In areas where vehicles or equipment have compacted soil, scarify surface to depth of 3 inches.
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D. Place topsoil in areas indicated.

E. Place topsoil where required to level finish grade.

F. Place topsoil to thickness as indicated.

G. Place topsoil during dry weather.

H. Remove roots, weeds, rocks, and foreign material while spreading.

I. Near plants spread topsoil manually to prevent damage.

J. Fine grade topsoil to eliminate uneven areas and low spots.  Maintain profiles and contour of
subgrade.

K. Lightly compact placed topsoil.

L. Maintain stability of topsoil during inclement weather.  Replace topsoil in areas where surface
water has eroded thickness below specifications.

3.06 TOLERANCES

A. Top Surface of Subgrade:  Plus or minus 0.10 foot (1-3/16 inches) from required elevation.

B. Top Surface of Finish Grade:  Plus or minus 0.04 foot (1/2 inch).

3.07 REPAIR AND RESTORATION

A. Existing Facilities, Utilities, and Site Features to Remain:  If damaged due to this work, repair
or replace to original condition.

B. Other Existing Vegetation to Remain:  If damaged due to this work, replace with vegetation of
equivalent species and size.

3.08 FIELD QUALITY CONTROL

A. See Section 312323 for compaction density testing.

3.09 CLEANING

A. Remove unused stockpiled topsoil and subsoil.  Grade stockpile area to prevent standing water.

B. Leave site clean and raked, ready to receive landscaping.

END OF SECTION
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SECTION 312316 - EXCAVATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Excavating for footings, paving, and site structures.

B. Trenching for utilities outside the building to utility main connections.

1.02 RELATED REQUIREMENTS

A. Section 015713 - Temporary Erosion and Sediment Control:  Slope protection and erosion
control.

B. Section 312200 - Grading:  Grading.

C. Section 312323 - Fill:  Fill materials, filling, and compacting.

D. Section 334100 - Subdrainage:  Filter aggregate and filter fabric for foundation drainage
systems.

1.03 SUBMITTALS

A. Field Quality Control Submittals:  Document visual inspection of load-bearing excavated
surfaces.

1.04 PROJECT CONDITIONS

A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others
unless permitted in writing by Engineer and then only after arranging to provide temporary
utility services according to requirements indicated.

B. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied
or used facilities during earth-moving operations.
1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities

without permission from Owner and authorities having jurisdiction.
2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or

authorities having jurisdiction.

C. Utility Locator Service: Notify Dig Safely NY to obtain an excavation permit for area where
Project is located before beginning earth-moving operations.

D. Improvements on Adjoining Property: Authority for performing earth moving indicated on
property adjoining Owner's property will be obtained by Owner before award of Contract.
1. Do not proceed with work on adjoining property until directed by Engineer.

E. Do not commence earth-moving operations until temporary site fencing and erosion and
sedimentation-control measures, specified in Section 311000 “Site Clearing”, are in place.

F. The following practices are prohibited within protection zones:
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1. Storage of construction materials, debris, or excavated material.
2. Parking vehicles or equipment.
3. Foot traffic.
4. Erection of sheds or structures.
5. Impoundment of water.
6. Excavation or other digging unless otherwise indicated.
7. Attachment of signs to or wrapping materials around trees or plants unless otherwise

indicated.

G. Do not direct vehicle or equipment exhaust towards protection zones.

H. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.

1.05 DEFINITIONS

A. Backfill: Soil material or controlled low-strength material used to fill an excavation.
1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to

support sides of pipe.
2. Final Backfill: Backfill placed over initial backfill to fill a trench.

B. Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving.

C. Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying
pipe.

D. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.

E. Drainage Course: Aggregate layer of graded stone utilized under and around structures to
promote collection and drainage of groundwater.

F. Excavation: Removal of material encountered above subgrade elevations and to lines and
dimensions indicated.
1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond

indicated lines and dimensions as directed by Engineer. Authorized additional excavation
and replacement material will be paid for according to Contract provisions for changes in
the Work.

2. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated
lines and dimensions without direction by Engineer. Unauthorized excavation, as well as
remedial work directed by Engineer, shall be without additional compensation.

G. Fill: Soil materials used to raise existing grades.

H. Rock: Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders
of rock material that exceed 1 cu. yd. (0.76 cu. m) for bulk excavation or 3/4 cu. yd. (0.57 cu.
m) for footing, trench, and pit excavation that cannot be removed by rock-excavating
equipment equivalent to the following in size and performance ratings, without systematic
drilling, ram hammering, ripping, or blasting, when permitted:
1. Equipment for Footing, Trench, and Pit Excavation: Late-model, track-mounted

hydraulic excavator; equipped with a 42-inch- (1065-mm-) maximum-width,
short-tip-radius rock bucket; rated at not less than 138-hp (103-kW) flywheel power with
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bucket-curling force of not less than 28,700 lbf (128 kN) and stick-crowd force of not
less than 18,400 lbf (82 kN) with extra-long reach boom.

2. Equipment for Bulk Excavation: Late-model, track-mounted loader; rated at not less than
230-hp (172-kW) flywheel power and developing a minimum of 47,992-lbf (213.3-kN)
breakout force with a general-purpose bare bucket.

I. Rock: Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders
of rock material 3/4 cu. yd. (0.57 cu. m) or more in volume that exceed a standard penetration
resistance of 100 blows/2 inches (97 blows/50 mm) when tested by a geotechnical testing
agency, according to ASTM D 1586.

J. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical
and electrical appurtenances, or other man-made stationary features constructed above or below
the ground surface.

K. Subbase Course: Aggregate layer placed between the subgrade and base course for hot-mix
asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete
pavement or a cement concrete or hot-mix asphalt walk.

L. Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill
immediately below subbase, drainage fill, drainage course, or topsoil materials.

M. Utilities: On-site underground pipes, conduits, ducts, and cables as well as underground
services within buildings.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that survey bench mark and intended elevations for the work are as indicated.

3.02 PREPARATION

A. Identify required lines, levels, contours, and datum locations.

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

C. Protect and maintain erosion and sedimentation controls during earth-moving operations.

D. Protect subgrades and foundation soils from freezing temperatures and frost. Remove
temporary protection before placing subsequent materials.

E. See Section 312200 for additional requirements.

F. Grade top perimeter of excavation to prevent surface water from draining into excavation.
Provide temporary means and methods, as required, to maintain surface water diversion until
no longer needed, or as directed by the Engineer.
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3.03 DEWATERING

A. Prevent surface water and ground water from entering excavations, from ponding on prepared
subgrades, and from flooding Project site and surrounding area.

B. Protect subgrades from softening, undermining, washout, and damage by rain or water
accumulation.
1. Reroute surface water runoff away from excavated areas. Do not allow water to

accumulate in excavations. Do not use excavated trenches as temporary drainage ditches.

3.04 EXPLOSIVES

A. Explosives: Do not use explosives.

3.05 EXCAVATING

A. Excavate to accommodate new structures and construction operations.

B. Notify Engineer of unexpected subsurface conditions and discontinue affected Work in area
until notified to resume work.

C. Slope banks of excavations deeper than 4 feet to angle of repose or less until shored.

D. Do not interfere with 45 degree bearing splay of foundations.

E. Cut utility trenches wide enough to allow inspection of installed utilities.

F. Hand trim excavations.  Remove loose matter.

G. Correct areas that are over-excavated and load-bearing surfaces that are disturbed;  see Section
312323.

H. Provide temporary means and methods, as required, to remove all water from excavations until
directed by the Engineer. Remove and replace soils deemed suitable by classification and
which are excessively moist due to lack of dewatering or surface water control.

I. Determine the prevailing groundwater level prior to excavation.  If the proposed excavation
extends less than 1 foot into the prevailing groundwater, control groundwater intrusion with
perimeter drains routed to sump pumps, or as directed by the Architect.  If the proposed
excavation extends more than 1 foot into the excavation, control groundwater intrusion with a
comprehensive dewatering procedures, or as directed by the Engineer.

J. Determine the prevailing groundwater level prior to excavation.  If the proposed excavation
extends less than 1 foot (305 mm) into the prevailing groundwater, control groundwater
intrusion with perimeter drains routed to sump pumps, or as directed by the Engineer.  If the
proposed excavation extends more than 1 foot (305 mm) into the excavation, control
groundwater intrusion with a comprehensive dewatering procedures, or as directed by the
Engineer.

K. Remove excavated material that is unsuitable for re-use from site.

L. Remove excess excavated material from site.
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3.06 EXCAVATION FOR STRUCTURES

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch (25
mm). If applicable, extend excavations a sufficient distance from structures for placing and
removing concrete formwork, for installing services and other construction, and for inspections.
1. Excavations for Footings and Foundations: Do not disturb bottom of excavation.

Excavate by hand to final grade just before placing concrete reinforcement. Trim
bottoms to required lines and grades to leave solid base to receive other work.

3.07 EXCAVATION FOR WALKS AND PAVEMENTS

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and
subgrades.

3.08 EXCAVATION FOR UTILITY TRENCHES

A. Excavate trenches to indicated gradients, lines, depths, and elevations.

B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or
conduit.  Excavate trench walls vertically from trench bottom to 12 inches (300 mm) higher
than top of pipe or conduit, unless otherwise indicated.
1. Clearance:  6 inches (150 mm) each side of pipe or conduit.

C. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support
of pipes and conduit.  Shape subgrade to provide continuous support for bells, joints, and
barrels of pipes and for joints, fittings, and bodies of conduits.  Remove projecting stones and
sharp objects along trench subgrade.
1. Excavate trenches 6 inches (150 mm) deeper than elevation required.

3.09 UNAUTHORIZED EXCAVATION

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation
of concrete foundation or footing to excavation bottom, without altering top elevation.  Lean
concrete fill, with 28-day compressive strength of 2500 psi (17.2 MPa), may be used when
approved by Engineer.
1. Fill unauthorized excavations under other construction or utility pipe as directed by

Engineer.

3.10 STORAGE OF SOIL MATERIALS

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.
Place, grade, and shape stockpiles to drain surface water.  Cover or stabilize to prevent
windblown dust.
1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of

remaining trees.
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3.11 FIELD QUALITY CONTROL

A. Provide for visual inspection of load-bearing excavated surfaces before placement of
foundations.

3.12 PROTECTION

A. Prevent displacement of banks and keep loose soil from falling into excavation; maintain soil
stability.

B. Protect bottom of excavations and soil adjacent to and beneath foundation from freezing.

END OF SECTION
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SECTION 312323 - FILL

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Filling, backfilling, and compacting for foundations and site work construction.

B. Backfilling and compacting for utilities outside the building to utility main connections.

1.02 RELATED REQUIREMENTS

A. Section 312200 - Grading:  Removal and handling of soil to be re-used.

1.03 DEFINITIONS

A. Finish Grade Elevations:  Indicated on drawings.

B. Subgrade Elevations:  Indicated on drawings.

1.04 REFERENCE STANDARDS

A. AASHTO T 180 - Standard Specification for Moisture-Density Relations of Soils Using a
4.54-kg (10-lb) Rammer and a 457-mm (18 in.) Drop; 2017.

B. ASTM D698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using
Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)); 2012, with Editorial Revision (2015).

C. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil
Using Modified Effort (56,000 ft-lbf/ft3 (2,700 kN m/m3)); 2012, with Editorial Revision
(2015).

D. ASTM D2487 - Standard Practice for Classification of Soils for Engineering Purposes (Unified
Soil Classification System); 2011.

1.05 SUBMITTALS

A. Product Data for Manufactured Fill.

B. Materials Sources:  Submit name of imported materials source.

C. Material Test Reports:  For each on-site and borrow soil material proposed for fill and backfill
as follows:
1. Classification according to ASTM D 2487.
2. Laboratory compaction curve according to ASTM D 698 or ASTM D 1557.

D. Compaction Density Test Reports.

E. Qualification Data:  For qualified testing agency.
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1.06 QUALITY ASSURANCE

A. Geotechnical Testing Agency Qualifications:  Qualified according to ASTM E 329 and ASTM
D 3740 for testing indicated.

1.07 DELIVERY, STORAGE, AND HANDLING

A. When necessary, store materials on site in advance of need.

PART 2  PRODUCTS

2.01 FILL MATERIALS

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

B. B. Satisfactory Soils: Soil Classification Groups GW, GP, GM, SW, SP, and SM according to
ASTM D 2487, Groups A-1, A-2-4, A-2-5, and A-3 according to AASHTO M 145, or a
combination of these groups; free of rock or gravel larger than 3 inches (75 mm) in any
dimension, debris, waste, frozen materials, vegetation, and other deleterious matter.

C. C. Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and
PT according to ASTM D 2487, Groups A-2-6, A-2-7, A-4, A-5, A-6, and A-7 according to
AASHTO M 145, or a combination of these groups.
1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of

optimum moisture content at time of compaction.

D. Base Course: Artificially graded mixture, crushed stone, ASTM D 2940/D 2940M; NYS DOT
733.0402 Type 2 crushed stone; Angular crushed stone: free of shale, clay, friable material and
debris.

E. Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940. Graded in accordance with ASTM C136.
Pipe bedding material as detailed for the particular utility:
1. Class I - Angular Granular material, ¼” to 1 ½” crushed stone or rock, ASTM D2321,

placed and tampered to firmly support gravity sewer pipe.
2. Class II - NYS DOT Item 733.0402, Type 2, crushed stone, ASTM D2487, less than 5%

passing No. 200 sieve.

F. Engineered Fill: Bank Run Gravel per NYS DOT Item 733.0403 and/or Item 733.0404.

G. Drainage Course:  Narrowly graded mixture of washed crushed stone, or crushed or uncrushed
gravel; ASTM D 448; coarse-aggregate grading Size 1 ½ inches.
1. Graded in accordance with ASTM C136, within the following limits:

a. 1 ½ inch sieve: 100 percent passing.
b. 1 inch sieve: 95 to 100 percent passing.
c. ½ inch sieve: 25 to 60 percent passing.
d. No. 4: 0 to 10 percent passing.
e. No. 8: 0 to 5 percent passing
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H. NYS DOT #3 Stone: Narrowly graded mixture of washed stone, or crushed or uncrushed
gravel; ASTM D448. Graded in accordance with ASTM D448 within the following limits:
1. Graded in accordance with ASTM C136, within the following limits:

a. 2 ½ inch sieve: 100 percent passing.
b. 2 inch sieve: 90 to 100 percent passing.
c. 1 ½  inch sieve: 35 to 70 percent passing.
d. 1 inch sieve: 0 to 15 percent passing.

I. Topsoil: Topsoil excavated on-site.
1. Topsoil furnished by the contractor shall consist of a natural friable surface soil without

admixtures of undesirable soil, refuse, or foreign materials. It shall be reasonably free
from roots, hard clay, coarse gravel, stones larger than 0.5 inches in  any dimension,
noxious weeds, tall grass, brush, sticks, stubble, or other material which would be
detrimental tot he proper development of vegetative growth.

2. Graded in accordance with ASTM C136, within the following limits:
a. 1 inch: 100 percent passing.
b. 0.5 inch: 95-100 percent passing.
c. No. 4: 75-100 percent passing.
d. No. 10: 60-100 percent passing.
e. No. 200: 10-60 percent passing.

3. Topsoil shall contain not less than 3%, or more than 20% organic matter, by weight as
determined by loss-on-ignition of oven-dried samples in accordance with ASTM T-6.
Organic material shall be decomposed free of wood.

4. Free of roots, rocks larger than 1/2 inch, subsoil, debris, large weeds and foreign matter.
5. Acidity range (pH) of 6.5  to 7.5.
6. Containing a minimum of 4 percent and a maximum of 25 percent inorganic matter.
7. Conforming to ASTM D2487 Group Symbol OH.

2.02 GEOTEXTILES

A. A. Subsurface Drainage Geotextile: Nonwoven needle-punched geotextile, manufactured for
subsurface drainage applications, made from polyolefins or polyesters; with elongation greater
than 50 percent; complying with AASHTO M 288 and the following, measured per test
methods referenced:
1. Survivability: Class 2; AASHTO M 288.
2. Survivability: As follows:

a. Grab Tensile Strength: 157 lbf (700 N); ASTM D 4632.
b. Sewn Seam Strength: 142 lbf (630 N); ASTM D 4632.
c. Tear Strength: 56 lbf (250 N); ASTM D 4533.
d. Puncture Strength: 56 lbf (250 N); ASTM D 4833.

3. Apparent Opening Size: No. 70 (0.212-mm) sieve, maximum; ASTM D 4751.
4. Permittivity: 0.1 per second, minimum; ASTM D 4491.
5. UV Stability: 50 percent after 500 hours' exposure; ASTM D 4355

B. Separation Geotextile: Woven geotextile fabric, manufactured for separation applications,
made from polyolefins or polyesters; with elongation less than 50 percent; complying with
AASHTO M 288 and the following, measured per test methods referenced:
1. Survivability: Class 2; AASHTO M 288.
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2. Survivability: As follows:
a. Grab Tensile Strength: 200 lbf (900 N); ASTM D 4632.
b. Sewn Seam Strength: 200 lbf (900 N); ASTM D 4632.
c. Tear Strength: 75 lbf (333 N); ASTM D 4533.
d. Puncture Strength: 90 lbf (400 N); ASTM D 4833.

3. Apparent Opening Size: No. 40 (0.425-mm) sieve, maximum; ASTM D 4751.
4. Permittivity: 0.05 per second, minimum; ASTM D 4491.
5. UV Stability: 50 percent after 500 hours' exposure; ASTM D 4355.

2.03 ACCESSORIES

A. Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape manufactured for
marking and identifying underground utilities, 6 inches (150 mm) wide and 4 mils (0.1 mm)
thick, continuously inscribed with a description of the utility; colored as follows:
1. Revise colors below to comply with local practice or requirements of authorities having

jurisdiction.
2. Red: Electric.
3. Yellow: Gas, fuel oil, steam, and dangerous materials.
4. Orange: Telephone and other communications.
5. Blue: Water systems.
6. Green: Sewer systems.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that survey bench marks and intended elevations for the Work are as indicated.

B. Identify required lines, levels, contours, and datum locations.

C. See Section 312200 for additional requirements.

D. Verify subdrainage, dampproofing, or waterproofing installation has been inspected.

E. Verify areas to be filled are not compromised with surface or ground water.

3.02 PREPARATION

A. Till and Scarify subgrade surface to a depth of 4 inches.

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

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

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

3.03 FILLING

A. Fill to contours and elevations indicated using unfrozen materials.
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B. Fill up to subgrade elevations unless otherwise indicated.

C. Employ a placement method that does not disturb or damage other work.

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

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

F. Granular Fill:  Place and compact materials in equal continuous layers not exceeding 6 inches
compacted depth.

G. Soil Fill:  Place and compact material in equal continuous layers not exceeding 8 inches
compacted depth.

H. Slope grade away from building minimum 2 inches in 10 feet, unless noted otherwise.  Make
gradual grade changes.  Blend slope into level areas.

I. Correct areas that are over-excavated.
1. Other areas:  Use general fill, flush to required elevation, compacted to minimum 97

percent of maximum dry density.

J. Compaction Density Unless Otherwise Specified or Indicated:
1. At all locations:  95 percent of maximum dry density.

K. Reshape and re-compact fills subjected to vehicular traffic.

L. Maintain temporary means and methods, as required, to remove all water while fill is being
placed as required, or until directed by the Architect.  Remove and replace soils deemed
unsuitable by classification and which are excessively moist due to lack of dewatering or
surface water control.

3.04 SUBGRADE INSPECTION

A. Notify Engineer when excavations have reached required subgrade.

B. If Engineer determines that unsatisfactory soil is present, continue excavation and replace with
compacted backfill or fill material as directed.

C. Proof-roll subgrade with heavy pneumatic-tired equipment to identify soft pockets and areas of
excess yielding. Do not proof-roll wet or saturated subgrades.

D. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or
construction activities, as directed by Engineer, without additional compensation.

3.05 BACKFILL

A. Place and compact backfill in excavations promptly, but not before completing the following:
1. Construction below finish grade including, where applicable, subdrainage,

dampproofing, waterproofing, and perimeter insulation.
2. Surveying locations of underground utilities for Record Documents.
3. Testing and inspecting underground utilities.
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4. Removing concrete formwork.
5. Removing trash and debris.
6. Removing temporary shoring, bracing, and sheeting.
7. Installing permanent or temporary horizontal bracing on horizontally supported walls.

B. Place backfill on subgrades free of mud, frost, snow, or ice.

3.06 UTILITY TRENCH BACKFILL

A. Place backfill on subgrades free of mud, frost, snow, or ice.

B. Place and compact bedding course on trench bottoms and where indicated. Shape bedding
course to provide continuous support for bells, joints, and barrels of pipes and for joints,
fittings, and bodies of conduits.

C. Trenches under Roadways and Walks: Backfill utilizing Base Course for the entire depth.

D. Initial Backfill/Bedding:
1. Soil Backfill: Place and compact initial backfill/bedding of base material, free of

particles larger than 1 ½ inch (38 mm) in any dimension, to a height of 12 inches (300
mm) over the pipe or conduit.
a. Carefully compact initial bedding under pipe haunches and compact evenly up on

both sides and along the full length of piping or conduit to avoid damage or
displacement of piping or conduit. Coordinate backfilling with utilities testing.

E. Final Backfill:
1. Soil Backfill: Place and compact final backfill of satisfactory soil to final subgrade

elevation.

F. Warning Tape: Install warning tape directly above utilities, 12 inches (300 mm) below finished
grade, except 6 inches (150 mm) below subgrade under pavement and slabs.

G. Backfill to contours and elevations indicated using unfrozen materials.

H. Systematically fill to allow maximum time for natural settlement. Do not fill over porous, wet,
frozen, or spongey subgrade surfaces.

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

J. Place and compact Bedding and Backfill materials in equal continuous layers not exceeding 6
inches compacted depth.

K. Correct areas that are over-excavated.
1. Thrust bearing surfaces: Fill with concrete.
2. Other areas: Use granular fill, flush to required elevation, compacted to minimum 95

percent of maximum dry density.

L. Compaction Density Unless Otherwise Specified or Indicated:
1. At unpaved areas: 90 percent of maximum dry density.
2. At paved areas: 95 percent of maximum dry density.

M. Re-shape and re-compact fills subjected to vehicular traffic.
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N. Top Surface of General Backfilling: Plus or minus 1 inch from required elevations.

O. Top Surface of Backfilling under Paved Areas and Trenches: Plus or minus ½ inch from
required elevations.

3.07 GENERAL FILL

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill
material will bond with existing material.

B. Place and compact fill material in layers to required elevations as follows:
1. Revise soil materials in subparagraphs below to suit Project. Other soil materials, such as

a drainage course or subbase or base courses, may still be required over fill.
2. Under grass and planted areas, use satisfactory soil material.
3. Under walks and pavements, use satisfactory soil material.
4. Under steps and ramps, use engineered fill.

C. Place soil fill on subgrades free of mud, frost, snow, or ice.

3.08 SOIL MOISTURE CONTROL

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before
compaction to within 2 percent of optimum moisture content.
1. Do not place Backfill or Fill soil material on surfaces that are muddy, frozen, or contain

frost or ice.
2. Remove and replace, or scarify and air dry otherwise satisfactory soil material that

exceeds optimum moisture content by 2 percent and is too wet to compact to specified
dry unit weight.

3.09 COMPACTION OF SOIL BACKFILLS AND FILLS

A. Place Backfill and Fill soil materials in layers not more than 6 inches under structures and 12
inches under lawn areas for material compacted by heavy compaction equipment, and not more
than 4 inches (100 mm) for material compacted by hand-operated tampers.

B. Place Backfill and Fill soil materials evenly on all sides of structures to required elevations, and
uniformly along the full length of each structure.

C. Compact soil materials to not less than the following percentages of maximum dry unit weight
according ASTM D 1557:
1. Under structures, building slabs, steps, walkways, manholes and pavements, Proofroll

existing subgrade and compact each layer of backfill or fill soil material to 95 percent
compaction.

2. Under lawn or unpaved areas, proof roll and compact each layer of backfill or fill soil
material to 90 percent compaction.
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3.10 GRADING

A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply
with compaction requirements and grade to cross sections, lines, and elevations indicated.

B. Site Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish
subgrades to required elevations within the following tolerances:
1. Lawn or Unpaved Areas:  Plus or minus 1 inch (25 mm).
2. Walks:  Plus or minus ½ inch (13 mm).
3. Pavements:  Plus or minus ¼ inch (7 mm).
4. Trenches: Plus or minus ½ inch (13 mm).

3.11 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS

A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice.

B. On prepared subgrade, place subbase course and base course under pavements and walks as
follows:
1. Install separation geotextile on prepared subgrade according to manufacturer's written

instructions, overlapping sides and ends.
2. Place base course material over subbase course under hot-mix asphalt pavement.
3. Shape subbase course and base course to required crown elevations and cross-slope

grades.
4. Place subbase course and base course 6 inches (150 mm) or less in compacted thickness

in a single layer.
5. Place subbase course and base course that exceeds 6 inches (150 mm) in compacted

thickness in layers of equal thickness, with no compacted layer more than 6 inches (150
mm) thick or less than 3 inches (75 mm) thick.

6. Compact subbase course and base course at optimum moisture content to required
grades, lines, cross sections, and thickness to not less than 98 percent of maximum dry
unit weight according to ASTM D 1557.

3.12 DRAINAGE COURSE

A. Place Drainage Course on Subgrades free of mud, frost, snow, or ice.

B. On prepared Subgrade, place and compact Drainage Course under cast-in-place concrete
slabs-on-grade as follows:
1. Place Drainage Course that exceeds 6 inches (150 mm) in compacted thickness in layers

of equal thickness, with no compacted layer more than 6 inches (150 mm) thick.
2. Compact each layer of Drainage Course to required cross sections and thicknesses to not

less than 98 percent of maximum dry unit weight according to ASTM D 698.

3.13 FIELD QUALITY CONTROL

A. Testing Agency:  Contractor will engage a qualified independent geotechnical engineering
testing agency to perform field quality-control testing.
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B. Allow testing agency to inspect and test Subgrades and each Fill or Backfill layer.  Proceed
with subsequent earthwork only after test results for previously completed work comply with
requirements.

C. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be
performed to verify design bearing capacities.  Subsequent verification and approval of other
footing subgrades may be based on a visual comparison of subgrade with tested subgrade when
approved by Engineer.

D. Testing agency will test soils in accordance with the following:
1. ASTM C 136 - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates;

1996a.
2. ASTM D 1557 - Test Method for Laboratory Compaction Characteristics of Soil Using

Modified Effort (56,000 ft-lbf/ft3 (2,700 kN m/m3)); 1991.
3. ASTM D 2167 - Standard Test Method for Density and Unit Weight of Soil in Place by

the Rubber Balloon Method; 1994.
4. ASTM D 2922 - Standard Test Methods for Density of Soil and Soil-Aggregate in Place

by Nuclear Methods (Shallow Depth); 1996.
5. ASTM D 3017 - Standard Test Method for Water Content of Soil and Rock in Place by

Nuclear Methods (Shallow Depth); 1996.

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

F. Frequency of Tests in Trenches: Perform one test on each lift per 100 feet of trench length. For
runs less than 100 feet, perform one test on each lift.

G. Frequency of for Site fills : One compaction test shall be performed for each lift for every 1,500
square feet of building area, 2,000 square feet of paved area and 5,000 square feet of unpaved
area.

H. When testing agency reports that Subgrades, Fills, or Backfills have not achieved degree of
compaction specified, scarify and moisten or aerate, or remove and replace soil to depth
required; re-compact and re-test until specified compaction is obtained.

I. Initial samples and test reports shall be prepared and submitted for each type of material to be
utilized. Multiple tests may be required for materials that may vary through the project.

J. Daily testing and compaction reports shall be kept on site or provided to the Engineer for
verification.

3.14 PROTECTION

A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep
free of trash and debris.

B. Repair and reestablish grades to specified tolerances where completed or partially completed
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent
construction operations or weather conditions.

C. Where settling occurs before Project correction period elapses, remove finished surfacing,
backfill with additional soil material, compact, and reconstruct surfacing.
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1. Restore appearance, quality, and condition of finished surfacing to match adjacent work,
and eliminate evidence of restoration to greatest extent possible.

3.15 DISPOSAL OF SURPLUS AND WASTE MATERIALS

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

3.16 TOLERANCES

A. Top Surface of General Filling:  Plus or minus 1 inch from required elevations.

3.17 CLEANING

A. See Section 017419 - Construction Waste Management and Disposal, for additional
requirements.

B. Remove unused stockpiled materials, leave area in a clean and neat condition.  Grade stockpile
area to prevent standing surface water.

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

END OF SECTION
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SECTION 321216 - ASPHALT PAVING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Aggregate base course.

B. Surface sealer.

1.02 RELATED REQUIREMENTS

A. Section 312200 - Grading:  Preparation of site for paving and base.

B. Section 312323 - Fill:  Compacted subgrade for paving.

C. Section 321313 - Concrete Paving:  Concrete sidewalks, curbs, and gutters.

D. Section 330513 - Manholes and Structures:  Manholes, including frames; gutter drainage
grilles, covers, and frames for placement by this section.

1.03 REFERENCE STANDARDS

1.04 SUBMITTALS

A. Product Data:  For each type of product indicated.  Include technical data and tested physical
and performance properties.
1. Retain one of two subparagraphs below.  Retain first if specifying state or local DOT

standard paving mixes.  Retain second if specifying nonstandard mixes or DOT mixes
without requiring certification.

2. Job-Mix Designs:  Certification, by authorities having jurisdiction, of approval of each
job mix proposed for the Work.

3. Job-Mix Designs:  For each job mix proposed for the Work.

B. Qualification Data:  For qualified manufacturer and Installer.

C. Material Certificates:  For each paving material, from manufacturer.

D. Material Test Reports:  For each paving material.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  A paving-mix manufacturer registered with and approved by
authorities having jurisdiction or the DOT of state in which Project is located.

B. Installer Qualifications:  Imprinted-asphalt manufacturers authorized installer who is trained &
approved for installation of imprinted asphalt required for this project.

C. Testing Agency Qualifications:  Qualified according to ASTM D 3666 for testing indicated.
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D. Retain "Regulatory Requirements" Paragraph below if asphalt paving work is located on public
property and must comply with requirements of state or local DOT.  Also retain if referencing
these requirements regardless of property ownership.

E. Regulatory Requirements:  Comply with materials, workmanship, and other applicable
requirements of the NYS DOT Standard of Specifications for asphalt paving work.
1. Measurement and payment provisions and safety program submittals included in

standard specifications do not apply to this Section.

F. Preinstallation Conference:  Conduct conference at Project Site.
1. Review methods and procedures related to hot-mix asphalt paving including, but not

limited to, the following:
a. Review proposed sources of paving materials, including capabilities and location

of plant that will manufacture hot-mix asphalt.
b. Review condition of subgrade and preparatory work.
c. Review requirements for protecting paving work, including restriction of traffic

during installation period and for remainder of construction period.

G. Review and finalize construction schedule and verify availability of materials, Installer's
personnel, equipment, and facilities needed to make progress and avoid delays

1.06 DELIVERY, STORAGE AND HANDLING

A. Deliver pavement-marking materials to Project site in original packages with seals unbroken
and bearing manufacturer's labels containing brand name and type of material, date of
manufacture, and directions for storage.

B. Store pavement-marking materials in a clean, dry, protected location within temperature range
required by manufacturer.  Protect stored materials from direct sunlight.

1.07 FIELD CONDITIONS

A. Environmental Limitations:  Do not apply asphalt materials if subgrade is wet or excessively
damp, if rain is imminent or expected before time required for adequate cure, or if the
following conditions are not met:
1. Tack Coat:  Minimum surface temperature of 60 deg F (15.6 deg C).
2. Revise temperature in "Asphalt Base Course" Subparagraph below to suit Project.

Thicker asphalt base courses may be placed if surface temperature exceeds freezing.
3. Asphalt Base Course:  Minimum surface temperature of 40 deg F (4.4 deg C) and rising

at time of placement.
4. Asphalt Surface Course:  Minimum surface temperature of 60 deg F (15.6 deg C) at time

of placement.

PART 2  PRODUCTS

2.01 MATERIALS

A. Aggregates:
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1. General:  Use materials and gradations that have performed satisfactorily in previous
installations.

2. Coarse Aggregate:  ASTM D 692, sound; angular crushed stone, crushed gravel, or
cured, crushed blast-furnace slag.

3. Fine Aggregate:  ASTM D 1073 or AASHTO M 29, sharp-edged natural sand or sand
prepared from stone, gravel, cured blast-furnace slag, or combinations thereof.
a. For hot-mix asphalt, limit natural sand to a maximum of 20 percent by weight of

the total aggregate mass.
4. Mineral Filler:  ASTM D 242 or AASHTO M 17, rock or slag dust, hydraulic cement, or

other inert material.

2.02 ASPHALT MATERIALS

A. Asphalt Binder:  AASHTO M 320, or AASHTO MP 1a.

B. Asphalt Cement:  ASTM D 3381 for viscosity-graded material.

C. Tack Coat:  NYS DOT Item #407.0102 or #407.0103, ASTM D 977 emulsified asphalt, or
anionic emulsified asphalt, slow setting, diluted in water, of suitable grade and consistency for
application.

D. Water:  Potable.

2.03 AUXILIARY MIXES

A. A. Joint Sealant:  Liquid asphalt that meets the requirements of NYS DOT Standard
Specifications section 702-070D, asphalt filler.

2.04 MIXES

A. Hot-Mix Asphalt:  Dense-graded, hot-laid, hot-mix asphalt plant mixes NYS DOT and
complying with the following requirements:
1. Provide mixes with a history of satisfactory performance in geographical area where

Project is located.
2. Base Course:  NYS DOT 402.1989, Type 3, F9.
3. Surface Course:  NYS DOT 402.0989, Type 7, F9.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that compacted subgrade is dry and ready to support paving and imposed loads.

B. Verify gradients and elevations of base are correct.

3.02 PATCHING

A. Hot Mix Asphalt Pavement:  Saw cut perimeter of patch and excavate existing pavement
section to sound base.  Excavate rectangular or trapezoidal patches, extending 12 inches (300
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mm) into perimeter of adjacent sound pavement, unless otherwise indicated.  Cut excavation
faces vertically.  Remove excavated material.  Recompact existing unbound-aggregate base
course to form new subgrade.

B. Tack Coat:  Before placing patch material, apply tack coat uniformly to vertical asphalt
surfaces abutting the patch.  Apply at a rate of 0.05 to 0.15 gal./sq. yd. (0.2 to 0.7 L/sq. m).
1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.

Remove spillages and clean affected surfaces.

C. Placing Patch Material:  Partially fill excavated pavements with hot-mix asphalt base mix and,
while still hot, compact.  Cover asphalt base course with compacted, hot-mix surface layer
finished flush with adjacent surfaces.

3.03 REPAIRS

A. Leveling Course:  Install and compact leveling course consisting of hot-mix asphalt surface
course to level sags and fill depressions deeper than 1 inch (25 mm) in existing pavements.

B. Crack and Joint Filling:  Remove existing joint filler material from cracks or joints to a depth of
1/4 inch (6 mm).
1. Clean cracks and joints in existing hot-mix asphalt pavement.
2. Use emulsified-asphalt slurry to seal cracks and joints less than 1/4 inch (6 mm) wide.

Fill flush with surface of existing pavement and remove excess.
3. applied joint sealant to seal cracks and joints more than 1/4 inch (6 mm) wide.  Fill flush

with surface of existing pavement and remove Use hot- excess.

3.04 SURFACE PREPARATION

A. General:  Immediately before placing asphalt materials, remove loose and deleterious material
from substrate surfaces.  Ensure that prepared subgrade is ready to receive paving.

B. Tack Coat:  Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq.
yd. (0.2 to 0.7 L/sq. m).
1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.

Remove spillages and clean affected surfaces.

3.05 PLACING HOT-MIX ASPHALT

A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off.  Place
asphalt mix by hand in areas inaccessible to equipment in a manner that prevents segregation of
mix.  Place each course to required grade, cross section, and thickness when compacted.
1. Place hot-mix asphalt base course in number of lifts and thicknesses indicated.
2. Place hot-mix asphalt surface course in single lift.
3. Spread mix at a minimum temperature of 250 deg F (121 deg C).
4. Begin applying mix along centerline of crown for crowned sections and on high side of

one-way slopes unless otherwise indicated.
5. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and

tears in asphalt-paving mat.
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B. Place paving in consecutive strips not less than 10 feet (3 m) wide unless infill edge strips of a
lesser width are required.
1. After first strip has been placed and rolled, place succeeding strips and extend rolling to

overlap previous strips.  Overlap mix placement about 1 to 1-1/2 inches (25 to 38 mm)
from strip to strip to ensure proper compaction of mix along longitudinal joints.

2. Complete a section of asphalt base course before placing asphalt surface course.

C. Promptly correct surface irregularities in paving course behind paver.  Use suitable hand tools
to remove excess material forming high spots.  Fill depressions with hot-mix asphalt to prevent
segregation of mix; use suitable hand tools to smooth surface.

3.06 JOINTS

A. Construct joints to ensure a continuous bond between adjoining paving sections.  Construct
joints free of depressions, with same texture and smoothness as other sections of hot-mix
asphalt course.
1. Clean contact surfaces and apply tack coat to joints.
2. Offset longitudinal joints, in successive courses, a minimum of 6 inches (150 mm).
3. Offset transverse joints, in successive courses, a minimum of 24 inches (600 mm).
4. Construct transverse joints at each point where paver ends a day's work and resumes

work at a subsequent time.  Construct these joints using either "bulkhead" or "papered"
method according to AI MS-22, for both "Ending a Lane" and "Resumption of Paving
Operations."

5. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive
displacement.

6. Compact asphalt at joints to a density within 2 percent of specified course density.

3.07 COMPACTION

A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight without
excessive displacement.  Compact hot-mix paving with hot, hand tampers or with
vibratory-plate compactors in areas inaccessible to rollers.
1. Complete compaction before mix temperature cools to 185 deg F (85 deg C).

B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling joints and
outside edge.  Examine surface immediately after breakdown rolling for indicated crown,
grade, and smoothness.  Correct laydown and rolling operations to comply with requirements.

C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling while
hot-mix asphalt is still hot enough to achieve specified density.  Continue rolling until hot-mix
asphalt course has been uniformly compacted to the following density:
1. Average Density:  96 percent of reference laboratory density according to ASTM D 6927

or AASHTO T 245, but not less than 94 percent or greater than 100 percent.

D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still
warm.

E. Edge Shaping:  While surface is being compacted and finished, trim edges of pavement to
proper alignment.  Bevel edges while asphalt is still hot; compact thoroughly.
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F. Repairs:  Remove paved areas that are defective or contaminated with foreign materials and
replace with fresh, hot-mix asphalt.  Compact by rolling to specified density and surface
smoothness.

G. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled
and hardened.

H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become
marked.

3.08 INSTALLATION TOLERANCES

A. Pavement Thickness:  Compact each course to produce the thickness indicated within the
following tolerances:
1. Base Course:  Plus or minus 1/2 inch (13 mm).
2. Surface Course:  Plus 1/4 inch (6 mm), no minus.

B. Pavement Surface Smoothness:  Compact each course to produce a surface smoothness within
the following tolerances as determined by using a 10-foot (3-m) straightedge applied
transversely or longitudinally to paved areas:
1. Base Course:  1/4 inch (6 mm).
2. Surface Course:  1/8 inch (3 mm).
3. Crowned Surfaces:  Test with crowned template centered and at right angle to crown.

Maximum allowable variance from template is 1/4 inch (6 mm).

3.09 SURFACE TREATMENTS

A. Asphalt Surface Sealant:  Apply sealant coat in a uniform thickness and allow to cure.
1. Roll seal to remove ridges and provide a uniform, smooth surface.

3.10 FIELD QUALITY CONTROL

A. Testing Agency:  Contractor will engage a 3rd party qualified testing agency to perform tests
and inspections.

B. Thickness:  In-place compacted thickness of hot-mix asphalt courses will be determined
according to ASTM D 3549.

C. Surface Smoothness:  Finished surface of each hot-mix asphalt course will be tested for
compliance with smoothness tolerances.

D. In-Place Density:  Conduct any necessary testing to ensure the specified density is achieved. A
nuclear gauge shall be used to monitor pavement density in accordance with ASTM D2950.
Take nuclear density gauge readings at locations and intervals every 100 feet along the length
of pavement for each pass of the paver.

E. Replace and compact hot-mix asphalt where core tests were taken.

F. Remove and replace or install additional hot-mix asphalt where test results or measurements
indicate that it does not comply with specified requirements.
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3.11 WASTE HANDLING

A. Except for material indicated to be recycled, remove excavated materials from Project site and
legally dispose of them in an EPA-approved landfill.
1. Do not allow milled materials to accumulate on-site.

END OF SECTION
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SECTION 321313 - CONCRETE PAVING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Concrete sidewalks and integral curbs.

1.02 RELATED REQUIREMENTS

A. Section 312200 - Grading:  Preparation of site for paving and base and preparation of subsoil at
pavement perimeter for planting.

B. Section 312323 - Fill:  Compacted subbase for paving.

1.03 SUBMITTALS

A. Product Data:  Provide data on joint filler, admixtures, and curing compound.

B. Design Mixtures: For each concrete paving mixture. Include alternate design mixtures when
characteristics of materials, Project conditions, weather, test results, or other circumstances
warrant adjustments.

C. Material Certificates: For the following, from manufacturer:
1. Cementitious materials.
2. Steel reinforcement and reinforcement accessories.
3. Fiber reinforcement.
4. Admixtures.
5. Curing compounds.
6. Applied finish materials.
7. Bonding agent or epoxy adhesive.
8. Joint fillers.

D. Field quality-control reports.

1.04 QUALITY ASSURANCE

A. Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing
ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for
production facilities and equipment.

B. Testing Agency Qualifications: Qualified according to ASTM C 1077 and ASTM E 329 for
testing indicated.

C. Concrete Testing Service: Engage a qualified testing agency to perform material evaluation
tests and to design concrete mixtures.

D. ACI Publications: Comply with ACI 301 (ACI 301M) unless otherwise indicated.
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1.05 FIELD CONDITIONS

A. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other
construction activities.

B. Cold-Weather Concrete Placement: Protect concrete work from physical damage or reduced
strength that could be caused by frost, freezing, or low temperatures. Comply with ACI 306.1
and the following:
1. When air temperature has fallen to or is expected to fall below 40 deg F (4.4 deg C),

uniformly heat water and aggregates before mixing to obtain a concrete mixture
temperature of not less than 50 deg F (10 deg C) and not more than 80 deg F (27 deg C)
at point of placement.

2. Do not use frozen materials or materials containing ice or snow.
3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or

chemical accelerators unless otherwise specified and approved in design mixtures.

PART 2  PRODUCTS

2.01 FORM MATERIALS

A. Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type
materials to provide full-depth, continuous, straight, and smooth exposed surfaces.
1. Use flexible or uniformly curved forms for curves with a radius of 100 feet (30.5 m) or

less.

B. Form-Release Agent: Commercially formulated form-release agent that will not bond with,
stain, or adversely affect concrete surfaces and that will not impair subsequent treatments of
concrete surfaces.

2.02 STEEL REINFORCEMENT

A. Plain-Steel Welded Wire Reinforcement: ASTM A 185/A 185M, fabricated from as-drawn
steel wire into flat sheets.

B. Deformed-Steel Welded Wire Reinforcement: ASTM A 497 flat sheet.

C. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420); deformed.

D. Plain-Steel Wire: ASTM A 82/A 82M, as drawn.

E. Deformed-Steel Wire: ASTM A 496.

F. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening
reinforcing bars, welded wire reinforcement, and dowels in place. Manufacture bar supports
according to CRSI's "Manual of Standard Practice”.

2.03 CONCRETE MATERIALS

A. Cementitious Material: Use the following cementitious materials, of same type, brand, and
source throughout Project:
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1. Portland Cement: ASTM C 150, Type I, Type II or Type I/II.

B. Normal-Weight Aggregates: ASTM C 33, Class 4S coarse aggregate, uniformly graded.
Provide aggregates from a single source.

C. Water: ASTM C 94/C 94M.

D. Air-Entraining Admixture: ASTM C 260.

E. Chemical Admixtures: ASTM C 494/C 494M, of type suitable for application, certified by
manufacturer to be compatible with other admixtures and to contain not more than 0.1 percent
water-soluble chloride ions by mass of cementitious material.

2.04 FIBER REINFORCEMENT

A. Synthetic Fiber: Monofilament or fibrillated polypropylene fibers engineered and designed for
use in concrete paving, complying with ASTM C 1116/C 1116M, Type III, 1/2 to 1-1/2 inches
(13 to 38 mm) long.

2.05 CURING MATERIALS

A. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth.

B. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene
sheet.

C. Water: Potable.

D. Evaporation Retarder: Waterborne, monomolecular, film forming, manufactured for application
to fresh concrete.

E. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B,
dissipating.

F. White, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 2, Class B,
dissipating.

2.06 RELATED MATERIALS

A. Expansion-and-Isolation-Joint-Filler Strips: ASTM D 1752, cork or self-expanding cork.

B. Color Pigment:  ASTM C 979, synthetic mineral-oxide pigments or colored water-reducing
admixtures; color stable, free of carbon black, nonfading, and resistant to lime and other alkalis.

2.07 CONCRETE MIXTURES

A. Prepare design mixtures, proportioned according to ACI 301 (ACI 301M), with the following
properties:
1. Walks and Curbs

a. Compressive Strength (28 Days): 4,500 psi (31 MPa).
b. Maximum Water-Cementitious Materials Ratio at Point of Placement: 0.45.
c. Slump Limit: 4 inches (100 mm), plus or minus 1 inch (25 mm).
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d. Air Content: 5-1/2 percent plus or minus 1.5 percent.

B. Synthetic Fiber: Uniformly disperse in concrete mixture at manufacturer's recommended rate,
but not less than 1.0 lb/cu. yd. (0.60 kg/cu. m).

C. Color Pigment: Add color pigment to concrete mixture according to manufacturer's written
instructions.

2.08 CONCRETE MIXING

A. Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to
ASTM C 94/C 94M and ASTM C 1116/C 1116M. Furnish batch certificates for each batch
discharged and used in the Work.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine exposed subgrades and subbase surfaces for compliance with requirements for
dimensional, grading, and elevation tolerances.

B. Proof-roll prepared subbase surface below concrete paving to identify soft pockets and areas of
excess yielding.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 EDGE FORMS AND SCREED CONSTRUCTION

A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines,
grades, and elevations. Install forms to allow continuous progress of work and so forms can
remain in place at least 24 hours after concrete placement.

B. Clean forms after each use and coat with form-release agent to ensure separation from concrete
without damage.

3.03 STEEL REINFORCEMENT INSTALLATION

A. A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and
supporting reinforcement.

3.04 JOINTS

A. General: Form construction, isolation, and contraction joints and tool edges true to line, with
faces perpendicular to surface plane of concrete. Construct transverse joints at right angles to
centerline unless otherwise indicated.

B. Construction Joints: Set construction joints at side and end terminations of paving and at
locations where paving operations are stopped for more than one-half hour unless paving
terminates at isolation joints.
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C. Isolation Joints: Form isolation joints of preformed joint-filler strips abutting concrete curbs,
catch basins, manholes, inlets, structures, other fixed objects, and where indicated.

D. Contraction Joints: Form weakened-plane contraction joints, sectioning concrete into areas as
indicated. Construct contraction joints for a depth equal to at least one-fourth of the concrete
thickness.

E. Edging: Tool edges of paving, gutters, curbs, and joints in concrete after initial floating with an
edging tool to a 1/4-inch (6-mm) radius. Repeat tooling of edges after applying surface finishes.
Eliminate edging-tool marks on concrete surfaces.

3.05 CONCRETE PLACEMENT

A. Moisten subbase to provide a uniform dampened condition at time concrete is placed. Do not
place concrete around manholes or other structures until they are at required finish elevation
and alignment.

B. Comply with ACI 301 (ACI 301M) requirements for measuring, mixing, transporting, and
placing concrete.

C. Deposit and spread concrete in a continuous operation between transverse joints. Do not push
or drag concrete into place or use vibrators to move concrete into place.

D. Screed paving surface with a straightedge and strike off.

E. Commence initial floating using bull floats or darbies to impart an open-textured and uniform
surface plane before excess moisture or bleedwater appears on the surface. Do not further
disturb concrete surfaces before beginning finishing operations or spreading surface treatments.

F. Curbs and Gutters: Use design mixture for automatic machine placement. Produce curbs and
gutters to required cross section, lines, grades, finish, and jointing.

3.06 FLOAT FINISHING

A. General: Do not add water to concrete surfaces during finishing operations.

B. Float Finish: Begin the second floating operation when bleed-water sheen has disappeared and
concrete surface has stiffened sufficiently to permit operations. Float surface with power-driven
floats or by hand floating if area is small or inaccessible to power units. Finish surfaces to true
planes. Cut down high spots and fill low spots. Refloat surface immediately to uniform granular
texture.
1. Medium-to-Fine-Textured Broom Finish: Draw a soft-bristle broom across float-finished

concrete surface, perpendicular to line of traffic, to provide a uniform, fine-line texture,
followed by tooled edging and jointing.

3.07 CONCRETE PROTECTION AND CURING

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures.

B. Comply with ACI 306.1 for cold-weather protection.
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C. Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy
conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and during
finishing operations. Apply according to manufacturer's written instructions after placing,
screeding, and bull floating or darbying concrete but before float finishing.

D. Begin curing after finishing concrete but not before free water has disappeared from concrete
surface.

E. Curing Methods: Cure concrete by moisture curing, curing compound, or a combination of
these methods as follows:
1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the

following materials:
a. Water.
b. Continuous water-fog spray.
c. Absorptive cover, water saturated and kept continuously wet. Cover concrete

surfaces and edges with 12-inch (300-mm) lap over adjacent absorptive covers.
2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining

cover, placed in widest practicable width, with sides and ends lapped at least 12 inches
(300 mm), and sealed by waterproof tape or adhesive. Immediately repair any holes or
tears occurring during installation or curing period, using cover material and waterproof
tape.

3. Curing Compound: Apply uniformly in continuous operation by power spray or roller
according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall
within three hours after initial application. Maintain continuity of coating, and repair
damage during curing period.

3.08 PAVING TOLERANCES

A. Comply with tolerances in ACI 117 (ACI 117M) and as follows:
1. Elevation: 1/4 inch (6 mm).
2. Thickness: Plus 3/8 inch (10 mm), minus 1/4 inch (6 mm).
3. Surface: Gap below 10-foot- (3-m-) long, unleveled straightedge not to exceed 1/4 inch

(6 mm).
4. Joint Spacing: 3 inches (75 mm).
5. Contraction Joint Depth: Plus 1/4 inch (6 mm), no minus.
6. Joint Width: Plus 1/8 inch (3 mm), no minus.

3.09 FIELD QUALITY CONTROL

A. Testing Agency:  Contractor will engage a qualified 3rd party testing agency to perform tests
and inspections.

B. Testing Services:  Testing of composite samples of fresh concrete obtained according to ASTM
C 172 shall be performed according to the following requirements:
1. Testing Frequency:  Obtain at least one composite sample for each 5000 sq. ft. (465 sq.

m) or fraction thereof of each concrete mixture placed each day.
a. When frequency of testing will provide fewer than five compressive-strength tests

for each concrete mixture, testing shall be conducted from at least five randomly
selected batches or from each batch if fewer than five are used.
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2. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite
sample, but not less than one test for each day's pour of each concrete mixture.  Perform
additional tests when concrete consistency appears to change.

3. Air Content:  ASTM C 231, pressure method; one test for each composite sample, but
not less than one test for each day's pour of each concrete mixture.

4. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air temperature
is 40 deg F (4.4 deg C) and below and when it is 80 deg F (27 deg C) and above, and one
test for each composite sample.

5. Compression Test Specimens:  ASTM C 31/C 31M; cast and laboratory cure one set of
three standard cylinder specimens for each composite sample.

6. Compressive-Strength Tests:  ASTM C 39/C 39M; test one specimen at seven days and
two specimens at 28 days.
a. A compressive-strength test shall be the average compressive strength from two

specimens obtained from same composite sample and tested at 28 days.

C. Strength of each concrete mixture will be satisfactory if average of any three consecutive
compressive-strength tests equals or exceeds specified compressive strength and no
compressive-strength test value falls below specified compressive strength by more than 500
psi (3.4 MPa), or flexural-strength test value falls below specified flexural strength by more
than 50 psi.

D. Test results shall be reported in writing to Engineer, concrete manufacturer, and Contractor
within 48 hours of testing.  Reports of compressive-strength tests shall contain Project
identification name and number, date of concrete placement, name of concrete testing and
inspecting agency, location of concrete batch in Work, design compressive strength at 28 days,
concrete mixture proportions and materials, compressive breaking strength, and type of break
for both 7- and 28-day tests.

E. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be
permitted by Architect but will not be used as sole basis for approval or rejection of concrete.

F. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when
test results indicate that slump, air entrainment, compressive strengths, or other requirements
have not been met, as directed by Engineer.

G. Concrete paving will be considered defective if it does not pass tests and inspections.

H. Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.

I. Prepare test and inspection reports.

3.10 REPAIR AND PROTECTION

A. Remove and replace concrete paving that is broken, damaged, or defective or that does not
comply with requirements in this Section. Remove work in complete sections from joint to joint
unless otherwise approved by Engineer.

B. Protect concrete paving from damage. Exclude traffic from paving for at least 14 days after
placement. When construction traffic is permitted, maintain paving as clean as possible by
removing surface stains and spillage of materials as they occur.
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C. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. Sweep
paving not more than two days before date scheduled for Substantial Completion inspections.

3.11 FORMING

A. Place and secure forms to correct location, dimension, profile, and gradient.

3.12 PLACING CONCRETE

A. Ensure reinforcement, inserts, embedded parts, and formed joints are not disturbed during
concrete placement.

END OF SECTION
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SECTION 329219 - SEEDING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Preparation of subsoil.

B. Placing topsoil.

C. Seeding, mulching and fertilizer.

D. Maintenance.

1.02 RELATED REQUIREMENTS

A. Section 312200 - Grading:  Preparation of subsoil and placement of topsoil in preparation for
the work of this section.

B. Section 312323 - Fill:  Topsoil material.

1.03 DEFINITIONS

A. Weeds:  Include Dandelion, Jimsonweed, Quackgrass, Horsetail, Morning Glory, Rush Grass,
Mustard, Lambsquarter, Chickweed, Cress, Crabgrass, Canadian Thistle, Nutgrass, Poison Oak,
Blackberry, Tansy Ragwort, Bermuda Grass, Johnson Grass, Poison Ivy, Nut Sedge, Nimble
Will, Bindweed, Bent Grass, Wild Garlic, Perennial Sorrel, and Brome Grass.

1.04 SUBMITTALS

A. Topsoil samples.

B. Maintenance Data:  Include maintenance instructions, cutting method and maximum grass
height; types, application frequency, and recommended coverage of fertilizer.

1.05 REGULATORY REQUIREMENTS

A. Comply with regulatory agencies for fertilizer and herbicide composition.

B. Provide certificate of compliance from authority having jurisdiction indicating approval of seed
mixture.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver grass seed mixture in sealed containers.  Seed in damaged packaging is not acceptable.
Deliver seed mixture in containers showing percentage of seed mix, year of production, net
weight, date of packaging, and location of packaging.

B. Deliver fertilizer in waterproof bags showing weight, chemical analysis, and name of
manufacturer.
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1.07 FIELD CONDITIONS

A. Retain "Planting Restrictions" Paragraph below to restrict planting times.

B. Planting Restrictions:  Plant during one of the following periods.  Coordinate planting periods
with initial maintenance periods to provide required maintenance from date of planting
completion.
1. In "Spring Planting" and "Fall Planting" subparagraphs below, insert specific dates for

spring and fall plantings of seed, sod, plugs, sprigs, and meadows if required.
2. Spring Planting:  April 15 to June 15.
3. Fall Planting:  September 15 to October 15.

C. Weather Limitations:  Proceed with planting only when existing and forecasted weather
conditions permit planting to be performed when beneficial and optimum results may be
obtained.  Apply products during favorable weather conditions according to manufacturer's
written instructions.

D. Temporary seeding:  Adjust seeding for planting season.  Install temporary seeding and
mulching, and maintain, until such time permanent seeding can be completed during
appropriate season and weather conditions.

PART 2  PRODUCTS

2.01 SEED MIXTURE

A. Seed Mixture:
1. Kentucky Bluegrass (Poa pratensis):  40 percent.
2. Creeping Red Fescue Grass (Festuca rubra variety):  25 percent.
3. Perennial Ryegrass (Lolium perenne):  15 percent.
4. Tall Fescue Grass (Festuca arundinacea):  20 percent.

B. Quality:  State-certified seed of grass species as listed below for solar exposure.

C. Quality:  Seed of grass species as listed below for solar exposure, with not less than 85 percent
germination, not less than 95 percent pure seed, and not more than 0.5 percent weed seed:

D. Sun and Partial Shade:  Proportioned by weight as follows:

2.02 SOIL MATERIALS

A. Topsoil:
1. Topsoil furnished by the contractor shall consist of natural friable surface soil without

admixtures of undesirable soil, refuse, or foreign materials. It shall be reasonably free
from roots, hard clay, coarse gravel, stones larger than 0.5 inches in any dimension,
noxious weeds, tall grass, brush, sticks, stubble, or other material which would be
detrimental tot he proper development of vegetative growth.

2. Graded in accordance with ASTM C136, within the following limits:
a. 1 inch: 100 percent passing.
b. 0.5 inch: 95-100 percent passing.
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c. No. 4: 75-100 percent passing.
d. No. 10: 60-100 percent passing.
e. No. 200: 10-60 percent passing.

3. Topsoil shall contain not less than 3%, or more than 20% organic matter, by weight as
determined by loss-on-ignition of oven-dried samples in accordance with ASTM T-6.
Organic material shall be decomposed free of wood.

4. Free of roots, rocks larger than 1/2 inch, subsoil, debris, large weeds and foreign matter.
5. Acidity range (pH) of 6.5 to 7.5.
6. Containing a minimum of 4 percent and a maximum of 25 percent inorganic matter.
7. Conforming to ASTM D2487 Group Symbol OH.

B. Inorganic Soil Amendments:
1. Limestone is used to raise pH and neutralize acidic soils.
2. Lime:  ASTM C 602, Class T or O, agricultural limestone containing a minimum 80

percent calcium carbonate equivalent.
3. Select appropriate sulfate compounds from subparagraphs below.  Sulfur is used to lower

pH and neutralize alkaline soils. Revise descriptions and add proprietary products if
required.

4. Sulfur:  Granular, biodeg radable, containing a minimum of 90 percent sulfur, with a
minimum 99 percent passing through No. 6 (3.35-mm) sieve and a maximum 10 percent
passing through No. 40 (0.425-mm) sieve.

5. Iron Sulfate:  Granulated ferrous sulfate containing a minimum of 20 percent iron and 10
percent sulfur.

6. Aluminum Sulfate:  Commercial grade, unadulterated.

C. Organic Soil Amendments
1. Compost:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8.
2. Peat:  Sphagnum peat moss, partially decomposed, finely divided or granular texture,

with pH range of 3.4 to 4.8.
3. Retain subparagraph above or first subparagraph below, if applicable.  Retain above if

sphagnum peat moss, an acidic peat, is required.  Retain below if peat types with neutral
pH are required.

4. Peat:  Finely divided or granular texture, with pH range of 6 to 7.5, containing partially
decomposed moss peat, native peat, or reed-sedge peat and having water-absorbing
capacity of 1100 to 2000 percent.

5. Wood Derivatives:  Decomposed, nitrogen-treated sawdust, ground bark, or wood waste;
of uniform texture, free of chips, stones, sticks, soil, or toxic materials.

2.03 ACCESSORIES

A. FERTILIZERS
1. Commercial Fertilizer:  Commercial-grade complete fertilizer of neutral character,

consisting of fast- and slow-release nitrogen, 50 percent derived from natural organic
sources of urea formaldehyde, phosphorous, and potassium in the following composition:
a. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in

soil reports from a qualified soil-testing laboratory.
2. Slow-Release Fertilizer:  Granular or pelleted fertilizer consisting of 50 percent

water-insoluble nitrogen, phosphorus, and potassium in the following composition:
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a. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in
soil reports from a qualified soil-testing laboratory.

B. MULCHES
1. Straw Mulch:  Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw

of wheat, rye, oats, or barley.
2. Sphagnum Peat Mulch:  Partially decomposed sphagnum peat moss, finely divided or of

granular texture, and with a pH range of 3.4 to 4.8.
3. Muck Peat Mulch:  Partially decomposed moss peat, native peat, or reed-sedge peat,

finely divided or of granular texture, with a pH range of 6 to 7.5, and having a
water-absorbing capacity of 1100 to 2000 percent, and containing no sand.

4. Fiber Mulch:  Biodegradable, dyed-wood, cellulose-fiber mulch; nontoxic and free of
plant-growth or germination inhibitors; with a maximum moisture content of 15 percent
and a pH range of 4.5 to 6.5.

5. Nonasphaltic Tackifier:  Colloidal tackifier recommended by fiber-mulch manufacturer
for slurry application; nontoxic and free of plant-growth or germination inhibitors.

6. Asphalt Emulsion:  ASTM D 977, Grade SS-1; nontoxic and free of plant-growth or
germination inhibitors.

C. PESTICIDES
1. General:  Pesticide, registered and approved by the EPA, acceptable to authorities having

jurisdiction, and of type recommended by manufacturer for each specific problem and as
required for Project conditions and application.  Do not use restricted pesticides unless
authorized in writing by authorities having jurisdiction.

2. Pre-Emergent Herbicide (Selective and Nonselective):  Effective for controlling the
germination or growth of weeds within planted areas at the soil level directly below the
mulch layer.

3. Post-Emergent Herbicide (Selective and Nonselective):  Effective for controlling weed
growth that has already germinated.

D. Edging:  Galvanized steel.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine areas to be planted for compliance with requirements and other conditions affecting
installation and performance of the Work.
1. Verify that no foreign or deleterious material or liquid such as paint, paint washout,

concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel,
paint thinner, turpentine, tar, roofing compound, or acid has been deposited in soil within
a planting area.

2. Suspend planting operations during periods of excessive soil moisture until the moisture
content reaches acceptable levels to attain the required results.

3. Uniformly moisten excessively dry soil that is not workable or which is dusty.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
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C. If contamination by foreign or deleterious material or liquid is present in soil within a planting
area, remove the soil and contamination as directed by Engineer and replace with new planting
soil.

3.02 PREPARATION

A. Prepare subgrade in accordance with Section 312200.

B. Place topsoil in accordance with Section 312200.

C. Install edging at periphery of seeded areas in straight lines to consistent depth.

D. Protect structures; utilities; sidewalks; pavements; and other facilities, trees, shrubs, and
plantings from damage caused by planting operations.
1. Retain first subparagraph below for hydroseeding.
2. Protect adjacent and adjoining areas from hydroseeding and hydromulching overspray.
3. Protect grade stakes set by others until directed to remove them.

E. Install erosion-control measures to prevent erosion or displacement of soils and discharge of
soil-bearing water runoff or airborne dust to adjacent properties and walkways.

3.03 FERTILIZING

A. Apply fertilizer in accordance with manufacturer's instructions at application rates dictated by
soil testing.

B. Apply after smooth raking of topsoil and prior to roller compaction.

C. Do not apply fertilizer at same time or with same machine as will be used to apply seed.

D. Mix thoroughly into upper 2 inches of topsoil.

E. Lightly water to aid the dissipation of fertilizer.

3.04 SEEDING

A. Do not seed areas in excess of that which can be mulched on same day.

B. Planting Season:  See below.
1. Spring Planting:  April 15 to June 15.
2. Fall Planting:  September 15 to October 15.

C. Do not sow immediately following rain, when ground is too dry, or during windy periods.

D. Roll seeded area with roller not exceeding manufacture's seeding instructions.

E. Immediately following seeding and compacting, apply mulch to a thickness of 1/8 inches.
Maintain clear of shrubs and trees.

F. Apply water with a fine spray immediately after each area has been mulched.  Saturate to 4
inches of soil.
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G. Following germination, immediately re-seed areas without germinated seeds that are larger than
4 by 4 inches.

3.05 HYDROSEEDING

A. Apply seeded slurry with a hydraulic seeder at a rate of  5-8 lbs per 1,000 sq ft evenly in two
intersecting directions.

B. Do not hydroseed area in excess of that which can be mulched on same day.

C. Immediately following seeding, apply mulch to a thickness of 1/8 inches.  Maintain clear of
shrubs and trees.

D. Apply water with a fine spray immediately after each area has been mulched.  Saturate to 4
inches of soil.

E. Following germination, immediately re-seed areas without germinated seeds that are larger than
4 by 4 inches.

3.06 CLEANUP AND PROTECTION

A. Promptly remove soil and debris created by turf work from paved areas.  Clean wheels of
vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas.

B. Remove surplus soil and waste material, including excess subsoil, unsuitable soil, trash, and
debris, and legally dispose of them off Owner's property.

C. Erect temporary fencing or barricades and warning signs as required to protect newly planted
areas from traffic.  Maintain fencing and barricades throughout initial maintenance period and
remove after plantings are established.

D. Remove nondegradable erosion-control measures after grass establishment period.

3.07 GRASS MAINTENANCE

A. General:  Maintain and establish grass by watering, fertilizing, weeding, mowing, trimming,
replanting, and performing other operations as required to establish healthy, viable grass.  Roll,
regrade, and replant bare or eroded areas and remulch to produce a uniformly smooth grass.
Provide materials and installation the same as those used in the original installation.

B. Fill in as necessary soil subsidence that may occur because of settling or other processes.
Replace materials and grass damaged or lost in areas of subsidence.

C. In areas where mulch has been disturbed by wind or maintenance operations, add new mulch
and anchor as required to prevent displacement.

D. Apply treatments as required to keep grass and soil free of pests and pathogens or disease.  Use
integrated pest management practices whenever possible to minimize the use of pesticides and
reduce hazards.

E. Watering:  Install and maintain temporary piping, hoses, and grass-watering equipment to
convey water from sources and to keep grass uniformly moist to a depth of 4 inches (100 mm).
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1. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or
mulch.  Lay out temporary watering system to avoid walking over muddy or newly
planted areas.

2. Revise rate of watering in subparagraph below to suit Project.
3. Water grass with fine spray at a minimum rate of 1 inch (25 mm) per week unless

rainfall precipitation is adequate.

F. Mow grass as soon as top growth is tall enough to cut.  Repeat mowing to maintain specified
height without cutting more than one-third of grass height.  Remove no more than one-third of
grass-leaf growth in initial or subsequent mowings.  Do not delay mowing until grass blades
bend over and become matted.  Do not mow when grass is wet.  Schedule initial and subsequent
mowings to maintain the following grass height:
1. Revise option in subparagraph below to suit Project.  Halve the amount of nitrogen and

apply twice during initial maintenance period if preferred.
2. Mow Kentucky bluegrass, ryegrass and creeping red fescue to a height og 1-1/2 to 2

inches (38 to 50 mm).

G. Grass Postfertilization:  Apply commercial fertilizer or slow-release fertilizer after initial
mowing and when grass is dry.
1. Revise option in subparagraph below to suit Project.  Halve the amount of nitrogen and

apply twice during initial maintenance period if preferred.
2. Use fertilizer that provides actual nitrogen of at least 1 lb/1000 sq. ft. (0.45 kg/92.9 sq.

m) to grass area.

3.08 SATISFACTORY LAWN

A. Grass installations shall meet the following criteria as determined by Engineer:
1. Retain one or more of four subparagraphs below.  Revise descriptions or minimum

acceptable coverage limits to suit Project.
2. Satisfactory Seeded Lawn:  At end of maintenance period, a healthy, uniform, close

stand of grass has been established, free of weeds and surface irregularities, with
coverage exceeding 90 percent over any 10 sq. ft. (0.92 sq. m) and bare spots not
exceeding 5 by 5 inches (125 by 125 mm).

B. Reestablish lawn areas that do not comply with requirements, and continue maintenance until
grass is satisfactory.

END OF SECTION
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SECTION 330513 - MANHOLES AND STRUCTURES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Modular precast concrete manhole sections with tongue-and-groove joints with masonry
transition to lid frame, covers, anchorage, and accessories.

1.02 REFERENCE STANDARDS

A. ASTM C478 - Standard Specification for Circular Precast Reinforced Concrete Manhole
Sections; 2015a.

B. ASTM C478M - Standard Specification for Circular Precast Reinforced Concrete Manhole
Sections (Metric); 2015a.

C. ASTM C923M - Standard Specification for Resilient Connectors Between Reinforced Concrete
Manhole Structures, Pipes, and Laterals (Metric); 2008b (Reapproved 2013).

1.03 SUBMITTALS

A. Product Data: For each type of product indicated.

B. Shop Drawings:  Indicate manhole locations, elevations, piping sizes and elevations of
penetrations.

C. Manufacturer's Qualification Statement.

1.04 FIELD CONDITIONS

A. Interruption of Existing Storm Drainage Service:  Do not interrupt service to facilities occupied
by Owner or others unless permitted under the following conditions and then only after
arranging to provide temporary service according to requirements indicated:
1. Notify Engineer and Owner no fewer than two days in advance of proposed interruption

of service.
2. Provide means of rerouting stormwater through duration of interruption, including

bypass channels, pumping and direction and necessary.

PART 2  PRODUCTS

2.01 MATERIALS

A. DRY WELLS
1. Precast Concrete Dry Well:

a. Description:  ASTM C 478 (ASTM C 478M), precast, reinforced concrete, of
depth indicated, with provision for sealant joints.

b. Diameter:  48 inches (1200 mm) minimum unless otherwise indicated.
c. Concrete: Min 5,000 psi.
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d. Drainage Openings:  Tapered 3" dia. exterior x 2" dia. interior holes formed and
cast into walls. Openings shall be spaced 12" on-center horizontally and vertically.

e. Base Section:  6-inch (150-mm) minimum thickness for floor slab and 4-inch
(100-mm) minimum thickness for walls and base riser section; with separate base
slab or base section with integral floor.

f. Riser Sections:  4-inch (100-mm) minimum thickness, of length to provide depth
indicated.

g. Top Section:  Eccentric-cone type unless concentric-cone or flat-slab-top type is
indicated; with top of cone of size that matches grade rings.

h. Joint Sealant:  ASTM C 990 (ASTM C 990M), bitumen or butyl rubber.
i. Resilient Pipe Connectors:  ASTM C 923 (ASTM C 923M), cast or fitted into

manhole walls, for each pipe connection.
j. Adjusting Rings:  Interlocking HDPE rings, with level or sloped edge in thickness

and diameter matching manhole frame and cover, and with height as required to
adjust manhole frame and cover to indicated elevation and slope.  Include sealant
recommended by ring manufacturer.

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

2. Polyethylene Riser and Cover:
a. Description:  Polyethylene, minimum 24-inch (610-mm) ID, 12" to 24" high riser,

riser pan, and 24" diameter heavy duty cover.
b. Pan, riser(s) and cover shall be fully gasketed and secured to concrete structure.

B. CONCRETE
1. General:  Cast-in-place concrete according to ACI 318, ACI 350/350R (ACI

350M/350RM), and the following:
a. Cement:  ASTM C 150, Type I, II, or I/II.
b. Fine Aggregate:  ASTM C 33, sand.
c. Coarse Aggregate:  ASTM C 33, crushed gravel.
d. Water:  Potable.

2. Portland Cement Design Mix:  4000 psi (27.6 MPa) minimum, with 0.45 maximum
water/cementitious materials ratio.
a. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain.
b. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel.

3. Manhole Channels and Benches:  Factory or field formed from concrete.  Portland
cement design mix, 4000 psi (27.6 MPa) minimum, with 0.45 maximum
water/cementitious materials ratio.  Include channels and benches in manholes.
a. Channels:  Concrete invert, formed to same width as connected piping, with height

of vertical sides to three-fourths of pipe diameter.  Form curved channels with
smooth, uniform radius and slope.
1) Invert Slope:  2 percent through manhole.

b. Benches:  Concrete, sloped to drain into channel.
1) Slope:  4 percent.

4. Ballast and Pipe Supports:  Portland cement design mix, 4000 psi (27.6 MPa) minimum,
with 0.45 maximum water/cementitious materials ratio.
a. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain.
b. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel.
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C. STORMWATER CATCH BASINS
1. 3' Dia. Precast Concrete Catch Basins:

a. Description:  ASTM C 478 (ASTM C 478M), precast, min 5,000 psi reinforced
concrete, of depth indicated, with provision for sealant joints.

b. Base Section:  6-inch (150-mm) minimum thickness for floor slab and 4-inch
(102-mm) minimum thickness for walls and base riser section, and separate base
slab or base section with integral floor.

c. Riser Sections:  4-inch (102-mm) minimum thickness, 36-inch (900-mm) diameter,
and lengths to provide depth indicated.

d. Top Section:  Flat-slab-top type is indicated.
e. Joint Sealant:  ASTM C 990 (ASTM C 990M), bitumen or butyl rubber.
f. Adjusting Rings:  Interlocking rings with level or sloped edge in thickness and

shape matching catch basin frame and grate.  Include sealant recommended by
ring manufacturer.

g. Grade Rings:  Include two or three reinforced-concrete rings, of 6- to 9-inch (150-
to 225-mm) total thickness, that match frame and grate.

h. Pipe Connectors:  ASTM C 923 (ASTM C 923M), resilient, of size required, for
each pipe connecting to base section.

2. Frames and Grates: ASTM A 48, Gray Iron (CL35B) or ASTM A536 Ductile Iron
(65-45-12), designed for heavy duty traffic loading. Include flat grate with rectangular
drainage openings.
a. Size: 24 by 24 inches (610 by 610 mm) minimum unless otherwise indicated.
b. Grate Free Area: Approximately 196 sq inches unless otherwise indicated.

D. Stormwater Lawn Drain
1. 8" Premolded PVC Drain Basins: Manufactured by Nyloplast, 3130 Verona Avenue,

Buford, GA 30518, Toll Free: (877) 745-3120, Phone: (770) 932-2443, Fax: (678)
244-0034, Website: www.nylopss@ads-pipe.com; or approved equal.
a. Intergral One Piece Drain Basin: ASTM D1784 cell class 12454, for raw material

used to manufacture the main body and pipe stubs.
b. Joint Sealant: ASTM F477, for flexible elastomeric seals.
c. Joint Tightness: ASTM D3212, for plastic pipe joints using flexible elastomeric

seals.
d. Provide 6” sump measured from lowest invert.
e. Frames and Grates: ASTM A536 Ductile Iron (70-50-05), designed for light duty

traffic loading. Include flat grate with ADA complaint rectangular drainage
openings.
1) Size: 8 inches (203 mm) minimum unless otherwise indicated.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify items provided by other sections of Work are properly sized and located.

B. Verify that built-in items are in proper location, and ready for roughing into Work.

C. Verify excavation for manholes is correct.
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3.02 PREPARATION

A. Coordinate placement of inlet and outlet pipe or duct sleeves required by other sections.

3.03 DRY WELL/MANHOLE INSTALLATION

A. General:  Install manholes complete with appurtenances and accessories indicated.

B. Install precast concrete manhole sections with sealants according to ASTM C 891.

C. Form continuous concrete channels and benches between inlets and outlet.

D. Set tops of frames and covers flush with finished surface of manholes that occur in pavements.
Set tops 1 inch (25 mm) above finished surface elsewhere unless otherwise indicated.

3.04 CATCH BASIN INSTALLATION

A. Construct catch basins to sizes and shapes indicated.

B. Set frames and grates to elevations indicated.

3.05 CONCRETE PLACEMENT

A. Place cast-in-place concrete according to ACI 318.

3.06 FIELD QUALITY CONTROL

A. Inspect interior of structures to determine whether displacement or other damage has occurred
to structure, joints or pipe connections.  Inspect after approximately 24 inches (600 mm) of
backfill is in place, and again at completion of Project.
1. Cleaning and repair

a. The Contractor shall, on completion, clean the entire storm sewer system of all
debris and obstructions. This shall include (but not limited to) removal of all form
work form structures, concrete and mortar droppings, construction debris and dirt.
The system shall be thoroughly flushed clean and Contractor shall furnish all
necessary hose, pumps, pipe and other equipment that may be required for this
purpose. No debris shall be flushed into existing storm sewers, streams, or wetland
systems; all debris shall be removed from the system.

b. After the system has been cleaned, the Contractor shall thoroughly inspect the
system and all repairs shown to be necessary shall be promptly made by the
Contractor.

c. All cleaning and repair work as specified herein shall be done at the Contractor’s
expense and to the complete satisfaction of the Engineer.

2. Submit separate report for each system inspection.
3. Defects requiring correction include the following:

a. Damage:  Crushed, broken, cracked, or otherwise damaged piping.
b. Infiltration:  Water leakage into piping.
c. Exfiltration:  Water leakage from or around connections.
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4. Repair defective boots and connections using new materials, and repeat inspections until
defects are within allowances specified.

5. Reinspect and repeat procedure until results are satisfactory.

3.07 CLEANING

A. Clean interior of piping of dirt and superfluous materials.

END OF SECTION
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SECTION 334211 - STORMWATER GRAVITY PIPING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Storm drainage piping, fittings, and accessories.

B. Connection of drainage system to municipal sewers.

1.02 RELATED REQUIREMENTS

A. Section 312316 - Excavation:  Excavating of trenches.

B. Section 312323 - Fill:  Bedding and backfilling.

C. Section 330513 - Manholes and Structures.

1.03 DEFINITIONS

A. Bedding:  Fill placed under, beside and directly over pipe, prior to subsequent backfill
operations.

1.04 SUBMITTALS

A. Product Data:  For each type of product indicated..

B. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.

PART 2  PRODUCTS

2.01 PE PIPE AND FITTINGS

A. Corrugated PE Drainage Pipe and Fittings NPS 3 to NPS 6 (DN 80 to DN 160): AASHTO M
252M, Type S, with corrugated waterway for coupling joints.
1. Soiltight Couplings: AASHTO M 252M, corrugated, matching tube and fittings.

B. Corrugated PE Pipe and Fittings NPS 12 to NPS 60 (DN 300 to DN 1500):  AASHTO M
294M, Type S, with smooth waterway for coupling joints.
1. Silttight Couplings:  PE sleeve with ASTM D 1056, Type 2, Class A, Grade 2 gasket

material that mates with pipe and fittings.
2. Soiltight Couplings:  AASHTO M 294M, corrugated, matching pipe and fittings.

2.02 PVC PIPE AND FITTINGS

A. PVC Type PSM Sewer Piping:
1. Pipe:  ASTM D 3034, SDR 35, PVC Type PSM sewer pipe with bell-and-spigot ends for

gasketed joints.
2. Fittings:  ASTM D 3034, PVC with bell ends.
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3. Gaskets:  ASTM F 477, elastomeric seals.

2.03 NONPRESSURE TRANSITION COUPLINGS

A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for
joining underground nonpressure piping. Include ends of same sizes as piping to be joined, and
corrosion-resistant-metal tension band and tightening mechanism on each end.

B. Sleeve Materials:
1. For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC.
2. For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible with pipe

materials being joined.

C. Nonpressure-Type, Rigid Couplings:
1. Description: ASTM C 1461, sleeve-type, reducing- or transition-type mechanical

coupling; molded from ASTM C 1440, TPE material; with corrosion-resistant-metal
tension band and tightening mechanism on each end.

2.04 CLEANOUTS

A. PVC Cleanouts:
1. Description: PVC body with PVC threaded plug. Include PVC sewer pipe fitting and

riser to cleanout of same material as sewer piping.

PART 3  EXECUTION

3.01 TRENCHING

A. See Section 312316 - Excavation and Section 312323 - Fill for additional requirements.

B. Backfill around sides and to top of pipe with cover fill, tamp in place and compact, then
complete backfilling.

3.02 PIPING INSTALLATION

A. General Locations and Arrangements:  Drawing plans and details indicate general location and
arrangement of underground storm drainage piping.  Location and arrangement of piping layout
take into account design considerations.  Install piping as indicated, to extent practical.  Where
specific installation is not indicated, follow piping manufacturer's written instructions.

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

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

D. Install proper size increasers, reducers, and couplings where different sizes or materials of
pipes and fittings are connected.  Reducing size of piping in direction of flow is prohibited.
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E. When installing pipe under streets or other obstructions that cannot be disturbed, use
pipe-jacking process of microtunneling.

F. Install gravity-flow, nonpressure drainage piping according to the following:
1. Install piping pitched down in direction of flow.
2. Install PE corrugated sewer piping according to ASTM D 2321.
3. Install PVC sewer piping according to ASTM D 2321 and ASTM F 1668.

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

3.03 PIPE JOINT CONSTRUCTION

A. Join gravity-flow, nonpressure drainage piping according to the following:
1. Join PE corrugated sewer piping according to ASTM D 2321 for elastomeric-seal joints.
2. Join PVC Type PSM sewer piping according to ASTM D 2321 and ASTM D 3034 for

elastomeric-seal joints or ASTM D 3034 for elastomeric-gasket joints.
3. Join dissimilar pipe materials with nonpressure-type flexible couplings.

B. Pipe couplings, expansion joints, and deflection fittings with pressure ratings at least equal to
piping rating may be used in applications below unless otherwise indicated.
1. Use nonpressure flexible couplings where required to join gravity-flow, nonpressure

sewer piping unless otherwise indicated.
a. Unshielded flexible or rigid couplings for pipes of same or slightly different OD.
b. Unshielded, increaser/reducer-pattern, flexible or rigid couplings for pipes with

different OD.

3.04 CLEANOUT INSTALLATION

A. Install cleanouts and riser extensions from sewer pipes to cleanouts and risers at grade. Use
PVC soil pipe fittings in sewer pipes at branches for cleanouts, and use cast-iron soil pipe for
riser pipes. Install piping so cleanouts open in direction of flow in sewer pipe.

3.05 CONNECTIONS

A. Connect nonpressure, gravity-flow drainage piping to building's storm/roof drains.

B. Make connections to existing piping and underground manholes.
1. Use commercially manufactured wye fittings for piping branch connections. Remove

section of existing pipe, install wye fitting into existing piping, and encase entire wye
fitting plus 6-inch (150-mm) overlap with not less than 6 inches (150 mm) of concrete
with 28-day compressive strength of 3000 psi (20.7 MPa).

2. Make branch connections from side into existing piping, NPS 4 to NPS 6 (DN 100 to DN
150). Remove section of existing pipe, install wye fitting into existing piping, and encase
entire wye with not less than 6 inches (150 mm) of concrete with 28-day compressive
strength of 3000 psi (20.7 MPa).
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3. Protect existing piping and manholes to prevent concrete or debris from entering while
making tap connections. Remove debris or other extraneous material that may
accumulate.

3.06 IDENTIFICATION

A. Materials and their installation are specified in Section 312323 "Fill." Arrange for installation
of green warning tape directly over piping and at outside edge of underground structures.
1. Use warning tape or detectable warning tape over ferrous piping.
2. Use detectable warning tape over nonferrous piping and over edges of underground

structures.

3.07 FIELD QUALITY CONTROL

A. Inspect interior of piping to determine whether line displacement or other damage has occurred.
 Inspect after approximately 24 inches (610 mm) of backfill is in place, and again at completion
of Project.
1. Submit separate reports for each system inspection.
2. Defects requiring correction include the following:

a. Alignment:  Less than full diameter of inside of pipe is visible between structures.
b. Deflection:  Flexible piping with deflection that prevents passage of ball or

cylinder of size not less than 92.5 percent of piping diameter.
c. Damage:  Crushed, broken, cracked, or otherwise damaged piping.
d. Infiltration:  Water leakage into piping.
e. Exfiltration:  Water leakage from or around piping.

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

4. Reinspect and repeat procedure until results are satisfactory.

B. Test new piping systems, and parts of existing systems that have been altered, extended, or
repaired, for leaks and defects.
1. Submit Separate report for each system inspection.
2. Defects requiring correction include the following:

a. Alignment: Less than full diameter of inside of pipe is visible between structures.
b. Deflection: Flexible piping with deflection that prevents passage of ball or

cylinder of size not less than 92.5 percent of piping diameter.
c. Crushed, broken, cracked, or otherwise damaged piping.
d. Infiltration: Water leakage into piping.
e. Exfiltration: Water leakage from or around piping.

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

4. Reinspect and repeat procedure until results are satisfactory.
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3.08 CLEANING

A. Clean interior of piping of dirt and superfluous materials. Flush with potable water.

END OF SECTION
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