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4, Identification: As follows:
a. Project name.
b. Date.
c. Designation "PROJECT RECORD DRAWINGS."
d. Name of Designer.
e, Name of Contractor,

2.2 RECORD SPECIFICATIONS

A, Preparation: Mark Specifications to indicate the actual product installation where installation
varies from that indicated in Specifications, addenda, and contract madifications.

1. Give particular attention to information on concealed products and installations that
cannot be readily identified and recorded later.

2, Mark copy with the proprietary name and model number of products, materials, and
equipment furnished, including substitutions and product options selectad.

3. Record the name of manufacturer, supplier, Installer, and other information necessary
to provide a record of selections made,

4, For each principal product, indicate whether Record Product Data has been submitted

in operation and maintenance manuals instead of submitted as Record Product Data.
5. Note related Change Orders, Record Product Data, and Record Drawings where
applicable.

2.3 RECORD PRODUCT DATA

A Preparation: Mark Product Data to indicate the actual product installation where installation
varles substantially from that indicated in Product Data submittal.

1. Give particular attention to information on concealed products and installations that
cannot be readily identified and recorded later.

2, Include significant changes in the product delivered to Project site and changes in
manufacturer's written instructions for installation.

3. Note related Change Orders, Record Specifications, and Record Drawings where
applicable.

24 MISCELLANEOUS RECORD SUBMITTALS
A. Assemble miscellaneous records required by other Specification. Sections for miscellaneous

record keeping and submittal in connection with actual performance of the Work. Bind or file
miscellaneous records and identify each, ready for continued use and reference.

PART 3 - EXECUTION

341 RECORDING AND MAINTENANCE

A, Recording: Maintain one copy of each submittal during the construction period for Project
Record Dacument purposes. Post changes and modifications to Project Record Documents
as they occur, do not wait until the end of Project.
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B. Maintenance of Record Documents and Samples: Store Record Documents and Samples in
the field office apart from the Contract Documents used for construction. Do not use Project
Record Documents for construction purposes, Maintain Record Documents in good order
and in a clean, dry, legible condition, protected from deterioration and loss. Provide access
to Project Record Documents for Designer's reference during normal working hours.

END OF SECTION
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SECTION 311000 - SITE CLEARING

PART 1 - GENERAL

11

1.2

1.3

14

1.5

A,

SUMMARY
This Section includes the following:

Protecting existing trees shrubs groundcovers plants and grass to remain.
Remaoving existing trees shrubs groundcovers plants and grass.

Clearing and grubbing.

Stripping and stockpiling topsoil.

Removing above- and below-grade site improvements.

Disconnecting, capping or sealing, and removing site utilities.

Tempcrary erosion and sedimentation control measutes.

NO oA WM =

DEFINITIONS

Topsoil: Natural or cultivated surface-soil layer containing organic matter and sand, silt, and
clay particles; friable, pervious, and black or a darker shade of brown, gray, or red than
underlying subsoil; reasonably free of subsoil, clay lumps, gravel, and other objects more
than 1 inch in diameter; and free of subsoil and weeds, rocts, toxic materials, or other non-
s0il materials.

Tree Protection Zone: Area surrounding individual trees or groups of trees to be protected
during construction, and defined by the drip line of individual trees or the perimeter drip line
of groups of trees, unltess otherwise indicated.

MATERIAL OWNERSHIP

Except for stripped topsoil or other materials indicated to remain Owner's property, cleared
materials shall become Contractor's property and shall be removed from Project site.
SUBMITTALS

Recerd drawings, according to Division 1 Section "Project Record Documents,” identifying
and accurately locating capped utilities and other subsurface structural, electrical, and
mechanical conditions.

FIELD CONDITIONS

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.
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B.

C.

D.

2, Provide alternate routes around closed or obstructed traffic ways if required by
authorities having jurisdiction,

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

Utility Locator Service: Notify utility locator service for area where Project is located before
site clearing.

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

PART 2 - PRODUCTS

21

A

SOIL MATERIALS

Satisfactory Scil Materials: Requirements for satisfactory soil materials are specified in
Division 31 Section "Earth Moving."

1. Obtain approved borrow soil materials off-site when satisfactory soil materials are not
available on-site.

PART 3 - EXECUTION

31

A.

B.

C.

3.2

A.

B.

C.

PREPARATION

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

Locate and clearly flag trees and vegetation to remain or to be relocated.
Protect existing site improvements to remain from damage during construction.

1. Restore damaged improvements to their original condition, as acceptable to Owner.

TEMPORARY EROSION AND SEDIMENTATION CONTROL

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,
a sediment and erosion control plan, specific to the site that complies with EPA 832/R-92-
005 or requirements of authorities having jurisdiction, whichever is more stringent.

Verify that flows of water redirected from construction areas or generated by construction
activity do not enter or cross protection zones.

Inspect, repair, and maintain erosion and sedimentation control measures during
construction until permanent vegetation has been established.
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33

34

3.5

3.6

Remove erosion and sedimentation controls and restore and stabilize areas disturbed during
removal.

TREE PROTECTION

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

1, Do not store construction materials, debris, or excavated material within fenced area.
2. Do not permit vehicles, equipment, or foot traffic within fenced area.
3. Maintain fenced area free of weeds and trash.

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

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

1. Employ an arborist, licensed in jurisdiction where Project is located, to submit details
of proposed repairs and to repair damage to trees and shrubs.
2, Replace trees that cannot be repaired and restored to full-growth status, as

determined by Designer.
UTILITIES
Locate, identify, disconnect, and seal or cap off utiﬁties indicated to be removed.

1. Arrange with utility companies to shut off indicated utilities.

CLEARING AND GRUBBING

Remove obstructions, trees, shrubs, grass, and other vegetation to permit installation of new
construction.

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be
relocated.
2, Cut minor roots and branches of trees indicated to remain in a clean and careful

manner where such roots and branches obstruct installation of new construction.

3 Grind stumps and remove roots, obstructions, and debris extending to a depth of 18
inches below exposed subgrade.

4, Use only hand methods for grubbing within tree protection zone.

5. Chip removed tree branches and dispose of off-site.

Fill depressions caused by clearing and grubbing operations with satisfactory soil material
unless further excavation or earthwork is indicated.

1. Place filt material in horizontal layers not exceeding a loose depth of 8 inches, and
compact each layer to a density equal to adjacent original ground.

TOPSOIL STRIPPING

Remove sod and grass before stripping topsoil.
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3.7

3.8

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

1. Remove subsoil and non-soil materials from topsoil, including trash, debris, weeds,
roots, and other waste materials.

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.

1. Limit height of topsoil stockpiles to 72 inches.

2. Do not stockpile topsoil within tree protection zones.

3. Stockpile surplus topsoll to allow for re-spreading deeper topsoil.
SITE IMPROVEMENTS

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

Remove slabs, paving, curbs, gutters, and aggregate base as indicated.

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut length
of existing pavement to remain before removing existing pavement. Saw-cut faces
vertically.

2. Paint cut ends of steel reinforcement in concrete to remain to prevent corrosion,

DISPOSAL

Disposal: Remove surplus soil material, unsuitable fopsoil, obstructions, demolished
materials, and waste materials including trash and debris, and legally dispose of them off
Owner's propetrty.

END OF SECTION
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SECTION 312000 - EARTH MOVING

PART 1 - GENERAL

1.1

A.

@

o o

et

SUMMARY

This Section includes the foliowing:

Excavating and filling for rough grading the Site.

Preparing subgrades for walks, pavements, lawns and grasses,

Subbase course for concrete walks and pavements. '

Subbase and base course for asphalt paving.

Subsurface drainage backfill for trenches.

Excavating and backfilling for utility trenches.

Excavating and backfilling trenches for buried mechanical and electrical utilities and
pits for buried utility structures,

Noghon-

Related Sections include the following:

1. Division 01 Section "Temporary Facilities and Controls" for temporary controls,
utilities, and support facilities.

2. Division 31 Section "Site Clearing" for temporary erosion and sedimentation control
measures, site stripping, grubbing, stripping and stockpiling topsoil, and removal of
above- and below-grade improvements and utilities.

3. Division 31 Section "Dewatering" for lowering and disposing of ground water during
construction.

4, Division 31 Section "Excavation Support and Protection" for shoring, bracing, and
sheet piling of excavations.

DEFINITIONS

Backfill: SoHl 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.

Base Course: Course placed between the subbase course and hot-mix asphalt paving.
Bedding Course: Course placed over the excavated subgrade in a trench before laying pipe.
Borrow Soil: Satisfactory scil imported from off-site for use as fill or backfill.

Drainage Course: Course stpporting the slab-on-grade that also minimizes upward capillary
flow of pore water.

Excavation: Removal of material encountered above subgrade elevations and to lines and
dimensions indicated.
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1.3

1. Authorized Additional Excavation. Excavation below subgrade elevations or beyond
indicated lines and dimensions as directed by Designer. Authorized additional
excavation and replacement material will be paid for according to Contract provisions
for unit prices. '

2, Bulk Excavation: Excavation more than 10 feet in width and more than 30 feet in
length.

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

Fill: Soil materials used to raise existing grades.

Rock: Rock material in beds, ledges, unstratified masses, conglomerate deposits, and
boulders of rock material that exceed 1 cu. yd. for bulk excavation or 3/4 cu. yd. 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- wide, maximum, short-tip-radius rock
bucket; rated at not less than 138-hp flywheel power with bucket-curling force of not
less than 28,700 Ibf and stick-crowd force of not less than 18,400 Ibf with extra-long
reach boom; measured according to SAE J-1179.

2. Equipment for Bulk Excavation: Late-model, track-mounted loader; rated at not less
than 230-hp flywheel power and developing a minimum of 47,992-Ibf breakout force
with a general-purpose bare bucket; measured according to SAE J-732.

Rock: Rock material in beds, ledges, unstratified masses, conglomerate deposits, and
boulders of rock material 3/4 cu. yd. or more in volume that exceed a standard penetration
resistance of 100 blows/2 Inches when tested by an independent geotechnical testing
agency, according to ASTM D 1586.

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.

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

Subgrade: Surface or elevation remaining after completing excavation, or top surface of a fill
or backfill immediately below subbase, drainage fill, or topscil materials.

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

SUBMITTALS

Product Data: For the following:

1. Geotextile.

2. Controlled low-strength material, including design mixture.
3. Warning tapes.
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1.4

A

1.5

A

B.

C.

D.

Material Test Reports; From a qualified testing agency indicating and interpreting test
results for compliance of the following with requirements indicated:

1. Classification according to ASTM D 2487 of each on-site and borrow soil material
proposed for fill and backfill.
2. Laboratory compaction curve according to ASTM D 698 for each on-site and borrow

soil material proposed for fill and backfill.

Preexcavation Photographs of Videotape: Show existing conditions of adjoining construction
and site improvements, including finish surfaces that might be misconstrued as damage
caused by earth-moving operations. Submit before earth moving begins.

QUALITY ASSURANCE

Geotechnical Testing Agency Qualifications: An independent testing agency qualified
according to ASTME 329 to conduct soil materials and rock-definition testing, as
documented according to ASTM D 3740 and ASTM E 548,

PROJECT CONDITIONS

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

1. Notify Designer not less than two days in advance of proposed utility interruptions.
2. Do not proceed with utility interruptions without Designer's written permission.
3. Contact utility-locator service for area where Project is located before excavating.

Demolish and completely remove from site existing underground utilities indicated to be
removed. Coordinate with utility companies to shut off services if lines are active.

Traffic; Minimize interference with adjoining roads, streets, walks, and other adjacent
occupied or used facilities during earth-moving operations

1. Do not close or abstruct streets, walks, or other adjacent cccupied or used facilities
without permission from Owner and authoritles having jurisdiction.
2, Provide alternate routes around closed or obstructed traffic ways if required by Owner

or authorities having jurisdiction.

Do not commence earth-moving operations uniil temporary site fencing and erosion- and
sedimentation-control measures specified in Division 31 Section “Site Clearing” are in place.

PART 2 - PRODUCTS

2.1

A.

SOIL MATERIALS

General: Provide borrow soil materials when sufficient satisfactory soil materials are not
available from excavations.
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2.2

B.

Satisfactory Soils: ASTM D 2487 Soil Classification Groups GW, GP, GM, SW, SP, and SM,
or a combination of these groups; free of rock or gravel larger than 1 inches in any
dimension, debris, waste, frozen materials, vegetation, and other deleterious matter.

Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT
according to ASTM D 2487, 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.

Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel,
crushed stone, and natural or crushed sand; ASTM D 2940/D 2940M; with at least 90
percent passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve.

Base Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940/D 2940M; with at least 95 percent
passing a 1-1/2-inch sleve and not more than 8 percent passing a No. 200 sieve.

Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940/D 2940M; with at least 90 percent
passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve.

Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940/D 2940M; except with 100 percent
passing a 1-inch sieve and not more than 8 percent passing a No. 200 sieve.

Drainage Course: Narrowly graded mixture of washed crushed stone or crushed or
uncrushed gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent
passing a 1-1/2-inch sieve and 0 to 5 percent passing a No. 8 sieve.

Filter Material: Narrowly graded mixture of natural or crushed gravel, or crushed stone and
natural sand; ASTM D 448; coarse-aggregate grading Size 67, with 100 percent passing a 1-
inch sieve and 0 to 5 percent passing a No. 4 sieve.

Sand; ASTM C33-C 33M; fine aggregate
Impervious Fill: Clayey gravel and sand mixture capable of compacting to a dehse state.

Topsoil: Free from roots and vegetation {with no items larger than %%") as stripped on the
site or as approved by the Owner's Representative for material imported to the site. If
imported, it shall be natural, fertile, friable, productive soil, neither excessively acid nor
alkaline, and free from toxic substances, stones, weeds, clay, clods, roots, cinders, and
debris. Topsoil to be placed on lawns or sports fields to be sifted to be free of debris,
Topsoil on areas to receive Love Grass does not have to be sifted.

GEOTEXTILES

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.




SECTION 312000 — EARTH MOVING
LA# 18081-1 — TURF FIELD CONVERSION — ASHFORD PARK ELEMENTARY SCHOOL

Page 5 of 14
S S

2. Survivability: As follows:

a. Grab Tensile Strength: 157 Ibf; ASTM D 4632.
b. Sewn Seam Strength: 142 Ibf; ASTM D 4632,
c. Tear Strength: 56 {bf, ASTM D 4533.
d. Puncture Strength: 56 Ibf, ASTM D 4833.
3. Apparent Opening Size: per TDOT specifications.
4, Permittivity: per TDOT specifications; 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.
2. Survivability: As follows;

Grab Tensile Strength: 247 Ibf; ASTM D 4632.
Sewn Seam Strength: 222 |bf, ASTM D 4632.
Tear Strength: 90 Ibf; ASTM D 4533.
Puncture Strength: 90 Ibf; ASTM D 4833.

2.0 Toe

Apparent Cpening Size: iNo. 60 sieve, maximum; ASTM D 4751,
Permittivity: 0.02 per second, minimum; ASTM D 4491.
UV Stability: 50 percent after 500 hours' exposure; ASTM D 4355.

ohow

23 CONTROLLED LOW-STRENGTH MATERIAL

A Controlled Low-Strength Material: Low-density, self-compacting, flowable concrete material
as follows:

Portland Cement; ASTM C 150, Type |.

Fly Ash: ASTM C 618, Class C or F.

Normal-Weight Aggregate: ASTM C 33, 3/8-inch nominal maximum aggregate size,
Foaming Agent: ASTM C 889/C 869M.

Water: ASTM C 94/C 94M.

Air-Entraining Admixture: ASTM C 260/C 260M.

Dok N

B. Produce low-density, controlled low-strength material with the following physical properties:
1. As-Cast Unit Weight: 36 to 42 Ib/cu. ft. at point of placement, when tested according
to ASTM C 138/C 138M.
2. Compressive Strength: 140 psi, when tested according to ASTM C 495.
c. Produce conventional-weight, controlled low-strength material with 140-psi compressive
strength when tested according to ASTM C 495.

24 ACCESSORIES
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A, Warning Tape: Acid- and alkali-resistant polyethylene film warning tape manufactured for
marking and identifying underground utilities, 6 inches wide and 4 mils thick, continuously
inscribed with a description of the utility; colored as follows:

1. Red: Electric.

2. Yellow: Gas, oil, steam, and dangerous matearials.
3. Orange:  Telephone and other communications.

4. Blue: Water systems.

5. Green: Sewer systems,

B. Detectable Warning Tape: Acid- and alkali-resistant polyethylene film warning tape
manufactured for marking and identifying underground utilities, a minimum of 6 inches wide
and 4 mils thick, continuously inscribed with a description of the utility, with metallic core
encased in a protective jacket for corrosion protection, detectable by metal detector when
tape is buried up to 30 inches deep; colored as follows:

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

PART 3 - EXECUTION

3.1 PREPARATION

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused
by settlement, lateral movement, undermining, washout, and other hazards created by
earthwork operations.

B. Preparation of subgrade for earthwork operations including removal of vegetation, topsoil,
debris, obstructions, and deleterious materials from ground surface is specified in
Division 31 Section "Site Clearing."

C. Protect and maintain erosion and sedimentation controls, which are specified in Division 31
Section "Site Clearing," during earthwork operations.

D. Provide protective insulating materials to protect subgrades and foundation soils against
freezing temperatures or frost. Remove temporary protection before placing subsequent
materials.

3.2 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.
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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.

2 Install a dewatering system, specified in Division 31 Section "Dewatering,” to keep
subgrades dry and convey ground water away from excavations. Maintain until
dewatering is no longer required.

3.3 EXPLOSIVES
A, Blasting:

1. Owner representative shall be notified before any rock is blasted or removed in any
way.

2. Obtain written permission from authorities having jurisdiction before bringing explo-
sives to Project Site or using explosives on Project Site.

3 All blasting shall be done in accordance with local ordinances, and perm|ts shall be
obtained by Contractor where required by law.

4, Measurements for limits of rock to be blasted will be determined by geotechnical firm
and Owner representative.

5. Perform blasting without damaging adjacent structures, property, or site improve- .
ments. Seismographic monitoring during blasting and video documentation will be re-
quired.

8. Perform blasting without weakening the bearing capacity of rock subgrade and with
the least-practicable disturbance to rock to remain.

34 EXCAVATION, GENERAL

A, All excavation is unclassified. Excavate to subgrade elevations.

1. Excavation includes excavating pavements and obstructions vislble on surface;
underground structures, utilities, and other items indicated to be removed; together
with soil, boulders, and other materials inclusive of rock.

2. Where rock is encountered, remove rock to lines and subgrade elevations indicated to
permit installation of permanent construction without exceeding the following
dimensions:

a. 24 inches outside of concrete forms other than at footings.

h. 12 inches outside of concrete forms at footings.

c. 6 inches outside of minimum required dimensions of concrete cast against
grade,

d. Outside dimensions of concrete walls indicated to be cast against rock without
forms or exterior waterproofing treatments.

e. 6 inches beneath bottom of concrete slabs on grade.

f. 6 inches beneath pipe in trenches, and the greater of 24 inches wider than pipe
or 42 inches wide.

3.5 EXCAVATION FOR STRUCTURES

A Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch.
If applicable, extend excavations a sufficient distance from structures for placing and
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3.6

3.7

3.8

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.

2. Pile Foundations: Stop excavations 6 to 12 inches above bottom of pile cap before
piles are placed. After piles have been driven, remove loose and displaced material.
Excavate to final grade, ieaving solid base to receive concrete pile caps.

3. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility
Structures; Excavate to elevations and dimensions indicated within a tolerance of
plus or minus 1 inch. Do not disturb bottom of excavations intended as bearing
surfaces.

EXCAVATION FOR WALKS AND PAVEMENTS

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

EXCAVATION FOR UTILITY TRENCHES

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

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below
frost line.

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 higher than top
of pipe or conduit, unless otherwise indicated.

1. Clearance: As indicated.

Trench Bottoms: Excavate trenches 4 inches deeper than bottom of pipe elevation to allow
for bedding course. Hand excavate for bell of pipe.

1. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding
bearing material to allow for bedding course.

SUBGRADE INSPECTION

Notify Designer when excavations have reached required subgrade.

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

Proof-roll subgrade below the building slabs and pavements with heavy pneumatic-tired
equipment to identify soft pockets and areas of excess vielding. Do not proof-roll wet or
saturated subgrades.

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction
perpendicular to first direction. Limit vehicle speed to 3 mph.
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2, Proof-roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15
tons.
3 Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting,

as determined by Designer, and replace with compacted backfill or fill as directed.

D. Authorized additional excavation and replacement material will be pald for according to
Contract provisions for unit prices.

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

3.9 UNAUTHORIZED EXCAVATION

A Filt 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, may be used
when approved by Designer.

1. Fill unauthorized excavations under other construction or utility pipe as directed by
Designer.

3.10 STORAGE OF SOIL MATERIALS

A Stockpile borrow soll materials and excavated satisfactory soil materials without intermixing.
Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.

1. Stockpile soil materials away from edge of excavations. Do not store within drip line
of remaining trees.

3.1 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.

Surveying locations of underground utilities for Record Documents,

Testing and inspecting underground utilities.

Removing concrete formwork.

Removing trash and debris.

Removing tempaorary shoring and bracing, and sheeting.

installing permanent or temporary horizontal bracing on horizontally supported walls.

Noohkwn

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

3.12 UTILITY TRENCH BACKFILL

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

Trenches under Footings: Backfill trenches excavated under footings and within 18 inches of
bottom of footings with satisfactory soll; fill with concrete to elevation of bottom of footings.
Concrete is specified in Division 03 Section "Cast-in-Place Concrete."

Trenches under Roadways: Pravide 8" thick Class "B” bedding support for piping or conduit
below surface of roadways. Bedding to be compacted to 90% standard proctor density.
After installing and testing, fill trench to centerline of pipe or conduit with Class "B” bedding
compacted to 90%, and backfill remaining space with firm insitu soil or Class "B" bedding
compacted to 90% standard proctor density. See TDOT Standard Trench Installation details
for additional information.

Backfill voids with satisfactory soil while installing and removing shoring and bracing.

Place and compact initial backfill of subbase material, free of particles larger than 1 inch in
any dimension, to a height of 12 inches over the utility pipe or conduit.

a. Carefully compact initial backfill under pipe haunches and compact evenly up
on both sides and along the full length of utility piping or conduit to avoid
damage or displacement of piping or conduit. Coordinate backfilting with
utilities testing.

Place and compact final backfill of satisfactory soil to final subgrade elevation.
Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches
below subgrade under pavements and siabs.

SOIL FiLL

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

Place and compact fill material in layers to required elevations as follows:

Under grass and planted areas, use satisfactory soil material.
Under walks and pavements, use satisfactory soil material,
Under steps and ramps, use engineered fill.

Under building slabs, use enginesred fill.

Under footings and foundations, use engineered fill.

OB LN=

Place soil fill on subgrades free of mugd, frost, snow, ar ice.

SOIL MOISTURE CONTROL

Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before
compaction to within 2 percent of optimum moisture content.
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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 materiai that

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

3.16 COMPACTION OF SOIL. BACKFILLS AND FILLS
A Place backfill and fill soil materials In layers not more than 6 inches in loose depth for
material compacted by heavy compaction equipment, and not more than 4 inches in loose

depth 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
welght according to ASTM D 698:

1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12
inches of existing subgrade and each layer of backfill or fill soil material at 98 percent.
2, Under walkways, scarify and recompact top 6 inches below subgrade and compact

sach layer of backfill or fill soil material at 98 percent.

3 Under lawn or unpaved areas, scarify and recompact top 6 inches below subgrade
and compact each layer of backfill or fill soil matetial at 90 percent.

4, For utility trenches, compact each layer of initial and final backfill soil material at 90
percent.

3.16 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.

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

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

B. Site Rough 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.
2. Walks: Plus or minus 1 inch.

3. Pavements: Plus or minus 1/2 inch.

C. Grading inside Building Lines: Finish subgrade to a tolerance of 1/2 inch when tésted with a
10-foot straightedge.

317 SUBBASE AND BASE COURSES UNDER PAVEMENT AND WALKS J

A Place subbase and base course on subgrades free of mud, frost, snow, or icea. ‘
|
|
\
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B. On prepared subgrade, place subbase 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 and base course to required crown elevations and cross-slope
grades.

4, Place subbase and base course 6 inches or less in compacted thickness in a single
layer. :

5. Place subbase and base course that exceeds 6 inches in compacted thickness in

layers of equal thickness, with no compacted layer more than 8 inches thick or less
than 3 inches thick.

6. Compact subbase and base course at optimum moisture content to required grades,
lines, cross sections, and thickness to not less than 95 percent of maximum dry unit
weight according to ASTM D 698.

C. Pavement Shoulders: Place shoulders along edges of subbase and base course to prevent
lateral movement. Construct shoulders, at least 12 inches wide, of satisfactory soit materials
and compact simultaneously with each subbase and base layer to not less than 95 percent
of maximum dry unit weight according to ASTM D 698,

3.18 DRAINAGE COURSE

A, Place draihage course on subgrades free of mud, frost, show, or ice.

B. On prepared subgrade, place and compact drainage course under cast-in-place concrete
slabs-on-grade as follows:

1. Install subdrainage geotextile on prepared subgrade according to manufacturer's
written instructions, overlapping sides and ends.

2. Place drainage course 6 inches or less in compacted thickness in a single layer.

3. Place drainage course that exceeds 6 inches in compacted thickness in layers of
equal thickness, with no compacted layer more than & Inches thick or less than 3
inches thick.

4, Compact each layer of drainage course to required cross sections and thicknesses to

not less than 95 percent of maximum dry unit weight according to ASTM D 698.

3.19 FIELD QUALITY CONTROL

A Testing Agency: Owner will engage a qualified independent geotechnical engineering
testing agency to perform field quality-control testing.

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 Designer.
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Testing agency will test compaction of soils in place according to ASTM D 1558,
ASTM D 2167, ASTM D 2937, and ASTM D 6938, as applicable. Tests will be performed at
the following locations and frequencies:

1. Paved and Building Slab Areas: At subgrade and at each compacted fill and backfill
layer, at least 1 test for every 2000 sq. ft. or less of paved area or building slab, but in
ho case fewer than 3 tests.

2. Foundation Wall Backfill: At each compacted backfill layer, at least 1 test for each
100 feet or less of wall length, but no fewer than 2 tests.

3. Trench Backfill: At each compacted initial and final backfill layer, at least 1 test for
each 150 feet or less of trench length, but no fewer than 2 tests.

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; recompact and retest until specified compaction is obtained.

PROTECTION

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

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

1. Scarify or remove and replace soil material to depth as directed by Designer; reshape
and recompact.

Where settling occurs before Project correction period elapses, remove finished surfacing,
backfill with additional soil material, compact, and reconstruct surfacing.

1. Restore appearance, quality, and condition of finished surfacing to match adjacent
work, and eliminate evidence of restoration to greatest extent possible.
DISPOSAL OF SURPLUS AND WASTE MATERIALS

Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash,
and debris, and legally dispose of them off Owner's property.

Disposal: Transport surplus satisfactory soil to designated storage areas on Owner's
property. Stockpile or spread soil as directed by Designer.

1. Remove waste material, including unsatisfactory soil, trash, and debris, and legally
dispose of it off Owner's property.

END OF SECTION
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SECTION 312319 - DEWATERING

PART 1 - GENERAL

1.1

A.

B.

1.2

A

1.3

A,

B.

14

A.

B.

C.

SUMMARY

This Section includes construction dewatering.

Division 31 Section "Earth Moving” for excavating, backfilling, site grading, and controlling
surface-water runoff and ponding.

SUBMITTALS

Field Test Repors: Before starting excavation, submit test results and computations
demonstrating that dewatering system is capable of meeting performance requirements.
QUALITY ASSURANCE

Regulatory Requirements: Comply with water disposal requirements of authorities having
jurisdiction.

Installer Qualifications: An experienced installer that has specialized in design of dewatering
systems and dewatering work.

PROJECT CONDITIONS

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

Project-Site Information: A geotechnical report has not been prepared for this Project.

1. Make additional test borings and conduct other exploratory operations necessary for
dewatering.

Survey adjacent structures and improvements, employing a qualified professional engineer
or land surveyor, establishing exact elevations at fixed points to act as benchmarks. Clearly
identify benchmaris and record existing elevations.

PART 2 - PRODUCTS

21

A

PERFORMANCE REQUIREMENTS

Dewatering Performance: Design, furnish, install, test, operate, monitor, and maintain
dewatering system of sufficient scope, size, and capacity to control ground-water flow into
excavations and permit construction to proceed on dry, stable subgrades,
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1. Maintain dewatering operations to ensure erosion control, stability of excavations and
constructed slopes, that excavation does not flood, and that damage to subgrades
and permanent structures Is prevented.

2. Prevent surface water from entering excavations by grading, dikes, or other means.

3. Accomplish dewatering without damaging existing buildings adjacent to excavation.

4 Remove dewatering system if no longer needed

B. Regulatory Requirements: Comply with governing EPA notification regulations before

beginning dewatering. Comply with water- and debris-disposal regulations of authorities
having jurisdiction.

PART 3 - EXECUTION

3.1 PREPARATION

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused
by settlement, lateral movement, undermining, washout, and other hazards created by
dewatering operations.

1. Prevent surface water and subsurface or ground water from entering excavations,
from ponding on prepared subgrades, and from flooding site and surrounding area.
2. Protect subgrades and foundation soils from softening and damage by rain or water

accumulation.

B. Install dewatering system to ensure minimum interference with roads, streets, walks, and
other adjacent occupied and used facllities.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities
without permission from Qwner and authorities having jurisdiction. Provide alternate
routes around closed or obstructed traffic ways if required by authorities having
jurisdiction.

C. Provide temporary grading to facilitate dewatering and control of surface water.
D. Protect and maintain temporary erosion and sedimentation controls, which are specified in
Division 31 Section “Site Clearing” during dewatering operations.
3.2 INSTALLATION
A. Install dewatering system utilizing wells, well points, or similar methods complete with pump

equipment, standby power and pumps, filter material gradation, valves, appurtenances,
water disposal, and surface-water controls.

1. Space well points or wells at intervals required to provide sufficient dewatering.
2. Use filters or other means to prevent pumping of fine sands or silts from subsurface.
B. Before excavating below ground-water level, place system into operation to lower water to

specified levels.

C. Provide sumps, sedimentation tanks, and other flow-control devices as required by
authorities having jurisdiction,
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3.3

34

Provide standby equipment on-site, installed and available for immediate operation, fo
maintain dewatering on continuous basis if any part of system becomes inadequate or falls.

OPERATION

Operate system continuously until drains, sewers, and structures have been constructed and
fill materials have been placed, or until dewatering is no longer required.

Provide an adequate system to lower and control ground water to permit excavation,
construction of structures, and placement of fill materials on dry subgrades. Install sufficient
dewatering equipment to drain water-bearing strata above and below bottom of foundations,
drains, sewers, and other excavations.

1. Do not permit open-sump pumping that leads to loss of fines, soil piping, subgrade
softening, and slope instability.

2. Reduce hydrostatic head in water-bearing strata below subgrade elevations of
foundations, drains, sewers, and other excavations.

3. Maintain piezometric water level as recommended by testing agency below surface of
excavation.

Dispose of water removed by dewatering in a manner that avoids endangering public health,
property, and portions of work under construction or completed. Dispose of water in a
manner that avoids inconvenience to others.

Remove dewatering system from Project site on completion of dewatering. Plug or fill well
holes with sand or cut off and cap wells a minimum of 36 inches below overlying construction.

FIELD QUALITY CONTROL

Observation Wells: Provide observation wells or piezometers, take measurements, and
maintain at least the minimum number indicated; additional observation wells may be
required by authorities having jurisdiction.

1. Observe and record daily elevation of ground water and piezometric water lavels in
observation wells.

2. Repair or replace, within 24 hours, observation wells that become inactive, damaged,
or destroyed. In areas where observation wells are not functioning properly, suspend
construction activities until reliable observations can be made. Add or remove water
from observation-well risers to demonstrate that observation wells are functioning
property,

3. Fill observation wells, remove piezometers, and fill holes when dewatering is
completed.

Survey-Work Benchmarks: Resurvey benchmarks regularly during dewatering and maintain
an accurate log of surveyed elevations for comparison with original elevations. Promptly
notify Designer if changes in elevations occur or if cracks, sags, or other damage is evident
in adjacent construction.

Provide continual observation to ensure that subsurface soils are not being removed by the
dewatering operation.
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D. Prepare reports of obsarvations.

3.5 PROTECTION
A Protect and maintain dewatering system during dewatering operations.

B. if dewatering requirements are not satisfied due to inadequacy or failure of dewatering
system, restore damaged structures and foundation soils at no additional expense to Owner.

C. Damages. Promptly repair damages to adjacent facilities caused by dewatering operations.

END OF SECTION
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SECTION 315000 - EXCAVATION SUPPORT AND PROTECTION

PART 1 - GENERAL

1.1 SUMMARY
A, This Section includes temporary excavation support and protection systems,

B. Related Requirements:

1. Division 31 Section “Earth Moving” for excavating and backfilling and for controlling
surface-water runoff and ponding.
2. Division 31 Section "Dewatering” for dewatering excavations.
1.2 SUBMITTALS

A. Qualification Data: For Installer and professional engineer.

1.3 PROJECT CONDITIONS
A, Existing Utilities; Do not interrupt utilities serving facilities occupied by Owner or others
unless permitted in writing by Designer and then only after arranging to provide temporary
utility services according to requirements indicated,

B. Project-Site Information: A geotechnical report has not been prepared for this Project.

1. Make test borings and conduct other exploratory operations necessary for excavation
support and protection.

C. Survey adjacent structures and improvements, employing a qualified professional engineer

or land surveyor; establish exact elevations at fixed points to act as benchmarks. Clearly
identify benchmarks and record existing elevations.

PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS

A Design, furnish, install, monitor, and maintain excavation support and protection system
capable of supporting excavation sidewalls and of resisting soil and hydrostatic pressure and
superimposed and construction loads.

1. Design excavation support and protection system, including comprehensive
engineering analysis by a qualified professional engineer.

2. Prevent surface water from entering excavations by grading, dikes, or other means.

3. Install excavation support and protection systems without damaging existing buildings,

pavements, and other improvements adjacent to excavation.
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4. Continuously monitor vibrations, seftlements, and movements to ensure stability of
excavations and constructed slopes and to ensure that damage to permanent
structures is prevented.

2.2 MATERIALS
A, General: Provide materials that are either new or in serviceable condition.

B. Structural Steel: ASTM A 36/A 36M, ASTM A 690/A 690M, or ASTM A 992/A 992M.

C. Steel Sheet Piling: ASTM A 328/A 328M, ASTM A 572/A 672M, or ASTM A 690/A 690M;
with continuous interfocks.

D, Wood Lagging: Lumber, mixed hardwood, nominal rough thickness of size and strength
required for application.

E. Cast-in-Place Concrete: ACI 301, of compressive strength required for application.
F. Reinforcing Bars: ASTM A 615/A 615M, Grade 80, deformed.

G.  Tiebacks: Steel bars, ASTM A 722/A 722M

T

Tiebacks: Steel strand, ASTM A 416/A 416M
PART 3 - EXECUTION

3.1 PREPARATION

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused
by settlement, lateral movement, undermining, washout, and other hazards that could
develop during excavation support and protection system operations.

1. Shore, support, and protect utilities encountered.

B. Install excavation support and protection systems to ensure minimum interference with
roads, streets, walks, and other adjacent occupied and used facilities.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities
without permission from Owner and authorities having jurisdiction. Provide aiternate
routes around closed or obstructed fraffic ways if required by authorities having
jurisdiction.

C. Locate excavation support and protection systems clear of permanent construction so that
forming and finishing of concrete surfaces is not impeded.

3.2 SOLDIER BEAMS AND LAGGING

A install steel soldier beams before starting excavation. Space soldier beams at regular
intervals not to exceed allowable flexural strength of wood lagging. Accurately align
exposed faces of flanges to vary not more than 2 inches from a horizontal line and not more
than 1:120 out of vertical alignment.
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3.3

3.4

3.5

3.6

Install wood lagging within flanges of soldier beams as excavation proceeds. Trim
excavation as required to install lagging. Fill voids behind lagging with soil, and compact.

Install wales horizontally at centers indicated and secure to soldier beams.

SHEET PILING

Before starting excavation, install one-piece sheet piling lengths and tightly interlock to form
a continuous barrier.

Accurately place the piling, using templates and guide frames unless otherwise
recommended in wiiting by the sheet piling manufacturer. Limit vertical offset of adjacent
sheet piling to 60 inches. Accurately align exposed faces of sheet piling to vary not mare

than 2 inches from a horizontal line and not more than 1:120 out of vertical alignment. Cut
tops of sheet piling to uniform elevation at top of excavation.

TIEBACKS
Tiebacks: Drill for, install, grout, and tension tiebacks into position.
Test load-carrying capacity of each tieback and replace and retest deficient tiebacks.

1. Test loading shall be observed by a qualified professional engineer responsible for
design of excavation support and protection system.

Maintain tiebacks in place until permanent construction is able to withstand lateral earth and
hydrostatic pressures.

BRACING

Bracing: Locate bracing to clear columns, floor framing construction, and other permanent '
work." If necessary to move brace, install new bracing before removing original brace.

1. Do not place bracing where it will be cast into or included in permanent concrete work,
unless otherwise approved by Designer.

2. Install internal bracing, if required, to prevent spreading or distortion of braced frames.

3. Maintain bracing until structural elements are supported by other bracing or until

permanent construction is able to withstand lateral earth and hydrostatic pressures,

FIELD QUALITY CONTROL

Survey-Work Benchmarks: Resurvey benchmarks regularly during installation of excavation
support and protection systems, excavation progress, and for as long as excavation remains
open. Maintain an accurate log of surveyed elevations and positions for comparison with
original elevations and positions. Promptly notify Designer if changes in elevations or
positions occur or if cracks, sags, or other damage is evident in adjacent construction.

Promptly correct detected bulges, breakage, or other evidence of movement to ensure that
excavation support and protection system remains stable.
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C. Promptly repair damages to adjacent facilities caused by installation or faulty performance of
excavation support and protection systems.

3.7 REMOVAL AND REPAIRS

A. Remove excavation support and protection systems when construction has progressed
sufficiently to support excavation and bear soil and hydrostatic pressures. Remove in stages
to avoid disturbing underlying soils or damaging structures, pavements, facilities, and

utilities.

1. Remove excavation suppori and protection systems to a minimum depth of 48 inches
below overlying construction and abandon remainder.

2. Repair or replace, as approved by Designer, adjacent work damaged or displaced by

removing excavation support and protection systems.

END OF SECTION




SECTION 321216 — ASPHALT PAVING
LA# 18081-1 — TURF FIELD CONVERSION — ASHFORD PARK ELEMENTARY SCHOOL
Page 1 of 8

M0 OO,

SECTION 321216 - ASPHALT PAVING

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

SUMMARY

This Section includes the following:

1. Hot-mix asphalt paving.

2. Hot-mix asphalt patching.

3 Pavement-marking paint,

Related Sections include the following:

1. Division 31 Section "Earthwork” for aggregate subbase and base courses and for
aggregate pavement shoulders.

2. Division 32 Section "Concrete Pavement Joint Sealants" for joint sealants and fillers at
paving terminations.

DEFINITIONS

Hot-Mix Asphalt Paving Terminology: Refer to ASTM D 8 for definitions of terms.

DOT: Department of Transportation.

SYSTEM DESCRIPTION

Provide hot-mix asphalt paving according to materials, workmanship, and other applicable
requirements of standard specifications of state or tocal DOT.

1. Standard Specification. GDOT Roadway Design Guidelines, current edition.

2. Measurement and payment provisions and safety program submittals included in
standard specifications do not apply to this Section,

SUBMITTALS

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

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

QUALITY ASSURANCE
Manufacturer Qualifications; A qualified manufacturer.

1. Manufacturer shall be a paving-mix manufacturer registered with and approved by
authorities having jurisdiction or the DOT of the state in which Project is located.
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D.
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A

B.

1.7

A.

B.

Testing Agency Qualifications: Qualified according to ASTM D 3666 for testing indicated, as
documented according to ASTM E 548.

Regulatory Requirements: Comply with standards of GDOT for asphalt paving work.

Asphait-Paving Publication:.  Comply with Al MS-22, "Construction of Hot Mix Asphalt
Pavements,” unless more stringent requirements are indicated.

DELIVERY, STORAGE, AND HANDLING

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.

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

PROJECT CONDITIONS

Environmental Limitations: Do not apply asphalt materials if subgrade Is wet or excessively
damp or if the following conditions are not met:

1. Prime and Tack Coats: Minimum surface temperature of 80 deg F (15.5 deg C).

2. Asphalt Base Course: Minimum surface temperature of 40 deg F (4 deg C) and rising at
time of placement.

3. Asphalt Surface Course: Minimum surface temperature of 60 deg F (15.5 deg C) at time
of placement.

Pavement-Marking Paint: Proceed with pavement marking only on clean, dry surfaces and at a
minimum ambient or surface temperature of 40degF (4 deg C) for oil-based materials,
50 deg F (10 deg C) for water-based materials, and not exceeding 95 deg F (35 deg C).

PART 2 - PRODUCTS

2.1

A,
B.

C

D.

AGGREGATES

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

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

Fine Aggregate: AASHTO M 29, sharp-edged natural sand or sand prepared from slone,
gravel, properly cured blast-furnace slag, or combinations thereof.

1. For hot-mix asphalt, limit natural sand to a maximum of 20 percent by weight of the total
aggregate mass.

Mineral Filler: AASHTO M 17, rock or slag dust, hydraulic cement, or other inert material.
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2.2

A,

23

A,

B.

24

A.

B.

ASPHALT MATERIALS

Per GDOT standards

AUXILIARY MATERIALS

Herbicide: Commercial chemical for weed control, registered by the EPA. Provide in granular,
liquid, or wettable powder form.

Sand: AASHTO M 29, Grade Nos. 2 or 3.

MIXES

Hot-Mix Asphalt: Dense, hot-faid, hot-mix asphalt plant mixes approved by authorities having
jurisdiction 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; As indicated

3. Surface Course: As indicated
Hot-Mix Asphalt: Dense, hot-laid, hot-mix asphalt plant mixes approved by authorities having
jurisdiction and designed according to procedures in Al MS-2, "Mix Design Methods for Asphait
Concrete and Other Hot-Mix Types."

1. Provide mixes with a history of satisfactory performance In geographical area where

Project is located.
2, Provide mixes complying with composition, grading, and tolerance requirements in

ASTM D 3515 for the following nominal, maximum aggregate sizes:

a. Base Course: As indicated
b. Surface Course; As indicated

PART 3 - EXECUTION

3.1

A

B.

C.

3.2

A

EXAMINATION
Verify that subgrade is dry and in suitable condition to support paving and imposed loads.

Proof-roll subbase using heavy, pneumatic-tired rollers to locate areas that are unstable or that
require further compaction.

Proceed with paving only after unsatisfactory conditions have been corrected.

PATCHING

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 into
adjacent sound pavement, unless otherwise indicated. Cut excavation faces vertically.
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3.3

3.4

Remove excavated material. Recompact existing unbound-aggregate base course to form new
subgrade.

Tack Coat: Apply uniformly to vertical surfaces abutting or projecting into new, hot-mix asphalt
paving at a rate of 0.05 to 0.15 gal./sq. yd.

1. Allow tack coat to cure undisturbed before applying hot-mix asphait paving.
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.
Remove spillages and clean affected surfaces.

Patching: Fill excavated pavements with hot-mix asphait base mix and, while still hot, compact
flush with adjacent surface.

Patching: Partially fill excavated pavements with hot-mix asphalt base mix and, while stiii hot,
compact. Cover asphalt base course with compacted, hot-mix surface layer finished flush with
adjacent surfaces.

SURFACE PREPARATION

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

1. Sweep loose granular particles from surface of unbound-aggregate base course. Do not
dislodge or disturb aggregate embedded in compacted surface of base course.

Herbicide Treatment: Apply herbicide according to manufacturer's recommended rates and
written application instructions. Apply to dry, prepared subgrade or surface of compacted-
aggregate base before applying paving materials.

1. Mix herbicide with prime coat if formulated by manufacturer for that purpose,

Prime Coat; Apply uniformly over surface of compacted unbound-aggregate base course at a
rate of 0.15 to 0.50 gal/sqa. yd.. Apply enough material to penetrate and seal but not flood
surface. Allow prime coat to cure for 72 hours minimum.

1. If prime coat is not entirely absorbed within 24 hours after application, spread sand over
surface to blot excess asphalt. Use enough sand to prevent pickup under traffic.
Remove loose sand by sweeping before pavement is placed and after volatiles have
evaporated.

2. Protect primed substrate from damage until ready to receive paving.

Tack Coat: Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq.
yd.

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.

HOT-MIX ASPHALT PLACING
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A Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off. Place
asphalt mix by hand to areas inaccessible to equipment in a manner that prevents segregation
of mix. Place each course to required grade, cross section, and thickness when compacted.

Place hot-mix asphalt base course in number of lifts and thicknesses indicated.

Place hot-mix asphalt surface course in single lift.

Spread mix at minimum temperature of 250 deg F.

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.

el A

B. Place paving in consecutive strips not less than 10 feet wide unless infill edge strips of a lesser
width are reduired.

1. After first strip has been placed and rolled, place succeeding strips and extend rolling to
overlap previous strips. 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 asphait to prevent
segregation of mix; use suitable hand tools to smooth surface,

3.5 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.

Clean contact surfaces and apply tack coat to joints.

Offset longitudinal joints, in successive courses, a minimum of 6 inches.

Offset transverse joints, in successive courses, a minimum of 24 inches,

Construct transverse joints as described in Al MS-22, "Construction of Hot Mix Asphalt
Pavements.”

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

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

HLN=

o

3.6 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 vibratory-plate
compactors in areas inaccessible to rollers.

1. Complete compaction before mix temperature cools to 185 deg F.
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.
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C. Intermediate Rolling: Begin intermediate rolling immediatsly 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
AASHTO T 245, but not less than 94 percent nor greater than 100 percent.
2. Average Density: 92 percent of reference maximum theoretical density according to

ASTM D 2041, but not less than 90 percent nor greater than 96 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.

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.
3.7 INSTALLATION TOLERANCES

A Thickness: Compact each course to produce the thickness indicated within the foliowing
tolerances:

1. Base Course: Plus or minus 1/2 inch.
2. Surface Course: Plus 1/4 inch, no minus.

B. Surface Smoothness: Compact each course to produce a surface smoothness within the
following tolerances as determined by using a 10-foot straightedge applied transversely or
longitudinally to paved areas:

1. Base Course: Per GDOT standard
2. Surface Course: Per GDOT standard

3. Crowned Surfaces: Test with crowned template centered and at right angle to crown.
Maximum allowable variance from template is 1/4 inch.

3.8 PAVENENT MARKING

A, Do not apply pavement-marking paint until layout, colors, and placement have been verified
with Designer.

B. Allow paving to age for 30 days before starting pavement marking.

C. Sweep and clean surface to eliminate loose material and dust,
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D. Apply paint with mechanical eguipment to produce pavement markings, of dimensions
indicated, with uniform, straight edges. Apply at manufacturer's recommended rates to provide
a minimum wet film thickness of 15 mils.

1. Broadcast glass spheres uniformly into wet pavement markings at a rate of 6 Ib/gal..

3.9 FIEL.D QUALITY CONTROL

A, Testing Agency. Owner will engage a qualified independent testing and inspecting agency to
perform field tests and inspections and to prepare test reports.

1. Testing agency will conduct and interpret tests and state in each report whether tested
Work complies with or deviates from specified requirements.

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

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

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

E. In-Place Density: Testing agency will take samples of uncompacted paving mixtures and
compacted pavement according to AASHTO T 168.

1. Reference maximum theoretical density will be determined by averaging results from four
samples of hot-mix asphalt-paving mixture delivered daily to site, prepared according to
ASTM D 2041, and compacted according to job-mix specifications.

2. In-place density of compacted pavement will be determined by festing core samples
according to ASTM D 1188 or ASTM D 2726, :

a. One core sample will be taken for every 1000 sq. yd. or less of installed pavement,
with no fewer than 3 cores taken.
b. Field density of in-place compacted pavement may also be determined by nuclear
method according to ASTM D 2050 and correlated with ASTM D 1188 or
ASTM D 2728.
F. Remove and replace or install additional hot-mix asphalt where test results or measurements

indicate that it does not comply with specified requirements.

3.10 DISPOSAL

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 excavated materials to accumutate on-site.

END OF SECTION




SECTION 321216 — ASPHALT PAVING

LA# 18081-1 — TURF FIELD CONVERSION — ASHFORD PARK ELEMENTARY SCHOOL
Page 8 of 8

M

THIS PAGE INTENTIONALLY BLANK




SECTION 321313 — CONCRETE PAVING
LA# 18081-1 - TURF FIELD CONVERSION — ASHFORD PARK ELEMENTARY SCHOOL
Page 1 of 12

o e eeeseestemrerme e e e o oo ermem e e e

SECTION 321313 — CONCRETE PAVING

PART 1 - GENERAL

1.1

A.

1.2

1.3

14

1.5

SUMMARY
This Section includes exterior cement concrete pavement for the following:

1. Walkways, Curbs, and Gutters.

DEFINITIONS

Cementitious Materials; Portland cement alone or in combination with one or more of blended
hydraulic cement, fly ash and other pozzolans, and ground granulated blast-furnace slag.
SUBMITTALS

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

QUALITY ASSURANCE

Testing Agency Qualifications: An independent agency qualified according to ASTM C 1077
and ASTM E 329 for testing indicated, as documented according to ASTM E 548.

1. Personnel conducting field tests shall be qualified as AClI Concrete Field Testing
Technician, Grade 1, according to ACI CP-01 or an equivalent certification program,

ACI Publications: Comply with ACI 301, "Specification for Structural Concrete," unless modified
by requirements in the Contract Documents.

Concrete Testing Service: Engagé a qualified independent testing agency to perform material
evaluation tests and to design concrete mixtures.
PROJECT CONDITIONS

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

PART 2 - PRODUCTS
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A

2.2

o o

2.3

FORMS

Form Materials: Plywood, metal, metal-framed plywood, or other approved panei-type materials
to provide full-depth, continuous, straight, smooth exposed surfaces.

1. Use flexible or curved forms for curves with a radius 100 feet (30.5 m} or less.
Form-Release Agent. Commercially formulated form-release agent that wilt not bond with,
stain, or adversely affect concrete surfaces and will not impair subsequent treatments of
concrete surfaces.

STEEL REINFORCEMENT

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

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

Plain Steel Wire: ASTM A 82, galvanized.

Deformed-Steel Wire: ASTM A 496.

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” from steel wire, plastic, or precast

concrete of greater compressive strength than concrete, and as follows:

1. Equip wire bar supports with sand plates or horizontal runners where base material will
not support chair legs.

CONCRETE MATERIALS

Cementitious Material: Use the following cementitious materials, of the same type, brand, and
source throughout the Project:

1. Portland Cement: ASTM C 150, Type . Supplement with the following:

a. Fly Ash: ASTM C 618, Class C.
b. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.

Normal-Weight Aggregates: ASTM C 33, Class 4M coarse aggregate, uniformly graded.
Provide aggregates from a single source with documented service record data of at least 10
years' satisfactory service in similar pavement applications and service conditions using similar
aggregates and cementitious materials.

1. Maximum Coarse-Aggregate Size: 1-1/2 inches nominal.
2, Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

Water; ASTM C 94/C 94M.

Air-Entraining Admixture;: ASTM C 260.
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E. Chemical Admixtures: Provide admixtures 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.

Water-Reducing Admixture: ASTM C 484/C 494M, Type A,

Retarding Admixiure: ASTM C 484/C 494M, Type B.

Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type .

High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type Il

SOk eN=

2.4 FIBER REINFORCEMENT
A Synthetic Fiber: Monofilament polypropylene fibers engineered and designed for use in
concrete pavement, complying with ASTM C 11186, Type Ill, 1/2 to 1-1/2 inches long.
25 CURING MATERIALS

A, Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing
approximately 9 oz./sg. yd. dry.

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

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

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

2,6 RELATED MATERIALS
A, Expansion- and Isolation-Joint-Filler Strips: ASTM D 1752, cork or self-expanding cork.
B. Bonding Agent: ASTM C 1059, Typell, non-redispersible, acrylic emulsion or styrene
butadiene.
2.7 PAVEMENT MARKINGS

A, Pavement-Marking Paint: Alkyd-resin type, lead and chromate free, ready mixed, complying
with FS TT-P-115, Type 1 or AASHTO M 248, Type N.

Color: As indicated.

2.8 CONCRETE MIXTURES

A Prepare design mixtures, proportioned according to ACI 301, for each type and strength of
normal-weight concrete determined by either taboratory trial mixes or field experience.
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1. Use a qualified independent testing agency for preparing and reporting proposed
concrete mixture designs for the trial batch method.

Proportion mixtures to provide normal-weight concrete with the following properties:

1. Compressive Strength (28 Days), 3000 psi.
2. Maximum Water-Cementitious Materials Ratio at Point of Placement. 0.45,
3. Slump Limit: 4 inches, plus or minus 1 inch.

Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight
concrete at point of placement having an air content as follows:

1. Air Content: 4-1/2 percent plus or minus 1.5 percent for 1-1/2-inch nominal maximum
aggregate size,

2, Air Content:  4-1/2 percent plus or minus 1.5 percent for 1-inch nominal maximum
aggregate size.

3. Air Content: 5 percent plus or minus 1.5 percent for 3/4-inch nominal maximum
aggregate size

Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of
cement.

Chemical Admixtures: Use admixtures according to manufacturer's written instructions.

1. Use water-reducing admixture high-range, water-reducing admixture high-range, water-
reducing and retarding admixture plasticizing and retarding admixture in concrete, as
required, for placement and workability.

2. Use water-reducing and retarding admixture when required by high temperatures, low
humidity, or cther adverse placement conditions.

Cementitious Materials: Limit percentage, by weight, of cementitious materials other than
portland cement according to ACI 301 requirements for concrete exposed to deicing chemicals.
as follows:

1. Fly Ash or Pozzolan: 25 percent.
2. Ground Granulated Blast-Furnace Slag: 50 percent.

Synthetic Fiber: Uniformly disperse in concrete mix at manufacturer's recommended rate, but
not less than 1.0 Ib/cu. yd..

CONCRETE MIXING

Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to
ASTM C 94/C 94M and ASTM C 11186. Furnish batch certificates for each batch discharged
and used in the Work.

1. When air temperature is between 85 deg F and 80 deg F, reduce mixing and delivery
time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce
mixing and delivery time to 60 minutes,
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PART 3 - EXECUTION

3.1

A.

3.2

3.3

3.4

EXAMINATION

Examine exposed subgrades and sub-base surfaces for compliance with requirements for
dimensional, grading, and elevation tolerances.

Proof-roll prepared sub-base surface below concrete pavements with heavy pneumatic-tired
equipment to identify soft pockets and arsas of excess yielding.

1. Completely proof-roll sub-base in one direction and repeat in perpendicular direction.
Limit vehicle speed to 3 mph.

2, Proof-roll with a loaded 10-wheel tandem-axle dump truck weighing not less than 15 tons.

3. Sub-base with soft spots and areas of pumping or rutting exceeding depth of 1/2 inch

require correction according to requirements in Division 2 Section "Earthwork."
Proceed with concrete pavement operations only after nonconforming conditions have been
corrected and subgrade is ready to receive pavement.
PREPARATION

Remove loose material from compacted sub-base surface immediately before placing concrete.

EDGE FORMS AND SCREED CONSTRUCTION

Set, brace, and secure edge forms, bulkheads, and intermediate screed guides for pavement 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.

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

STEEL REINFORCEMENT

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

Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materiais.

Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during
concrete placement. Maintain minimum cover to reinforcement,

Install weided wire reinforcement in lengths as long as practicable. Lap adjoining pieces at
least one full mesh, and lace splices with wire. Offset laps of adjoining widths to prevent
continuous laps in either direction.
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3.5

A

3.6

JOINTS

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

1. When joining existing pavement, place transverse joints to aligh with previously placed
joints, unless otherwise indicated.

Construction Joints: Set construction joints at side and end terminations of pavement and at
locations where pavement operations are stopped for more than one-half hour unless pavement
terminates at isolation joints.

1. Continue stes! reinforcement across construction joints, unless atherwise indicated. Do
not continue reinforcement through sides of pavement strips, unless otherwise indicated.

Isolation Joints: Form isolation joints of preformed joint-filler strips abutting concrete curbs,
catch basins, manholes, inlets, structures, walks, other fixed objects, and where indicated.

Locate expansion joints at intervals as indicated.

Extend joint fillers full width and depth of joint.

Terminate joint filler not less than 1/2 inch or more than 1 inch below finished surface if
joint sealant is indicated.

Place top of joint filler flush with finished concrete surface if joint sealant is not indicated.
Furnish joint fillers in one-piece lengths. Where more than one length is required, lace or
clip joint-filler sections together.

8. Protect top edge of joint filler during concrete placement with metal, plastic, or other
temporary preformed cap. Remove protective cap after concrete has been placed on
both sides of joint.

LN

ok

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, as follows to match jointing of existing adjacent concrete pavement:

1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing
each edge of joint with grooving tool to a 1/4-inch radius. Repeat grooving of contraction
joints after applying surface finishes. Eliminate groover marks on concrete surfaces.

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

CONCRETE PLACEMENT
Inspection:  Before placing concrete, inspect and complete formwork installation, stsel
reinforcement, and items to be embedded or cast in. Notify other trades te permit installation of

their work.

Remove snow, ice, or frost from sub-base surface and reinforcement before placing concrete.
Do not place concrete on frozen surfaces.
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C. Moisten sub-base 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 alighment.

D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.
E. Do net add water to concrete during delivery or at Project site.
F. Do not add water to fresh concrete after testing.

G. 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.

H. Consolidate concrete according to AC! 301 by mechanical vibrating squipment supplemented
by hand spading, rodding, or tamping.

1, Consolidate concrete along face of forms and adjacent {o transverse joints with an
internal vibrator. Keep vibrator away from joint assemblies, reinforcement, or side forms.
Use only square-faced shovels for hand spreading and consolidation. Consolidate with
care to prevent dislocating reinforcement, dowels, and joint devices.

I Place concrete in two operations; strike off initial pour for entire width of placemént and to the
required depth below finish surface. Lay welded wire fabric or fabricated bar mats immediately
in final position. Place top layer of concrete, strike off, and screed.

1. Remove and replace concrete that has been placed for more than 15 minutes without
heing covered by top layer, or use bonding agent if approved by Designer,

J. Screed pavement surfaces with a straightedge and strike off,

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

L. Gurbs and Gutters: When automatic machine placement is used for curb and gutter placement,
submit revised mix design and laboratory test results that meet or exceed requirements.
Produce curbs and gutters to required cross section, lines, grades, finish, and jointing as
specified for formed concrete. If results are not approved, remove and replace with formed
concrete.

M. Slip-Form Pavers: When automatic machine placement is used for pavement, submit revised
mix design and laboratory test resuilts that meet or exceed requirements. Produce pavement to
required thickness, lines, grades, finish, and jointing as required for formed pavement.

1. Compact sub-base and prepare subgrade of sufficient width to prevent displacement of
paver machine during operations.

N. When adjoining pavement lanes are placed in separate pours, do not operate equipment on
concrete until pavement has attained 85 percent of its 28-day compressive strength.

0. Cold-Weather Placement; Comply with ACI 306.1 and as follows. Protect concrete work from
physical damage or reduced strength that could be caused by frost, freezing actions, or low
temperatures.
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3.7

3.8

1. When air temperature has fallen to or is expected to fall below 40 deg F, uniformly heat
water and aggregates before mixing o obtain a concrete mixture temperature of not less
than 50 deg F and not more than 80 deg F 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 mix designs.

Hot-Weather Placement: Comply with ACI 301 and as follows when hot-weather conditions
exist:

1. Cool ingredients before mixing to maintain concrete temperature below 80 deg F at time
of placement. Chilled mixing water or chopped ice may be used to control temperature,
provided water equivalent of ice is calculated to total amount of mixing water. Using
liquid nitrogen to cool concrete is Contractor's option.

2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed
ambient air temperature immediately before embedding in concrete.
3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep

subgrade moisture uniform without standing water, soft spots, or dry areas.

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

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 scft bristle broom across float-finished
concrete surface perpendicular to line of traffic to provide a uniform, fine-line texture,
CONCRETE PROTECTHON AND CURING

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

Comply with ACI 306.1 for cold-weather protection.

Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy
conditions cause moisture loss approaching 0.2 Ib/sq. ft. 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.

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

Curing Methods: Cure concrete by moisture curing, moisture-retaining-cover curing, curing
compound, or 2 combination of these as follows:

1. Moist Curing: Keep surfaces continuously moist for not less than seven days with the
following materials:
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a. Water,
b. Continuous water-fog spray.
c. Absorptive cover, water saturated and kept continuously wet. Cover concrete

surfaces and edges with 12-inch lap over adjacent absorptive covers.

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover
for curing concrete, placed in widest practicable width, with sides and ends lapped at
least 12 inches, and sealed by waterproof tape or adhesive. Immediately repair any
holes or tears during 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.

3.9 PAVEMENT TOLERANCES
A. Comply with tolerances of ACI 117 and as follows:

Elevation; 1/4 inch.

Thickness: Plus 3/8 inch, minus 1/4 inch.

Surface: Gap below 10-foot- long, unleveled straightedge not to exceed 1/4 inch.
Joint Spacing:; 3 inches.

Contraction Joint Depth: Plus 1/4 inch, no minus.

Joint Width: Plus 1/8 inch, no minus.

R

3.10 PAVEMENT MARKING

A, Do not apply pavement-marking paint until layout, colors, and placement have been verified
with Designer.

B. Allow concrete pavement to cure for 28 days and be dry before starting pavement marking.

C. Sweep and clean surface to eliminate loose material and dust.

D. Apply paint with mechanical equipment to produce pavement markings of dimensions indicated
with uniform, straight edges. Apply at manufacturer's recommended rates to provide a
minimum wet film thickness of 15 mils.

3.1 FIELD QUALITY CONTROL

A Testing Agency: Owner will engage a qualified independent testing and inspecting agency to
perform field tests and inspections and prepare test reports.

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 1 composite sample for each 100 cu. yd. 5000 sg. ft.
or fraction thereof of each concrete mix placed each day.
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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.

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 mix. 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 mix.

4, Concrete Temperature: ASTM C 1064; one test hourly when air temperature is 40 deg F
and below and when 80 deg F 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.

8. Compressive-Strength Tests: ASTM C 39/C 39M; test 1 specimen at 7 days and 2
specimens at 28 days.

a. A compressive-strength test shall be the average compressive strength from 2
specimens obtained from same composite sample and tested at 28 days.

Strength of each concrete mix will be satisfactory if average of any 3-consecutive compressive-
strength tests equals or exceeds specified compressive strength and no compressive-strength
test value fails below specified compressive strength by more than 500 psi.

Test results shall be reported in writing to Designer, 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.

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

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

Remove and replace concrete pavement where test results indicate that it does not comply with
specified requirements.

Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified reguirements,
REPAIRS AND PROTECTION

Remove and replace concrete pavement that is broken, damaged, or defective or that does not
comply with requirements in this Section,

Drill test cores, where directed by Designer, when necessary to determine magnitude of cracks
or defective areas. Fill drilled core holes in satisfactory pavement areas with portland cement
concrete bonded fo pavement with epoxy adhesive.
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C. Protect concrete from damage. Exclude traffic from pavement for at least 14 days after
placement. When construction traffic is permitted, maintain pavement as clean as possible by
removing surface stains and spillage of materials as they occur.

D. Maintain concrete pavement free of stains, discoloration, dirt, and other foreign material.

Sweep concrete pavement not more than two days before date scheduled for Substantial
Completion inspections.

END OF SECTION
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SECTION 321373 - CONCRETE PAVING JOINT SEALANTS

PART 1 - GENERAL

141

1.2

1.3

14

A

A.

B.

C.

A.

B.

C.

A.

SUMMARY

Section Inciudes:

1. Expansion and Contraction joints within cement concrete pavement
2. Joint-sealant backer materials,

3. Primers.

SUBMITTALS

Product Data: For each type of product.

Paving-Joint-Sealant Schedule: Include the following information:

1 Joint-sealant application, joint location, and designation.

2 Joint-sealant manufacturer and product name.

3. Joint-sealant formuiation.

4 Joint-sealant color.

Product Testing Reports: Based on evaluation of comprehensive tests performed by a qualified
testing agency, for sealants,

QUALITY ASSURANCE

Installer Qualifications: An entity that employs installers and supervisors who are trained and
approved by manufacturer,

Source Limitations; Obtain each type of joint sealant through one source from a single
manufacturer.

Product Testing: Obtain test results for "Product Testing Reports” Paragraph in "Submittals”

Article from a qualified testing agency based on testing of current sealant products wsthm a 36-

month period preceding the Notice to Proceed.

1. Testing Agency Qualifications: An independent testing agency qualified according to
ASTM C 1021 for testing indicated, as documented according to ASTM E 548.

FIELD CONDITIONS

Do not proceed with installation of joint sealants under the following conditions:

1. When ambient and substrate temperature conditions are outside limits permitted by joint-

sealant manufacturer.
2. When joint substrates are wet or covered with frost.
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3. Where joint widths are less than those allowed by joint-sealant manufacturer for
applications indicated.

4, Where contaminants capable of interfering with adhesion have not yet besn removed
from joint substrates.

PART 2 - PRODUCTS

241

A

B.

2.2

>

C.

23

A

MATERIALS, GENERAL

Compatibility: Provide joint sealants, backing materials, and other related materials that are
compatible with one ancther and with joint substrates under conditions of service and
application, as demonstrated by joint-sealant manufacturer, based on testing and field
experience.

Colors of Exposed Joint Sealants: As selected by Designer from manufacturer's full range.

JOINT-SEALANT BACKER MATERIALS

Joint-Sealant Backer Materials: Nonstaining; compatible with joint substrates, sealants, primers,
and other joint fillers; and approved for applications indicated by joint-sealant manufacturer,
based on field experience and laboratory testing.

Round Backer Rods for Cold- and Hot-Applied Joint Sealants; ASTM D 5249, Type 1, of
diameter and density required to control sealant depth and prevent bottom-side adhesion of
sealant.

Round Backer Rods for Cold-Applied Joint Sealants: ASTM D 5249, Type 3, of diameter and
density required to contro! joint-sealant depth and prevent bottom-side adhesion of sealant,

Backer Strips for Cold- and Hot-Applied Joint Sealants: ASTM D 5249; Type 2; of thickness and
width required to control joint-sealant depth, prevent bottom-side adhesion of seatant, and fill
remainder of joint opening under sealant.

PRIMERS
Primers. Product recommended by joint-sealant manufacturer where required for adhesion of

sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate
tests and field tests.

PART 3 - EXECUTION

341

A,

EXAMINATION

Examine joints to receive joint sealants, with Installer present, for compliance with requirements
for joint configuration, installation tolerances, and other conditions affecting joint-seatant
performance,
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B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 PREPARATION

A Surface Cleaning of Joints: Before instailing joint sealants, clean out joints immediately to
comply with joint-sealant manufacturer's written instructions.

1. Remove all foreign material from joint substrates that could interfere with adhesion of joint
sealant, including dust, old joint sealants, oil, grease, waterproofing, water repellents,
water, surface dirt, and frost.

B. Joint Priming; Prime joint substrates where indicated or where recommended in writing by joint-
sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience.
Apply primer to comply with joint-sealant manufacturer's written instructions. Confine primers to
areas of joint-sealant bond; do not allow spillage or migration onto adjoining surfaces.

3.3 INSTALLATION OF JOINT SEALANTS

A Comply with joint-sealant manufacturer's written installation instructions for products and
applications indicated unless more stringent requirements apply.

B. Joint-Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of
Joint sealants as applicable to materials, applications, and conditions.

C. Install joint-sealant backings to support joint sealants during application and at position required
to produce cross-sectional shapes and depths of installed sealants relative to joint widths that
allow optimum sealant movement capability.

1. Do not leave gaps between ends of joint-sealant backings.
2. Do not stretch, twist, puncture, or tear jeint-sealant backings.
3. Remove absorbent joint-sealant backings that have become wet before sea[ant

application and replace them with dry materials.

D. Install joint sealants immediately following backing installation, using proven techniques that
comply with the following:

1. Place joint sealants so they fully contact joint substrates.

2. Completely fill recesses in each joint configuration.

3 Produce uniform, cross-sectional shapes and depths relative to joint widths that allow
optimum sealant movement capability.

E. Tooling of Nonsag Joint Sealants: Immediately after joint-sealant appiication and before skinning
or curing begins, tool sealants according to the following requirements to form smooth, uniform
beads of configuration indicated; to eliminate air pockets; and to ensure contact and adhesion of
sealant with sides of joint:

1. Remove excess joint sealant from surfaces adjacent to joints.
2. Use tooling agents that are approved in writing by joint-sealant manufacturer and that do
not discolor sealants or adjacent surfaces.

F. Provide joint configuration to comply with joint-sealant manufacturer's written instructions unless
otherwise indicated.
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3.4 CLEANING AND PROTECTION

A, Clean off excess joint sealant as the Work progresses, by methods and with cleaning materials
approved in writing by joint-sealant manufacturers.

B. Protect joint sealants, during and after curing period, from contact with contaminating
substances and from damage resulting from construction cperations or other causes so
sealants are without deterioration or damage at time of Substantial Compietion. If, despite such
protection, damage or deterioration occurs, cut out and remove damaged or deteriorated joint
sealants immediately and replace with joint sealant so installations in repaired areas are
indistinguishable from the original work.

3.5 PAVING-JOINT-SEALANT SCHEDULE

A Joint-Sealant Application: Joints within concrete paving.

1. Joint Location:

a. Expansion and isolation joints in concrete paving.

b. Contraction joints in concrete paving.

c. Other joints as indicated.
2. Joint Sealant: Single-component, self-leveling, silicone joint sealant
3. Joint-Sealant Color: To be selected by Owner.,

B. Joint-Sealant Application: Joints within concrete paving and between concrete and asphalt

paving.

1. Joint Location:
a. Joints between concrete and asphalt paving.
b. Joints between concrete curbs and asphalt paving.
C. Other joints as indicated.

2. Joint Sealant: Hot-applied, single-companent joint sealant.
3 Joint-Sealant Color. To be selected by Owner

C. Joint-Sealant Application: Fuel-resistant joints within concrete paving.

1. Joint Location:
a. Expansion and Isolation joints in concrete curbing and vehicular paving.
b. Contraction joints in concrete curbing and vehicular paving.
c. Other joints as indicated.
2. Joint Sealant; Fuel-resistant, single-component, pourable, modified-urethane, elastomeric

joint sealant
3. Joint-Sealant Coler: To be selected by Ownet.

END OF SECTION
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SECTION 321813 —~ ATHLETIC FIELD SURFACING

PART 1 - GENERAL

1.4

A

1.2

1.3

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SCOPE OF WORK

Furnish all labor, materials, tools, and equipment necessary to install, in place, all synthet-
ic turf material as indicated on the plans and as specified herein. The installation of all new
materials shall be performed in strict accordance with the Manufacturer's written installation
instructions, and in accordance with all approved shop drawings.

Frior to order of materials, the Contractor shall submit the following:

Product data, including Independent Laboratory Test Results,

Installation details,

Sample Warranty,

Field layout and striping plans,

Details on construction, especially any details that may deviate from plans and specifica-
tions.

6. Turf Cooling product data and warranty.

IR =

Prior to the beginning of installation, the Contractor shall verify the base for planarity. Upon
written confirmation from the Confractor that compaction/planarity and drainage/permeability
specifications have been achieved, the installation of synthetic turf will proceed as arranged.

Prior to Final Acceptance, the Contractor shall submit to the Owner three (3) copies of Exe-
cuted Warranty Documents and Maintenance Manuals, which will include necessary instruc-
tions for the proper care and preventative maintenance of the synthetic turf system, including
painting and striping.

SHOP DRAWINGS AND SUBMITTALS

Shop drawings shall be prepared at the scale of the construction documents and contain all
pertinent information regarding installation. These drawings shall be submitted to the Owner
or Owner's representative for approval prior to the manufacturing and shipment of materials.

Submit drawings for:

1. Instaliation detalls, edge detail, goal post detail, other inserts, and covers, eifc., as re-
quired by contract.

2. Striping plan showing any field fines, markings and boundaries, and field logos per
project drawings.

3. Infill, porous stone base, drainage system.
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D.

Submit one (1) finished product sample, twelve inches (12") x twelve inches (12") minimum.
Submit cne (1) adhered sample twelve inches (12") x twelve inches (12") minimum indicating
adhered inlaid lines and stiching/gluing technique.

Submit any and all documentation as necessary to ensure the Owner that a safe, durable and
proven synthetic turf system complying with the latest industry standards, such as, but not
limited to, The Synthetic Turf Council, for a sparts field surface, and complying with these
specifications, is being provided.

1.4  QUALITY ASSURANCE

A,

Coniractor's Experience:;

1. The Contractor must be a certified member of the Synthetic Turf Council in good stand-
ing.

2, The Contractor shall submit a minimum of three (3) references for the for similar sized
projects with similar amenities, completed over the past five (5) years.

Warranty. The Contractor shall submit it Manufacturer's Warranty, which guarantees the usa-
bility and playability of the synthetic turf system for its intended uses for an eight (8) year pe-
riod commencing with the date of Substantial Completion.

1. The warranty submiited must have the following characteristics:

a) Must provide full-field coverage for eight (8) years from date of Substantial Com-
pletion,

b) Must warrant materials and workmanship, including base preparation,

c) Must warrant that the materials installed meet or exceed the product specifica-
tions within manufacturing tolerances,

d} Must have a provision to either repair of replace such pottion of the installed ma-
terials that are no longer serviceable to maintain a serviceable and playable sur-
face,

e) Must be a Manufacturer's warranty from a single source covering workmanship
and all self-manufactured or procured materials,

f} Must not be limited to the amount of annual usage.

The finished playing surface shall appear as mowed grass with no irregularities and shall af-
ford excellent traction for conventional athletic shoes of all types. The finished surface shall
resist abrasion and cutting from normal use. The system shall be suitable for football, field
hockey, soccer, lacrosse, baseball, softball, PE classes, inframurals, and recreational use.

1.5 EXISTING CONDITIONS

A

If the surface on which the new synthetic turf is to be installed is an existing asphal-
tic/concrete base, the Contractor will be responsible for any damage due to negligence to the
concrete during removalfinstallation of the synthetic furf system provided there are no failures
below the surface which contribute to the damage.

If the surface on which the new synthetic turf to be installed is a new asphaltic/concrete hase
or a new base of compacted, porous aggregate, the Contractor will be responsible for any
damage to the base during removalfinstallation of the synthetic turf system after the deficien-
cies (if any) have been corrected by the base contractor with respect to planarity, compac-
tion, and drainage/permeability.
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1.6

1.7

SCHEDULE

The Contractor shall complete all work on the synthetic turf system in accordance with the
published project schedule, or as mutually agreed upon.

SURFACE AREA

A. The Contractor is to verify all measurements.

PART 2- PRODUCTS

2.1 WNATERIALS

A

All components and their installation method shalt be designed and manufactured for use on
outdoor athletic fields. The materials as hereinafter specified should be able to withstand full
climatic exposure in all climates, be resistant to insect infestation, rot, fungus, mitdew, ultravi-
olet light and heat degradation, and shall have the basic characteristics of flow-through drain-
age, allowing free movement of surface runoff through the synthetic turf fabric where such
water may flow to the existing base and into the field drainage system.

Turf Composition

1. Fiber: Dual Fiber (Paralle!l slit leng and extruded monofilament}, Bi-Color
2. Pile Height: 2 %"

3. Face Weight: 48 0z / yd 2

4. Primary Backing: 3 separate backing layers

5. Primary Backing Weight: 8 zo/ yd 2

6. Secondary Backing: Polyurethane

7. Secondary Backing Weight; 22 oz / yd 2

8. Tufting Gauge: 3/8"

9. Tuft Bind: 710 tb-F

Infill Composition

1. Provide all rubber infill or sand / rubber infill blend. Sand composition not to exceed 50%
2. Infill composition will provide GMax rating not to exceed 165 G's for the duration of the
warranty period.

2.2 TURF COOLING

A.

Synthetic turf cooling product(s) must cool the surface using turf manufacturer's approved
system mesting the requirements of the section.

Quality Assurance

1. Must provide a written four year warranty guaranteeing a minimum of 20 degrees (Fahr-
enheit) cooling. The four year warranty must identify the test procedures to be followed to
verify the effectiveness of the cooling.

2 Must provide the test results from at least two field installations that show minimum cool-
ing has been achieved per the warranty protocol.
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3. Must provide field testing reports that show no adverse effect to playing surface perfor-
mance characteristics.

PART 3- EXECUTION

3.1

A

B.

3.3

GENERAL

The instaliation shall be performed in full compliance with approved shop drawings.

Only factory-trained technicians skilled in the installation of athletic caliber synthetic turf sys-
tems shall undertake the placement of the system,.

INSTALLATION

The completed base and adjacent curbs/perimeter nailer shall be inspected by the Contractor
by means of a laser and plotted on a 10-foot grid. Based upon the Contractor's inspection of
the topographical survey, the Contractor shall fine grade the base suitably, including properly
rolling and compacting the base to achieve a surface planarity within %" in 10-feet (+0, -1/4").

Subgrade and base shall be uniformly compacted to a minimum of 95% of maximum dry densi-
ty. Care must be exercised to minimize segregation,

The Contractor shall thoroughly inspect all synthetic turf materials delivered to the site for both
mixing and quantity to assure that the entire installation shall have sufficient material to main-
tain proper mixing ratios.

Synthetic turf shall be loose-iaid across the field, stretched, and attached to the perimeter edge
detail. Synthetic turf shall be of sufficient length to permit full cross-field installation. No head
or cross seams will be allowed except as needed for inlaid fabric striping or to accommodate
programmed cut-outs.

All seams shall be flat, tight, and permanent with no separation or fraying. Selvedge edges of
all panels must be cut and discarded prior to being sewn together. A butt-stitch method of
seaming must be implemented and a double-lock stitch with cord recommended by the Syn-
thetic Turf Manufacturer shall be utilized. Bagger stitching is prohibited. Field seams will also
be glued (if applicable) to seaming tape. Seaming tape is to be constructed of high tenacity,
coated non-woven fabric. Inlaid markings shall be adhered to seaming tape with a high
strength polyurethane adhesive applied per the Synthetic Turf Manufacturer's standard proce-
dures for outdoor applications. All main fabric seams shall be transverse to the field direction
(i.e. run perpendicularly across the field).

Infill materials shall be properly applied in numerous lifts per manufacturer’s recommendations.
The synthetic turf shall be raked and brushed properly as the mixture is applied. The infill ma-
terials can enly be applied when the synthetic turf fabric is dry.

The Contractor is to perform impact attenuation testing on the installed surface, in compliance
wi ASTM F355, at a minimum of five (5) points on the playing surface. The Contractor will fur-
nish test results to Owner demonstrating the surfaces compliance with material specifications.
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34 FIELD MARKINGS AND DECORATIONS

A.  Field markings and decorations shall be installed in accordance with approved project shop
drawings.

3.5 CLEANUP

A.  Contractor shall provide the labor, supplies, and equipment, as necessary, for final cleaning
of the surfaces.

B.  The Contractor shall keep the area clean and clear of debris throughout the project.

C. Surfaces, recesses, enclosures, etc., shall be cleaned as necessary to leave the work area in
a clean, immaculate condition ready for immediate occupancy and use by Owner.

END OF SECTION
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SECTION 323113 - CHAIN-LINK FENCES AND GATES
PART 1 - GENERAL

1.1 SUMMARY
A This Section includes the following:
1. Chain-Link Fences
2. Horizontal Slide, manually-operated gates
1.2 SUBMITTALS

A. Product Data: Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes for chain-link fences and gates.

1. Fence and gate posts, rails, and fittings.
2. Chain-link fabric, reinforcements, and attachments.
3 Gates and hardware.

B. Shop Drawings: For each type of fence and gate assembly.

1. include plans, elevations, sections, details, and attachments to other work,

2. Include accessories, hardware, gate operation, and operational clearances.

3 For installed products indicated to comply with design loads, include structural analysis
data.

C. Samples for Initial Selection: Manufacturer's color charts or 6-inch lengths of actual units
showing the full range of colors available for components with factory-applied color finishes.

D. Samples for Verification: For each type of component with factory-applied finish, prepared on
Samples of size indicated below:

1. Polymer-coated steel wire {for fabric) in 6-inch lengths.
2. Polymer coating, in 6-inch lengths on shapes for posts, rails, wires, and gate framing and
on full-sized units for accessories.
E. Field quality-control test reports.

F. Operations and Maintenance Data: For the following to include in maintenance manuals:

1. Polymer finishes.

1.3 QUALITY ASSURANCE

A Installer Qualifications: An experienced installer who has completed chain-link fences and
gates similar in material, design, and extent to those indicated for this Project and whose work
has resulted in construction with a record of successful in-service performance.
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B.

1.4

A,

B.

1. Engineering Responsibility: Preparation of data for chain-link fences and gates, including
Shop Drawings, based on testing and engineering analysis of manufacturer's standard
units in assemblies similar to those indicated for this Project.

Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct the testing indicated, that is a member company of the International Electrical Testing
Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in
29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.

1. Testing Agency's Field Supervisor: Person currently certified according to NETA ETT, or
the National Institute for Certification in Engineering Technologies, to supervise on-site
testing specified in Part 3.

FIELD CONDITIONS

Field Measurements. Verify layout information for chain-link fences and gates shown on
Drawings in relation to property survey and existing structures. Verify dimensions by field
measurements.

Interruption of Existing Utility Service: Do not interrupt utility services to facilities occupied by
Owner or others unless permitied under the following conditions and then only after arranging to
provide temporary utility services according to requirements indicated:

1. Notify Designer no fewer than two days in advance of proposed interruption of utility
services.
2, Do not proceed with interruption of utility services without Designer's written permission.

PART 2 - PRODUCTS

24

A

B.

2.2

A,

PERFORMANCE REQUIREMENTS

Structural Performance: Chain-link fence and gate frameworks shall withstand the design wind
loads and stresses for fence heights(s) and under exposure conditions indicated according to
CLFMI WLG 2445,

1. Design Wind Load: 80 mph
a. Minimum Post Size and Maximum Spacing. Determine according to CLFMI WGL
2445 based on mesh size and pattern specified for framework up to 12 feet high,
and post spacing not to exceed 10 feet.
Lightning Protection System: Maximum grounding-resistance value of 25 ohms under normal
dry conditions.
CHAIN-LINK FENCE FABRIC
General: Height indicated on Drawings. Provide fabric in one-piece heights measured between

top and bottom of outer edge of selvage knuckle or twist. Comply with ASTM A 392,
CLFMI WGL 2445, and requirements indicated below:
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1. Fabric Helght: As indicated on Drawings.
2. Steel Wire Fabric: Polymer-coated wire —see plans for gauge of core wire.

a. Mesh Size: 2 inches.

b. Zinc-Coated Fabric; ASTM A 392, Type !, Class 2, 2.0 oz./sq. ft. with zinc coating
applied before weaving.

C. Polymer Coated Fabric: ASTM F 668, Class 2B over zing coated steel wire,

1) Color: Black according to ASTM F 934,

d. Coat selvage ends of fabric that is metallic coated before the weaving process with
manufacturer's standard clear protective coating.

3. Selvage: Knuckled at both selvages.

2.3 FENCE FRAMEWORK

A, Posts and Rails: Comply with ASTMF 1043 for framing, including rails, braces, and line;
terminal; and corner posts. Provide members with minimum dimensions and wall thickness
according to ASTM F 1083 based on the following:

1. Fence Height: As indicated on drawings.
2. Heavy Industrial Strength Requirement: Group 1A, round steel pipe, Schedule 40.

a Line Post; indicated on drawings.
b. End, Corner and Pull Post; indicated on drawings.
c, Swing Gate Post: indicated on drawings.

3. Horizontal Framework Members: Intermediate, top, and bottom rails according to ASTM
F 1043,

4., Metallic Coating for Steel Framework:

a, Type B, zinc with organic overcoat, consisting of a minimum of 0.9 oz./sq. ft. of
zinc after welding, a chromate conversion coating, and a clear, verifiable polymer
film.

b. External, Type B, zinc with organic overcoat, consisting of a minimum of 0.9
oz./sq. ft. of zinc after welding, a chromate conversion coating, and a clear,
verifiable polymer film. Internal, Type D, consisting of 81 percent, not less than
0.3-mil- thick, zinc pigmented coating.

c. Coatings; Any coating above.

5. Polymer coating over metallic coating.

a. Color: Black according to ASTM F 943,

24 TENSION WIRE
A. General: Provide horizontal tension wire at the following locations:

1. Location: Extended along bottom of fence fabric if no bottom rail is proposed.
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2.5

2.6

Metallic-Coated Steel Wire: 0.177-inch- diameter, marcelled tension wire complying with
ASTM A B17, ASTM A 824, with the following metallic coating:

1. Type ll, zinc coated (galvanized) by hot-dip process, with the following minimum coating
weight:

a. Class 4: Not less than 1.2 oz./sq. ft. of uncoated wire surface.

SWING GATES

General: Comply with ASTM F 900 for gate posts and single and double swing gate types.
Provide automated vehicular gates according to ASTM F 2200.

1. Gate Leaf Width: As Indicated on Drawings

2, Framework Member Sizes and Strength: based on gate fabric height as indicated on
Drawings. |If gate height is not called out on Drawings, Contractor to design to match
fence height.

Pipe and Tubing:

1. Zinc Coated Steel: ASTM F 1043 and ASTM F 1083, protective coating to match fence
framework.

2. Gate Posts: Round Tubular Steel

3. Gate Frames and Bracing: Round Tubular Steel.

Frames and Bracing: Fabricate members from round tubing with outside dimension and weight
according to ASTM F 900 and the following:

1. Gate Fabric Height: As indicated.
. Leaf Width: As indicated.
3. Frame Members:

a. Tubular Steel: as indicated.

Frame Corner Construction; assembled with corner fittings.

Hardware:
1. Hinges: 360-degree inward and outward swing.
2. Latch: Permitting operation from both sides of gate. Fabricate with integral eye openings

for padlocking, padlock accessible from both sides of gate.
HORIZONTAL SLIDE GATES
General: ASTM F 1184 for gate posts and single sliding gate types.
1. Classification: Type | Slide
a. Gate Leaf Width: As indicated on Drawings
b. Framework Member Sizes and Strength: Based on gate fabric height as indicated

on Drawings. If gate height is not calied out Drawings, Contractor to design to
match fence height.
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B. Pipe and Tubing;
1. Zinc Coated Steel: ASTM F 1043 and ASTM F 1083, protective coating to match fence
framework,
2, Gate Posts: ASTM F 1184. PFrovide Round Tubular Steel
3. Gate Frames and Bracing: Round Tubular Steel.
C. Frame Corner Construction: assembled with comer fittings. |

D. Hardware:

Hangers, Roller Assemblies, and Stops: Fabricated from galvanized steel

2.7 FITTINGS

A. General: Comply with ASTM F 826.

B. Post and Line Caps: Provide for sach post.
1. Line post caps with loop to receive tension wire or top rail.

C. Rail and Brace Ends; Attach rails securely to each gate, corner, pull, and end post.

D. Rail Fittings: Provide the following:
1. Top Rail Sleeves: Pressed Steel or round steel tubing not less than 6-inches long,
2. Rail Clamps: Line and corner boulevard clamps for connecting intermediate and bottom

rails to posts.

E. Tension and Brace Bands: Pressed steel.

F. Tension Bars: Steel, length not less than 2 inches shorter than full height of chain-link fabric.
Provide one bar for each gate and end post, and two for each corner and pull post, unless fabric

is integrally woven into post.

G. Truss Rod Assemblies: Steel, hot-dip galvanized after threading rod and turnbuckle or other
means of adjustment.

H. Tie Wires, Clips, and Fasteners: According to ASTM F 626.

1. Standard Round Wire Ties: For attaching chain-link fabric to posts, rails, and frames,
complying with the following:

a Hot-Dip Galvanized Steel: 0.148-inch- diameter wire; galvanized coating thickness
matching coating thickness of chain-link fence fabric.

I Finish:
1. Metallic Coating for Pressed Steel or Cast fron: Not less than 1.2 oz. /sq. ft. zinc.

a. Polymer coating over metallic coating per ASTM F 626




SECTION 323113 — CHAIN-LINK FENCES AND GATES
LA# 18081-1 — TURF FIELD CONVERSION — ASHFORD PARK ELEMENTARY SCHOOL

Page 6 of 10

2.8

A.

B.

C.

D.

29

A,

B.

210

A

B.

POLYMER FINISHES

Supplemental Color Coating: In addition to specified metallic coatings for steel, provide fence
components with polymer coating.

Metallic-Coated Steel Tension Wire: PVC-coated wire complying with ASTM F 1664, Class 1
over zinc coated steel wire.

Metallic-Coated Steel Framing and Fittings: Polymer coated framework shall have a PVC
coating fused and adheared fo the exterior zing coating of the framing and fittings.

1. Polymer Coating: Not less than 10-mil- thick PVC finish per ASTM F 1043
2. Color, Match chain-link fabric, complying with ASTM F 234.

All fence posts and rails to be polyester powder coated.

1. Polyester coating: Not less than 3-mil- thick per ASTM 1043.
2. Color: Match chain-link fabric, complying with ASTM F 934.

GROUT AND ANCHORING CEMENT

Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout
complying with ASTM C 1107/C 1107M. Provide grout, recommended in writing by
manufacturer, for exterior applications,

Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion
cement formulation for mixing with water at Project site to create pourable anchoring, patching,
and grouting compound. Provide formulation that is resistant to erosion from water exposure

without needing protection by a sealer or waterproof coating, and that is recommended in
writing by manufacturer for exterior applications.

GROUNDING MATERIALS
Comply with requirements in Section 260526 "Grounding and Bonding for Electrical Systems.”

Connectors and Grounding Rods: Listed and labeled for complying with UL 487.

1. Connectors for Below-Grade Use: Exothermic welded type.
2. Grounding Rods: Copper-clad steel, 5/8 by 96 Inches (16 by 2440 mm).

PART 3 - EXECUTION

341

A,

EXAMINATION

Examine areas and conditions, with Installer present, for compliance with requirements for site
clearing, earthwork, pavement work, and other conditions affecting performance.

1. Do not begin installation before final grading is completed, unless otherwise permitted by
Designer.
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B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION
A, Stake locations of fence lines, gates, and terminal posts. Do not exceed intervals of 500 feet or

line of sight between stakes. Indicate locations of utilities, lawn sprinkler system, underground
structures, benchmarks, and property monuments.

3.3 CHAIN-LINK FENCE INSTALLATION

A Install chain-link fencing to comply with ASTM F 587 and mare stringent requirements specified.

1. instalf fencing on established boundary lines inside property line or as shown on the
Drawings.

B. Post Excavation: Drill or hand-excavate holes for posts to diameters and spacings indicated, in

firm, undisturbed soil.

C. Post Setting: Set posts in concrete at indicated spacing into firm, undisturbed soil.

1, Verify that posts are set plumb, aligned, and at correct height and spacing, and hold in
position during setting with concrete or mechanical devices.
2, Concrete Fill; Place conerete around posts to dimensions indicated and vibrate or tamp

for consolidation. Protect aboveground pottion of posts from concrete splatter.

a. Exposed Concrete: Extend 2 inches above grade; shape and smooth to shed
- water.

D. Terminal Posts: Locate terminal end, corner, and gate posts per ASTM F 567 and terminal pull
posts at changes in horizontal or vertical alignment of as indicated on Drawings. For runs
exceeding 500 feet, space pull posts an equal distance between corner or end posts,

| E. Line Posts: Space line posts uniformly at as indicated on the Drawings.

F. Post Bracing and Intermediate Rails; Install according to ASTM F 867, maintaining plumb
position and alignment of fencing. Diagonally brace terminal posts to adjacent line posts with
truss rods and turnbuckles. Install braces at end and gate posts and at both sides of corner and
pull posts.

1. Locate horizontal braces at mid-height of fabric 6 feet or higher, on fences with top rail
and at 2/3 fabric height on fences without top rail. Install so posts are plumb when
diagonal rod is under proper tension.

G. Top Rail: Install according to ASTM F 567, maintaining plumb position and alignment of
fencing. Run rail continuously through line post caps, bending to radius for curved runs and
terminating into rail end attached to posts or post caps fabricated to receive rail at terminal
posts. Provide expansion couplings as recommended in writing by fencing manufacturer,

H. Intermediate and Bottom Rails: Install, spanning between posts.
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3.4

3.5

Chain-Link Fabric; Apply fabric to outside (facing away from public works yard) of enclosing
framework. Leave 2 inches between finish grade or surface and bottom selvage, uniess
otherwise indicated. Pull fabric taut and tie to posts, rails, and tension wires. Anchor to
framework so fabric remains under tension after pulling force is released.

Tension or Stretcher Bars: Thread through fabric and secure to end, corner, pull, and gate
posts with tensfon bands spaced nct more than 15 inches c.c.

Tie Wires: Use wire of proper length to firmly secure fabric to line posts and rails. Attach wire
at 1 end to chain-link fabric, wrap wire around post a minimum of 180 degrees, and attach other
end to chain-link fabric per ASTM F 626. Bend ends of wire to minimize hazard to individuals
and clothing.

1. Maximum Spacing: Tie fabric to fine posts at 12 inches o.c. and to braces at 24 inches
0.C.

Fasteners: Install nuts for tension bands and carriage bolts on the side of the fence opposite
the fabric side.

Barbed Wire: Install barbed wire uniformly spaced, angled toward security side of fence. Pull
wire taut, install securely to extension arms, and secure to end post or terminal arms.

GATE INSTALLATION

install gates according to manufacturer's written instructions, level, plumb, and secure for full
opening without interference. Attach fabric as for fencing. Attach hardware using tamper-
resistant or concealed means. Install ground-set items in concrete for anchorage. Adjust
hardware for smooth operation and lubricate where necessary.

GROUNDING AND BONDING

Fence and Gate Grounding:

1. Ground for fence and fence posts shall be a separate system from ground for gate and
gate posts.
2, Install ground rods and connections at maximum intervals of 1500 feet.

3. Fences within 100 Feet (30 m) of Buildings, Structures, Walkways, and Roadways:
Ground at maximum intervals of 750 feet.

4. Ground fence on each side of gates and other fence openings.
a, Bond metal gates to gate posts.
b. Bond across openings, with and without gates, except openings indicated as

intentional fence discontinuities. Use No. 2 AWG wire and bury it at least 18 inches
(457 mm) below finished grade.

Protection at Crossings of Overhead Electrical Power Lines: Ground fence at location of
crossing and at a ground rod located a maximum distance of 150 feet (45 m) on each side of
crossing.
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3.6

3.7

Grounding Method: At each grounding location, drive a grounding rod vertically untit the top is 6
inches (152 mm) below finished grade. Connect rod to fence with No. 8 AWG conductor.
Connect conductor to each fence component at grounding location.

1. Make grounding connections to each barbed wire strand with wire-to-wire connectors
designed for this purpose.

Connections:

1. Make connections with clean, bare metal at points of contact.

2. Make aluminum-to-steel connections with stainless-steel separators and mechanical
clamps.

3. Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers and

mechanical clamps.

Make above-grade ground connections with mechanical fasteners.

Make below-grade ground connections with exothermic welds.

Coat and seal connections having dissimilar metals with inert material to prevent future
penetration of moisture {o contact surfaces.

SER

FIELD QUALITY CONTROL

Grounding-Resistance Testing: Owner will engage a qualified independent testing and
inspecting agency to perform field quality-control testing.

1. Grounding-Resistance Tests: Subject completed grounding system to a megger test at
each grounding location. Measure grounding resistance not less than two full days after
last trace of precipitation, without soil having been moistened by any means other than
natural drainage or seepage and without chemical treatment or other artificial means of
reducing natural grounding resistance. Perform tests by two-point method according to
IEEE 81.

2. Excessive Grounding Resistance; If resistance to grounding exceeds specified value,
notify Designer promptly. Include recommendations for reducing grounding resistance
and a proposal to accomplish recommended work.

3. Report: Prepare test reports certified by a testing agency of grounding resistance at each
test Jocation. Include observations of weather and other phenomena that may affect test
results.

ADJUSTING

Gate: Adjust gate to operate smoothly, easily, and quietly, free of binding, warp, excessive
deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout entire
operational range. Confirm that latches and locks engage accurately and securely without
forcing or binding.

Lubricate hardware and other moving parts.

END OF SECTION
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SECTION 323223 - SEGMENTAL RETAINING WALLS
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A, This Section includes single and multiple depth segmental retaining walls with and without soil
reinforcement.

B. Related Requirements:

1. Section 310000 "Earthwork" for excavation for segmental retaining walls.

1.3 ACTION SUBMITTALS
A, Product Data:; For each type of product.

B. Samples: For each color and texture of concrete unit specified. Submit full size units or sections
of units not less than 3 inches square.

C. Delegated-Design Submittal: For segmental retaining walls.

1.4 INFORMATIONAL SUBMITTALS
A. Qualification Data: For testing agency.

B. Product Certificates: For each type of segmental retaining wall unit and soil reinforcement from

manufacturer.

1. Include test data for shear strength between segmental retaining wall units according to
ASTM D 6916.

2. Include test data for connection strength between segmental retaining wall units and soil

reinforcement according to ASTM D 6638.

C. Product Test Reports: For each type of segmental retaining wall unit and soil reinforcement for
tests performed by a qualified testing agency.

1. Include test data for freeze-thaw durability of segmental retaining wall units.

2. Include test data for shear strength between segmental retaining wall units according to
ASTM D 69186,

3. Include test data for connection strength between segmental retaining wall units and soil

reinforcement according to ASTM D 6638.
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D. Research/Evaluation Reports: For segmental retaining wall units and soll reinforcement, from
ICC-ES.

E. Preconstruction test reports.
F. Source quality-control reports.

G. Field quality-control reports.

1.5 QUALITY ASSURANCE
A. Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated.

B. Mockups: Build mockups to verify selections made under Sample submittals and to
demonstrate aesthetic effects.

1. Build mockup of segmental retaining wall approximately 72 inches long by not less than
36 inches high above finished grade at front of wall,

include typical soil reinforcement.

include typical base and cap or finished top construction.

include backfill to typical finished grades at both sides of wall.

include typical end construction at one end of mockup.

Include 36-inch return at one end of mockup, with typical corner construction.

200w

2. Subject to compliance with requirements, approved mockups may become part of the
completed Work if undisturbed at time of Substantial Completion.
1.6 PRECONSTRUCTION TESTING

A Preconstruction Testing Service: Engage a qualified testing agency to perform the following
preconstruction testing:

1. Test soil reinforcement and backfill materials for pullout resistance according to
ASTM D 6708.

2. Test soil reinforcement and backfill materials for coefficient of friction according to
ASTM D 5321.

17 DELIVERY, STORAGE, AND HANDLING

A Store and handle concrete units and accessories to prevent deterioration or damage due to
contaminants, breaking, chipping, or other causes. :

B. Store geosynthetics In manufacturer's original packaging with labels intact. Store and handle
geosynthetics to prevent deterioration or damage due to sunlight, chemicals, flames,
temperatures above 160 deg F or below 32 deg F, and other conditions that might damage
them. Verify identification of geosynthetics before use, and examine them for defects as
material is placed.
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PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS

A Basis of Design: Design of segmental retaining walls is based on products indicated. If
comparable products of another manufacturer are proposed, engage a qualified professional
engineer, as defined in Division 01 Section "Quality Requirements,” to design segmental
retaining walls.

B. Delegated Design: Engage a qualified professional engineer, as defined in Division 01 Section
*Quality Requirements,” to design segmental retaining walls.

C. Compliance Review: Qualified professional engineer responsible for segmental retaining wall
design shall review and approve submittals and source and field quality-control reports for
compliance of materials and construction with design.

D.  Structural Performance: Engineering design shall be based on the following loads and be
according to NCMA's "Design Manual for Segmental Retaining Walls."

1. Gravity loads due to soil pressures resulting from grades and sloped backfill as indicated.
2. Superimposed loads {surcharge) indicated on Drawings.
3. Horizonta! Peak Ground Acceleration {(A) for Project: <Insert value>.

2.2 SEGMENTAL RETAINING WALL UNITS

A, Concrete Units; ASTM C 1372, Normal Weight, except that units shall not differ in height more
than plus or minus 1/16 inch from specified dimension.

1. Manufacturer and products as indicated.
2, Provide units that comply with requirements in ASTM C 1372 for freeze-thaw durability.
3. Provide units that interlock with courses above and below by means of integral lugs, lips,
or tongues and grooves or hollow cores filled with drainage fill.
B. Coler: As selected by Designer from manufacturer's full range.

C. Shape and Texture: Provide units with texture indicated.

1. Face Dimensions: As indicated.
2. Face Dimensions: Mix of sizes providing appearance of random range ashlar stone
masonry.

D. Shape and Texture: Provide units matching basic shape, dimensions, and face texture of basis-
of-design product.

E. Shape and Texture: Provide units of any basic shape and dimensions that produce segmental
retaining walls of dimensions and profiles indicated without interfering with other elements of the
Work and with texiured as indicated.

F. Batter: Provide units that offset from course below to provide batter as indicated.

G.  Cap Units: Provide cap units as indicated with smooth, top surfaces without holes or lugs.
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H.

2.3

2.4

Special Units: Provide corner units, end units, and other shapes as needed to produce
segmental retaining walls of dimensions and profiles indicated and to provide texture on
exposed surfaces matching.

INSTALLATION MATERIALS

Cap Adhesive: Product supplied or recommended by segmental retaining wall unit manufacturer
for adhering cap units to units below.

Leveling Base: Comply with requirements in Section 310000 "Earthwork" for base and drainage
course,

1. Leveling Course: Lean concrete with a compressive strength of not more than 500 psi.
Drainage Fill: Comply with requirements in Section 310000 "Earthwork" for drainage course.

Reinforced-Soll Fill: Comply with requirements in. Section 310000 "Earthwork" for satisfactory
soils.

Reinforced-Soil Fill: ASTM D 2487: GW, GP, SW, SP, and SM soil classification groups or a
combination of these groups; free of debris, waste, frozen materials, vegetation, and other
deleterious matter; complying with the following gradation according to ASTM C 136: 20 to 100
percent passing No. 4 sieve, zero to 60 percent passing No. 40 sieve, zero to 35 percent
passing No. 200 sieve, and with fine fraction having a plasticity index of less than 20.

Nonreinforced-Soil Fill. Comply with requirements in Section 310000 "Earthwork". for
satisfactory soils.

impervious Fill: Clayey gravel and sand mixture capable of compacting to a dense state.
Drainage Geotextile: Nonwoven needle-punched geotextile, manufactured for subsurface
drainage applications, made from polyolefins or polyesters; with elongation greater than 50
percent.

1. Apparent Opening Size: No. 70 to 100 sieve, maximum; ASTM D 4751,

2. Minimum Grab Tensile Strength: 110 Ib; ASTM D 4832,

3 Minimum Weight: 4 oz./sq. yd.

Subdrainage Pipe and Fiiter Fabricc Comply with requirements in  Section 334600
"Subdrainage."

Soil Reinforcement: Product specifically manufactured for use as soil reinforcement and as
follows:

1. Manufacturers and products as indicated.

SOURCE QUALITY CONTROL

Factory test and inspect each rolt of soil reinforcement for minimum average roll values for
geosynthetic index property tests, including the following:

1. Weight.
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2, Grab or single-rib strength.
3 Aperture opening.
4, Rib or yarn size.

PART 3 -EXECUTION

341

A.

3.2

EXAMINATION

Examine areas and conditions, with Installer present, for compliance with requirements for
excavation tolerances, condition of subgrades, and other conditions affecting performance of
the Work,

Proceed with installation only after unsatisfactory conditions have been corrected.

RETAINING WAL.L INSTALLATION

General: Place units according to NCMA’s "Segmental Retaining Wall Installation Guide” and
segmental retaining wall unit manufacturer's written instructions.

1. Lay units in pattern indicated.
2. Form corners and ends by using special units or splitting units with mason's hammer and
chisel if inner material properties match face.

Do not use units with chips, cracks, or other defects that are visible at a distance of 10 feet
where such defects are exposed in the completed Work.

Leveling Base: Place and compact base material to thickness indicated and with not less than
95 percent maximum dry unit weight according to ASTM D 898.

1. Leveling Course: At Contractor's option, unreinforced lean concrete may be substituted
for upper 1 to 2 inches of base. Compact and screed concrete to a smooth, level surface.

First Course: Place first course of segmental retaining wall units for full length of wall. Place
units in firm contact with each other, properly aligned and level.

1. Tamp units into leveling base as necessary to bring tops of units into a level plane,

Subsequent Courses: Remove excess fill and debris from tops of units in course below. Place
units in firm contact, properly aligned, and directly on course below.

1. For units with lugs designed fo fit into holes in adjacent units, lay units so lugs are
accurately aligned with holes, and bedding surfaces are firmly seated on beds of units
below.

2. For units with lips at front of units, slide units as far forward as possible for firm contact
with lips of units below.

3 For units with lips at bottom rear of units, slide units as far forward as possible for firm

contact of lips with units below.
For units with pins, install pins and align units.
For units with clips, instali clips and align units.

o~

Cap Units: Place cap units and secure with cap adhesive.
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3.3

A

FILL PLACEMENT

General: Comply with requirements in Section 310000 "Earthwork,” with NCMA’s "Segmental
Retaining Wall Installation Guide," and with segmental retaining wall unit manufacturer's written
instructions.

Fill voids between and within units with drainage fill. Place fill as each course of units is laid.

Place, spread, and compact drainage fill and soil fill in uniform lifts for full width and length of
embankment as wall is laid. Place and compact fills without disturbing alignment of units. Where
both sides of wall are indicated to be filled, place fills on both sides at same time. Begin at wall,
and place and spread fills toward embankment.

1. Use only hand-operated compaction equipment within 48 inches of wall, or one-half of
height above bottom of wall, whichever is greater,
2. Compact reinforced-soil fill to not less than 95 percent maximum dry unit weight

according to ASTM D 698.

a. In areas where only hand-operated compaction equipment is allowed, compact fills
to not less than 80 percent maximum dry unit weight according to ASTM D 898.
b. In areas where filt height exceeds 15 feet, compact reinforced-soil fill that will be

more than 15 feet below finished grade to not less than 98 percent maximum dry
unit weight according to ASTM D 698.

c. in areas where fill height exceeds 30 feet, compact reinforced-soil fill that will be
more than 30 feet below finished grade to not less than 100 percent maximum dry
unit weight according to ASTM D 698.

3. Compact nonreinforced-sail fill to comply with Section 310000 "Earthwork."

Place drainage geotextile against back of wall, and place layer of drainage fill at least 12 inches
wide behind drainage geotextile to within 12 inches of finished grade. Place another layer of
drainage geotextile between drainage fill and soil fill.

Place a layer of drainage fill at ieast 12 inches wide behind wall to within 12 inches of finished
grade. Place a layer of drainage geotextile between drainage fill and soil fill.

Wrap subdrainage pipe with filter fabric and piace in drainage fill as indicated, sloped not less
than 0.5 percent to drain.

Place impervious fill over top edge of drainage fill layer.

Slope grade at top of wall away from wall unless otherwise indicated. Slope grade at wall base
away from wall. Provide uniform slopes that prevent ponding.

Place soil reinforcement in horizontal joints of retaining wall where Indicated and according to
soil-reinforcement manufacturer's written instructions. Embed reinforcement a minimum of 8
inches into retaining wall and stretch tight over compacted backfill. Anchor soil reinforcement
before placing fill.

1. Place additional soil reinforcement at corners and curved wails to provide continuous
reinforcement.

2, Place geosynthetics with seams, if any, oriented perpendicular to segmental retaining
walls.

3. Do not dump fill material directly from trucks onto geosynthetics.
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4, Place at least 6 inches of fill over reinforcement before compacting with tracked vehicles
or 4 inches before compacting with rubber-tired vehicles.
5. Do not turn vehicles on fill untit first layer of fill is compacted and second layer is placed
over each soil-reinforcement layer.
3.4 CONSTRUCTION TOLERANCES

A.  Variation from Level: For bed-joint lines along walls, do not exceed 1-1/4 inches in 10 feet, 3
inches maximum.

B. Variation from Indicated Batter; For slope of wall face, do not vary from indicated slope by more
than 1-1/4 inches in 10 feet.

C. Variation from Indicated Wall Line: For walls indicated as straight, do not vary from straight line
by more than 1-1/4 inches in 10 feet.

D. Maximum Gap between Units: 1/8 inch.

3.5 FIELD QUALITY CONTROL
A, Comply with requirements in Section 310000 "Earthwork" for field quality controk.

1. In each compacted backfill layer, perform at least ane field in-place compaction test for
each 150 feet or less of segmental retaining wall length.

3.6 ADJUSTING

A Remove and replace segmentai retaining wall construction of the following descriptions:

1. Broken, chipped, stained, or otherwise damaged units. Units may be repaired if Designer
approves methods and results.

2. Segmental retaining walls that do not match approved Samples and mockups.

3. Segmental retaining walls that do not comply with other requirements indicated.

B. Replace units so segmental retaining wall matches approved Samples and mockups, complies
with other requirements, and shows no evidence of replacement.

END OF SECTION
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SECTION 329200 - TURF AND GRASSES

PART 1 - GENERAL

1.1

A,

1.2

1.3

1.4

SUMMARY

Section Includes;

1. Seeding.

2, Sodding.

3. Erosion-control material(s).
DEFINITIONS

Finish Grade: Elevation of finished surface of planting soil.

Manufactured Soil: Soil produced off-site by homogeneously blending mineral soils or sand
with stabilized organic soil amendments to produce topscil or planting soil,

Planting Soil: Native or imported topsoil, manufactured topsoil, or surface soil modified to
become topsoil; mixed with soil amendments.

Subgrade: Surface or elevation of subsoil remaining after completing excavation, or top surface
of a fill or backfill immediately beneath planting soil.

Subsoil: All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic
matter and soil organisms.

SUBMITTALS

Certification of Grass Seed: From seed vendor for each grass-seed monostand or mixture
stating the botanical and common name and percentage by weight of each species and variety,
and percentage of purity, germination, and weed seed. Include the year of production and date
of packaging.

1. Certification of each seed mixture for turfgrass sod, identifying source, including name
and telephone number of supplier.

Material Test Reports: For existing surface soil and imported fopsoit.

Maintenance Instructions: Recommended procedures to be established by Owner for
maintenance of lawns during a calendar year. Submit before expiration of required initial
maintenance periods.

QUALITY ASSURANCE

Installer Qualifications: A qualified landscape installer whose work has resulted in successful
lawn establishment.

1. Installer's Field Supervision: Require Installer to maintain an experienced fuli-time
supervisor on Project site when planting is in progress.
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B.

1.5

1.6

1.7

Seil-Testing Laboratory Qualifications: An independent laboratory, recognized by the State
Department of Agriculture, with the experience and capability to conduct the testing indicated
and that specializes in types of tests to be performed.

DELIVERY, STORAGE, AND HANDLING

Seed: Deliver seed in original sealed, labeled, and undamaged containers,

Sod: Harvest, deliver, store, and handle sod according to requirements in TPI's "Specifications
for Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and

Installation” in its "Guideline Specifications to Turfgrass Sodding." Deliver sod in time for
planting within 24 hours of harvesting. Protect sod from breakage and drying.

PROJECT CONDITIONS

Weather Limitations: Proceed with planting only when existing and forecasted weather
conditions permit.

MAINTENANCE SERVICE

initial Lawn Maintenance Service: Provide full maintenance by skilled employees of landscape
Installer. Maintain as required in Part 3. Begin maintenance immediately after each area is
planted and continue until acceptable lawn is established, but for not less than the following
periods:

1. Seeded Lawns: 60 days from date of planting completion.

a. When initial maintenance period has not elapsed before end of planting season, or
if lawn is not fully established, continue maintenance during next planting season.

2, Scdded Lawns: 30 days from date of planting completion.

SPECIAL PROVISION: GRASSING

Seeding, sprigging or sodding of turf areas must occur with enough time remaining in the contract
and provide all maintenance, watering, fertilizing, top dressing, etc. so that acceptable final lawns
providing the conditions of Section 329200 have been met the by date of substantial completion,
including maintenance, and a healthy, uniform, close stand of grass is established, free of. bare
spots in excess of 6 inches square and surface irregularities. Coordination with the generat con-
tractor will be necessary to ensure that areas to receive turf have been prepared properly to begin
grassing by date necessary to ensure establishment by substantial completion. This includes
scheduling of seeding of all disturbed areas and requirements of the erosion control plans. All ef-
forts should be made to ensure permanent lawns required by the plans can be established during
the seasons necessary for the various species of grass. This may mean that establishment of fi-
nal grades and seeding, sprigging, and sodding may have to occur early in the project schedule
and other work coordinated around lawn areas as construction continues, with touch up grassing
as required.

At substantial completion, if lawns are not established, including all disturbed areas caused by

construction, no additional payment for this or any other work will be made untit the contractor

exhibits effort to establish lawns by final completion. If by finat completion, lawns are not estab-
lished, the contractor must sod all areas at no additional expense, including all disturbed areas
caused by construction activities,
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Exception: If the majority of the project occurs over the winter and the permanent Bermuda grass
seeding or sprigging can not be installed during the dates required for growth and graded areas
could not have been prepared so that grassing could not have occurred earlier in the construction
schedule when growing conditions were sufficient, the contractor, at no additional expense to the
owner, shall install temporary seeding and maintain temporary cover until the next season for
permanent seeding. Upon return of proper growing conditions in the Spring, if in the sole opinion
of the owner the contractor does not commit sufficient resources to expeditiously establish the
seeded or sprigged lawns, the contractor must sod all areas at no additional expense, including
all disturbed areas caused by construction activities.

The Owrier reserves the right to withhold enough payment for the establishment of lawns (includ-
ing additional costs to sod areas shown as seeded or sprigged turf) until establishment of lawns
over 100% of the project is acceptable to the Owner. Release of such payments will only be
made at the Owner's discretion depending on the contractor's sffort to establish lawns.

PART 2 - PRODUCTS
21 SEED

A Grass Seed. Fresh, clean, dry, new-crop seed complying with AOSA's "Journal of Seed
Technology, Rules for Testing Seeds" for purity and germination tolerances.

B. Seed Species. State-certified seed of grass species as indicated on the plans.
2.2 TURFGRASS SOD

A. Turfgrass Sod: Certified Number 1 Quality/Premium, including limitations on thatch, weeds,
diseases, nematodes, and insects, complying with TPI's "Specifications for Turfgrass Sod
Materials" in its "Guideline Specifications to Turfgrass Sodding." Furnish viable sod of uniform
density, color, and texture, strongly rooted, and capable of vigorous growth and development
when planted.

B. Turfgrass Species. as indicated on plans
23 TOPSOIL

A Topsoil: ASTM D 5268, pH range of 5.5 to 7, a minimum of 2 percent organic material content;
free of stones 1 inch or larger in any dimension and other extraneous materials harmful to plant
growth. See Earthwork for additional information.

1. Topsoil Source: Reuse surface soil stockplled on-site. Verify suitability of stockpiled
surface soil to produce topsoil. Clean surface soil of roots, plants, sod, stones, clay
lumps, and other extraneous materials harmful to ptant growth.

a, Supplement with imported or manufactured topsoil from off-site sources when
quantities are insufficient. Obtain topsoil displaced from naturally well-drained
construction or mining sites where topsoil occurs at least 4 inches deep; do not
abtain from agricultural land, bogs or marshes.

2. Topsoil Source: Import topsoil or manufactured topsoil from off-site sources. Obtain
topsoil displaced from naturally well-drained construction or mining sites where topsoil
occurs at least 4 inches deep; do not obtain from agricultural land, bogs or marshes.

24 INORGANIC SOIL AMENDMENTS
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2.6

A.

Lime: ASTM C 602, agricultural limestone containing a minimum of 80 percent calcium
carbonate equivalent and as follows:

1. Class: T, with a minimum of 98 percent passing through No. 8 sieve and a minimum of
75 percent passing through No. 60 sieve.

2, Class: O, with a minimum of 95 percent passing through No. 8 sieve and a minimum of
55 percent passing through No. 60 sieve.

3. Provide lime in form of dolomitic limestone.,

Sulfur: Granular, biodegradable, containing a minimum of 90 percent sulfur, with a minimum of
99 percent passing through No. 6 sieve and a maximum of 10 percent passing through No. 40
sieve.

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

Aluminum Sulfate: Commercial grade, unadulterated.

Perlite: Horticultural perlite, soil amendment grade.

Agricultural Gypsum: Finely ground, containing a minimum of 90 percent calcium sulfate.
Sand: Clean, washed, natural or manufactured, free of toxic materials.

Diatomaceous Earth: Calcined, diatomacesous earth, 890 percent silica, with approximately 140
percent water absarption capacity by weight.

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

Compost:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8
moisture content 35 to 55 percent by weight; 100 percent passing through 1-inch sieve; soluble
salt content of 5 to 10 deci-siemens/m; not exceeding 0.5 percent inert contaminants and free of
substances toxic to plantings; and as follows:

1. Organic Matter Content; 50 to 80 percent of dry weight.
2. Feedstock: Agricultural, food, or industrial residuals; biosolids; yard trimmings; or source-
separated or compostable mixed solid waste.

Peat: Sphaghum peat moss, partially decomposed, finely divided or granular texture, with a pH
range of 3.4 to 4.8.

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

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

1. In lieu of decomposed wood derivatives, mix partially decomposed wood derivatives with
ammonium nitrate at a minimum rate of 0.15 Ib/cu. ft. of loose sawdust or ground bark, or
with ammonium sulfate at a minimum rate of .25 Ib/cu. ft. of loose sawdust or ground
hark.
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E. Manure: Well-rotted, un-leached, stable or cattle manure containing not more than 25 percent
by volume of straw, sawdust, or other bedding materials, free of toxic substances, stones,
sticks, soil, weed seed, and material harmful to plant growth.

26 PLANTING ACCESSORIES

A Selective Herbicides; EPA registered and approved, of type recommended by manufacturer for
application.

2.7 FERTILIZER

A Bonemeal: Commercial, raw or steamed, finely ground; a minimum of 4 percent nitrogen and
10 percent phosphoric acid.

B. Superphosphate: Commercial, phosphate mixture, soluble; a minimum of 20 percent available
phosphoric acid.

C. 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 foliowing composition:

1. Composition: 1 Ib/1000 sq. ft. of actual nitrogen, 4 percent phosphorous, and 2 percent
potassium, by weight.
2, Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soll

reports from a qualified soil-testing agency.

D. Slow-Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-insoluble
nitrogen, phosphorus, and potassium in the following composition:

1, Composition: 20 percent nitrogen, 10 percent phosphorous, and 10 percent potassium,
by weight.
2. Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil

reports from a qualified soil-testing agency.
2.8 MULCHES
A Fiber Mulch: Biodegradable, dyed-wood, cellulose-fiber mulch; nontoxic; free of plant-growth or
germination inhibitors; with a maximum moisture content of 15 percent and a pH range of 4.5 to
8.5.
2.9 EROSION-CONTROL MATERIALS
A. Erosion-Control Blankets: Biodegradable wood excelsior, straw, or coconut-fiber mat enclosed
in a photodegradable plastic mesh. Include manufacturer's recommended steel wire staples, 6
inches long.
B. Erosion-Control Fiber Mesh: Biodegradable burlap or spun-coir mesh, a minimum of 0.92 fb/sq.
yd., with 50 to 65 percent open area. Include manufacturer's recommended steel wire staples,
6 inches long.

PART 3 - EXECUTION

3.1 EXAMINATION
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3.2

3.3

Examine areas to receive lawns and grass for compliance with requirements and other
conditions affecting performance.

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

Protect structures, utilities, sidewalks, pavements, and other facilities, trees, shrubs, and
plantings from damage caused by planting operations.

1. Protect adjacent and adjoining areas from hydro-seeding and hydro-mulching overspray.
2. Protect grade stakes set by others untit directed to remove them,

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

LAWN PREPARATION

Limit lawn subgrade preparation to areas to be planted.

Newly Graded Subgrades: Loosen subgrade to a minimum depth of 6 inches. Remove stones
larger than 1 inch in any dimension and sticks, roots, rubbish, and other extraneous matter and
legally dispose of them off Owner’s property.

1. Apply commercial fertilizer {10-10-10) fertilizer directly to subgrade before loosening.

2, Thoroughly blend planting soil mix off-site before spreading or spread topsoil, apply soil
amendments and fertilizer on surface, and thoroughly blend planting soil mix.

a. Delay mixing fertilizer with planting soii if planting will not proceed within a few
days.
b. Mix lime with dry soil before mixing fertilizer.
3. Spread planting soil mix to a depth of & inches but not less than required to meet finish

grades after light rolling and natural settlement. Do not spread if planting soil or
subgrade is frozen, muddy, or excessively wet,

a. Spread approximately 1/2 the thickness of planting soil mix over loosened
subgrade. Mix thoroughly into top 4 inches of subgrade. Spread remainder of
planting soil mix.

b. Reduce elevation of planting soil to allow for sofl thickness of sod.

4 See Division 31 Section "Earth Moving" for additional information for preparation of sand
hase material and laser grading required for sprigged areas.

Unchanged Subgrades: If lawns are to be planted in areas unaltered or undisturbed by
excavating, grading, or surface-soll stripping operations, prepare surface soil as follows:

1. Remove existing grass, vegetation, and turf. Do not mix into surface soil.

2. Loosen surface soif to a depth of at least 6 inches. Apply soil amendments and fertilizers
according to planting soil mix proportions and mix thoroughly into top 4 inches of soil. Till
s0il to a homogeneous mixture of fine texture.
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a. Apply commercial fertiizer (10-10-10] fertilizer directly to surface soil before

loosening.
3. If not already required by Earthwork sections, remove stones larger than 1 inch in any
dimension and sticks, roots, trash, and other extraneous matter.
4, Legally dispose of waste material, including grass, vegetation, and turf, off Owner's
propeity.

D. Finish Grading: Grade planting areas to a smooth, uniform surface plane with loose, uniformly
fine texture. Roll and rake, remove ridges, and fill depressions to meet finish grades. Limit
finish grading to areas that can be planted in the immediate future. See Earthwork specifications
for additional information.

E. Moisten prepared lawn areas before planting if soil is dry. Water thoroughly and allow surface
to dry before planting. Do not create muddy scil.

F. Before planting, restore areas if eroded or otherwise disturbed after finish grading.
3.4 PREPARATION FOR EROSION-CONTROL MATERIALS
A Prepare area as specified in "Lawn Preparation" Article.
B. For erosion-control blanket or mesh, install from fop of slope, working downward, and as
recommended by material manufacturer for site conditions. Fasten as recommended by

material manufacturer.

C. Moisten prepared area before planting if surface is dry. Water thoroughly and allow surface to
dry before planting. Do not create muddy soil,

3.5 SEEDING
A Sow seed with spreader or seeding machine. Do not broadcast or drop seed when wind

velocity exceeds 5 mph. Evenly distribute seed by sowing equal quantities in two directions at
right angles to each other.

1. Do not use wet seed or seed that is moldy or otherwise damaged.
2. Do not seed against existing trees. Limit extent of seed to outside edge of planting
saucer.
B. Sow Common Bermuda seed at a total rate of 75lbs/acre

C. Rake seed lightly into top 1/8 inch of soil, roll lightly, and water with fine spray.

D. Protect seeded areas with slopes exceeding 1:3 with erosion-control blankets installed and
stapled according to manufacturer's written instructions,

3.6 HYDROSEEDING
A, Hydroseeding: Mix specified seed, fertilizer, and fiber mulch in water, using equipment
specifically designed for hydro-seed application. Continue mixing until uniformly blended into
homogeneous slurry suitable for hydraulic application,

1. Mix slurry with fiber-mulch manufacturet's recommended tackifier,
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3.7

3.8

2. Apply slurry uniformly to all areas to be seeded in a one-step process. Apply slurry at a
rate per manufacturer's recommendations, and seed component is deposited at not less
than the specified seed-sowing rate.

SODDING

Lay sod within 24 hours of harvesting. Do not lay sod if dormant or if ground is frozen or
muddy.

Lay sod to form a solid mass with tightly fitted joints. Butt ends and sides of sod; do not stretch
or overlap. Stagger sod strips or pads to offset joints in adjacent courses. Avoid damage to
subgrade or sod during installation. Tamp and roll lightly to ensure contact with subgrade,
eliminate air pockets, and form a smooth surface. Work sifted soil or fine sand into minor
cracks between pieces of sod; remove excess to avoid smothering sod and adjacent grass.

1. Lay sod across angle of slopes exceeding 1:3.
2, Anchor sod on slopes exceeding 1:6 with wood pegs spaced as recommended by sod
manufacturer but not less than 2 anchors per sod strip to prevent slippage.

Saturate sod with fine water spray within two hours of planting. During first week after planting,
water daily or more frequently as necessary to maintain moist soil to a minimum depth of 1-1/2
inches below sod.

LAWN MAINTENANCE

Lawn maintenance is the responsibility of the contractor until final acceptance.

Maintain and establish lawn by watering, fertilizing, weeding, mowing, trimming, replanting, and
other operations. Roll, regrade, and replant bare or eroded areas and remuich to produce a
uniformly smooth lawn. Provide materials and installation the same as those used in the

originai installation.

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

Watering: Provide and maintain temporary piping, hoses, and lawn-watering equipment to
convey water from sources and to keep lawn uniformly moist to a depth of 4 inches.

1. Schedule watering to prevent wilting, puddiing, erosion, and displacement of seed or
muleh. Lay out temporary watering system to avoid walking over muddy or newly planted
areas.

2. Water lawn with fine spray at a minimum rate of 1 inch per week unless rainfall

precipitation is adequate.

Mow lawn as soon as top growth is tall encugh to cut. Repeat mowing to maintain specified
height without cutting more than 1/3 of grass height. Provide at least 3 mowings as needed to
maintain healthy lawn. Remove no more than 1/3 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. Provide mowing until turfgrass establishment and healthy lawn is accepted
by Owner. Schedule initial and subsequent mowings to maintain the following grass height:

1. Mow grass to a height of 1/2 inch or less.
2. Mow grass to a height of 1/2 to 1 inch.
3. Mow grass to a height of 1 to 2 inches.
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4. Mow grass to a height of 2 to 3 inches.

Lawn Post-fertilization: Apply fertilizer after initial mowing and when grass is dry.

1. Use fertilizer that will provide actual nitrogen of at least 1 Ib/1000 sq. ft. to lawn area.
SATISFACTORY LAWNS

Lawn installations shalt meet the following criteria as determined by Architect:

1. 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 sg. ft. and bare spots not exceeding 6 by 6
inches.

2, Satisfactory Sodded Lawn: At end of maintenance period, a healthy, well-rooted, even-
colored, viable lawn has been established, free of weeds, open joints, bare areas, and
surface irregularities.

3. Satisfactory Sprigged Lawn: At end of maintenance period, the required number of
sprigs has been established as well-rooted, viable plants; and areas between sprigs are
free of weeds and other undesirable vegetation.

Use specified materials to reestablish lawns that do not comply with requirements and continue
maintenance until lawns are satisfactory,
CLEANUP AND PROTECTION

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

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 lawn is established.

Remove non-degradable erosion-control measures after grass establishment period.

END OF SECTION
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SECTION 331100 - WATER SYSTEM

PART 1 - GENERAL

1.1 WORK INCLUDED
A. Excavation and backfill for water utilities.
B. Meter pit and meter assembly, as required.

C. Backflow prevention devices(s), as required.

D. Instaliation and testing of water lines.
E. Removal and capping of existing water facilities as required.
F. Other related work as may be required but not shown on the drawings or to meet local code.

1.2 QUALITY ASSUANCE

A All work is to conform to applicable city and or state plumbing codes and the utilities involved.

1.3 MEASURE AND PAYMENT
A, No separate payment shall be made for material or work under this section. All costs shall be
included in the bid items to which the work pertains.
1.4 DELIVERY, STORAGE, AND HANDLING
A Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping,
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and

moisture.

B. Store plastic pipes protected from direct sunlight. Support to prevent sagging and bending.

15 WARRANTIES f GUARENTEE

A, For a period of one year form the date of issuance of the Final Certificate for Payment for the
work, the Contractor shall furnish and install, without cost to the Owner, any and all work which,
in the judgement of the Owner, proves defective in material and/or workmanship.

PART 2 - PRODUCTS
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A. Where ASTM or AWWA standards are referred to these are made part of this section, unless

2.2

23

A.

B.

otherwise noted. Such standards shall be the current issues and amendments,

MATERIALS

Water Line Products: All water line products shall conform to reguirements of the Water
Department with local jurisdiction.

MIXES

Concrete (below ground where detailed); 3000 psi, Class A, air-entrained as per State
Department of Transportation.

Concrete (Surface or other where detailed); 3500 psi, Class A, air-entrained as per State
Department of Transportation.

PART 3 - EXECUTION

3.1

A.

3.2

A.

w

3.3

EXCAVATION AND BACKFILL

Excavation, trenching, and backfilling are specified in Section 310000 "Earth Moving."

INSTALLATION

Installation and materials shall conform to requirements of the Water Department having local
jurisdiction.

Provide all necessary materials, anchors and thrust blocks, and incidentals to accomplish the
work.

The minimum depth of underground water main piping shall not be less than 48" from finished
grade to top of pipe.

The minimum depth of underground water service piping shall not be less than 24" from finished
grade to the top of pipe.

REPAIR

Unless otherwise specified or noted, all cutting of pavements, concrete floors, streets, walks,
etc., - necessary for excavating — shall be included under his section, as shall be replaced

or repaired to their original condition or better and to the entire satisfaction of the Owner's
Representative and authorities having jurisdiction.
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34 CLEAN-UP

A. Unless otherwise specified or directed, all curbs, crosswalks, sidewalk material, rocks, or other
unusable surface material shall be removed from the premises.

B. Surplus earth excavation shall be placed in the site where directed by the Owner's
Representative and spread in 8" layers or hauled away from the site. Unless specific
arrangements are made, the earth shall remain the property of the Owner,

END OF SECTION
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SECTION 334001 - STORM DRAINAGE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY
A This Section includes gravity-flow, nonpressure storm drainage outside the building, with the

following components:
1. Precast concrete manholes.

1.3 DEFINITIONS
A PE: Polyethylene plastic.
B. PVC: Polyvinyl chloride plastic.

C. HDPE: High density polyethylene plastic
1.4 PERFORMANCE REQUIREMENTS
A. Gravity-Flow, Nonpressure, Drainage-Piping Pressure Rating: 10-foot head of water (30 kPa).
Pipe joints shall be at least silttight, unless otherwise indicated.

1.5 SUBMITTALS

A Shop Drawings: For the following:

1. Manholes: Include plans, elevations, sections, details, and frames and covers.
2. Catch Basins: Include plans, elevations, sections, details, and frames, covers, and
grates.

16 DELIVERY, STORAGE, AND HANDLING
A. Do not store plastic manholes, pipe, and fittings in direct sunlight.
B. Protect pipe, pipe fittings, and seals from dirt and damage.

C. Handle manholes according to manufacturer's written rigging instructions.
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1.7

Handle catch basins according to manufacturer's written rigging instructions.

PROJECT CONDITIONS

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 Owner no fewer than two days in advance of proposed interruption of service.
2. Do not proceed with interruption of service without Owner's written permission.

PART 2 - PRODUCTS

21

A,

2.2

2.3

24

PIPFING MATERIALS

Refer to Part 3 "Piping Applications” Article for applications of pipe, fitting, and joining materials.

PE PIPE AND FITTINGS

Corrugated PE Drainage Pipe and Fittings NPS 10 (DN 250) and Smaller: AASHTO M 252M,
Type S, with smooth waterway for coupling joints.

1. Silttight Couplings: PE sleeve with ASTM D 1058, Type 2, Class A, Grade 2 gasket

material that mates with tube and fittings.
2. Corrugated PE Pipe and Fittings NPS12 to NPS48 (DN250 to DN 1200):

AASHTO M 294M, Type S, with smooth waterway for coupling joints.
3. Silttight Couplings: PE sleeve with ASTM D 1056, Type 2, Class A, Grade 2 gasket

material that mates with pipe and fittings.

CONCRETE PIPE AND FITTINGS

Reinforced-Concrete Sewer Pipe and Fittings: ASTM C 76 (ASTM C 76M), with bell-and-spigot
or groove and tongue ends and gasketed joints with ASTM C 443 (ASTM C 443M), rubber

gaskets.
1. Class Ill, Wall B.

2. Class IV, Wall B.
3. Class V, Wall B.

NONPRESSURE-TYPE PIPE COUPLINGS

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-rasistant-metal tension band and tightening mechanism on each end.

Sleeve Materials:

1. For Concrete Pipes: ASTM C 443 (ASTM C 443M), rubber.
2 For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5826, PVC.
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2.6

3. For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible with pipe materials
being joined.

Unshielded Flexible Couplings: Elastomeric sleeve with corrosion-resistant-metal tension band
and tightening mechanism on each end.

Nonpressure-Type Rigid Couplings: 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 cn each end.

CONCRETE

General: Cast-in-place concrete according to ACI 318/318R, ACI 350R, and the following:

1 Cement: ASTM C 150, Type Il

2 Fine Aggregate; ASTM C 33, sand.

3. Coarse Aggregate; ASTM C 33, crushed gravel.
4 Water: Potable.

Portland Cement Design Mix: 4000 psi (27.6 MPa) minimum, with 0.45 maximum water-
cementitious materials ratio.

1. Reinforcement Fabric: ASTM A 185, steel, welded wire fabric, plain.
2. Reinforcement Bars: ASTM A 815/A 615M, Grade 60 (420 MPa), deformed steel.

Ballast and Pipe Supports: Portland cement design mix, 3000 psi (20.7 MPa) minimum, with
0,58 maximum water-cementitious materials ratio.

1. Reinforcement Fabric: ASTM A 185, steel, welded wire fabric, plain.
2. Reinforcement Bars: ASTM A 815/A 615M, Grade 80 (420 MPay}, deformed steel.

CATCH BASINS

Standard Precast Concrete Catch Basins: ASTM C 478 (ASTM C 478M), precast, reinforced
concrete, of depth indicated, with provision for sealant joints.

1. Base Section: 8-inch (150-mm) minimum thickness for floor siab and 4-inch (102-mm)
minimum thickness for walls and base riser section, and having separate base slab or
hase section with integral floor.

2. Riser Sections: 4-inch (102-mm) minimum thickness, 48-inch (1220-mm) diameter, and
lengths fo provide depth indicated.

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

4, Joint Sealant: ASTM C 990 (ASTM C 990M), bitumen or butyl rubber,

5 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.

6. Grade Rings: Include 2 or 3 reinforced-concrete rings, of 8- to 9-inch (150- to 228-mm)
total thickness, that match 24-inch- (610-mm-) diameter frame and grate.

7. Fipe Connectors: ASTM C 923 (ASTM C 923M), resilient, of size required, for each pipe
connecting to base section.
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B. Frames and Grates; ASTM A 538, Grade 60-40-18, ductile iron designed for A-18, structural
loading. Include flat grate with small square or short-slotted drainage openings.

1. Size: 24 by 24 inches (810 by 610 mm) minimum, unless otherwise indicated.
2. Grate Free Area: Approximately 50 percent, unless otherwise indicated.
27 STORMWATER INLETS

A, Combination Inlets: Made with vertical curb and horizontal gutter openings, of materials and
dimensions as indicated. Include heavy-duty frames and grates.

B. Frames and Grates: As indicated.

2.8 STORMWATER DETENTION STRUCTURES

A, Cast-in-Place Concrete, Stormwater Detention Structures: Construct of reinforced-concrete
bottorm, walls, and top: designed according to ASTM C 880 for A-168 (ASSHTO HS20-44),
heavy-traffic, structural loading; of depth, shape, dimensions, and appurtenances indicated.

1. Ballast: Increase thickness of concrete, as required to prevent flotation.

B. Manhole Frames and Covers: ASTM A 538, Grade 80-40-18, ductile-lron castings designed for
heavy-duty service. Include 24-inch (810-mm) D by 7- to 9-inch (178- to 229-mm} riser with 4-
inch (102-mm) minimum width flange, and 26-inch- (660-mm-) diameter cover. Include
indented top design with |ettering "STORM SEWER" cast into cover.

2.9 PIPE OUTLETS

A, Head Walls: Cast-in-place reinforced concrete, with apron and tapered sides.

B. Riprap Basins: Broken, irregular size and shape, graded stone according to NSSGA's
"Quarried Stone for Erosion and Sediment Control."

1. Average Size: NSSGA No. R-3, screen opening 2 inches (51 mm).
2.10 HDPE PIPE
A, HDPE pipe shall conform to the requirements of AASHTO M-294 and AASHTO MP7, TYPE S
&D.

PART 3 - EXECUTION

341 EARTHWORK

A Excavation, trenching, and backfilling are specified in Division 31 Section "Earth Moving."
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3.2

3.3
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PIPING APPLICATIONS

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

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

a. Unshielded flexibie or rigid couplings for same or minor difference OD pipes.

Gravity-Flow, Nonpressure Sewer Piping: Use any of the following pipe materials for each size
range:

1. NPS 4 and NPS 6 (DN 100 and DN 150); Corrugated PE drainage pipe and fittings,
silttight soiltight couplings, and coupled oints.

2. NPS 8 to NPS 12 (DN 200 to DN 300): Corrugated PE drainage pipe and fittings in
NPS 8 and NPS 10 (DN 200 and DN 250) and corrugated PE pipe and fittings in NPS 12
(DN 300), silttight couplings, and coupled joints.

3 NPS 15 (DN 375): Corrugated PE pipe and fittings, silttight couplings, and coupled joints.

4, NPS 18 to NPS 36 (DN 450 to DN 900): Corrugated PE pipe and fittings, silttight
couplings, and coupled joints.

5. NPS 18 to NPS 36 (DN 450 to DN 800} Reinforced-cancrete sewer pipe and fittings,
gaskets, and gasketed joints.

PIPING INSTALLATION

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

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.

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

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.

Tunneling: Install pipe under streets or other obstructions that cannot be disturbed by tunneling,
jacking, or a combination of both.

Install gravity-flow, nonpressure drainage piping according to the following:

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

2, install piping NPS 6 (DN 150) and larger with restrained joints at tee fittings and at
changes in direction. Use corrosion-resistant rods, pipe or fiting manufacturer's
proprietary restraint system, or cast-in-place concrete supports or anchors.

3 Install piping with 36-inch minimum cover.
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3.4

3.5

3.6

4.
5.
6

Install piping below frost line.

Install corrugated steel piping according to ASTM A 798/A 798M.

Install PE corrugated sewer piping according to CPPA's "Recommended Installation
Practices for Corrugated Polyethylene Pipe and Fittings."

Install nonreinforced-concrete sewer piping according to ASTM C 1479 and ACPA's
"Concrete Pipe Installation Manual."

Install reinforced-concrete sewer piping according to ASTMC 1479 and ACPA's
“Concrete Pipe Installation Manual."

Installation of HDPE pipe shall be in accordance with ASTM recommended practice D-
2321, AASHTO section 30, or with Section 550 of the Georgia DOT Standard
Specifications, Construction of Roads and Bridges.

PIPE JOINT CONSTRUCTION

Basic pipe joint construction is specified in Division 22 Section “Common Work Results for
Plumbing." Where specific joint construction is not indicated, follow piping manufacturer's
written instructions.

Join gravity-flow, nonpressure drainage piping according to the following:

1.

Join corrugated PE piping according to CPPA 100 and the following:

a. Use silttight couplings for Type 1, silttight joints.

Join nonreinforced-concrete sewer piping according to ASTM C 14 (ASTM C 14M) and
ACPA's "Concrete Pipe Installation Manual" for rubber-gasket joints,

Join reinforced-concrete sewer piping according to ACPA's "Concrete Pipe Installation
Manual" for rubber-gasket joints.

Join dissimilar pipe materials with nonpressure-type flexible or rigid couplings.

DRAIN INSTALLATION

Instali type of drains in locations indicated.

1.
2.
3

Use light-duty, top-loading classification drains in earth or unpaved foot-traffic areas.
Use medium-duty, top-loading classification drains in paved foot-traffic areas.
Use heavy-duty, top-loading classification drains in vehicle-traffic service areas.

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

Fasten grates to drains if indicated.

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

MANHOLE INSTALLATION

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

install precast concrete manhole sections according to ASTM C 891.
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C. Set tops of frames and covers flush with finished surface of manholes that occur in pavements.
Set tops 3 inches above finished surface elsewhere, unless otherwise indicated.
3.7 CATCH BASIN INSTALLATION
A, Construct catch basins to sizes and shapes indicated.

B. Set frames and grates to elevations indicated.

3.8 STORMWATER INLET AND OUTLET INSTALLATION
A. Construct inlet head walls, aprons, and sides of reinforced concrete, as indicated.
B. Construct riprap of broken stone, as indicated.

C. Install outlets that spill onto grade, anchored with concrete, where indicated.

3.9 CONCRETE PLACEMENT

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

3.10 IDENTIFICATION

A. Materials and their installation are specified in Division 31 Section "Earth Moving." Arrange for
installation of green waming tape directly over piping and at outside edge of underground

structures.
1. Use detectable warning tape over nonferrous piping and over edges of underground
structures.

3.1 FIELD QUALITY CONTROL

A, Inspect interior of piping to determine whether line displacement or other damage has occurred.
Inspect after approximately 24 inches (810 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. 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 resuits are satisfactory.
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B. Test new piping systems, and parts of existing systems that have been altered, extended, or
repaired, for leaks and defects.

1. Do not enclose, cover, or put into service before inspection and approval.

2, Test completed piping systems according to autherities having jurisdiction.

3 Schedule tests and inspections by autharities having jurisdiction with at least 24 hours'
advance notice.

4, Submit separate report for each test.

5, Gravity-Flow Storm Drainage Piping: Test according to requirements of authorities having
jurisdiction, UNI-B-8, and the following:

a. Exception:  Piping with soiltight joints unless required by authorities having
jurisdiction.
b. Option: Test plastic piping according to ASTM F 1417,
c. Option: Test concrete piping according to ASTM C 924 (ASTM C 924M).
C. Leaks and loss in test pressure constitute defects that must be repaired.
D. Replace leaking piping using new materials, and repeat testing until leakage is within
allowances specified.

312 CLEANING

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

END OF SECTION
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SECTION 334616 — SITE SUBDRAINAGE

PART 1 - GENERAL

11 SUMMARY
A This Section includes subdrainage systems for the following:
1. Retaining walls.
2. Playground Underdrainage
1.2 DEFINITIONS
A HDPE: High-density polyethylene plastic.
B. PE: Polyethylene plastic.

C. PP: Polypropylene plastic.

o

PS: Polystyrene plastic,

m

PVC: Polyvinyl chioride plastic.

F. Subdrainage: Drainage system that collects and removes subsurface or seepage water.

1.3 SUBMITTALS
A, Product Data: For the following:

Perforated-wall pipe and fittings.
Solid-wall pipe and fittings.
Drainage conduits.

Drainage panels.

Geotextile filter fabrics.

Gk

PART 2 - PRODUCTS

2.1 PIPING MATERIALS

A. Refer to the "Piping Applications” Article in Part 3 for applications of pipe, tube, fitting, and
joining materials.

2.2 PERFORATED-WALL PIPES AND FITTINGS

A, Perforated PE Pipe and Fittings:
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24

2.5

26

1. NPS 6 and Smaller: ASTM F 405 or AASHTO M 252, Type CP; corrugated, for coupled
joints.

2, NPS & and Larger. ASTMF 687; AASHTO M 252, Type CP; or AASHTO M 294,
Type CP; corrugated; for coupled joints.

3 Couplings: Manufacturer's standard, band type.

SOLID-WALL PIPES AND FITTINGS

PE Drainage Tubing and Fittings: AASHTO M 252, Type 8, corrugated, with smooth waterway,
for coupled joints.

1. Couplings: AASHTO M 252, corrugated, band type, matching tubing and fittings.

PE Pipe and Fittings: AASHTO M 294, Type S, corrugated, with smooth waterway, for coupled
joints.

1. Couplings: AASHTO M 294, corrugated, band type, matching fubing and fittings.

SPECIAL PIPE COUPLINGS

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

1. Sleeve Materials:
a. For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC,
b. For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible with pipe
materials being joined.
2, Unshielded Flexible Couplings: Elastomeric sleeve with corroslon-resistant metal tension
band and tightening mechanism on each end.
3. Shielded Flexible Couplings: ASTM C 1460, elastomeric or rubber sleave with full-length,

corrosion-resistant outer shield and corrosion-resistant metal tension band and tightening
mechanism on each end.

CLEANOUTS

PVC Cleanouts: ASTM D 3034, PVC cleanout threaded plug and threaded pipe hub.

SOIL MATERIALS

Backfill, drainage course, impervious fill, and satisfactory soil materials are specified in
Division 31 Section "Earthwork."
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27 GEOTEXTILE FILTER FABRICS

A, Description: Fabric of PP or polyester fibers or combination of both, with flow rate range from
110 to 330 gpm/sq. ft. when tested according to ASTM D 4491,

1. Structure  Type: Nonwoven, needle-punched continuous filament or woven,

monofilament or multifilament.
2, Style(s): Flat and sock.

PART 3 - EXECUTION

3.1 EXAMINATION
A Examine surfaces and areas for suitable conditions where subdrainage systems are to be
installed,
B. If subdrainage is required for landscaping, locate and mark existing utilities, underground

structures, and aboveground obstructions before beginning installation and avoid disruption and
damage of services.

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

3.2 EARTHWORK

A. Excavating, trenching, and backfilling are specifiéci in Division 31 Section "Earthwork "

3.3 PIPING APPLICATIONS
A Underground Subdrainage Piping:
1. Perforated PE pipe and fittings, couplings, and coupled joints,
B. Header Piping:

1. PE drainage tubing and fittings, couplings, and coupled joints.

34 CLLEANOUT APPLICATIONS
A, In Underground Subdrainage Piping:

1. At Grade in Earth: PVC cleanouts.

3.5 RETAINING-WALL DRAINAGE INSTALLATION

A, Lay flat-style geotextile filter fabric in trench and overlap trench sides.
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B. Place supporting layer of drainage course over compacted subgrade to compacted depth of not
less than 4 inches,

C. Encase pipe with sock-style geotextile filter fabric before installing pipe. Connect sock sections
with adhesive or tape.

D. Install drainage piping as indicated in Part 3 "Piping Installation” Article for retaining-wall
subdralnage.

E. Add drainage course to width of at least 6 inches on side away from wall and to top of pipe to
perform tests.

F. After satisfactory testing, cover dralnage piping to width of at least & inches on side away from
footing and above top of pipe to within 12 inches of finish grade.

G. Place drainage course in layers not exceeding 3 inches in loose depth; compact each layer
placed and wrap top of drainage course with flat-style geotextile filter fabric.

H. Place layer of flat-style geotextile filter fabric over top of drainage course, overlapping edges at
least 4 inches.

I Fill to Grade: Place satisfactory soil fill material over compacted drainage course. Place
material in loose-depth layers not exceeding 6 inches. Thoroughly compact each layer. Fill to
finish grade.

3.6 PLAYGROUND DRAINAGE INSTALLATION

A. Provide trench width to allow installation of drainage conduit. Grade bottom of trench
excavations to required slope, and compact to firm, selid bed for drainage system.

B. Lay flat-style geotextile filter fabric in trench and overlap trench sides.

C. Place supporting layer of drainage course over compacted subgrade and geotextile filter fabric,
to compacted depth of not less than 4 inches.

D. Install drainage conduits as indicated in Part 3 "Piping Instailation" Article for playground
subdrainage with horizontal distance of at least 6 inches between conduit and trench walls.
Wrap drainage conduits without integral geotextile filter fabric with flat-style geotextile filter
fabric before installation. Connect fabric sections with adhesive or tape.

E. Add drainage course to top of drainage conduits.

F. After satisfactory testing, cover drainage conduit to within 12 inches of finish grade.

G.  Install drainage course and wrap top of drainage course with flat-style geotextile filter fabric.

H. Place layer of flat-style geotextile filter fabric over top of drainage course, overlapping edges at

least 4 inches.

Fill to Grade: Place playground surfacing material over drainage course. Place material as
recommended by manufacturer for fall attenuation layer and finished surface treatment.




SECTION 334616 — SITE SUBDRAINAGE
LA# 18081-1 — TURF FIELD CONVERSION — ASHFORD PARK ELEMENTARY SCHOOL
Page 5 of 6

e eeeeeeemeeemeeemereeeeeeeeemeree e eree e e oo oo e}

3.7 PIPING INSTALLATION

A Install piping beginning at low points of system, true to grades and alignment indicated, with
unbroken continuity of invert. Bed piping with fuft bearing in filtering material. Install gaskets,
seals, sleeves, and couplings according to manufacturer's written Instructions and other
requirements indicated.

1. Flaza Deck Subdrainage: Install piping pitched down in direction of flow, at a minimum
slope of 1.0 percent.
2. Retaining-Wall Subdrainage: When water discharges at end of wall into stormwater

piping system, install piping pitched down in direction of flow, at a minimum slope of 0.5
percent and with a minimum cover of 36 inches, unless otherwise indicated. However,
when water discharges through wal! weep holes, pipe may be installed with a minimum
slope of zero percent.

3. Landscaping Subdrainage: Install piping pitched down in direction of flow, at a minimum
slope of 0.5 percent and with a minimum cover of 36 inches, unless otherwise indicated.

4, Lay perforated pipe with perforations down.

5. Excavate recesses in trench bottom for bell ends of pipe. Lay pipe with bells facing

upslope and with spigot end entered fully into adjacent bell.

B. Use increasers, reducers, and couplings made for different sizes or materials of pipes and
fittings being connected. Reduction of pipe size in direction of flow is prohibited.

C. install PE piping according to ASTM D 2321,
3.8 PIPE JOINT CONSTRUCTION

A Join PE pipe, tubing, and fittings with couplings for soil-tight joints according to AASHTO's
"Standard Specifications for Highway Bridges,” Division [l, Section 26.4.2.4, "Joint Properties.”

B. Join perforated, PE pipe and fittings with couplings for soil-tight joints according to AASHTO's
"Standard Specifications for Highway Bridges," Division Il, Section 26.4.2.4, "Joint Properties";
or according to ASTM D 2321.

C. Special Pipe Couplings: Join piping made of different materials and dimensions with special
couplings made for this application. Use couplings that are compatible with and fit materials
and dimensicons of both pipes.

3.9 CLEANOUT INSTALLATION

A, Cleanouts for Retaining-Wall and Playground Subdrainage:

1. Install cleanouts from piping to grade. Locate cleanouts at beginning of piping run and at
changes in direction. Install fittings so cleanouts open in direction of fiow in piping.
2, In vehicular-traffic areas, use NPS 4 cast-iron soll pipe and fittings for piping branch

fittings and riser extensions to cleanout. Set cleanout frames and covers in a cast-in-
place concrete anchor, 18 by 18 by 12 inches in depth. Set top of cleanout flush with
grade. Cast-iron pipe may also be used for cleanouts in non-vehicular-traffic areas,

3. In non-vehicular-traffic areas, use NPS 4 PVC pipe and fittings for piping branch fittings
and riser extensions to cleanout. Set cleanout frames and covers in a cast-in-place
concrete anchor, 12 by 12 by 4 inches in depth. Set top of cleanout plug 1 inch abaove
grade.
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3.10

A.

B.

3.1

3.12

3.13

CONNECTIONS
Drawings indicate general arrangement of piping, fittings, and specialties.

Connect low elevations of subdrainage system to solid-wall-piping storm drainage system
where shown.

IDENTIFICATION

Materials and their instaliation are specified in Division 31 Section "Earthwork.” Arrange for
installation of green warning tapes directly over piping.

1. Install detectable warning tape over nonferrous piping and over edges of underground
structures.

FIELD QUALITY CONTROL

Testing: After installing drainage course to top of piping, test drain piping with water to ensure
free flow before backfiling. Remove obstructions, replace damaged components, and repeat
test until results are satisfactory.

CLEANING
Clear interior of installed piping and structures of dirt and other superfluous material as work

progresses. Maintain swab or drag in piping and pull past each joint as it is completed. Place
plugs in ends of uncompleted pipe at end of each day or when work stops.

END OF SECTION




