Eastside Square Sunrise Plaza Improvements
Kalamazoo County Land Bank Authority
Kalamazoo, Michigan

SECTION 033000 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials,
mixture design, placement procedures, and finishes, for the following:

1. Footings.
2. Slabs-on-grade.
3. Site artwork base (artwork by artist).

Related Sections:

1. Division 31 Section "Earth Moving" for drainage fill under slabs-on-grade.
2. Division 32 Section "Concrete Paving" for concrete pavement and walks.
DEFINITIONS

Cementitious Materials: Portland cement alone or in combination with one or more of the
following: blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-
furnace slag, and silica fume; subject to compliance with requirements.

SUBMITTALS

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

warrant adjustments.

Shop Drawings: Include details of steel reinforcement placement including material, grade, bar
schedules, stirrup spacing, bent bar diagrams, arrangement, and supports.

Material Certificates.
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A.

B.

C.

D.
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QUALITY ASSURANCE

Installer Qualifications: A qualified installer who employs on Project personnel qualified as
ACl-certified Flatwork Technician and Finisher and a supervisor who is an AClI-certified
Concrete Flatwork Technician.

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

Comply with ACI 301, “Specification for Structural Concrete”, including the following, unless
modified by the requirements of the Contract Documents.

1.

SN ol

General requirements, including submittals, quality assurance, acceptance of structure,
and protection of in-place concrete.

Formwork and form accessories.

Steel reinforcement and supports.

Concrete mixtures.

Handling, placing, and constructing concrete.

Lightweight concrete.

Preinstallation Conference: Conduct conference at Project site.

PART 2 - PRODUCTS

2.1

A.

B.

C.

D.

MATERIALS

Formwork: Furnish formwork and form accessories according to ACI 301.

Steel Reinforcement:

1.
2.
3.

4.

Reinforcing Bars: ASTM A 615/A615M, Grade 60 (Grade 420), deformed.

Plain-steel Wire: ASTM A 82, as drawn.

Plain-steel Welded Wire Fabric: ASTM A 185, fabricated from as-drawn steel wire into
flat sheets.

Deformed-Steel Welded Wire Fabric: ASTM A 497, flat sheet.

Concrete Materials:

1. Portland Cement: ASTM C 150, Type 1.

2. Normal-Weight Aggregate: ASTM C 33, uniformly graded, not exceeding 1-1/2 inch (38
mm) nominal size.

3. Lightweight Aggregate: ASTM C 330.

4. Water: Complying with ASTM C 94.

5. Synthetic Fiber: Fibrillated or monofilament polypropylene fibers engineered and
designed to use in concrete, complying with ASTM C 1116, Type IlI, 2 to 1-1/2 inches
(13 to 38 mm) long.

Admixtures:

1. Air-Entraining Admixture: ASTM C 260.
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Water-Reducing Admixture: ASTM C494, Type A.

High-Range, Water-Reducing Admixture: ASTM C 494; Type F.
Water-Reducing and Accelerating Admixture: ASTM C 494, Type E.
Water-Reducing and Retarding Admixture: ASTM C 494, Type D.

nbkhwb

Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber.

Curing Materials:

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

2. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf.

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

4. Water: Potable.

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

6. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315,
Type 1, Class A.

CONCRETE MIXES

Comply with ACI 301 requirements for concrete mixtures.

Prepare design mixtures, proportioned according to ACI 301, for normal-weight concrete

determined by either laboratory trial mix or field test data bases, as follows:

1. Compressive Strength (28 Days): 3500 psi.

2. Slump: Refer to Drawings.

a. Slump Limit for Concrete Containing High-Range Water-Reducing Admixture.

Not more than 8 inches (200 mm) after adding admixture to plant- or site-verified,
2- to 3-inch (50- to 75-mm) slump.

Add air-entraining admixture at manufacturer’s prescribed rate to result in concrete at point of

placement having an air content of 6.0 percent within a tolerance of plus 1.0 or minus 1.5

percent.

FABRICATING REINFORCEMENT

Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice.”

CONCRETE MIXING

Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to
ASTM C 94/C 94M and furnish batch ticket information.
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1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and
delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32
deg C), reduce mixing and delivery time to 60 minutes.

Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according to
ASTM C 94/C 94M. Mix concrete materials in appropriate drum-type batch machine mixer.

1. For mixer capacity of 1 cu. yd. (0.76 cu. m) or smaller, continue mixing at least 1-1/2
minutes, but not more than 5 minutes after ingredients are in mixer, before any part of
batch is released.

2. For mixer capacity larger than 1 cu. yd. (0.76 cu. m), increase mixing time by 15 seconds
for each additional 1 cu. yd. (0.76 cu. m).

3. Provide batch ticket for each batch discharged and used in the Work, indicating Project
identification name and number, date, mixture type, mixture time, quantity, and amount
of water added. Record approximate location of final deposit in structure.

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

INSTALLATION, GENERAL

Formwork: Design, construct, erect, shore, brace, and maintain formwork according to ACI
301.

Steel Reinforcement: Comply with CRSI’s “Manual of Standard Practice” for fabricating,
placing, and supporting reinforcement.

Joints: Construct joints true to line with faces perpendicular to surface plane of concrete.

1. Construction Joints: Locate and install so as not to impair strength or appearance of
concrete, at locations indicated or as approved by Architect.
2. Isolation Joints: Install joint-filler strips at junctions with slabs-on-grade and vertical

surfaces, such as column pedestals, foundation walls, grade beams, and other locations,

as indicated.

a. Extend joint fillers full width and depth of joint, terminating flush with finished
concrete surface, unless otherwise indicated.

3. Contraction Joints in Slabs-on-Grade: 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:

a. Grooved Joints: Form contraction joints after initial floating by grooving and
finishing each edge of joint with groover tool to a radius of 1/8 inch (3 mm).
Repeat grooving of contraction joints after applying surface finishes. Eliminate
groover marks on concrete surfaces.

Tolerances: Comply with ACI 117, “Specifications for Tolerances for Concrete Construction
and Materials”.
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FINISHING FORMED SURFACES

Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes
and defects repaired and patched. Remove fins and other projections that exceed specified
limits on formed-surface irregularities.

L. Apply to concrete surfaces not exposed to public view.

Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in
an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and
defects. Remove fins and other projections that exceed specified limits on formed-surface
irregularities.

1. Apply to concrete surfaces exposed to public view or to be covered with a coating or
covering material applied directly to concrete, such as waterproofing, damp proofing,
veneer plaster, or painting.

2. Apply medium sand blasted finish, defined in ACI 301, to smooth-formed finished
concrete.

Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent
formed surfaces. Continue final surface treatment of formed surfaces uniformly across adjacent
unformed surfaces, unless otherwise indicated.

FINISHING UNFORMED SURFACES

General: Comply with ACI 302.1R for screeding, restraightening, and finishing operations for
concrete surfaces. Do not wet concrete surfaces.

Screed surfaces with a straightedge and strike off. Begin initial floating using bull floats or
derbies to form a uniform and open-textured surface plane before excess moisture or bleedwater
appears on the surface.

1. Do not further disturb surfaces before starting finishing operations.

Nonslip Broom Finish: Apply a nonslip broom finish to surfaces indicated and to exterior
concrete platforms, steps, and ramps. Immediately after float finishing, slightly roughen
trafficked surface by brooming with fiber-bristle broom perpendicular to main traffic route.
CONCRETE PROTECTING AND CURING

General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures. Comply with ACI306.1 for cold-weather protection and ACI301 for hot-

weather protection during curing.

Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or
windy conditions before and during finishing operations. Apply according to manufacturer's
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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.

Cure concrete according to ACI 308.1, by one or a combination of the following methods:

1.

Moisture Curing: Keep surfaces continuously moist with absorptive cover, water
saturated and kept continuously wet.

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 (300 mm), and sealed by waterproof tape or adhesive. Cure for not less
than seven days. Immediately repair any holes or tears during curing period using cover
material and waterproof tape.

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.

FIELD QUALITY CONTROL

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

1.

Testing Frequency: Obtain one composite sample for each day's pour of each concrete
mixture exceeding 5 cu. yd. (4 cu. m), but less than 25 cu. yd. (19 cu. m), plus one set for
each additional 50 cu. yd. (38 cu. m) or fraction thereof.

END OF SECTION 03 30 00
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SECTION 129300 - SITE FURNISHINGS

PART 1 - GENERAL

1.1

A.

1.2

A.

B.

1.3

A.

B.

1.4

A.

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

1. Furniture provided and installed by the contractor.
a. 6-Seat Dining Height Carousel Table

b. 5-Seat Dining Height ADA Carousel Table
c. 4-Seat Casual Height Carousel Table

d. Bike Rack

e. Trash Receptacle

Related Requirements:
1. Division 31 Section "Earth Moving" for excavation for installing concrete footings.

ACTION SUBMITTALS
Product Data: For each type of product.

Samples: For each exposed product and for each color and texture specified.

CLOSEOUT SUBMITTALS

Maintenance Data: For site furnishings to include in maintenance manuals.

PART 2 - PRODUCTS

2.1

A.

FURNITURE PROVIDED AND INSTALLED BY THE CONTRACTOR

Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, the following:
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1. Table
a. 6-Seat Dining Height Carousel Table with backed grid seats and umbrella hole, Catena
powder-coated top as manufactured by Landscape Forms, 7800 E. Michigan Avenue,
Kalamazoo, MI 49048 (800) 430-6209 (or approved equal)
Powder coat color: Color chosen by Owner from manufacturer’s standard range.
c. Surface Mount
d. Provide one (1).

2. Table
a. 5-Seat Dining Height, ADA compliant, Carousel Table with backed grid seats and um-
brella hole, Catena powder-coated top as manufactured by Landscape Forms, 7800 E.
Michigan Avenue, Kalamazoo, MI 49048 (800) 430-6209 (or approved equal)
b. Powder coat color: Color chosen by Owner from manufacturer’s standard range.
c. Surface Mount
d. Provide one (1).

3. Table
a. 4-Seat Casual Height Carousel Table with backed grid seats and umbrella hole, Catena
powder-coated top as manufactured by Landscape Forms, 7800 E. Michigan Avenue, Kal-
amazoo, MI 49048 (800) 430-6209 (or approved equal)
b. Powder coat color: Color chosen by Owner from manufacturer’s standard range.
c. Surface Mount
d. Provide one (1).

4. Bike Loop
a. Bola Bike Rack, powder-coated, as manufactured by Landscape Forms, 7800 E.
Michigan Avenue, Kalamazoo, M1 49048 (800) 430-6209 ( or approved equal)
b. Powder coat: Color chosen by Owner from manufacturer’s standard range.
c. Embedded Mount
d. Provide one (1)

5. Trash Receptacle
a. Chase Park Trash Receptacle, side opening, 36-gallon, keyed lock powder-coated as
manufactured by Landscape Forms, 7800 E. Michigan Avenue, Kalamazoo, MI 49048
(800) 430-6209 (or approved equal)
b. Powder coat color: Color chosen by Owner from manufacturer’s standard range.
c. Surface mount
d. Provide one (1)
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PART 3 - EXECUTION

3.1

A.

32

EXAMINATION
Examine areas and conditions, with Installer present, for compliance with requirements for
correct and level finished grade, mounting surfaces, installation tolerances, and other conditions

affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION, GENERAL

Comply with manufacturer's written installation instructions unless more stringent requirements
are indicated. Complete field assembly of site furnishings where required.

Unless otherwise indicated, install site furnishings after landscaping and paving have been
completed.

Install site furnishings level, plumb, true, and securely anchored at locations indicated on
Drawings.

END OF SECTION 129300
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SECTION 311000 - SITE CLEARING

PART 1

1.1

A.

1.2

1.3

- GENERAL

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

Protecting existing vegetation to remain.

Removing existing vegetation.

Clearing and grubbing.

Stripping and stockpiling topsoil.

Removing above- and below-grade site improvements.

Disconnecting, capping or sealing, and abandoning site utilities in place.
Temporary erosion- and sedimentation-control measures.

Nk W=

Related Sections:

1. Division 01 Section "Temporary Facilities and Controls" for temporary utility services,
construction and support facilities, security and protection facilities, and temporary
erosion- and sedimentation-control measures.

DEFINITIONS

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

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

Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-
place surface soil and is the zone where plant roots grow. Its appearance is generally 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 2 inches (50 mm) in diameter;
and free of subsoil and weeds, roots, toxic materials, or other nonsoil materials.

Plant-Protection Zone: Area surrounding individual trees, groups of trees, shrubs, or other
vegetation to be protected during construction, and indicated on Drawings.
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Tree-Protection Zone: Area surrounding individual trees or groups of trees to be protected
during construction and defined by a circle concentric with each tree with a radius 1.5 times the
diameter of the drip line unless otherwise indicated.

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

MATERIAL OWNERSHIP

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

SUBMITTALS

Existing Conditions: Documentation of existing trees and plantings, adjoining construction, and
site improvements that establishes preconstruction conditions that might be misconstrued as

damage caused by site clearing.

1. Include plans and notations to indicate specific wounds and damage conditions of each
tree or other plants designated to remain.

Record Drawings: Identifying and accurately showing locations of capped utilities and other
subsurface structural, electrical, and mechanical conditions.

QUALITY ASSURANCE

Preinstallation Conference: Conduct conference at Project site.

PROJECT 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.
2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or

authorities having jurisdiction.

Improvements on Adjoining Property: Authority for performing site clearing indicated on
property adjoining Owner's property will be obtained by Owner before award of Contract.

1. Do not proceed with work on adjoining property until directed by Architect.

Salvable Improvements: Carefully remove items indicated to be salvaged and store on Owner's
premises where indicated.
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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 and plant-protection measures are in place.

The following practices are prohibited within protection zones:

Storage of construction materials, debris, or excavated material.

Parking vehicles or equipment.

Foot traffic.

Erection of sheds or structures.

Impoundment of water.

Excavation or other digging unless otherwise indicated.

Attachment of signs to or wrapping materials around trees or plants unless otherwise
indicated.

Nk W=

Do not direct vehicle or equipment exhaust towards protection zones.
Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.

Soil Stripping, Handling, and Stockpiling: Perform only when the topsoil is dry or slightly
moist.

PART 2 - PRODUCTS

2.1

A.

MATERIALS

Satisfactory Soil Material: Requirements for satisfactory soil material are specified in
Division 31 Section "Earth Moving."

1. Obtain approved borrow soil material off-site when satisfactory soil material is not
available on-site

PART 3 - EXECUTION

3.1

A.

B.

C.

PREPARATION

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

Locate and clearly identify trees, shrubs, and other vegetation to remain or to be relocated. Flag
each tree trunk at 54 inches (1372 mm) above the ground.

Protect existing site improvements to remain from damage during construction.

1. Restore damaged improvements to their original condition, as acceptable to Owner.
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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,
according to erosion- and sedimentation-control Drawings and requirements of authorities

having jurisdiction.

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

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

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

TREE AND PLANT PROTECTION

Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that are
damaged by construction operations, in a manner approved by Architect.

EXISTING UTILITIES

Owner will arrange for disconnecting and sealing indicated utilities that serve existing structures
before site clearing, when requested by Contractor.

1. Verify that utilities have been disconnected and capped before proceeding with site
clearing.

Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in
place.

1. Arrange with utility companies to shut off indicated utilities.
2. Owner will arrange to shut off indicated utilities when requested by Contractor.

Locate, identify, and disconnect utilities indicated to be abandoned in place.
Interrupting Existing Ultilities: Do not interrupt utilities serving facilities occupied by Owner or
others unless permitted under the following conditions and then only after arranging to provide

temporary utility services according to requirements indicated:

1. Notify Architect not less than two days in advance of proposed utility interruptions.
2. Do not proceed with utility interruptions without Architect's written permission.

Excavate for and remove underground utilities indicated to be removed.

Removal of underground utilities is included in Division 22, Division 23, Division 26, and
Division 33 Sections.
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CLEARING AND GRUBBING

Remove obstructions, trees, shrubs, 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. Grind down stumps and remove roots, obstructions, and debris to a depth of 18 inches
(450 mm) below exposed subgrade.

3. Use only hand methods for grubbing within protection zones.

4, Remove trees, shrubs, and other vegetation and legally 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 fill material in horizontal layers not exceeding a loose depth of 8 inches (200 mm),
and compact each layer to a density equal to adjacent original ground.

TOPSOIL STRIPPING

Remove sod and grass before stripping topsoil.

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

1. Remove subsoil and non-soil materials from topsoil, including clay lumps, gravel, and
other objects more than 2 inches (50 mm) in diameter; trash, debris, weeds, roots, and
other waste materials.

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

1. Limit height of topsoil stockpiles to 72 inches (1800 mm).

2. Do not stockpile topsoil within protection zones.

3. Dispose of surplus topsoil. Surplus topsoil is that which exceeds quantity indicated to be
stockpiled or reused.

4. Stockpile surplus topsoil to allow for respreading deeper topsoil.

SITE IMPROVEMENTS

Salvage above-grade improvements as indicated and necessary to facilitate new construction.
Store in protected area where will avoid damage.

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

Remove slabs, paving, curbs, gutters, and aggregate base as indicated.
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1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut along
line of existing pavement to remain before removing adjacent existing pavement. Saw-
cut faces vertically.

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

3.8 DISPOSAL OF SURPLUS AND WASTE MATERIALS

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

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

END OF SECTION 311000
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SECTION 312000 - EARTH MOVING

PART 1 - GENERAL

1.1

A.

1.2

1.3

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

Preparing subgrades for slabs-on-grade, walks, pavements, turf and grasses, and plants.
Excavating and backfilling for buildings and structures.

Drainage course for concrete slabs-on-grade.

Subbase course for concrete walks and pavements.

Subsurface drainage backfill for walls and trenches.

Excavating and backfilling trenches for utilities and pits for buried utility structures.

ANl o e

Related Sections:
1. Division 31 Section "Site Clearing" for site stripping, grubbing, stripping and stockpiling
topsoil, and removal of above- and below-grade improvements and utilities.

2. Division 32 Section "Turf and Grasses" for finish grading in turf and grass areas,
including preparing and placing planting soil for turf areas.
3. Division 32 Section "Plants" for finish grading in planting areas and tree and shrub pit

excavation and planting.

DEFINITIONS

Backfill: Soil material or controlled low-strength material used to fill an excavation.

1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to
support sides of pipe.

2. Final Backfill: Backfill placed over initial backfill to fill a trench.

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

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

Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.
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Drainage Course: Aggregate layer supporting 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.

1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond
indicated lines and dimensions as directed by Architect.  Authorized additional
excavation and replacement material will be paid for according to Contract provisions for
changes in the Work.

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

Fill: Soil materials used to raise existing grades.

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

pavement or a cement concrete or hot-mix asphalt walk.

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

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

SUBMITTALS

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 1557 for each on-site and borrow

soil material proposed for fill and backfill.

QUALTIY ASSURANCE

The Owner has supplied a survey of the project area that describes physical characteristics of
the site. The information and data shown or indicated in the construction documents with
respect to existing underground facilities at or contiguous to the site is based on information and
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date furnished by the owners of such underground facilities or by others. Unless otherwise
provided in the Contract Documents:

1. Owner and Architect shall not be responsible for the accuracy or completeness of any
such information or data.
2. Contractor shall have full responsibility for reviewing and checking all such information

and data; for locating all underground facilities shown or indicated in the Contract
Documents; for coordination of the Work with the owners of such underground facilities
during construction; for the safety, protection and repairing of any damage thereto
resulting from the Work, the cost of which will be considered as having been included in
the Contract Price.

Erosion Control: Erosion shall be controlled as described on Drawings and required by the City
of Kalamazoo, the State of Michigan or other authorities having jurisdiction. Erosion control
devices referenced on the plans are based on the Standard Erosion Control Handbook published
by MDOT.

Preexcavation Conference: Conduct conference at Project site.

PROJECT CONDITIONS

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

1. 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.

PART 2 - PRODUCTS

2.1

A.

B.

C.

SOIL MATERIALS

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

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

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.
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Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand meeting the requirements of MDOT Class II fill.

Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand meeting the requirements of MDOT Class II fill.

Drainage Course: MDOT Class II fill.
Sand: ASTM C 33; fine aggregate.

Silt Fence: Price and Company Ecolofence 24/11 or approved substitute, (800) 248-8230.

GEOTEXTILES
Filter Fabric: Skaps Industries non-woven geotextile #GT 180 (8oz/square yard).

Separation Fabric: 40z. minimum/square yard, non-woven geotextile fabric.
1. TerraTex SD, as manufactured by Hanes Geo Components, or approved substitute.

ACCESSORIES
Silt Fence: Price and Company Ecolofence 24/11 or approved substitute, (800) 248-8230.

Detectable Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape
manufactured for marking and identifying underground utilities, a minimum of 6 inches (150
mm) wide and 4 mils (0.1 mm) 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 (750 mm) deep; colored as follows:

1. Red: Electric.

Yellow: Gas, oil, steam, and dangerous materials

Orange: Telephone and other communications.

Blue: Water systems

Green: Sewer systems

nbkw

PART 3 - EXECUTION

3.1

A.

B.

PREPARATION

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

Protect and maintain erosion and sedimentation controls, which are specified in Division 31
Section “Site Clearing”, during earth moving operations.
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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”, during earthwork operations.

Provide protective insulating materials to protect subgrades and foundation soils against
freezing temperatures or frost.
DEWATERING

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

Protect subgrades from softening, undermining, washout, and damage by rain or water
accumulation.

1. Reroute surface water runoff away from excavated areas. Do not allow water to
accumulate in excavations. Do not use excavated trenches as temporary drainage ditches.
EXPLOSIVES

Explosives: Do not use explosives.

EXCAVATION, GENERAL

Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface
and subsurface conditions encountered. Unclassified excavated materials may include rock, soil
materials, and obstructions. No changes in the Contract Sum or the Contract Time will be
authorized for rock excavation or removal of obstructions.

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials
and rock, replace with satisfactory soil materials.

EXCAVATION FOR STRUCTURES

Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch (25
mm). If applicable, extend excavations a sufficient distance from structures for placing and
removing concrete formwork, for installing services and other construction, and for inspections.

1. Excavations for Footings and Foundations: Do not disturb bottom of excavation.
Excavate by hand to final grade just before placing concrete reinforcement. Trim
bottoms to required lines and grades to leave solid base to receive other work.
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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. 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 (300 mm) higher
than top of pipe or conduit unless otherwise indicated.

1. Clearance: As indicated.

Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and support of
pipes and conduit. Shape subgrade to provide continuous support for bells, joints, and barrels of

pipes and for joints, fittings, and bodies of conduits. Remove projecting stones and sharp
objects along trench subgrade.

1. For pipes and conduit less than 6 inches (150 mm) in nominal diameter, hand-excavate
trench bottoms and support pipe and conduit on an undisturbed subgrade.
2. For pipes and conduit 6 inches (150 mm) or larger in nominal diameter, shape bottom of

trench to support bottom 90 degrees of pipe or conduit circumference. Fill depressions
with tamped sand backfill.

3. For flat-bottomed, multiple-duct conduit units, hand-excavate trench bottoms and support
conduit on an undisturbed subgrade.
4. Excavate trenches 6 inches (150 mm) deeper than elevation required in rock or other

unyielding bearing material to allow for bedding course.

SUBGRADE INSPECTION
Notify Architect when excavations have reached required subgrade.

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

Proof-roll subgrade below pavements with a pneumatic-tired equipment to identify soft pockets
and areas of excess yielding. 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 (5 km/h).

2. Proof-roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15
tons.
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3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as
determined by Architect, and replace with compacted backfill or fill as directed.

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

FOOTING AND FOUNDATION SUBGRADE PREPARATION

Excavate to a depth as specified in Architectural Drawings.

Remove any surface debris, organic soils, or other deleterious materials.

Thoroughly compact the resulting subgrade with at least two passes by a relatively large
vibratory plate compactor, boom mounted on an excavator or backhoe (hoe-pack) rated for an
impulse force of at least 8,000 pounds.

Allow access for materials testing agency to observe and test the compacted subgrades.

Remove or undercut any unsuitably loose or soft soils, organics, or deleterious materials
identified during testing of the subgrade.

Backfill undercut excavations with engineered fill meeting the compaction requirements.

Support foundations on engineered fil placed over suitable existing granular fill or natural sand
soils.

Construct foundations the same day after preparing the foundation subgrades as discussed
above.

Engineered fill placed beneath foundations and to backfill foundation excavations should meet
the recommendations on Architectural Drawings.

UNAUTHORIZED EXCAVATION

Fill unauthorized excavation under foundations or wall footings by extending bottom elevation
of concrete foundation or footing to excavation bottom, without altering top elevation. Lean
concrete fill, with 28-day compressive strength of 2500 psi (17.2 MPa), may be used when
approved by Architect.

1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by
Architect.
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STORAGE OF SOIL MATERIALS

Stockpile borrow soil 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.

BACKFILL
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 temporary shoring and bracing, and sheeting.

Installing permanent or temporary horizontal bracing on horizontally supported walls.

Nounkwbd

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

UTILITY TRENCH BACKFILL
Place backfill on subgrades free of mud, frost, snow, or ice.

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 (450
mm) of bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of
footings. Concrete is specified in Division 03 Section "Cast-in-Place Concrete."

Trenches under Roadways: Provide 4-inch (100-mm) thick, concrete base slab support for
piping or conduit less than 30 inches (750 mm) below surface of roadways. After installing and
testing, completely encase piping or conduit in a minimum of 4 inches (100 mm) of concrete
before backfilling or placing roadway subbase course. Concrete is specified in Division 03
Section “Cast-in-Place Concrete”.

Backfill voids with satisfactory soil while removing shoring and bracing.

Place and compact initial backfill of subbase material, free of particles larger than 1 inch (25
mm) in any dimension, to a height of 12 inches (300 mm) over the pipe or conduit.
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1. Carefully compact initial backfill under pipe haunches and compact evenly up on both
sides and along the full length of piping or conduit to avoid damage or displacement of
piping or conduit. Coordinate backfilling with utilities testing.

Place and compact final backfill of satisfactory soil to final subgrade elevation.

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

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 engineered fill.

Under footings and foundations, use engineered fill.

SNk W=

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

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain
frost or ice.

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that
exceeds optimum moisture content by 2 percent and is too wet to compact to specified
dry unit weight.

COMPACTION OF SOIL BACKFILLS AND FILLS

Place backfill and fill soil materials in layers not more than 8 inches (200 mm) in loose depth
for material compacted by heavy compaction equipment, and not more than 4 inches (100 mm)
in loose depth for material compacted by hand-operated tampers.

Place backfill and fill soil materials evenly on all sides of structures to required elevations, and
uniformly along the full length of each structure.
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C.  Compact soil materials to not less than the following percentages of maximum dry unit weight
according to ASTM D 1557:

1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12
inches (300 mm) of existing subgrade and each layer of backfill or fill soil material at 95
percent of the modified Proctor maximum dry density.

2. Under walkways, scarify and recompact top 6 inches (150 mm) below subgrade and
compact each layer of backfill or fill soil material at 92 percent.

3. Under turf or unpaved areas, scarify and recompact top 6 inches (150 mm) below
subgrade and compact each layer of backfill or fill soil material at 85 percent.

4, For utility trenches, compact each layer of initial and final backfill soil material at 85
percent.

3.17 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 to 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. Turf or Unpaved Areas: Plus or minus 1 inch (25 mm).
2. Walks: Plus or minus 1 inch (25 mm).
3. Pavements: Plus or minus 1/2 inch (13 mm).

3.18 SUBSURFACE DRAINAGE

A.  Drainage Backfill: Place and compact filter material over subsurface drain, in width indicated,
to within 12 inches (300 mm) of final subgrade, in compacted layers 6 inches (150 mm) thick.
Overlay drainage backfill with one layer of subsurface drainage geotextile, overlapping sides
and ends at least 6 inches (150 mm).

1. Compact each filter material layer to 85 percent of maximum dry unit weight according
to ASTM D 698.
2. Place and compact impervious fill over drainage backfill in 6-inch- (150-mm-) thick

compacted layers to final subgrade.

3.19 SUBBASE AND BASE COURSES

A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice.
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On prepared subgrade, place subbase course and base course under pavements and walks as
follows:

1. Shape subbase course course to required crown elevations and cross-slope grades.
2. Place subbase course 6 inches (150 mm) or less in compacted thickness in a single layer.
3. Place subbase course that exceeds 6 inches (150 mm) in compacted thickness in layers of

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

4. Compact subbase 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 1557.

DRAINAGE COURSE
Place drainage course on subgrades free of mud, frost, snow, or ice.

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 (150 mm) or less in compacted thickness in a single layer.

3. Place drainage course that exceeds 6 inches (150 mm) in compacted thickness in layers of

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

FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified geotechnical engineering testing agency to
perform tests and inspections.

Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with
subsequent earth moving only after test results for previously completed work comply with
requirements.

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 Architect.

Testing agency will test compaction of soils in place according to ASTM D 1556,
ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable. Tests will be performed at
the following locations and frequencies:
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1. Paved Areas: At subgrade and at each compacted fill and backfill layer, at least one test
for every 2000 sq. ft. (186 sq. m) or less of paved area or building slab, but in no case
fewer than three tests.

2. Foundation Wall Backfill: At each compacted backfill layer, at least one test for every
100 feet (30 m) or less of wall length, but no fewer than two tests.

3. Trench Backfill: At each compacted initial and final backfill layer, at least one test for
every 150 feet (46 m) or less of trench length, but no fewer than two 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 materials 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 completed or partially completed
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent

construction operations or weather conditions.

1. Scarify or remove and replace soil material to depth as directed by Architect; 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 waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of
them off Owner's property.

END OF SECTION 312000
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SECTION 321218 - WALK, ROAD, AND PARKING APPURTENANCES

PART 1 - GENERAL

1.1

A.

1.2

A.

1.3

A.

1.4

A.

B.

C.

D.

1.5

A.

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Address Sign

REFERENCES

Michigan Department of Transportation (MDOT), Manual of Uniform Traffic Control Devices,
current edition and MDOT Standard Specifications, current edition.

SUBMITTALS

General: Submit the following according to the Conditions of the Contract and Division 1
Specification Sections.

Shop drawings for all regulatory and directional signs indicating construction, materials and text
sizes.

Material Certificate: Signed by manufacturer stating that products comply with the
requirements.

Manufacturer’s color charts showing the full range of colors available.

QUALITY ASSURANCE

Comply with Michigan Department of Transportation (MDOT), Manual of Uniform Traffic
Control Devices, and current edition of MDOT Standard Specifications.

PART 2 - PRODUCTS

2.1

A.

REGULATORY SIGNS

See plan and details for sign locations and installation.
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B All regulatory signs shall comply with MDOT Manual of Uniform Traffic Control Devices.
C.  Regulatory sign panels shall be .090 aluminum with baked enamel finish.
D All regulatory sign panels and posts shall be painted per Owner’s color selection.

E. Text shall be reflective, white scotchlite or approved alternate.

F. Posts shall be 2” O.D. x %4 wall thickness, powder coated black.
PART 3 - EXECUTION

3.1 INSTALLATION

A.  Install all regulatory signs and guard posts in locations indicated on Drawings and per details.

END OF SECTION 321217
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SECTION 321313 - CONCRETE PAVING

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

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

SUMMARY

This Section includes exterior cement concrete pavement for the following:
1. Walkways

Related Sections include the following:

I. Division 03 Section "Cast-in-Place Concrete” for general building applications of
concrete.

2. Division 31 Section "Earth Moving" for subgrade preparation, grading, and subbase
course.

DEFINITIONS

Cementitious Materials: Portland cement alone or in combination with ground granulated blast-
furnace slag (GGBFS).

SUBMITTALS

Product Data: For each type of product indicated.

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.

Minutes of preinstallation conference.

QUALITY ASSURANCE

Installer Qualifications: An experienced installer who has completed pavement work similar in
material, design, and extent to that indicated for this Project and whose work has resulted in
construction with a record of successful in-service performance.
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Manufacturer Qualifications: Manufacturer of ready-mixed concrete products who complies
with ASTM C 94 requirements for production facilities and equipment.

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

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

Source Limitations: Obtain each type or class of cementitious material of the same brand from
the same manufacturer’s plant and each aggregate from one source.

Preinstallation Conference: Conduct conference at Project site to comply with requirements in
Division 01 Section "Project Management and Coordination."

PROJECT CONDITIONS

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

PART 2 - PRODUCTS

2.1

2.2

A.

B.

A.

o O

FORMS

Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-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 will 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 from as-drawn steel wire
into flat sheets.

Deformed-Steel Welded Wire Reinforcement: ASTM A 497, flat sheet.
Reinforcing Bars: ASTM A 615/A 615M, Grade 60 deformed.
Plain Steel Wire: ASTM A 82, as drawn.

Deformed-Steel Wire: ASTM A 496.
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Joint Dowel Bars: Plain steel bars, ASTM A 615/A 615M, Grade 60 (Grade 420). Cut bars
true to length

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 I

2. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.
a. Limit GGBFS to 30% by weight of the cementitious material.

Normal-Weight Aggregates: Limestone of hard, durable, uncoated particles. Gradation and
physical requirements to conform to MDOT 6AA.
1. Do not use fine or coarse aggregates containing substances that cause spalling.

Fine Aggregate: MDOT 2NS
Water: ASTM C 94.
Air-Entraining Admixture: ASTM C 260.

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 494/C 494M, Type A.

Retarding Admixture: ASTM C 494/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 F.

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

6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type IL.

A

CURING MATERIALS

Evaporation Retarder: Waterborne, monomolecular film forming; manufactured for application
to fresh concrete.
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White Waterborne Membrane-Forming Curing Compound: ASTM C 309, Type 2, Class B.

RELATED MATERIALS

Expansion- and Isolation-Joint-Filler Strips: ASTM D 994, asphalt joint filler. Fiber isolation
joint material is NOT acceptable.

Epoxy Adhesives: ASTM C 881, two component material suitable for dry or damp surfaces.
Provide material type, grade, and class to suit requirements. Subject to compliance with
requirements. Submit certification of compliance.

CONCRETE MIXTURES

Prepare design mixtures, proportioned according to ACI 301, for each type and strength of
normal-weight concrete determined by either laboratory trial mixes or field experience.

1. Use a qualified independent testing agency for preparing and reporting proposed concrete
mixture designs for the trial batch method. Do not use Owner’s field quality-control
testing agency as the independent testing agency.

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

1. Compressive Strength (28 Days): 4000 psi.
2. Maximum Water-Cementitious Materials Ratio at Point of Placement: 0.45.
3. Slump Limit: 4 inches (100 mm) 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: 6 percent plus or minus 1.5 percent for 1-inch nominal maximum aggregate
size.

Cementitious Materials: Limit percentage, by weight, of cementitious materials other than
portland cement as follows:
1. Ground Granulated Blast-Furnace Slag: 30 percent.

CONCRETE MIXING

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

1. When air temperature is between 85 deg F (30 deg C) and 90 deg F (32 deg C), reduce
mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above
90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes.
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PART 3 - EXECUTION

3.1

A.

32

33

34

EXAMINATION

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

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 subbase 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.

Check completed formwork and screeds for grade and alignment to following tolerances:
1. Top of Forms: Not more than 1/8 inch in 10 feet.
2. Vertical Face on Longitudinal Axis: Not more than % inch in 10 feet.

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

JOINTS

General: Form construction, isolation, 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 align 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 steel reinforcement across construction joints, unless otherwise indicated. Do
not continue reinforcement through sides of pavement strips, unless otherwise indicated.

2. Provide tie bars at sides of pavement strips where indicated.

3. Butt Joints: Use bonding agent at joint locations where fresh concrete is placed against

hardened or partially hardened concrete surfaces.
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4, Keyed Joints: Provide preformed keyway-section forms or bulkhead forms with keys,
unless otherwise indicated. Embed keys at least 1-1/2 inches into concrete.

5. Doweled Joints: Install dowel bars and support assemblies at joints where indicated.
Lubricate or asphalt-coat one-half of dowel length to prevent concrete bonding to one
side of joint.

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.

1. Locate expansion joints at intervals of 50 feet (15.25 m), unless otherwise indicated.

2. Extend joint fillers full width and depth of joint.

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

4, Place top of joint filler flush with finished concrete surface if joint sealant is not
indicated.

5. Furnish joint fillers in one-piece lengths. Where more than one length is required, lace or
clip joint-filler sections together.

6. 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.
7. Trim excess joint filler material flush with pavement surface after concrete expansion.

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:

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 (6-mm) 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 (6-mm) 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, steel
reinforcement, and items to be embedded or cast in. Notify other trades to permit installation of
their work.

Remove snow, ice, or frost from subbase surface and reinforcement before placing concrete.
Do not place concrete on frozen surfaces.

Moisten subbase to provide a uniform dampened condition at time concrete is placed. Do not
place concrete around manholes or other structures until they are at required finish elevation and
alignment.
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D.  Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.
E. Do not add water to concrete during delivery or at Project site.

F. 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.

G. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented
by hand spading, rodding, or tamping.

L. Consolidate concrete along face of forms and adjacent to 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.

H.  Place concrete in two operations; strike off initial pour for entire width of placement 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
being covered by top layer, or use bonding agent if approved by Architect.

L. Screed pavement surfaces with a straightedge and strike off.

J. 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.

K.  Curbs 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.

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

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

M.  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.

N.  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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1. When air temperature has fallen to or is expected to fall below 40 deg F, uniformly heat
water and aggregates before mixing to 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 ACI301 and as follows when hot-weather conditions
exist:

1. Cool ingredients before mixing to maintain concrete temperature below 90 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 soft bristle broom across float-finished
concrete surface perpendicular to line of traffic to provide a uniform, fine-line texture.

CONCRETE PROTECTION 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 (1 kg/sq. m x h) before and during
finishing operations. Apply according to manufacturer's written instructions after placing,

screeding, and bull floating or darbying concrete, but before float finishing.

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

Curing Methods: Cure concrete by curing compound as follows:
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1. 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.

PAVEMENT TOLERANCES

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

I. Elevation: 1/4 inch.

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

3. Surface: Gap below 10-foot- (3-m-) long, unleveled straightedge not to exceed 1/4 inch
(6 mm).

4. Lateral Alignment and Spacing of Tie Bars and Dowels: 1 inch.

5. Vertical Alignment of Tie Bars and Dowels: 1/4 inch.

6. Alignment of Tie-Bar End Relative to Line Perpendicular to Pavement Edge: 1/2 inch
(13 mm).

7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Pavement Edge: Length
of dowel 1/4 inch per 12 inches.

8. Joint Spacing: 3 inches.

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

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

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.

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.

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.

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

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

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.
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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 falls below specified compressive strength by more than 500 psi (3.4 MPa).

Test results shall be reported in writing to Architect, 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 Architect 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 strengths, or other requirements
have not been met, as directed by Architect.

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 requirements.

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 Architect, when necessary to determine magnitude of cracks
or defective areas. Fill drilled core holes in satisfactory pavement areas with portland cement
concrete bonded to pavement with epoxy adhesive.

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.

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.

Contractor required to review and trim all excess asphalt joint filler as needed.

END OF SECTION 321313
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SECTION 321373 - CONCRETE PAVING JOINT SEALANTS

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

SUMMARY

This Section includes the following:
1. Expansion and contraction joints within cement concrete pavement.

Related Sections include the following:

1. Division 32 Section 321313 "Concrete Paving" for constructing joints in concrete
pavement.
SUBMITTALS

Product Data: For each joint-sealant product indicated.

QUALITY ASSURANCE

Installer Qualifications: An experienced installer who has specialized in installing joint sealants
similar in material, design, and extent to those indicated for this Project and whose work has
resulted in joint-sealant installations with a record of successful in-service performance.

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

DELIVERY, STORAGE, AND HANDLING

Deliver materials to Project site in original unopened containers or bundles with labels
indicating manufacturer, product name and designation, color, expiration date, pot life, curing
time, and mixing instructions for multicomponent materials.

Store and handle materials to comply with manufacturer's written instructions to prevent their
deterioration or damage due to moisture, high or low temperatures, contaminants, or other
causes.

PROJECT 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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Joint-Width Conditions: Do not proceed with installation of joint sealants where joint widths
are less than that allowed by joint sealants manufacturer for application indicated.

Joint-Substrate Conditions: Do not proceed with installation of joint sealants until contaminants
capable of interfering with their adhesion are removed from joint substrates.

PART 2 - PRODUCTS

2.1

A.

B.

2.2

A.

B.

23

A.

B.

C.

D.

MATERIALS, GENERAL

Compatibility: Provide joint sealants, backing materials, and other related materials that are
compatible with one another 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 Architect’s Representative from
manufacturer's full range.

COLD-APPLIED JOINT SEALANTS

Type NS Silicone Sealant for Concrete: Single-component, low-modulus, neutral-curing,
nonsag silicone sealant complying with ASTM D 5893 for Type NS.

Available Products: Subject to compliance with requirements, cold-applied joint sealants that
may be incorporated into the Work include, but are not limited to, the following:

1. Type NS Silicone Sealant for Concrete:
a. Roadsaver Silicone-SL; Crafco Inc. (800) 528 8242.
b. 888; Dow Corning.

JOINT-SEALANT BACKER MATERIALS

General: Provide joint-sealant backer materials that are nonstaining; are compatible with joint
substrates, sealants, primers, and other joint fillers; and are approved for applications indicated
by joint-sealant manufacturer based on field experience and laboratory testing.

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

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

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

3.1

A.

32

33

D.

EXAMINATION

Examine joints indicated to receive joint sealants, with Installer present, for compliance with
requirements for joint configuration, installation tolerances, and other conditions affecting joint-
sealant performance.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to
comply with joint-sealant manufacturer's written instructions.

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.

INSTALLATION OF JOINT SEALANTS

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

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

Install backer materials of type indicated to support 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 backer materials.
Do not stretch, twist, puncture, or tear backer materials.
3. Remove absorbent backer materials that have become wet before sealant application and

replace them with dry materials.

Install sealants using proven techniques that comply with the following and at the same time
backings are installed:
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Place sealants so they directly contact and fully wet joint substrates.

Completely fill recesses provided for each joint configuration.

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

W=

Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or
curing begins, tool sealants according to requirements specified below 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 sealants from surfaces adjacent to joint.
2. Use tooling agents that are approved in writing by joint-sealant manufacturer and that do
not discolor sealants or adjacent surfaces.

Provide joint configuration to comply with joint-sealant manufacturer's written instructions,
unless otherwise indicated.

Provide recessed joint configuration for silicone sealants of recess depth and at locations
indicated.

CLEANING

Clean off excess sealants or sealant smears adjacent to joints as the Work progresses by
methods and with cleaning materials approved by manufacturers of joint sealants and of
products in which joints occur.

PROTECTION

Protect joint sealants during and after curing period from contact with contaminating substances
and from damage resulting from construction operations or other causes so sealants are without
deterioration or damage at time of Substantial Completion. 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 with repaired areas are indistinguishable from the
original work.

END OF SECTION 321373
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SECTION 32 3119 - DECORATIVE METAL FENCE

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

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

SUMMARY
This Section includes the following:
1. Ornamental aluminum fencing.

Related Sections include the following:

1. Division 3 Section “Cast-in-Place Concrete” for concrete fence footing.
SUBMITTALS

Product Data:

1. Manufacturer’s material data.

2. For finish materials including standard colors.

3. Grout, anchoring cement, and paint products.

Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
WARRANTY

Aluminium Fencing: 20-year warranty for factory finish against cracking, peeling, and blistering
under normal use.

QUALITY ASSURANCE

Installers Qualifications: Engage an experience installer who has completed ornamental fencing
similar in material, design, and extent to that indicated for this Project and with a record of at least 5

years of successful in-service performance.

1. Installer shall provide laborers and supervisors who are thoroughly familiar with the type of
construction involved and the materials and techniques specified.
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Use only materials which are smooth and free of surface blemishes, including pitting, seam marks,
roller marks, rolled trade names, and roughness.

Welding: Qualify procedures and personnel according to the following:
1. AWS D1.1, "Structural Welding Code--Steel."

2. AWS D1.2, "Structural Welding Code--Aluminum."

3. AWS D1.6, "Structural Welding Code--Stainless Steel."
REFERENCES

ASTM A653/A653M — Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc
Iron Alloy Coated (Galvannealed) by the Hot Dip Process.

ASTM A924/A924M — Standard Specification for General Requirements for Steel Sheet, Metallic-
Coated by the Hot Dip Process.

ASTM A1011/A1011M — Standard Specification for Steel, Sheet, and Strip, Hot-Rolled, Carbon,
Structural, High-Strength and High-Strength Low-Alloy with Improved Formability.

ASTM B117 — Practice for Operating Salt Spray (Fog) Apparatus.
ASTM D523 — Test Method for Specular Gloss.

ASTM D822 — Practice for Conducting Tests on Paint and Related Coatings and Materials Using
Filtered Open-Flame Carbon-Arc Light and Water Exposure Apparatus.

ASTM D1654 — Test Method for Evaluation of Painted or Coated Specimens Subjected to
Corrosive Environments.

ASTM D2244 — Test Method for Calculation of Color Differences From Instrumentally Measured
Color Coordinates.

ASTM D2794 — Test Method for Resistance of Organic Coatings to the Effects of Rapid
Deformation (Impact).

ASTM D3359 — Test Method for Measuring Adhesion by Tape Test.
ASTM B209 — Aluminum and Aluminum-Alloy Sheet and Plate.

ASTM B221 — Aluminum-Alloy Extruded Bar, Rod, Wire, Shape and Tube.
ASTM B117 — Standard Practice for Operating Salt Spray (Fog) Apparatus.

ASTM D822 — Tests on Paint and Related Coatings Using Filtered Open-Flame Carbon-Arc
Exposure Apparatus.

DECORATIVE METAL FENCES 323119 -2



1.7

1.8

1.8

Eastside Square Sunrise Plaza Improvements
Kalamazoo County Land Bank Authority
Kalamazoo, Michigan

ASTM D2794 — Resistance of Organic Coatings to the Effects of Rapid Deformation (Impact).

ASTM D3363 — Test Method for Film Hardness by Pencil Test

PROJECT CONDITIONS

Field Measurements: Verify actual locations of construction contiguous with fence by field
measurements before fabrication and indicate measurements on Shop Drawings.

COORDINATION AND SCHEDULING

Coordinate installation of anchorages for fence. Furnish setting drawings, templates, and directions
for installing anchorages, cored hole locations, concrete inserts, anchor bolts, and items with
integral anchors, that are to be embedded in concrete or masonry. Deliver such items to Project site
in time for installation.

Schedule installation so attachments are made only to completed columns. Do not support fence
temporarily by any means that does not satisfy structural performance requirements.

PRODUCT HANDLING AND STORAGE

Upon receipt at the job site, all materials shall be checked to ensure that no damage occurred during

shipping or handling. Materials shall be stored in such a manner to ensure proper ventilation and
drainage, and to protect against damage, weather, vandalism, and theft.

PART 2 - PRODUCTS

2.1

A.

2.2

MANUFACTURERS

Fencing:

1. The commercial grade ornamental Courtyard Aluminum Fence System shall be as
manufactured by Digger Specialties, Inc., P.O. Box 241, Bremen, IN 46506, (800)446-7659
and represented locally by Farm N Garden, 1003 Staples Avenue, Kalamazoo, Michigan,
49007, (269)381-0596, or approved substitute.

2. Style: Flat Top #0230

3. Height: Three feet (3°).

FENCING MATERIALS
Extruded Aluminum: ASTM B221, Alloy 6063, Temper T-6.

Sheet Aluminum: ASTM B209 6063, Temper T-6.
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Grout: Non-shrink type, pre-mixed compound consisting of non-metallic aggregate, cement, and
water reducing and plasticizing additives.

MISCELLANEOUS PRODUCTS

Grout and Anchoring Cement:

1. Type: Super Por-Rok as manufactured by CGM, Inc., 1445 Ford Road, Bensalem, PA,
19020, (215)638-4400.

2. Install per manufacturer’s written instructions.

Fasteners: Stainless steel bolts of type, size and spacing as recommended by fencing manufacturer
for specific condition.

End Caps for Aluminum Fencing: Provide aluminum caps for exposed open extruded aluminum
sections and for attachment of components to posts.

For exposed locations on aluminum fencing, provide anti-intruder bolts consisting of cup head bolt
and nut with clamping hexagon such that tightening shears hexagon and renders bolt impossible to
release.

ALUMINUM FINISHES

Aluminum fence panels and posts shall receive polyester powder coating. Large gate panels shall
be coated with 2-part polyurethane coating.

Polyester powder coating: Electrostatically applied colored polyester powder coating heat cured to
chemically bond finish to metal substrate.

Minimum hardness measured in accordance with ASTM D3363: 2H

Direct impact resistance tested in accordance with ASTM D2794. Withstand 160-inch/pounds.
Salt spray resistence tested in accordance with ASTM B117: No undercutting, rusting or blistering
after 500 hours in 5 percent salt spray at 95 degrees F and 95 percent relative humidity and after

1000 hours less than 3/16 inch undercutting.

Weatherability tested in accordance with ASTM D822: No film failure and 88 percent gloss
retention after 1-year exposure in South Florida with test panels tilted at 45 degrees.

Polyurethane coating: 1.0 mil dry film thickness of coating cured 30 minutes at 180 degree F and
aged 14 days shall resist the following test conditions without failure:

1. 5 percent salt spray for 500 hours.

2. 100 percent relative humidity for 1000 hours.
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3. Water immersion for 100 hours

4. 20 double rubs with cloth saturated with either lacquer thinner, acetone, MEK, gasoliine,
xylene.

5. Exposure to lubricating oils, hydraulic fluids and cutting oils.

6. 16 cycles of 24 hours at 100 percent humidity, 24 hours at 10 degrees F, and 24 hours at 77
degrees F.

7.  Hardness: H to 2H.

8.  Flexibility: 1/8 inch conical mandrel.

PART 3 — EXECUTION

3.1

A.

3.2

33

PREPARATION

Verify dimensions in the field. Do not begin fabrication until approved shop drawings have been
received from the Owner's Representative.

Coordinate fence and gate installation with provision of gate operator specified to ensure proper
power supply and that conduit and wiring are concealed.
FABRICATION

General: Fabricate in accordance with approved shop drawings.

INSTALLATION
General: Install fence sections and gateway in conformance with the approved Shop Drawings.

Deliver and install items of metal work at the proper time, to be built in conjunction with adjoining
work.

Furnish and install all metal work items where indicated on Drawings.

Cut, fit, and drill as necessary to erect metal work plumb and true to lines and grades. Securely
fasten so that no part is removable.

Do not install bent, bowed, or otherwise damaged components. Remove damaged components
from site and replace.
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Secure fence panels with standard stainless steel bolts to fence posts after posts have been set in
footings.

Spot paint field bolts and serious abrasions in protective coating after installation, using touch-up
material compatible with finish and with indistinguishable color match.

Anchoring posts:

a. Core-drill holes not less than 12 inches (300 mm) deep and 3/4 inch (20 mm) larger than OD
of post for installing posts in concrete. Clean holes of loose material, insert posts, and fill
annular space between post and concrete with nonshrink, nonmetallic grout, mixed and placed
to comply with anchoring material manufacturer's written instructions.

b. Leave anchorage joint exposed; wipe off surplus anchoring material; and leave 1/8-inch (3-
mm) buildup, sloped away from post.

Concrete Footings: Cast concrete footings in accordance with 03300 Cast-In-Place Concrete, as
specified by manufacturer in written instructions and approved shop drawings.

PAINTING TOUCH-UP

Any surface damage shall be repaired with touch-up paint matching material used for original
coating. All repaired areas shall be rubbed out and polished to match surrounding finish.

Adequately protect other surfaces from paint and damage. Repair damage as a result of inadequate
or unsuitable protection. Furnish sufficient drop cloths, shields, and protective equipment to
prevent spray or droppings from fouling surfaces not being painted and in particular, surfaces
within storage and preparation area. Place cotton waste, cloths, and materials that may constitute a
fire hazard in closed metal containers and remove daily from site.

Remove dirt, oil, grease and other foreign matter in accordance with SSPC-SP1 Solvent Cleaning.
All damages, scratches or abraded areas of shop applied paints, all field welds and all areas within 4
inches of field welds shall be cleaned before painting. Feather out edges to make touch-up patches
inconspicuous. Clean surfaces with solvent. Contractor may, at his option, clean and apply one
overall coat of primer for each specified shop coat in place of touch-up or spot priming. Contractor
shall meet all applicable surface preparation and application specifications herein.

CLEANING

Remove spilled, splashed or spattered paint from all surfaces.

Do not mar surface finish of item being cleaned.
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C.  Prior to acceptance of the Work of this Section, thoroughly clean all painted surfaces and related
areas.

END OF SECTION 323119
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SECTION 329200 - TURF AND GRASSES

PART 1 - GENERAL

1.1

A.

1.2

1.3

SUMMARY

Section Includes:

1. Seeding.

2. Fertilizer and mulch.
3. Topsoil.

4. Lawn renovation.

Related Sections:

1. Division 31 Section 31 1000 "Site Clearing" for topsoil stripping and stockpiling.

2. Division 31 Section 31 2000 "Earthwork" for excavation, filling and backfilling, and
rough grading.

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 topsoil 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

Product Data: For each type of product indicated.

All submittals must be received 30 days prior to installation.

Soil test including physical properties.
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D.  Chemicals and fertilizers to be used (including MSDS)

E. Imported top soil analysis

F. Certification of Grass Seed: From seed vendor for each grass-seed monostand or mixture
(turfgrass sod for Alternate Bid) 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.

G.  Material Test Reports: For existing surface soil and imported topsoil.

1.4 QUALITY ASSURANCE

A.  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 full-time
supervisor on Project site when planting is in progress.

B.  Soil-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.

C.  Topsoil Analysis: Furnish soil analysis by a qualified soil-testing laboratory stating percentages
of organic matter; gradation of sand, silt, and clay content; cation exchange capacity; sodium
absorption ratio; deleterious material; pH; and mineral and plant-nutrient content of topsoil.

1. Report suitability of topsoil for lawn growth. State-recommended quantities of nitrogen,
phosphorus, and potash nutrients and soil amendments to be added to produce

satisfactory topsoil.

D.  Preinstallation Conference: Conduct conference at Project site.

1.5 DELIVERY, STORAGE, AND HANDLING

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

1.6 PROJECT CONDITIONS
A.  Planting Restrictions: Plant during one of the following periods. Coordinate planting periods
with initial maintenance periods to provide required maintenance from date of Substantial

Completion.

1. Spring Planting: May 15" to June 30
2. Fall Planting: September 1* to October 31*
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B.  Weather Limitations: Proceed with planting only when existing and forecasted weather
conditions permit.

1.7 MAINTENANCE SERVICE

A. 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: 90 days from date of Substantial 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.

B.  Maintain and establish lawn by watering, fertilizing, weeding, mowing, trimming, replanting,
and other operations. Roll, regrade, and replant bare or eroded areas and remulch to produce a
uniformly smooth lawn.

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

C.  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, puddling, erosion, and displacement of seed or
mulch. Lay out temporary watering system to avoid walking over muddy or newly
planted areas.

2. Water lawn at a minimum rate of 1 inch per week.

D.  Mow lawn as soon as top growth is tall enough to cut. Repeat mowing to maintain specified
height without cutting more than 40 percent of grass height. Remove no more than 40 percent
of grass-leaf growth in initial or subsequent mowings. Do not delay mowing until grass blades
bend over and become matted. Do not mow when grass is wet. Schedule initial and subsequent
mowings to maintain the following grass height:

1. Mow grass 3-31/2 inches high.
E. Lawn Postfertilization: Apply fertilizer after initial mowing and when grass is dry.

1. A phosphorous free fertilizer that will provide actual nitrogen of at least 1 1b/1000 sq. ft.
to lawn area.
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PART 2 - PRODUCTS

2.1

2.2

23

A.

SEED

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.

Fresh, clean and new crop seed mixture. Each seed type certified blue or gold tag.

L.

Mixed by an approved method.
Test for germination made within preceding six months. Not to exceed 0.25% weed
seed. Seeding rates shall be determined by the percent pure live seed, where PLS = %
pure seed x % germination x 100.
Turfgrasses:
1)  General Seed Mixture:
a) Annual Rye: 10%
b)  Perennial Rye: 30%*
c) Creeping Red Fescue: 20%
d) Turf Type Fescue: 40%**
e) *Note: Provide a minimum of two varieties of Perennial Rye seed
from the following list. Affinity, APM, Buccaneer, Nighthawk,
Partner, Saturn, Seville or other varieties that meet the minimum
rating of 6.0 or higher for a seed tested at a Michigan location on the
National Turfgrass Evaluation Program (NTEP) National Test.
f) **Note: Provide a minimum of three varieties of Turf Type Tall
Fescue from the following list: Jubilee, Veranda, Morgan,
Stagecoach, or other varieties that meet the minimum rating of 6.0 or
higher for a seed tested at a Michigan location on the National
Turfgrass Evaluation Program (NTEP) National Test.

Obtain the Owner’s specific written acceptance for substitution of seed other than those
named above. Proposed substitutes shall have essentially the same characteristics as seed
specified in appearance, ultimate height, shape, habit of growth, general soil, and other
requirements. Average cost and value of seed specified. Seed of greater value may be
accepted without additional cost to the Owner.

Seed rate for turf establishment shall be 81bs/1000sq.ft. of pure live seed.

HYDROMULCH

Hydromulch slurry mixture is to be composed of a suitable rate of mulch and water to allow for
even coverage of seed that will protect plant growth while allowing necessary light and water to
penetrate.

WATER

Free of substance harmful to plant growth.
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TOPSOIL, SOIL MIXES, SOIL. AMENITIES

Topsoil: ASTM D 5268, pH range of 5.5 to 7, 4 percent organic material minimum, free of

stones 3/8 inch or larger in any dimension, and other extraneous materials harmful to plant

growth. Soil shall be a loam or sandy loam texture and free of debris.

1. Topsoil Source: Import topsoil from off site sources as necessary. Obtain topsoil from
naturally well-drained sites where topsoil occurs at least 4 inches deep; do not obtain

from bogs and marshes.

Lime: ASTM C 602, Class T, agricultural limestone.

PLANTING SOIL MIX
Planting Soil Mix: Mix topsoil with the following soil amendments in the following quantities:

1. Ratio of Loose Compost to Topsoil by Volume: 1:3.

PLANTING ACCESSORIES

Selective Herbicides: EPA registered and approved, of type recommended by manufacturer for
application.

FERTILIZER

Commercial Fertilizer: Commercial-grade complete fertilizer for turf seed establishment shall
be a starter fertilizer with a ratio of 1:2:1 for NPK.

MULCHES

Straw Mulch: Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw of
wheat, rye, oats, or barley.

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
4.5t06.5.

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

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.

PART 3 - EXECUTION

3.1

A.

B.

3.2

A.

EXAMINATION

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 hydroseeding overspray.

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

Verify limits of seeding material with the Owner’s Representative in the field before starting
seeding and sodding work.

Limit preparation to areas which will be immediately seeded.

Newly Graded Subgrades: Loosen subgrade to a minimum depth of 4 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.

Spread topsoil to a depth of 4 inches minimum to meet finish grades after light rolling and
natural settlement. Do not spread if planting soil or subgrade is frozen, muddy, or excessively
wet.

Fine grade to a smooth even surface with no ‘bird baths’, having loose, uniformly fine texture.
Remove trash, debris, stones larger than 1-inches in any dimension, and other objects that may
interfere with planting or maintenance operations.

Fine grade to within plus or minus 1/2 inch of finish elevation. Roll and rake, remove ridges,
and fill depressions to meet finish grades. Limit fine grading to areas that can be planted in the

immediate future.

Reduce elevation of planting soil to allow for soil thickness of sod.
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J. Apply fertilizers by mechanical rotary or drop type distributor thoroughly and evenly
incorporated with soil. Fertilize areas inaccessible to power equipment with hand tools and
incorporate into soil.

K.  Restore prepared areas to specified condition of eroded, settled, or otherwise disturbed after fine
grading and prior to seeding and sodding.

L. Moisten prepared lawn areas before planting when soil is dry and allow surface to dry before
planting.

3.3 INSTALLATION

A.  Seeding:
1. Hydroseeding is preferred. If any other method of seeding occurs, the seeded area must
be covered with mulch immediately.
2. Seed immediately after preparation of bed. Seed during a period that promotes

germination and establishment for the seed blend. Seeding at times other than those
locally recognized as acceptable shall be unacceptable.

3. Seed indicated areas within contract limits and areas adjoining contract limits disturbed
as a result of construction operations.

4. Evenly distribute seed by sowing equal quantities. Rake seed lightly into top 1/8 inch of
topsoil, ensuring good seed/soil contact, and water with fine spray.

a. Seeding Rate should be 81bs/1000sq.ft.

b. Protect seeded areas with slopes less than 1:6 against erosion by spreading mulch
after completion of seeding operations and anchor by crimping into topsoil.
Spread uniformly at a minimum rate of 2 tons per acre.

b

Apply Commercial Fertilizer 1/2/1 at 200 Ibs./acre.

34 MULCHING
A.  Hydromulch seeded areas within 24 hours after seeding.
B.  Owner will replace mulch displaced before grass has made a growth of 1- to 1-1/2-inch.
C.  Provide straw bale checking in ditches or problem swales at intervals required to adequately
slow water velocity and impede soil loss or other methods as required by governmental

agencies.

D.  During germination period, the Contractor shall protect and water seeded areas, maintain top
1/2- to 1 inch soil in a moist condition. Continue watering until turfgrass is established.
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PREPARATION FOR EROSION-CONTROL MATERIALS
Prepare area as specified in "Lawn Preparation" Article.

For erosion-control blanket, install from top of slope, working downward, and as recommended
by material manufacturer for site conditions. Fasten as recommended by material manufacturer.

Moisten prepared area before planting if surface is dry. Water thoroughly and allow surface to
dry before planting. Do not create muddy soil.
LAWN RENOVATION

Renovate existing lawn damaged by Contractor's operations, such as storage of materials or
equipment and movement of vehicles.

1. Reestablish lawn where settlement or washouts occur or where minor regrading is
required.

Remove sod and vegetation from diseased or unsatisfactory lawn areas; do not bury in soil.
Remove topsoil containing foreign materials resulting from Contractor's operations, including
oil drippings, fuel spills, stone, gravel, and other construction materials, and replace with new
topsoil.

Mow, dethatch, core aerate, and rake existing lawn.

Remove weeds before seeding. Where weeds are extensive, apply selective herbicides as
required. Do not use pre-emergence herbicides.

Remove waste and foreign materials, including weeds, soil cores, grass, vegetation, and turf,
and legally dispose of them off Owner's property.

Till stripped, bare, and compacted areas thoroughly to a soil depth of 6 inches.
Apply seed and hydromulch as required for new lawns.

Water newly planted areas and keep moist until new lawn is established

SATISFACTORY LAWNS

Lawn installations shall 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 sq. ft. and bare spots not exceeding 5 by 5 inches.

Use specified materials to reestablish lawns that do not comply with requirements and continue
maintenance until lawns are satisfactory.
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CLEANUP AND PROTECTION

Any soil, peat or similar material which has been brought onto paved areas by hauling
operations or otherwise shall be removed promptly. Upon completion of planting, all excess
soil, stones, and debris shall be removed from the site or disposed of as directed by the Owner.
All planting areas shall be prepared for final inspection.

Promptly remove soil 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 nondegradable erosion-control measures after grass establishment period.

ACCEPTANCE

Inspection to determine acceptance of installed turfgrass will be made by Owner’s
Representative and Landscape Architect.

1. New turfgrass areas will be acceptable provided all requirements, excluding maintenance,
have been compiled with.
2. No individual turfgrass area shall have bare spots or unacceptable cover totaling more

than 2% of the individual areas requested to be inspected.
Planted areas will be inspected at completion of installation and accepted subject to compliance
with specified materials and installation requirements.
CLEANUP AND PROTECTION

Promptly remove soil 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 barricades and warning signs as required to protect newly planted areas from traffic.
Maintain barricades throughout maintenance period and remove after lawn is established.

END OF SECTION 32 9200
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SECTION 32 9300 - PLANTS

PART 1 - GENERAL

1.1

A.

1.2

1.3

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

1. Trees, shrubs, and plants.
2. Planting soils.

Related Sections:

1. Division 31 Section "Site Clearing" for protection of existing trees and plantings, topsoil
stripping and stockpiling, and site clearing.

2. Division 31 Section "Earth Moving" for excavation, filling, and rough grading and for
subsurface aggregate drainage and drainage backfill materials.

3. Division 32 Section "Turf and Grasses" for turf (lawn) planting, hydromulching, and

erosion-control materials.

DEFINITIONS
Backfill: The earth used to replace or the act of replacing earth in an excavation.

Balled and Burlapped Stock: Plants dug with firm, natural balls of earth in which they were
grown, with ball size not less than diameter and depth recommended by ANSI Z60.1 for type
and size of plant required; wrapped with burlap, tied, rigidly supported, and drum laced with
twine with the root flare visible at the surface of the ball as recommended by ANSI Z60.1.

Container-Grown Stock: Healthy, vigorous, well-rooted plants grown in a container, with a
well-established root system reaching sides of container and maintaining a firm ball when
removed from container. Container shall be rigid enough to hold ball shape and protect root
mass during shipping and be sized according to ANSI Z60.1 for type and size of plant required.

Finish Grade: Elevation of finished surface of planting soil.

Manufactured Topsoil: Soil produced off-site by homogeneously blending mineral soils or sand
with stabilized organic soil amendments to produce topsoil or planting soil.
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Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a
pest.  This includes insecticides, miticides, herbicides, fungicides, rodenticides, and
molluscicides. It also includes substances or mixtures intended for use as a plant regulator,
defoliant, or desiccant.

Planting Soil: Standardized topsoil; imported topsoil; or manufactured topsoil that is modified
with soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth.

Subgrade: Surface or elevation of subsoil remaining after excavation is complete, or the top
surface of a fill or backfill before planting soil is placed.

Surface Soil: Soil that is present at the top layer of the existing soil profile at the Project site.

In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban

environments, the surface soil can be subsoil.

SUBMITTALS

Nursery Source: For all nursery stock indicated on Plans.

1. Submit list of growers for each plant species to be installed within 30 days following
award of contract. Include substitution requests based on plant unavailability at that time.

Substitution requests after this period will not be accepted.

Topsoil Analysis: Analysis of topsoil stockpiled for re-spreading prior to spreading or use in
planting mix.

Material Test Reports: For imported topsoil.

Planting Schedule: Indicating anticipated planting dates for exterior plants.

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

QUALITY ASSURANCE

Installer Qualifications: A qualified landscape installer whose work has resulted in successful
establishment of exterior plants.

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

Soil-Testing Laboratory Qualifications: An independent or university 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.

Topsoil Analysis: Furnish soil analysis by a qualified soil-testing laboratory stating percentages

of organic matter; gradation of sand, silt, and clay content; cation exchange capacity; sodium
absorption ratio; deleterious material; pH; and mineral and plant-nutrient content of topsoil.
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1. Report suitability of topsoil for plant growth. State recommended quantities of nitrogen,
phosphorus, and potash nutrients and soil amendments to be added to produce
satisfactory topsoil.

Provide quality, size, genus, species, and variety of plants indicated, complying with applicable
requirements in ANSI Z60.1.

Tree and Shrub Measurements: Measure according to ANSI Z60.1 with branches and trunks or
canes in their normal position. Do not prune to obtain required sizes. Take caliper
measurements 6 inches (150 mm) above ground for trees up to 4-inch (100-mm) caliper size,
and 12 inches (300 mm) above ground for larger sizes. Measure main body of tree or shrub for
height and spread; do not measure branches or roots tip-to-tip.

Observation: Architect’s Representative may observe trees and shrubs either at place of growth
or at site before planting for compliance with requirements for genus, species, variety, size, and
quality. Architect’s Representative retains right to observe trees and shrubs further for size and
condition of balls and root systems, insects, injuries, and latent defects and to reject
unsatisfactory or defective material at any time during progress of work. Remove rejected trees
or shrubs immediately from Project site.

1. Notify Architect’s Representative of sources of planting materials seven days in advance
of delivery to site.

DELIVERY, STORAGE, AND HANDLING

Deliver bare-root stock plants freshly dug.
1. Immediately after digging up bare-root stock, pack root system in wet straw, hay, or other
suitable material to keep root system moist until planting.

Do not prune trees and shrubs before delivery. Protect bark, branches, and root systems from
sun scald, drying, wind burn, sweating, whipping, and other handling and tying damage. Do not
bend or bind-tie trees or shrubs in such a manner as to destroy their natural shape. Provide
protective covering of plants during shipping and delivery. Do not drop plants during delivery
and handling.

Handle planting stock by root ball.

Deliver plants after preparations for planting have been completed, and install immediately. If
planting is delayed more than six hours after delivery, set plants and trees in their appropriate
aspect (sun, filtered sun, or shade), protect from weather and mechanical damage, and keep
roots moist.

1. Heel-in bare-root stock. Soak roots that are in dry condition in water for two hours.
Reject dried-out plants.
2. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other

acceptable material.

3. Do not remove container-grown stock from containers before time of planting.

4. Water root systems of plants stored on-site deeply and thoroughly with a fine-mist spray.
Water as often as necessary to maintain root systems in a moist, but not overly-wet
condition.
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PROJECT CONDITIONS

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

Coordination with Turf Areas (Lawns): Plant trees, shrubs, and other plants after finish grades
are established and before planting turf areas unless otherwise indicated.

1. When planting trees, shrubs, and other plants after planting turf areas, protect turf areas,
and promptly repair damage caused by planting operations.

WARRANTY

Special Warranty: Warrant the following exterior plants, for the warranty period indicated,
against defects including death and unsatisfactory growth, except for defects resulting from lack
of adequate maintenance, neglect, or abuse by Owner, or incidents that are beyond Contractor's
control.

1. Warranty Period: One year from date of Substantial Completion.

2. Remove dead exterior plants immediately. Replace immediately unless required to plant
in the succeeding planting season.

3. Replace exterior plants that are more than 25 percent dead or in an unhealthy condition at
end of warranty period.

4. A limit of one replacement of each exterior plant will be required, except for losses or
replacements due to failure to comply with requirements.

MAINTENANCE SERVICE

Trees and Shrubs: Maintain for the following maintenance period by pruning, cultivating,
watering, weeding, fertilizing, restoring planting saucers, tightening and repairing stakes and
guy supports, and resetting to proper grades or vertical position, as required to establish healthy,
viable plantings. Spray as required to keep trees and shrubs free of insects and disease. Restore
or replace damaged tree wrappings.

1. Maintenance Period for Trees and Shrubs: Six months from date of Substantial
Completion.

Ground Cover and Plants: Maintain for the following maintenance period by watering, weeding,

fertilizing and other operations as required to establish healthy, viable plantings:

1. Maintenance Period for Ground Cover and Other Plants: Three months from date of
Substantial Completion.
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PART 2 - PRODUCTS

2.1

A.

2.2

23

24

PLANTS

PLANT MATERIAL

General: Furnish nursery-grown plants true to genus, species, variety, cultivar, stem form,
shearing, and other features indicated in Plant Schedule or Plant Legend shown on Drawings
and complying with ANSI Z60.1; and with healthy root systems developed by transplanting or
root pruning. Provide well-shaped, fully branched, healthy, vigorous stock, densely foliated
when in leaf and free of disease, pests, eggs, larvae, and defects such as knots, sun scald,
injuries, abrasions, and disfigurement.

Grade: Provide trees and shrubs of sizes and grades complying with ANSI Z60.1 for type of
trees and shrubs required. Trees and shrubs of a larger size may be used if acceptable to
Architect’s Representative, with a proportionate increase in size of roots or balls.

Labeling: Label each plant of each variety, size, and caliper with a securely attached,
waterproof tag bearing legible designation of common name and full scientific name, including
genus and species. Include nomenclature for hybrid, variety, or cultivar, if applicable for the
plant as shown on Drawings.

If formal arrangements or consecutive order of plants is shown on Drawings, select stock for
uniform height and spread, and number the labels to assure symmetry in planting.

SHADE AND FLOWERING TREES

Shade Trees: Single-stem trees with straight trunk, well-balanced crown, and intact leader, of
height and caliper indicated, complying with ANSI Z60.1 for type of trees required.

1. Provide balled and burlapped trees.
2. Branching Height: One-half of tree height.
DECIDUOUS SHRUBS

Form and Size: Deciduous shrubs with not less than the minimum number of canes required by
and measured according to ANSI Z60.1 for type, shape, and height of shrub.

1. Provide balled and burlapped or container-grown shrubs.

PERENNIALS AND ORNAMENTAL GRASSES

Perennials and Ornamental Grasses: Provide healthy, field-grown plants from commercial

nursery of species and variety shown or listed.

1. Perennials and ornamental grasses shall be grown in their containers for one year prior to
installation.
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INORGANIC SOIL AMENDMENTS

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

1. Class: T, with a minimum of 99 percent passing through No. 8 (2.36-mm) sieve and a
minimum of 75 percent passing through No. 60 (0.25-mm) sieve.
2. Provide lime in form of ground dolomitic limestone.

Sulfur: Granular, biodegradable, and containing a minimum of 90 percent sulfur, with a
minimum of 99 percent passing through No. 6 (3.35-mm) sieve and a maximum of 10 percent
passing through No. 40 (0.425-mm) 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: Minimum 90 percent calcium sulfate, finely ground with 90 percent
passing through No. 50 (0.30-mm) sieve.

Sand: Clean, washed, natural or manufactured, and free of toxic materials.

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 (25-mm)
sieve; soluble salt content of 5 to 10 decisiemens/m; not exceeding 0.5 percent inert
contaminants and free of substances toxic to plantings; and as follows:

1. Organic Matter Content: 50 to 60 percent of dry weight.

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.

Manure: Well-rotted, unleached, 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, debris, and material harmful to plant growth.

FERTILIZERS

Superphosphate: Commercial, phosphate mixture, soluble; a minimum of 20 percent available
phosphoric acid.

Slow-Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-insoluble
nitrogen, phosphorus, and potassium in the following composition:
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C. Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil reports
from a qualified soil-testing agency.

2.8 PLANTING SOILS

A.  Planting Soil: Planting Soil Mix: Mix topsoil with the following soil amendments and
fertilizers in the following quantities:
L. Compost: To achieve 6% organic matter.
2. Ratio of Loose Peat to Topsoil by Volume: Three (3) parts by volume of topsoil to one
(1) part of granulated peat unless otherwise required.
3. Lime: As specified to meet the pH range of 5.5 to 7
4, Weight of Slow-Release Fertilizer: Ten (10) pounds per 1,000 Sq. Ft. (92.9 Sq. M.).

2.9 MULCHES

A.  Organic Mulch: Free from deleterious materials and suitable as a top dressing of trees and
shrubs, consisting of one of the following:

1. Type: Shredded hardwood.

B. Cobblestone Mineral Mulch:
L. Type: Cobblestone
2. Size: 2” minimum to 6” maximum, infill voids between stones with 2” stone.
3. Color: Readily available natural cobblestone color range.

2.10 MISCELLANEOUS PRODUCTS

A.  Antidesiccant: Water-insoluble emulsion, permeable moisture retarder, film forming, for trees
and shrubs. Deliver in original, sealed, and fully labeled containers and mix according to
manufacturer's written instructions.

B.  Trunk-Wrap Tape: Two layers of crinkled paper cemented together with bituminous material,
4-inch- (100-mm-) wide minimum, with stretch factor of 33 percent.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine areas to receive exterior plants for compliance with requirements and conditions
affecting installation and performance. Proceed with installation only after unsatisfactory
conditions have been corrected.

3.2 PREPARATION

A. Protect structures, utilities, sidewalks, pavements, and other facilities and turf areas and existing
plants from damage caused by planting operations.
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Install erosion-control measures to prevent erosion or displacement of soils and discharge of
soil-bearing water runoff or airborne dust to adjacent properties and walkways.

Lay out individual tree and shrub locations and areas for multiple plantings. Stake locations,

outline areas, adjust locations when requested, and obtain Architect's Representative acceptance

of layout before excavating or planting. Make minor adjustments as required.

Apply antidesiccant to trees and shrubs using power spray to provide an adequate film over

trunks (before wrapping), branches, stems, twigs, and foliage to protect during digging,

handling, and transportation.

1. If deciduous trees or shrubs are moved in full leaf, spray with antidesiccant at nursery
before moving and again two weeks after planting.

PLANTING AREA ESTABLISHMENT

Loosen subgrade of planting areas to a minimum depth of 4 inches (100 mm). Remove stones

larger than 1 inch (25 mm) in any dimension and sticks, roots, rubbish, and other extraneous

matter and legally dispose of them off Owner's property.

1. Thoroughly blend planting soil off-site before spreading.

2. Spread planting soil to a depth of 4 inches (100 mm) but not less than required to meet
finish grades after natural settlement. Do not spread if planting soil or subgrade is frozen,

muddy, or excessively wet.

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.

Restore planting beds if eroded or otherwise disturbed after finish grading and before planting.

EXCAVATION FOR TREES AND SHRUBS
Planting Pits and Trenches: Excavate as detailed on Drawings.

Obstructions: Notify Architect’s Representative if unexpected rock or obstructions detrimental
to trees or shrubs are encountered in excavations.

Drainage: Notify Architect’s Representative if subsoil conditions evidence unexpected water
seepage or retention in tree or shrub planting pits.

Fill excavations with water and allow to percolate away before positioning trees and shrubs.

TREE AND SHRUB PLANTING

Set balled and burlapped stock plumb and in center of pit or trench with top of root ball 1 inch
(25 mm) above adjacent finish grades.

1. Place stock on setting layer of compacted planting soil
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2. Remove burlap and wire baskets from tops of root balls and partially from sides, but do
not remove from under root balls. Remove pallets, if any, before setting. Do not use
planting stock if root ball is cracked or broken before or during planting operation.

3. Place planting soil around root ball in layers, tamping to settle mix and eliminate voids
and air pockets. When pit is approximately one-half backfilled, water thoroughly before
placing remainder of backfill. Repeat watering until no more water is absorbed. Water
again after placing and tamping final layer of planting soil.

Set container-grown stock plumb and in center of pit or trench with top of root ball 1 inch (25
mm) above adjacent finish grades.

1. Carefully remove root ball from container without damaging root ball or plant.

2. Place planting soil mix around root ball in layers, tamping to settle mix and eliminate
voids and air pockets. When pit is approximately one-half backfilled, water thoroughly
before placing remainder of backfill. Repeat watering until no more water is absorbed.
Water again after placing and tamping final layer of planting soil mix.

Organic Mulching: Apply 3-inch (75-mm) average thickness of organic mulch extending 12
inches (300 mm) beyond edge of planting pit or trench. Do not place mulch within 3 inches (75
mm) of trunks or stems.

Wrap trees of 2-inch (50-mm) caliper and larger with trunk-wrap tape. Start at base of trunk
and spiral cover trunk to height of first branches. Overlap wrap, exposing half the width, and
securely attach without causing girdling. Inspect tree trunks for injury, improper pruning, and
insect infestation; take corrective measures required before wrapping.

TREE AND SHRUB PRUNING

Prune, thin, and shape trees and shrubs according to standard horticultural practice. Prune trees
to retain required height and spread. Unless otherwise indicated by Architect’s Representative,
do not cut tree leaders; remove only injured or dead branches from flowering trees. Prune
shrubs to retain natural character. Shrub sizes indicated are sizes after pruning.

PLANT PLANTING

Set out and space ground cover and plants as indicated.

Dig holes large enough to allow spreading of roots, and backfill with planting soil.

Work soil around roots to eliminate air pockets and leave a slight saucer indentation around
plants to hold water.

Water thoroughly after planting, taking care to not cover plant crowns with wet soil.

Protect plants from hot sun and wind; remove protection if plants show evidence of recovery
from transplanting shock.
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PLANTING AREA MULCHING

Mulch backfilled surfaces of planting areas and other areas indicated.

1. Organic Mulch in Planting Areas: Apply 3-inch(75-mm) average thickness of mulch
extending 12 inches(300 mm) beyond edge of individual planting pit or trench and over
whole surface of planting area, and finish level with adjacent finish grades. Do not place

mulch within 3 inches(75 mm) of trunks or stems.

2. Mineral Mulching around Stormwater Structures: Refer to Drawings.

CLEANUP AND PROTECTION

During planting, keep adjacent paving and construction clean and work area in an orderly
condition.

Protect plants from damage due to landscape operations and operations of other contractors and
trades. Maintain protection during installation and maintenance periods. Treat, repair, or
replace damaged plantings.

DISPOSAL

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

END OF SECTION 329300

PLANTS
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SECTION 334100 - STORM UTILITY DRAINAGE PIPING

PART 1 - GENERAL

1.1

A.

SUMMARY

Section Includes:

1. Pipe and fittings.

2. Nonpressure transition couplings.
3. Expansion joints.

4. 2’ dia Leaching Basin

PART 2 - PRODUCTS

2.1

2.2

23

A.

A.

B.

A.

PE PIPE AND FITTINGS

Corrugated PE Pipe and Fittings NPS 12 to NPS 60 AASHTO M 294M, Type S, with smooth
waterway for coupling joints.

1. Soil-tight Couplings: AASHTO M 294M, corrugated, matching pipe and fittings.

NONPRESSURE TRANSITION 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-resistant-metal tension band and tightening mechanism on each end.

Sleeve Materials:

1. For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC.

2. For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible with pipe
materials being joined.

2’ DIA. LEACHING BASINS

Precast Concrete Leaching basins — 2” Diameter:
1. Description: ASTM C 478, precast, reinforced concrete, of depth indicated, with
provision for sealant joints.

2. Base Section: 6-inch minimum thickness for floor slab and 3-inch minimum thickness
for walls and base riser section, and separate base slab or base section with integral floor.

3. Riser Sections: 3-inch minimum thickness, 24-inch diameter, and lengths to provide
depth indicated.

4, Top Section: Concentric-cone type as indicated. Top of cone of size that matches grade
rings.
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5. Joint Sealant: ASTM C 990, bitumen or butyl rubber.

6. Adjusting Rings: Interlocking rings with level or sloped edge in thickness and shape
matching yard drain frame and grate. Include sealant recommended by ring
manufacturer.

7. Grade Rings: Include two or three reinforced-concrete rings, of 6- to 9-inch total
thickness, that match 24-inch diameter frame and grate.

8. Pipe Connectors: ASTM C 923, resilient, of size required, for each pipe connecting to
base section.

DRAINAGE AGGREGATE

MDOT 6A gravel, washed , free of debris.

GEOTEXTILE FABRIC

MIRAFI FW404 or approved equal.

EXECUTION

EARTHWORK

Excavation, trenching, and backfilling are specified in Division 31 Section "Earth Moving."

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 layout
take into account design considerations. Install piping as indicated, to extent practical. Where
specific installation is not indicated, follow piping manufacturer's written instructions.

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.

When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-
jacking process of micro-tunneling.
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Install gravity-flow, nonpressure drainage piping according to the following:

1. Install piping pitched down in direction of flow.

2. Install piping NPS 6 and larger with restrained joints at tee fittings and at changes in

direction. Use corrosion-resistant rods, pipe or fitting manufacturer's proprietary restraint

system, or cast-in-place concrete supports or anchors.

Install piping with 36-inch minimum cover.

Install PE corrugated sewer piping according to ASTM D 2321.

5. Install nonreinforced-concrete sewer piping according to ASTM C 1479 and ACPA's
"Concrete Pipe Installation Manual."

6. Install reinforced-concrete sewer piping according to ASTM C 1479 and ACPA's
"Concrete Pipe Installation Manual."

W

PIPE JOINT CONSTRUCTION

Join gravity-flow, nonpressure drainage piping according to the following:

1. Join corrugated PE piping according to ASTM D 3212 for push-on joints.

2. Join PVC corrugated sewer piping according to ASTM D 2321 for elastomeric-seal
joints.

3. Join nonreinforced-concrete sewer piping according to ASTM C 14 and ACPA's
"Concrete Pipe Installation Manual" for rubber-gasketed joints.

4. Join reinforced-concrete sewer piping according to ACPA's "Concrete Pipe Installation
Manual" for rubber-gasketed joints.
5. Join dissimilar pipe materials with nonpressure-type flexible couplings.

LEACHING BASIN INSTALLATION

Set frames and grates to elevations indicated.

CONCRETE PLACEMENT

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

CONNECTIONS

Pipe couplings and expansion joints with pressure ratings at least equal to piping rating may be

used in applications below unless otherwise indicated.

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

FIELD QUALITY CONTROL

Inspect interior of piping to determine whether line displacement or other damage has occurred.
Inspect after approximately 24 inches of backfill is in place, and again at completion of Project.
1. Submit separate reports for each system inspection.
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2. Defects requiring correction include the following:
a. Alignment: Less than full diameter of inside of pipe is visible between structures.
b. Deflection: Flexible piping with deflection that prevents passage of ball or cylinder of
size not less than 92.5 percent of piping diameter.
c.Damage: Crushed, broken, cracked, or otherwise damaged piping.
d.Infiltration: Water leakage into piping.
e. Exfiltration: Water leakage from or around piping.

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

4. Reinspect and repeat procedure until results are satisfactory.

5. Test new piping systems, and parts of existing systems that have been altered, extended,
or repaired, for leaks and defects.

6. Do not enclose, cover, or put into service before inspection and approval.

7. Test completed piping systems according to requirements of authorities having
jurisdiction.

8. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours'

advance notice.
. Submit separate report for each test.

10.  Gravity-Flow Storm Drainage Piping: Test according to requirements of authorities
having jurisdiction, UNI-B-6, and the following:
a.Exception: Piping with soil-tight 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,

11.  Leaks and loss in test pressure constitute defects that must be repaired.

12.  Replace leaking piping using new materials, and repeat testing until leakage is within
allowances specified.

END OF SECTION 334100
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	033000 SP CIP Concrete
	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. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes, for the following:
	1. Footings.
	2. Slabs-on-grade.
	3. Site artwork base (artwork by artist).

	B. Related Sections:
	1. Division 31 Section "Earth Moving" for drainage fill under slabs-on-grade.
	2. Division 32 Section "Concrete Paving" for concrete pavement and walks.


	1.3 DEFINITIONS
	A. Cementitious Materials:  Portland cement alone or in combination with one or more of the following:  blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-furnace slag, and silica fume; subject to compliance with requirements.

	1.4 SUBMITTALS
	A. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.
	B. Shop Drawings:  Include details of steel reinforcement placement including material, grade, bar schedules, stirrup spacing, bent bar diagrams, arrangement, and supports.
	C. Material Certificates.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified installer who employs on Project personnel qualified as ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete Flatwork Technician.
	B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	C. Comply with ACI 301, “Specification for Structural Concrete”, including the following, unless modified by the requirements of the Contract Documents.
	1. General requirements, including submittals, quality assurance, acceptance of structure, and protection of in-place concrete.
	2. Formwork and form accessories.
	3. Steel reinforcement and supports.
	4. Concrete mixtures.
	5. Handling, placing, and constructing concrete.
	6. Lightweight concrete.

	D. Preinstallation Conference:  Conduct conference at Project site.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Formwork: Furnish formwork and form accessories according to ACI 301.
	B. Steel Reinforcement:
	1. Reinforcing Bars: ASTM A 615/A615M, Grade 60 (Grade 420), deformed.
	2. Plain-steel Wire: ASTM A 82, as drawn.
	3. Plain-steel Welded Wire Fabric: ASTM A 185, fabricated from as-drawn steel wire into flat sheets.
	4. Deformed-Steel Welded Wire Fabric: ASTM A 497, flat sheet.

	C. Concrete Materials:
	1. Portland Cement: ASTM C 150, Type 1.
	2. Normal-Weight Aggregate: ASTM C 33, uniformly graded, not exceeding 1-1/2 inch (38 mm) nominal size.
	3. Lightweight Aggregate: ASTM C 330.
	4. Water: Complying with ASTM C 94.
	5. Synthetic Fiber: Fibrillated or monofilament polypropylene fibers engineered and designed to use in concrete, complying with ASTM C 1116, Type III, ½ to 1-1/2 inches (13 to 38 mm) long.

	D. Admixtures:
	1. Air-Entraining Admixture: ASTM C 260.
	2. Water-Reducing Admixture: ASTM C494, Type A.
	3. High-Range, Water-Reducing Admixture: ASTM C 494; Type F.
	4. Water-Reducing and Accelerating Admixture: ASTM C 494, Type E.
	5. Water-Reducing and Retarding Admixture: ASTM C 494, Type D.

	E. Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber.
	F. Curing Materials:
	1. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application to fresh concrete.
	2. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf.
	3. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	4. Water: Potable.
	5. Clear, Waterborne, Membrane-Forming Curing Compound: ASMT C 309, Type 1, Class B.
	6. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315, Type 1, Class A.


	2.2 CONCRETE MIXES
	A. Comply with ACI 301 requirements for concrete mixtures.
	B. Prepare design mixtures, proportioned according to ACI 301, for normal-weight concrete determined by either laboratory trial mix or field test data bases, as follows:
	1. Compressive Strength (28 Days): 3500 psi.
	2. Slump: Refer to Drawings.
	a. Slump Limit for Concrete Containing High-Range Water-Reducing Admixture.  Not more than 8 inches (200 mm) after adding admixture to plant- or site-verified, 2- to 3-inch (50- to 75-mm) slump.


	C. Add air-entraining admixture at manufacturer’s prescribed rate to result in concrete at point of placement having an air content of 6.0 percent within a tolerance of plus 1.0 or minus 1.5 percent.

	2.3 FABRICATING REINFORCEMENT
	A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

	2.4 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M and furnish batch ticket information.
	1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes.

	B. Project-Site Mixing:  Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M.  Mix concrete materials in appropriate drum-type batch machine mixer.
	1. For mixer capacity of 1 cu. yd. (0.76 cu. m) or smaller, continue mixing at least 1-1/2 minutes, but not more than 5 minutes after ingredients are in mixer, before any part of batch is released.
	2. For mixer capacity larger than 1 cu. yd. (0.76 cu. m), increase mixing time by 15 seconds for each additional 1 cu. yd. (0.76 cu. m).
	3. Provide batch ticket for each batch discharged and used in the Work, indicating Project identification name and number, date, mixture type, mixture time, quantity, and amount of water added.  Record approximate location of final deposit in structure.



	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Formwork: Design, construct, erect, shore, brace, and maintain formwork according to ACI 301.
	B. Steel Reinforcement: Comply with CRSI’s “Manual of Standard Practice” for fabricating, placing, and supporting reinforcement.
	C. Joints: Construct joints true to line with faces perpendicular to surface plane of concrete.
	1. Construction Joints: Locate and install so as not to impair strength or appearance of concrete, at locations indicated or as approved by Architect.
	2. Isolation Joints: Install joint-filler strips at junctions with slabs-on-grade and vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as indicated.
	a. Extend joint fillers full width and depth of joint, terminating flush with finished concrete surface, unless otherwise indicated.

	3. Contraction Joints in Slabs-on-Grade: 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:
	a. Grooved Joints: Form contraction joints after initial floating by grooving and finishing each edge of joint with groover tool to a radius of 1/8 inch (3 mm).  Repeat grooving of contraction joints after applying surface finishes.  Eliminate groover...


	D. Tolerances:  Comply with ACI 117, “Specifications for Tolerances for Concrete Construction and Materials”.

	3.2 FINISHING FORMED SURFACES
	A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes and defects repaired and patched.  Remove fins and other projections that exceed specified limits on formed-surface irregularities.
	1. Apply to concrete surfaces not exposed to public view.

	B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in an orderly and symmetrical manner with a minimum of seams.  Repair and patch tie holes and defects.  Remove fins and other projections that exceed specifi...
	1. Apply to concrete surfaces exposed to public view or to be covered with a coating or covering material applied directly to concrete, such as waterproofing, damp proofing, veneer plaster, or painting.
	2. Apply medium sand blasted finish, defined in ACI 301, to smooth-formed finished concrete.

	C. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed surfaces.  Continue final surface treatment of formed ...

	3.3 FINISHING UNFORMED SURFACES
	A. General: Comply with ACI 302.1R for screeding, restraightening, and finishing operations for concrete surfaces.  Do not wet concrete surfaces.
	B. Screed surfaces with a straightedge and strike off.  Begin initial floating using bull floats or derbies to form a uniform and open-textured surface plane before excess moisture or bleedwater appears on the surface.
	1. Do not further disturb surfaces before starting finishing operations.

	C. Nonslip Broom Finish: Apply a nonslip broom finish to surfaces indicated and to exterior concrete platforms, steps, and ramps.  Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-bristle broom perpendicula...

	3.4 CONCRETE PROTECTING AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather protection during curing.
	B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or windy conditions before and during finishing operations.  Apply according to manufacturer's written instructions after placing, screeding, and bull floa...
	C. Begin curing after finishing concrete, but not before free water has disappeared from concrete surface.
	D. Cure concrete according to ACI 308.1, by one or a combination of the following methods:
	1. Moisture Curing:  Keep surfaces continuously moist with absorptive cover, water saturated and kept continuously wet.
	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 (300 mm), and sealed by waterproof tape or adhesive.  Cur...
	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 coa...


	3.5 FIELD QUALITY CONTROL
	A. Testing and Inspecting:  Owner will engage a qualified testing and inspecting agency to perform field tests and inspections and prepare test reports.
	1. Testing Frequency:  Obtain one composite sample for each day's pour of each concrete mixture exceeding 5 cu. yd. (4 cu. m), but less than 25 cu. yd. (19 cu. m), plus one set for each additional 50 cu. yd. (38 cu. m) or fraction thereof.




	129300 SP Site Furnishings
	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. Section Includes:
	1. Furniture provided and installed by the contractor.
	a. 6-Seat Dining Height Carousel Table
	b. 5-Seat Dining Height ADA Carousel Table
	c. 4-Seat Casual Height Carousel Table
	d. Bike Rack
	e. Trash Receptacle


	B. Related Requirements:
	1. Division 31 Section "Earth Moving" for excavation for installing concrete footings.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Samples:  For each exposed product and for each color and texture specified.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For site furnishings to include in maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 FURNITURE PROVIDED AND INSTALLED BY THE CONTRACTOR
	A. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	1. Table
	b. Powder coat color: Color chosen by Owner from manufacturer’s standard range.
	c. Surface Mount
	d. Provide one (1).
	2. Table
	b. Powder coat color: Color chosen by Owner from manufacturer’s standard range.
	c. Surface Mount
	d.  Provide one (1).
	3. Table
	b. Powder coat color: Color chosen by Owner from manufacturer’s standard range.
	c. Surface Mount
	d.  Provide one (1).
	4.   Bike Loop
	a. Bola Bike Rack, powder-coated, as manufactured by Landscape Forms, 7800 E. Michigan Avenue, Kalamazoo, MI 49048 (800) 430-6209 ( or approved equal)
	b. Powder coat: Color chosen by Owner from manufacturer’s standard range.
	c. Embedded Mount
	d. Provide one (1)
	5.  Trash Receptacle
	a. Chase Park Trash Receptacle, side opening, 36-gallon, keyed lock powder-coated as manufactured by Landscape Forms, 7800 E. Michigan Avenue, Kalamazoo, MI 49048 (800) 430-6209 (or approved equal)
	b. Powder coat color: Color chosen by Owner from manufacturer’s standard range.
	c. Surface mount
	d. Provide one (1)



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for correct and level finished grade, mounting surfaces, installation tolerances, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Comply with manufacturer's written installation instructions unless more stringent requirements are indicated.  Complete field assembly of site furnishings where required.
	B. Unless otherwise indicated, install site furnishings after landscaping and paving have been completed.
	C. Install site furnishings level, plumb, true, and securely anchored at locations indicated on Drawings.



	311000 SP Site Clearing
	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. Section Includes:
	1. Protecting existing vegetation to remain.
	2. Removing existing vegetation.
	3. Clearing and grubbing.
	4. Stripping and stockpiling topsoil.
	5. Removing above- and below-grade site improvements.
	6. Disconnecting, capping or sealing, and abandoning site utilities in place.
	7. Temporary erosion- and sedimentation-control measures.

	B. Related Sections:
	1. Division 01 Section "Temporary Facilities and Controls" for temporary utility services, construction and support facilities, security and protection facilities, and temporary erosion- and sedimentation-control measures.


	1.3 DEFINITIONS
	A. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	B. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, the surface soil can be subsoil.
	C. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface soil and is the zone where plant roots grow.  Its appearance is generally friable, pervious, and black or a darker shade of brown, gr...
	D. Plant-Protection Zone:  Area surrounding individual trees, groups of trees, shrubs, or other vegetation to be protected during construction, and indicated on Drawings.
	E. Tree-Protection Zone:  Area surrounding individual trees or groups of trees to be protected during construction and defined by a circle concentric with each tree with a radius 1.5 times the diameter of the drip line unless otherwise indicated.
	F. Vegetation:  Trees, shrubs, groundcovers, grass, and other plants.

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

	1.5 SUBMITTALS
	A. Existing Conditions:  Documentation of existing trees and plantings, adjoining construction, and site improvements that establishes preconstruction conditions that might be misconstrued as damage caused by site clearing.
	1. Include plans and notations to indicate specific wounds and damage conditions of each tree or other plants designated to remain.

	B. Record Drawings:  Identifying and accurately showing locations of capped utilities and other subsurface structural, electrical, and mechanical conditions.

	1.6 QUALITY ASSURANCE
	A. Preinstallation Conference:  Conduct conference at Project site.

	1.7 PROJECT CONDITIONS
	A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during site-clearing operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or authorities having jurisdiction.

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

	C. Salvable Improvements:  Carefully remove items indicated to be salvaged and store on Owner's premises where indicated.
	D. Utility Locator Service:  Notify utility locator service for area where Project is located before site clearing.
	E. Do not commence site clearing operations until temporary erosion- and sedimentation-control and plant-protection measures are in place.
	F. The following practices are prohibited within protection zones:
	1. Storage of construction materials, debris, or excavated material.
	2. Parking vehicles or equipment.
	3. Foot traffic.
	4. Erection of sheds or structures.
	5. Impoundment of water.
	6. Excavation or other digging unless otherwise indicated.
	7. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

	G. Do not direct vehicle or equipment exhaust towards protection zones.
	H. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.
	I. Soil Stripping, Handling, and Stockpiling:  Perform only when the topsoil is dry or slightly moist.


	PART 2 - PRODUCTS
	2.1 MATERIALS
	A. Satisfactory Soil Material:  Requirements for satisfactory soil material are specified in Division 31 Section "Earth Moving."
	1. Obtain approved borrow soil material off-site when satisfactory soil material is not available on-site
	PART 3 - EXECUTION


	3.1 PREPARATION
	A. Protect and maintain benchmarks and survey control points from disturbance during construction.
	B. Locate and clearly identify trees, shrubs, and other vegetation to remain or to be relocated.  Flag each tree trunk at 54 inches (1372 mm) above the ground.
	C. Protect existing site improvements to remain from damage during construction.
	1. Restore damaged improvements to their original condition, as acceptable to Owner.


	3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL
	A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to erosion- and sedimentation-control Drawings and requ...
	B. Verify that flows of water redirected from construction areas or generated by construction activity do not enter or cross protection zones.
	C. Inspect, maintain, and repair erosion- and sedimentation-control measures during construction until permanent vegetation has been established.
	D. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.

	3.3 TREE AND PLANT PROTECTION
	A. Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that are damaged by construction operations, in a manner approved by Architect.

	3.4 EXISTING UTILITIES
	A. Owner will arrange for disconnecting and sealing indicated utilities that serve existing structures before site clearing, when requested by Contractor.
	1. Verify that utilities have been disconnected and capped before proceeding with site clearing.

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

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

	E. Excavate for and remove underground utilities indicated to be removed.
	F. Removal of underground utilities is included in Division 22, Division 23, Division 26, and Division 33 Sections.

	3.5 CLEARING AND GRUBBING
	A. Remove obstructions, trees, shrubs, 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. Grind down stumps and remove roots, obstructions, and debris to a depth of 18 inches (450 mm) below exposed subgrade.
	3. Use only hand methods for grubbing within protection zones.
	4. Remove trees, shrubs, and other vegetation and legally dispose of off-site.

	B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further excavation or earthwork is indicated.
	1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches (200 mm), and compact each layer to a density equal to adjacent original ground.


	3.6 TOPSOIL STRIPPING
	A. Remove sod and grass before stripping topsoil.
	B. Strip topsoil to whatever depths is encountered in a manner to prevent intermingling with underlying subsoil or other waste materials.
	1. Remove subsoil and non-soil materials from topsoil, including clay lumps, gravel, and other objects more than 2 inches (50 mm) in diameter; trash, debris, weeds, roots, and other waste materials.

	C. Stockpile topsoil away from edge of excavations without intermixing with subsoil.  Grade and shape stockpiles to drain surface water.  Cover to prevent windblown dust and erosion by water.
	1. Limit height of topsoil stockpiles to 72 inches (1800 mm).
	2. Do not stockpile topsoil within protection zones.
	3. Dispose of surplus topsoil.  Surplus topsoil is that which exceeds quantity indicated to be stockpiled or reused.
	4. Stockpile surplus topsoil to allow for respreading deeper topsoil.


	3.7 SITE IMPROVEMENTS
	A. Salvage above-grade improvements as indicated and necessary to facilitate new construction.  Store in protected area where will avoid damage.
	B. Remove existing above- and below-grade improvements as indicated and necessary to facilitate new construction.
	C. Remove slabs, paving, curbs, gutters, and aggregate base as indicated.
	1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut along line of existing pavement to remain before removing adjacent existing pavement.  Saw-cut faces vertically.
	2. Paint cut ends of steel reinforcement in concrete to remain with two coats of antirust coating, following coating manufacturer's written instructions.  Keep paint off surfaces that will remain exposed.


	3.8 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials including trash and debris, and legally dispose of them off Owner's property.
	B. Separate recyclable materials produced during site clearing from other nonrecyclable materials.  Store or stockpile without intermixing with other materials and transport them to recycling facilities.  Do not interfere with other Project work.



	312000 SP Earth Moving
	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. Section Includes:
	1. Preparing subgrades for slabs-on-grade, walks, pavements, turf and grasses, and plants.
	2. Excavating and backfilling for buildings and structures.
	3. Drainage course for concrete slabs-on-grade.
	4. Subbase course for concrete walks and pavements.
	5. Subsurface drainage backfill for walls and trenches.
	6. Excavating and backfilling trenches for utilities and pits for buried utility structures.

	B. Related Sections:
	1. Division 31 Section "Site Clearing" for site stripping, grubbing, stripping and stockpiling topsoil, and removal of above- and below-grade improvements and utilities.
	2. Division 32 Section "Turf and Grasses" for finish grading in turf and grass areas, including preparing and placing planting soil for turf areas.
	3. Division 32 Section "Plants" for finish grading in planting areas and tree and shrub pit excavation and planting.


	1.3 DEFINITIONS
	A. Backfill:  Soil material or controlled low-strength material used to fill an excavation.
	1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to support sides of pipe.
	2. Final Backfill:  Backfill placed over initial backfill to fill a trench.

	B. Base Course:  Aggregate layer placed between the subbase course and hot-mix asphalt paving.
	C. Bedding Course:  Aggregate layer placed over the excavated subgrade in a trench before laying pipe.
	D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill.
	E. Drainage Course:  Aggregate layer supporting the slab-on-grade that also minimizes upward capillary flow of pore water.
	F. Excavation:  Removal of material encountered above subgrade elevations and to lines and dimensions indicated.
	1. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions as directed by Architect.  Authorized additional excavation and replacement material will be paid for according to Contract provisions ...
	2. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions without direction by Architect.  Unauthorized excavation, as well as remedial work directed by Architect, shall be without additional compensation.

	G. Fill:  Soil materials used to raise existing grades.
	H. 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.
	I. Subbase Course:  Aggregate layer placed between the subgrade and base course for hot-mix asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk.
	J. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill immediately below subbase, drainage fill, drainage course, or topsoil materials.
	K. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground services within buildings.

	1.4 SUBMITTALS
	A. 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 1557 for each on-site and borrow soil material proposed for fill and backfill.


	1.5 QUALTIY ASSURANCE
	A. The Owner has supplied a survey of the project area that describes physical characteristics of the site.  The information and data shown or indicated in the construction documents with respect to existing underground facilities at or contiguous to ...
	1. Owner and Architect shall not be responsible for the accuracy or completeness of any such information or data.
	2. Contractor shall have full responsibility for reviewing and checking all such information and data; for locating all underground facilities shown or indicated in the Contract Documents; for coordination of the Work with the owners of such undergrou...

	B. Erosion Control: Erosion shall be controlled as described on Drawings and required by the City of Kalamazoo, the State of Michigan or other authorities having jurisdiction.  Erosion control devices referenced on the plans are based on the Standard ...
	C. Preexcavation Conference:  Conduct conference at Project site.

	1.6 PROJECT CONDITIONS
	A. Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others unless permitted in writing by Architect and then only after arranging to provide temporary utility services according to requirements indicated.
	1. Contact utility-locator service for area where Project is located before excavating.

	B. 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.


	PART 2 -  PRODUCTS
	2.1 SOIL MATERIALS
	A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Satisfactory Soils:  Soil Classification Groups GW, GP, GM, SW, SP, and SM according to ASTM D 2487, or a combination of these groups; free of rock or gravel larger than 3 inches (75 mm) in any dimension, debris, waste, frozen materials, vegetation...
	C. 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.

	D. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand meeting the requirements of MDOT Class II fill.
	E. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand meeting the requirements of MDOT Class II fill.
	F. Drainage Course:  MDOT Class II fill.
	G. Sand:  ASTM C 33; fine aggregate.
	H. Silt Fence: Price and Company Ecolofence 24/11 or approved substitute, (800) 248-8230.

	2.2 GEOTEXTILES
	A. Filter Fabric: Skaps Industries non-woven geotextile #GT 180 (8oz/square yard).
	B. Separation Fabric: 4oz. minimum/square yard, non-woven geotextile fabric.
	1. TerraTex SD, as manufactured by Hanes Geo Components, or approved substitute.


	2.3 ACCESSORIES
	A. Silt Fence: Price and Company Ecolofence 24/11 or approved substitute, (800) 248-8230.
	B. Detectable Warning Tape:  Acid- and alkali-resistant, polyethylene film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches (150 mm) wide and 4 mils (0.1 mm) thick, continuously inscribed with a descri...
	1. Red: Electric.
	2. Yellow: Gas, oil, steam, and dangerous materials
	3. Orange: Telephone and other communications.
	4. Blue: Water systems
	5. 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 earth moving operations.
	B. Protect and maintain erosion and sedimentation controls, which are specified in Division 31 Section “Site Clearing”, during earth moving operations.
	C. 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”, during earthwork operations.
	D. Provide protective insulating materials to protect subgrades and foundation soils against freezing temperatures or frost.

	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.
	1. Reroute surface water runoff away from excavated areas.  Do not allow water to accumulate in excavations.  Do not use excavated trenches as temporary drainage ditches.


	3.3 EXPLOSIVES
	A. Explosives:  Do not use explosives.

	3.4 EXCAVATION, GENERAL
	A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, and obstructions.  No changes in the Contrac...
	1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, replace with satisfactory soil materials.


	3.5 EXCAVATION FOR STRUCTURES
	A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch (25 mm).  If applicable, extend excavations a sufficient distance from structures for placing and removing concrete formwork, for installing services and oth...
	1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  Excavate by hand to final grade just before placing concrete reinforcement.  Trim bottoms to required lines and grades to leave solid base to receive other work.


	3.6 EXCAVATION FOR WALKS AND PAVEMENTS
	A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and subgrades.

	3.7 EXCAVATION FOR UTILITY TRENCHES
	A. Excavate trenches to indicated gradients, lines, depths, and elevations.
	1. Excavate trenches to allow installation of top of pipe below frost line.

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

	C. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of pipes and conduit.  Shape subgrade to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits. ...
	1. For pipes and conduit less than 6 inches (150 mm) in nominal diameter, hand-excavate trench bottoms and support pipe and conduit on an undisturbed subgrade.
	2. For pipes and conduit 6 inches (150 mm) or larger in nominal diameter, shape bottom of trench to support bottom 90 degrees of pipe or conduit circumference.  Fill depressions with tamped sand backfill.
	3. For flat-bottomed, multiple-duct conduit units, hand-excavate trench bottoms and support conduit on an undisturbed subgrade.
	4. Excavate trenches 6 inches (150 mm) deeper than elevation required in rock or other unyielding bearing material to allow for bedding course.


	3.8 SUBGRADE INSPECTION
	A. Notify Architect when excavations have reached required subgrade.
	B. If Architect and Materials Testing Agency determines that unsatisfactory soil is present, continue excavation and replace with compacted backfill or fill material as directed.
	C. Proof-roll subgrade below pavements with a pneumatic-tired equipment to identify soft pockets and areas of excess yielding.  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 (5 km/h).
	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 Architect, and replace with compacted backfill or fill as directed.

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

	3.9 FOOTING AND FOUNDATION SUBGRADE PREPARATION
	A. Excavate to a depth as specified in Architectural Drawings.
	B. Remove any surface debris, organic soils, or other deleterious materials.
	C. Thoroughly compact the resulting subgrade with at least two passes by a relatively large vibratory plate compactor, boom mounted on an excavator or backhoe (hoe-pack) rated for an impulse force of at least 8,000 pounds.
	D. Allow access for materials testing agency to observe and test the compacted subgrades.
	E. Remove or undercut any unsuitably loose or soft soils, organics, or deleterious materials identified during testing of the subgrade.
	F. Backfill undercut excavations with engineered fill meeting the compaction requirements.
	G. Support foundations on engineered fil placed over suitable existing granular fill or natural sand soils.
	H. Construct foundations the same day after preparing the foundation subgrades as discussed above.
	I. Engineered fill placed beneath foundations and to backfill foundation excavations should meet the recommendations on Architectural Drawings.

	3.10 UNAUTHORIZED EXCAVATION
	A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete foundation or footing to excavation bottom, without altering top elevation.  Lean concrete fill, with 28-day compressive strength of 2500 psi ...
	1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by Architect.


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


	3.12 BACKFILL
	A. Place and compact backfill in excavations promptly, but not before completing the following:
	1. Construction below finish grade including, where applicable, subdrainage, dampproofing, waterproofing, and perimeter insulation.
	2. Surveying locations of underground utilities for Record Documents.
	3. Testing and inspecting underground utilities.
	4. Removing concrete formwork.
	5. Removing trash and debris.
	6. Removing temporary shoring and bracing, and sheeting.
	7. Installing permanent or temporary horizontal bracing on horizontally supported walls.

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

	3.13 UTILITY TRENCH BACKFILL
	A. Place backfill on subgrades free of mud, frost, snow, or ice.
	B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits.
	C. Trenches under Footings:  Backfill trenches excavated under footings and within 18 inches (450 mm) of bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings.  Concrete is specified in Division 03 Section "C...
	D. Trenches under Roadways: Provide 4-inch (100-mm) thick, concrete base slab support for piping or conduit less than 30 inches (750 mm) below surface of roadways.  After installing and testing, completely encase piping or conduit in a minimum of 4 in...
	E. Backfill voids with satisfactory soil while removing shoring and bracing.
	F. Place and compact initial backfill of subbase material, free of particles larger than 1 inch (25 mm) in any dimension, to a height of 12 inches (300 mm) over the pipe or conduit.
	1. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and along the full length of piping or conduit to avoid damage or displacement of piping or conduit.  Coordinate backfilling with utilities testing.

	G. Place and compact final backfill of satisfactory soil to final subgrade elevation.
	H. Install warning tape directly above utilities, 12 inches (300 mm) below finished grade, except 6 inches (150 mm) below subgrade under pavements and slabs.

	3.14 SOIL FILL
	A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will bond with existing material.
	B. Place and compact fill material in layers to required elevations as follows:
	1. Under grass and planted areas, use satisfactory soil material.
	2. Under walks and pavements, use satisfactory soil material.
	3. Under steps and ramps, use engineered fill.
	4. Under building slabs, use engineered fill.
	5. Under footings and foundations, use engineered fill.

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

	3.15 SOIL MOISTURE CONTROL
	A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to within 2 percent of optimum moisture content.
	1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice.
	2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight.


	3.16 COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials in layers not more than 8 inches (200 mm) in loose depth for material compacted by heavy compaction equipment, and not more than 4 inches (100 mm) 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 weight according to ASTM D 1557:
	1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12 inches (300 mm) of existing subgrade and each layer of backfill or fill soil material at 95 percent of the modified Proctor maximum dry density.
	2. Under walkways, scarify and recompact top 6 inches (150 mm) below subgrade and compact each layer of backfill or fill soil material at 92 percent.
	3. Under turf or unpaved areas, scarify and recompact top 6 inches (150 mm) below subgrade and compact each layer of backfill or fill soil material at 85 percent.
	4. For utility trenches, compact each layer of initial and final backfill soil material at 85 percent.


	3.17 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 to 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. Turf or Unpaved Areas:  Plus or minus 1 inch (25 mm).
	2. Walks:  Plus or minus 1 inch (25 mm).
	3. Pavements:  Plus or minus 1/2 inch (13 mm).


	3.18 SUBSURFACE DRAINAGE
	A. Drainage Backfill:  Place and compact filter material over subsurface drain, in width indicated, to within 12 inches (300 mm) of final subgrade, in compacted layers 6 inches (150 mm) thick.  Overlay drainage backfill with one layer of subsurface dr...
	1. Compact each filter material layer to 85 percent of maximum dry unit weight according to ASTM D 698.
	2. Place and compact impervious fill over drainage backfill in 6-inch- (150-mm-) thick compacted layers to final subgrade.


	3.19 SUBBASE AND BASE COURSES
	A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place subbase course and base course under pavements and walks as follows:
	1. Shape subbase course course to required crown elevations and cross-slope grades.
	2. Place subbase course  6 inches (150 mm) or less in compacted thickness in a single layer.
	3. Place subbase course  that exceeds 6 inches (150 mm) in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches (150 mm) thick or less than 3 inches (75 mm) thick.
	4. Compact subbase 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 1557.


	3.20 DRAINAGE COURSE
	A. Place drainage course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-on-grade as follows:
	1. Install subdrainage geotextile on prepared subgrade according to manufacturer's written instructions, overlapping sides and ends.
	2. Place drainage course 6 inches (150 mm) or less in compacted thickness in a single layer.
	3. Place drainage course that exceeds 6 inches (150 mm) in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches (150 mm) thick or less than 3 inches (75 mm) 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.


	3.21 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified geotechnical engineering testing agency to perform tests and inspections.
	B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with subsequent earth moving 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 ...
	D. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be performed at the following locations and frequencies:
	1. Paved Areas:  At subgrade and at each compacted fill and backfill layer, at least one test for every 2000 sq. ft. (186 sq. m) or less of paved area or building slab, but in no case fewer than three tests.
	2. Foundation Wall Backfill:  At each compacted backfill layer, at least one test for every 100 feet (30 m) or less of wall length, but no fewer than two tests.
	3. Trench Backfill:  At each compacted initial and final backfill layer, at least one test for every 150 feet (46 m) or less of trench length, but no fewer than two tests.

	E. 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 materials to depth required; recompact and retest until specified compaction...

	3.22 PROTECTION
	A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	1. Scarify or remove and replace soil material to depth as directed by Architect; reshape and recompact.

	C. 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.


	3.23 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of them off Owner's property.



	321218_ W,R & P Appurt
	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. Section Includes:
	1. Address Sign


	1.3 REFERENCES
	A. Michigan Department of Transportation (MDOT), Manual of Uniform Traffic Control Devices, current edition and MDOT Standard Specifications, current edition.

	1.4 SUBMITTALS
	A. General:  Submit the following according to the Conditions of the Contract and Division 1 Specification Sections.
	B. Shop drawings for all regulatory and directional signs indicating construction, materials and text sizes.
	C. Material Certificate: Signed by manufacturer stating that products comply with the requirements.
	D. Manufacturer’s color charts showing the full range of colors available.

	1.5 QUALITY ASSURANCE
	A. Comply with Michigan Department of Transportation (MDOT), Manual of Uniform Traffic Control Devices, and current edition of MDOT Standard Specifications.


	PART 2 -  PRODUCTS
	2.1 REGULATORY SIGNS
	A. See plan and details for sign locations and installation.
	B. All regulatory signs shall comply with MDOT Manual of Uniform Traffic Control Devices.
	C. Regulatory sign panels shall be .090 aluminum with baked enamel finish.
	D. All regulatory sign panels and posts shall be painted per Owner’s color selection.
	E. Text shall be reflective, white scotchlite or approved alternate.
	F. Posts shall be 2” O.D. x ¼” wall thickness, powder coated black.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install all regulatory signs and guard posts in locations indicated on Drawings and per details.
	END OF SECTION 321217



	321313 SP Concrete Paving
	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 exterior cement concrete pavement for the following:
	1. Walkways

	B. Related Sections include the following:
	1. Division 03 Section "Cast-in-Place Concrete” for general building applications of concrete.
	2. Division 31 Section "Earth Moving" for subgrade preparation, grading, and subbase course.


	1.3 DEFINITIONS
	A. Cementitious Materials:  Portland cement alone or in combination with ground granulated blast-furnace slag (GGBFS).

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. 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.
	C. Minutes of preinstallation conference.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who has completed pavement work similar in material, design, and extent to that indicated for this Project and whose work has resulted in construction with a record of successful in-service perfor...
	B. Manufacturer Qualifications:  Manufacturer of ready-mixed concrete products who complies with ASTM C 94 requirements for production facilities and equipment.
	C. ACI Publications:  Comply with ACI 301, "Specification for Structural Concrete," unless modified by requirements in the Contract Documents.
	D. Concrete Testing Service:  Engage a qualified independent testing agency to perform material evaluation tests and to design concrete mixtures.
	E. Source Limitations:  Obtain each type or class of cementitious material of the same brand from the same manufacturer’s plant and each aggregate from one source.
	F. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."

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


	PART 2 -  PRODUCTS
	2.1 FORMS
	A. Form Materials:  Plywood, metal, metal-framed plywood, or other approved panel-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.

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

	2.2 STEEL REINFORCEMENT
	A. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, fabricated from as-drawn steel wire into flat sheets.
	B. Deformed-Steel Welded Wire Reinforcement:  ASTM A 497, flat sheet.
	C. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 deformed.
	D. Plain Steel Wire:  ASTM A 82, as drawn.
	E. Deformed-Steel Wire:  ASTM A 496.
	F. Joint Dowel Bars:  Plain steel bars, ASTM A 615/A 615M, Grade 60 (Grade 420).  Cut bars true to length
	G. 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 st...
	1. Equip wire bar supports with sand plates or horizontal runners where base material will not support chair legs.


	2.3 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source throughout the Project:
	1. Portland Cement:  ASTM C 150, Type I
	2. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120.
	a. Limit GGBFS to 30% by weight of the cementitious material.


	B. Normal-Weight Aggregates:  Limestone of hard, durable, uncoated particles.  Gradation and physical requirements to conform to MDOT 6AA.
	1. Do not use fine or coarse aggregates containing substances that cause spalling.

	C. Fine Aggregate: MDOT 2NS
	D. Water:  ASTM C 94.
	E. Air-Entraining Admixture:  ASTM C 260.
	F. 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.
	1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
	2. Retarding Admixture:  ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II.


	2.4 CURING MATERIALS
	A. Evaporation Retarder:  Waterborne, monomolecular film forming; manufactured for application to fresh concrete.
	B. White Waterborne Membrane-Forming Curing Compound:  ASTM C 309, Type 2, Class B.

	2.5 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 994, asphalt joint filler. Fiber isolation joint material is NOT acceptable.
	B. Epoxy Adhesives:  ASTM C 881, two component material suitable for dry or damp surfaces.  Provide material type, grade, and class to suit requirements.  Subject to compliance with requirements.  Submit certification of compliance.

	2.6 CONCRETE MIXTURES
	A. Prepare design mixtures, proportioned according to ACI 301, for each type and strength of normal-weight concrete determined by either laboratory trial mixes or field experience.
	1. Use a qualified independent testing agency for preparing and reporting proposed concrete mixture designs for the trial batch method. Do not use Owner’s field quality-control testing agency as the independent testing agency.

	B. Proportion mixtures to provide normal-weight concrete with the following properties:
	1. Compressive Strength (28 Days):  4000 psi.
	2. Maximum Water-Cementitious Materials Ratio at Point of Placement:  0.45.
	3. Slump Limit:  4 inches (100 mm) plus or minus 1 inch.

	C. 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:  6 percent plus or minus 1.5 percent for 1-inch nominal maximum aggregate size.

	D. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than portland cement as follows:
	1. Ground Granulated Blast-Furnace Slag:  30 percent.


	2.7 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M.  Furnish batch certificates for each batch discharged and used in the Work.
	1. When air temperature is between 85 deg F (30 deg C) and 90 deg F (32 deg C), reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Proof-roll prepared subbase surface below concrete pavements with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding.
	B. Proceed with concrete pavement operations only after nonconforming conditions have been corrected and subgrade is ready to receive pavement.

	3.2 PREPARATION
	A. Remove loose material from compacted subbase surface immediately before placing concrete.

	3.3 EDGE FORMS AND SCREED CONSTRUCTION
	A. 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 concre...
	B. Check completed formwork and screeds for grade and alignment to following tolerances:
	1. Top of Forms:  Not more than 1/8 inch in 10 feet.
	2. Vertical Face on Longitudinal Axis:  Not more than ¼ inch in 10 feet.

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

	3.4 JOINTS
	A. General:  Form construction, isolation, 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 align with previously placed joints, unless otherwise indicated.

	B. 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 steel reinforcement across construction joints, unless otherwise indicated.  Do not continue reinforcement through sides of pavement strips, unless otherwise indicated.
	2. Provide tie bars at sides of pavement strips where indicated.
	3. Butt Joints:  Use bonding agent at joint locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.
	4. Keyed Joints:  Provide preformed keyway-section forms or bulkhead forms with keys, unless otherwise indicated.  Embed keys at least 1-1/2 inches into concrete.
	5. Doweled Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate or asphalt-coat one-half of dowel length to prevent concrete bonding to one side of joint.

	C. 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.
	1. Locate expansion joints at intervals of 50 feet (15.25 m), unless otherwise indicated.
	2. Extend joint fillers full width and depth of joint.
	3. Terminate joint filler not less than 1/2 inch or more than 1 inch below finished surface if joint sealant is indicated.
	4. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated.
	5. Furnish joint fillers in one-piece lengths.  Where more than one length is required, lace or clip joint-filler sections together.
	6. 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.
	7. Trim excess joint filler material flush with pavement surface after concrete expansion.

	D. Contraction Joints:  Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-fourth of the concrete thickness, as follows:
	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 (6-mm) radius.  Repeat grooving of contraction joints after applying surface finishes.  Eliminate groover ...

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

	3.5 CONCRETE PLACEMENT
	A. Inspection:  Before placing concrete, inspect and complete formwork installation, steel reinforcement, and items to be embedded or cast in.  Notify other trades to permit installation of their work.
	B. Remove snow, ice, or frost from subbase surface and reinforcement before placing concrete.  Do not place concrete on frozen surfaces.
	C. Moisten subbase to provide a uniform dampened condition at time concrete is placed.  Do not place concrete around manholes or other structures until they are at required finish elevation and alignment.
	D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.
	E. Do not add water to concrete during delivery or at Project site.
	F. 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.
	G. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented by hand spading, rodding, or tamping.
	1. Consolidate concrete along face of forms and adjacent to 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.  Con...

	H. Place concrete in two operations; strike off initial pour for entire width of placement 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, stri...
	1. Remove and replace concrete that has been placed for more than 15 minutes without being covered by top layer, or use bonding agent if approved by Architect.

	I. Screed pavement surfaces with a straightedge and strike off.
	J. 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 operation...
	K. Curbs 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,...
	L. Slip-Form Pavers:  When automatic machine placement is used for pavement, submit revised mix design and laboratory test results that meet or exceed requirements.  Produce pavement to required thickness, lines, grades, finish, and jointing as requir...
	1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of paver machine during operations.

	M. 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.
	N. 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.
	1. When air temperature has fallen to or is expected to fall below 40 deg F, uniformly heat water and aggregates before mixing to 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.

	O. 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 90 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 w...
	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.


	3.6 FLOAT FINISHING
	A. General:  Do not add water to concrete surfaces during finishing operations.
	B. Float Finish:  Begin the second floating operation when bleed-water sheen has disappeared and concrete surface has stiffened sufficiently to permit operations.  Float surface with power-driven floats, or by hand floating if area is small or inacces...
	1. Medium-to-Fine-Textured Broom Finish:  Draw a soft bristle broom across float-finished concrete surface perpendicular to line of traffic to provide a uniform, fine-line texture.


	3.7 CONCRETE PROTECTION AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	B. Comply with ACI 306.1 for cold-weather protection.
	C. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and during finishing operations.  Apply according to manufacturer's w...
	D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface.
	E. Curing Methods:  Cure concrete by curing compound as follows:
	1. 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 coa...


	3.8 PAVEMENT TOLERANCES
	A. Comply with tolerances of ACI 117 and as follows:
	1. Elevation:  1/4 inch.
	2. Thickness:  Plus 3/8 inch, minus 1/4 inch.
	3. Surface:  Gap below 10-foot- (3-m-) long, unleveled straightedge not to exceed 1/4 inch (6 mm).
	4. Lateral Alignment and Spacing of Tie Bars and Dowels:  1 inch.
	5. Vertical Alignment of Tie Bars and Dowels:  1/4 inch.
	6. Alignment of Tie-Bar End Relative to Line Perpendicular to Pavement Edge:  1/2 inch (13 mm).
	7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Pavement Edge:  Length of dowel 1/4 inch per 12 inches.
	8. Joint Spacing:  3 inches.
	9. Contraction Joint Depth:  Plus 1/4 inch, no minus.
	10. Joint Width:  Plus 1/8 inch, no minus.


	3.9 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. 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.
	2. 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.
	3. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 40 deg F (4.4 deg C) and below and when 80 deg F (27 deg C) and above, and one test for each composite sample.
	4. Compression Test Specimens:  ASTM C 31/C 31M; cast and laboratory cure one set of three standard cylinder specimens for each composite sample.
	5. 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.


	C. 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 falls below specified compressive strength by more...
	D. Test results shall be reported in writing to Architect, 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 ...
	E. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be permitted by Architect but will not be used as sole basis for approval or rejection of concrete.
	F. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Architect.
	G. Remove and replace concrete pavement where test results indicate that it does not comply with specified requirements.
	H. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.

	3.10 REPAIRS AND PROTECTION
	A. Remove and replace concrete pavement that is broken, damaged, or defective or that does not comply with requirements in this Section.
	B. Drill test cores, where directed by Architect, when necessary to determine magnitude of cracks or defective areas.  Fill drilled core holes in satisfactory pavement areas with portland cement concrete bonded to pavement with epoxy adhesive.
	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.
	E. Contractor required to review and trim all excess asphalt joint filler as needed.
	END OF SECTION 321313



	321373 SP Concrete Paving Joint Sealant
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Expansion and contraction joints within cement concrete pavement.

	B. Related Sections include the following:
	1. Division 32 Section 321313 "Concrete Paving" for constructing joints in concrete pavement.


	1.2 SUBMITTALS
	A. Product Data:  For each joint-sealant product indicated.

	1.3 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who has specialized in installing joint sealants similar in material, design, and extent to those indicated for this Project and whose work has resulted in joint-sealant installations with a recor...
	B. Source Limitations:  Obtain each type of joint sealant through one source from a single manufacturer.

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials to Project site in original unopened containers or bundles with labels indicating manufacturer, product name and designation, color, expiration date, pot life, curing time, and mixing instructions for multicomponent materials.
	B. Store and handle materials to comply with manufacturer's written instructions to prevent their deterioration or damage due to moisture, high or low temperatures, contaminants, or other causes.

	1.5 PROJECT CONDITIONS
	A. 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.

	B. Joint-Width Conditions:  Do not proceed with installation of joint sealants where joint widths are less than that allowed by joint sealants manufacturer for application indicated.
	C. Joint-Substrate Conditions:  Do not proceed with installation of joint sealants until contaminants capable of interfering with their adhesion are removed from joint substrates.


	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Compatibility:  Provide joint sealants, backing materials, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer based o...
	B. Colors of Exposed Joint Sealants:  As selected by Architect’s Representative from manufacturer's full range.

	2.2 COLD-APPLIED JOINT SEALANTS
	A. Type NS Silicone Sealant for Concrete:  Single-component, low-modulus, neutral-curing, nonsag silicone sealant complying with ASTM D 5893 for Type NS.
	B. Available Products:  Subject to compliance with requirements, cold-applied joint sealants that may be incorporated into the Work include, but are not limited to, the following:
	1. Type NS Silicone Sealant for Concrete:
	a. Roadsaver Silicone-SL; Crafco Inc. (800) 528 8242.



	2.3 JOINT-SEALANT BACKER MATERIALS
	A. General:  Provide joint-sealant backer materials that are nonstaining; are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by joint-sealant manufacturer based on field experi...
	B. Round Backer Rods for Cold- and Hot-Applied Sealants:  ASTM D 5249, Type 1, of diameter and density required to control sealant depth and prevent bottom-side adhesion of sealant.
	C. Backer Strips for Cold- and Hot-Applied Sealants:  ASTM D 5249; Type 2; of thickness and width required to control sealant depth, prevent bottom-side adhesion of sealant, and fill remainder of joint opening under sealant.
	D. Round Backer Rods for Cold-Applied Sealants:  ASTM D 5249, Type 3, of diameter and density required to control sealant depth and prevent bottom-side adhesion of sealant.

	2.4 PRIMERS
	A. 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
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions.
	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 manufacture...

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install backer materials of type indicated to support 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 backer materials.
	2. Do not stretch, twist, puncture, or tear backer materials.
	3. Remove absorbent backer materials that have become wet before sealant application and replace them with dry materials.

	D. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses provided for 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 Sealants:  Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified below to form smooth, uniform beads of configuration indicated; to eliminate air pockets; and...
	1. Remove excess sealants from surfaces adjacent to joint.
	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.
	G. Provide recessed joint configuration for silicone sealants of recess depth and at locations indicated.

	3.4 CLEANING
	A. Clean off excess sealants or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved by manufacturers of joint sealants and of products in which joints occur.

	3.5 PROTECTION
	A. Protect joint sealants during and after curing period from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Completio...



	323119 SP Decorative Metal Fences and Gates
	329200 SP Turf and Grasses
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Seeding.
	2. Fertilizer and mulch.
	3. Topsoil.
	4. Lawn renovation.

	B. Related Sections:
	1. Division 31 Section 31 1000 "Site Clearing" for topsoil stripping and stockpiling.
	2. Division 31 Section 31 2000 "Earthwork" for excavation, filling and backfilling, and rough grading.


	1.2 DEFINITIONS
	A. Finish Grade:  Elevation of finished surface of planting soil.
	B. Manufactured Soil:  Soil produced off-site by homogeneously blending mineral soils or sand with stabilized organic soil amendments to produce topsoil or planting soil.
	C. Planting Soil:  Native or imported topsoil, manufactured topsoil, or surface soil modified to become topsoil; mixed with soil amendments.
	D. Subgrade:  Surface or elevation of subsoil remaining after completing excavation, or top surface of a fill or backfill immediately beneath planting soil.
	E. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.

	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. All submittals must be received 30 days prior to installation.
	C. Soil test including physical properties.
	D. Chemicals and fertilizers to be used (including MSDS)
	E. Imported top soil analysis
	F. Certification of Grass Seed:  From seed vendor for each grass-seed monostand or mixture (turfgrass sod for Alternate Bid) stating the botanical and common name and percentage by weight of each species and variety, and percentage of purity, germinat...
	G. Material Test Reports:  For existing surface soil and imported topsoil.

	1.4 QUALITY ASSURANCE
	A. 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 full-time supervisor on Project site when planting is in progress.

	B. Soil-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.
	C. Topsoil Analysis:  Furnish soil analysis by a qualified soil-testing laboratory stating percentages of organic matter; gradation of sand, silt, and clay content; cation exchange capacity; sodium absorption ratio; deleterious material; pH; and miner...
	1. Report suitability of topsoil for lawn growth.  State-recommended quantities of nitrogen, phosphorus, and potash nutrients and soil amendments to be added to produce satisfactory topsoil.

	D. Preinstallation Conference:  Conduct conference at Project site.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Seed:  Deliver seed in original sealed, labeled, and undamaged containers.

	1.6 PROJECT CONDITIONS
	A. Planting Restrictions:  Plant during one of the following periods.  Coordinate planting periods with initial maintenance periods to provide required maintenance from date of Substantial Completion.
	1. Spring Planting:  May 15th to June 30th
	2. Fall Planting:  September 1st to October 31st

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

	1.7 MAINTENANCE SERVICE
	A. 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, b...
	1. Seeded Lawns:  90 days from date of Substantial 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.


	B. Maintain and establish lawn by watering, fertilizing, weeding, mowing, trimming, replanting, and other operations.  Roll, regrade, and replant bare or eroded areas and remulch to produce a uniformly smooth lawn.
	1. In areas where mulch has been disturbed by wind or maintenance operations, add new mulch.  Anchor as required to prevent displacement.

	C. 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, puddling, erosion, and displacement of seed or mulch.  Lay out temporary watering system to avoid walking over muddy or newly planted areas.
	2. Water lawn at a minimum rate of 1 inch per week.

	D. Mow lawn as soon as top growth is tall enough to cut.  Repeat mowing to maintain specified height without cutting more than 40 percent of grass height.  Remove no more than 40 percent of grass-leaf growth in initial or subsequent mowings.  Do not d...
	1. Mow grass 3-31/2 inches high.

	E. Lawn Postfertilization:  Apply fertilizer after initial mowing and when grass is dry.
	1. A phosphorous free fertilizer that will provide actual nitrogen of at least 1 lb/1000 sq. ft. to lawn area.



	PART 2 -  PRODUCTS
	2.1 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. Fresh, clean and new crop seed mixture.  Each seed type certified blue or gold tag.
	1. Mixed by an approved method.
	2. Test for germination made within preceding six months.  Not to exceed 0.25% weed seed. Seeding rates shall be determined by the percent pure live seed, where PLS = % pure seed x % germination x 100.
	3. Turfgrasses:
	1) General Seed Mixture:
	a) Annual Rye: 10%
	b) Perennial Rye: 30%*
	c) Creeping Red Fescue: 20%
	d) Turf Type Fescue: 40%**
	e) *Note: Provide a minimum of two varieties of Perennial Rye seed from the following list.  Affinity, APM, Buccaneer, Nighthawk, Partner, Saturn, Seville or other varieties that meet the minimum rating of 6.0 or higher for a seed tested at a Michigan...
	f) **Note: Provide a minimum of three varieties of Turf Type Tall Fescue from the following list: Jubilee, Veranda, Morgan, Stagecoach, or other varieties that meet the minimum rating of 6.0 or higher for a seed tested at a Michigan location on the Na...


	4. Obtain the Owner’s specific written acceptance for substitution of seed other than those named above.  Proposed substitutes shall have essentially the same characteristics as seed specified in appearance, ultimate height, shape, habit of growth, ge...
	5. Seed rate for turf establishment shall be 8lbs/1000sq.ft. of pure live seed.


	2.2 HYDROMULCH
	A. Hydromulch slurry mixture is to be composed of a suitable rate of mulch and water to allow for even coverage of seed that will protect plant growth while allowing necessary light and water to penetrate.

	2.3 WATER
	A. Free of substance harmful to plant growth.

	2.4 TOPSOIL, SOIL MIXES, SOIL AMENITIES
	A. Topsoil:  ASTM D 5268, pH range of 5.5 to 7, 4 percent organic material minimum, free of stones 3/8 inch or larger in any dimension, and other extraneous materials harmful to plant growth.  Soil shall be a loam or sandy loam texture and free of deb...
	1. Topsoil Source: Import topsoil from off site sources as necessary.  Obtain topsoil from naturally well-drained sites where topsoil occurs at least 4 inches deep; do not obtain from bogs and marshes.

	B. Lime: ASTM C 602, Class T, agricultural limestone.

	2.5 PLANTING SOIL MIX
	A. Planting Soil Mix:  Mix topsoil with the following soil amendments in the following quantities:
	1. Ratio of Loose Compost to Topsoil by Volume:  1:3.


	2.6 PLANTING ACCESSORIES
	A. Selective Herbicides:  EPA registered and approved, of type recommended by manufacturer for application.

	2.7 FERTILIZER
	A. Commercial Fertilizer: Commercial-grade complete fertilizer for turf seed establishment shall be a starter fertilizer with a ratio of 1:2:1 for NPK.

	2.8 MULCHES
	A. Straw Mulch:  Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw of wheat, rye, oats, or barley.
	B. 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 6.5.
	C. Nonasphaltic Tackifier:  Colloidal tackifier recommended by fiber-mulch manufacturer for slurry application; nontoxic and free of plant-growth or germination inhibitors.

	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.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas to receive lawns and grass for compliance with requirements and other conditions affecting performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. 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 hydroseeding overspray.

	B. Provide erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.
	C. Verify limits of seeding material with the Owner’s Representative in the field before starting seeding and sodding work.
	D. Limit preparation to areas which will be immediately seeded.
	E. Newly Graded Subgrades:  Loosen subgrade to a minimum depth of 4 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.
	F. Spread topsoil to a depth of 4 inches minimum to meet finish grades after light rolling and natural settlement.  Do not spread if planting soil or subgrade is frozen, muddy, or excessively wet.
	G. Fine grade to a smooth even surface with no ‘bird baths’, having loose, uniformly fine texture.  Remove trash, debris, stones larger than 1-inches in any dimension, and other objects that may interfere with planting or maintenance operations.
	H. Fine grade to within plus or minus 1/2 inch of finish elevation.  Roll and rake, remove ridges, and fill depressions to meet finish grades.  Limit fine grading to areas that can be planted in the immediate future.
	I. Reduce elevation of planting soil to allow for soil thickness of sod.
	J. Apply fertilizers by mechanical rotary or drop type distributor thoroughly and evenly incorporated with soil. Fertilize areas inaccessible to power equipment with hand tools and incorporate into soil.
	K. Restore prepared areas to specified condition of eroded, settled, or otherwise disturbed after fine grading and prior to seeding and sodding.
	L. Moisten prepared lawn areas before planting when soil is dry and allow surface to dry before planting.

	3.3 INSTALLATION
	A. Seeding:
	1. Hydroseeding is preferred. If any other method of seeding occurs, the seeded area must be covered with mulch immediately.
	2. Seed immediately after preparation of bed. Seed during a period that promotes germination and establishment for the seed blend.  Seeding at times other than those locally recognized as acceptable shall be unacceptable.
	3. Seed indicated areas within contract limits and areas adjoining contract limits disturbed as a result of construction operations.
	4. Evenly distribute seed by sowing equal quantities.  Rake seed lightly into top 1/8 inch of topsoil, ensuring good seed/soil contact, and water with fine spray.
	a. Seeding Rate should be 8lbs/1000sq.ft.
	b. Protect seeded areas with slopes less than 1:6 against erosion by spreading mulch after completion of seeding operations and anchor by crimping into topsoil.  Spread uniformly at a minimum rate of 2 tons per acre.

	5. Apply Commercial Fertilizer 1/2/1 at 200 lbs./acre.


	3.4 MULCHING
	A. Hydromulch seeded areas within 24 hours after seeding.
	B. Owner will replace mulch displaced before grass has made a growth of 1- to 1-1/2-inch.
	C. Provide straw bale checking in ditches or problem swales at intervals required to adequately slow water velocity and impede soil loss or other methods as required by governmental agencies.
	D. During germination period, the Contractor shall protect and water seeded areas, maintain top 1/2- to 1 inch soil in a moist condition.  Continue watering until turfgrass is established.

	3.5 PREPARATION FOR EROSION-CONTROL MATERIALS
	A. Prepare area as specified in "Lawn Preparation" Article.
	B. For erosion-control blanket, install from top 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.

	3.6 LAWN RENOVATION
	A. Renovate existing lawn damaged by Contractor's operations, such as storage of materials or equipment and movement of vehicles.
	1. Reestablish lawn where settlement or washouts occur or where minor regrading is required.

	B. Remove sod and vegetation from diseased or unsatisfactory lawn areas; do not bury in soil.
	C. Remove topsoil containing foreign materials resulting from Contractor's operations, including oil drippings, fuel spills, stone, gravel, and other construction materials, and replace with new topsoil.
	D. Mow, dethatch, core aerate, and rake existing lawn.
	E. Remove weeds before seeding.  Where weeds are extensive, apply selective herbicides as required.  Do not use pre-emergence herbicides.
	F. Remove waste and foreign materials, including weeds, soil cores, grass, vegetation, and turf, and legally dispose of them off Owner's property.
	G. Till stripped, bare, and compacted areas thoroughly to a soil depth of 6 inches.
	H. Apply seed and hydromulch as required for new lawns.
	I. Water newly planted areas and keep moist until new lawn is established

	3.7 SATISFACTORY LAWNS
	A. Lawn installations shall 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 sq. ft. and bare spots not exceeding 5 ...

	B. Use specified materials to reestablish lawns that do not comply with requirements and continue maintenance until lawns are satisfactory.

	3.8 CLEANUP AND PROTECTION
	A. Any soil, peat or similar material which has been brought onto paved areas by hauling operations or otherwise shall be removed promptly.  Upon completion of planting, all excess soil, stones, and debris shall be removed from the site or disposed of...
	B. Promptly remove soil 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.
	C. Erect temporary fencing or barricades and warning signs as required to protect newly planted areas from traffic.  Maintain fencing and barricades throughout initial maintenance period and remove after lawn is established.
	D. Remove nondegradable erosion-control measures after grass establishment period.

	3.9 ACCEPTANCE
	A. Inspection to determine acceptance of installed turfgrass will be made by Owner’s Representative and Landscape Architect.
	1. New turfgrass areas will be acceptable provided all requirements, excluding maintenance, have been compiled with.
	2. No individual turfgrass area shall have bare spots or unacceptable cover totaling more than 2% of the individual areas requested to be inspected.

	B. Planted areas will be inspected at completion of installation and accepted subject to compliance with specified materials and installation requirements.

	3.10 CLEANUP AND PROTECTION
	A. Promptly remove soil 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.
	B. Erect barricades and warning signs as required to protect newly planted areas from traffic.  Maintain barricades throughout maintenance period and remove after lawn is established.



	329300 SP Plants
	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. Section Includes:
	1. Trees, shrubs, and plants.
	2. Planting soils.

	B. Related Sections:
	1. Division 31 Section "Site Clearing" for protection of existing trees and plantings, topsoil stripping and stockpiling, and site clearing.
	2. Division 31 Section "Earth Moving" for excavation, filling, and rough grading and for subsurface aggregate drainage and drainage backfill materials.
	3. Division 32 Section "Turf and Grasses" for turf (lawn) planting, hydromulching, and erosion-control materials.


	1.3 DEFINITIONS
	A. Backfill:  The earth used to replace or the act of replacing earth in an excavation.
	B. Balled and Burlapped Stock:  Plants dug with firm, natural balls of earth in which they were grown, with ball size not less than diameter and depth recommended by ANSI Z60.1 for type and size of plant required; wrapped with burlap, tied, rigidly su...
	C. Container-Grown Stock:  Healthy, vigorous, well-rooted plants grown in a container, with a well-established root system reaching sides of container and maintaining a firm ball when removed from container.  Container shall be rigid enough to hold ba...
	D. Finish Grade:  Elevation of finished surface of planting soil.
	E. Manufactured Topsoil:  Soil produced off-site by homogeneously blending mineral soils or sand with stabilized organic soil amendments to produce topsoil or planting soil.
	F. Pesticide:  A substance or mixture intended for preventing, destroying, repelling, or mitigating a pest.  This includes insecticides, miticides, herbicides, fungicides, rodenticides, and molluscicides.  It also includes substances or mixtures inten...
	G. Planting Soil:  Standardized topsoil; imported topsoil; or manufactured topsoil that is modified with soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth.
	H. Subgrade:  Surface or elevation of subsoil remaining after excavation is complete, or the top surface of a fill or backfill before planting soil is placed.
	I. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, the surface soil can be subsoil.

	1.4 SUBMITTALS
	A. Nursery Source: For all nursery stock indicated on Plans.
	1. Submit list of growers for each plant species to be installed within 30 days following award of contract.  Include substitution requests based on plant unavailability at that time.  Substitution requests after this period will not be accepted.

	B. Topsoil Analysis: Analysis of topsoil stockpiled for re-spreading prior to spreading or use in planting mix.
	C. Material Test Reports:  For imported topsoil.
	D. Planting Schedule: Indicating anticipated planting dates for exterior plants.
	E. Maintenance Instructions:  Recommended procedures to be established by Owner for maintenance of plants during a calendar year.  Submit before start of required maintenance periods.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified landscape installer whose work has resulted in successful establishment of exterior plants.
	B. Installer's Field Supervision:  Require Installer to maintain an experienced full-time supervisor on Project site when exterior planting is in progress.
	C. Soil-Testing Laboratory Qualifications:  An independent or university 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 pe...
	D. Topsoil Analysis:  Furnish soil analysis by a qualified soil-testing laboratory stating percentages of organic matter; gradation of sand, silt, and clay content; cation exchange capacity; sodium absorption ratio; deleterious material; pH; and miner...
	1. Report suitability of topsoil for plant growth.  State recommended quantities of nitrogen, phosphorus, and potash nutrients and soil amendments to be added to produce satisfactory topsoil.

	E. Provide quality, size, genus, species, and variety of plants indicated, complying with applicable requirements in ANSI Z60.1.
	F. Tree and Shrub Measurements:  Measure according to ANSI Z60.1 with branches and trunks or canes in their normal position.  Do not prune to obtain required sizes.  Take caliper measurements 6 inches (150 mm) above ground for trees up to 4-inch (100-...
	G. Observation:  Architect’s Representative may observe trees and shrubs either at place of growth or at site before planting for compliance with requirements for genus, species, variety, size, and quality.  Architect’s Representative retains right to...
	1. Notify Architect’s Representative of sources of planting materials seven days in advance of delivery to site.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver bare-root stock plants freshly dug.
	1. Immediately after digging up bare-root stock, pack root system in wet straw, hay, or other suitable material to keep root system moist until planting.

	B. Do not prune trees and shrubs before delivery.  Protect bark, branches, and root systems from sun scald, drying, wind burn, sweating, whipping, and other handling and tying damage.  Do not bend or bind-tie trees or shrubs in such a manner as to des...
	C. Handle planting stock by root ball.
	D. Deliver plants after preparations for planting have been completed, and install immediately.  If planting is delayed more than six hours after delivery, set plants and trees in their appropriate aspect (sun, filtered sun, or shade), protect from we...
	1. Heel-in bare-root stock.  Soak roots that are in dry condition in water for two hours.  Reject dried-out plants.
	2. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other acceptable material.
	3. Do not remove container-grown stock from containers before time of planting.
	4. Water root systems of plants stored on-site deeply and thoroughly with a fine-mist spray.  Water as often as necessary to maintain root systems in a moist, but not overly-wet condition.


	1.7 PROJECT CONDITIONS
	A. Weather Limitations:  Proceed with planting only when existing and forecasted weather conditions permit planting to be performed when beneficial and optimum results may be obtained.  Apply products during favorable weather conditions according to m...
	B. Coordination with Turf Areas (Lawns):  Plant trees, shrubs, and other plants after finish grades are established and before planting turf areas unless otherwise indicated.
	1. When planting trees, shrubs, and other plants after planting turf areas, protect turf areas, and promptly repair damage caused by planting operations.


	1.8 WARRANTY
	A. Special Warranty:  Warrant the following exterior plants, for the warranty period indicated, against defects including death and unsatisfactory growth, except for defects resulting from lack of adequate maintenance, neglect, or abuse by Owner, or i...
	1. Warranty Period:  One year from date of Substantial Completion.
	2. Remove dead exterior plants immediately.  Replace immediately unless required to plant in the succeeding planting season.
	3. Replace exterior plants that are more than 25 percent dead or in an unhealthy condition at end of warranty period.
	4. A limit of one replacement of each exterior plant will be required, except for losses or replacements due to failure to comply with requirements.


	1.9 MAINTENANCE SERVICE
	A. Trees and Shrubs:  Maintain for the following maintenance period by pruning, cultivating, watering, weeding, fertilizing, restoring planting saucers, tightening and repairing stakes and guy supports, and resetting to proper grades or vertical posit...
	1. Maintenance Period for Trees and Shrubs:  Six months from date of Substantial Completion.

	B. Ground Cover and Plants: Maintain for the following maintenance period by watering, weeding, fertilizing and other operations as required to establish healthy, viable plantings:
	1. Maintenance Period for Ground Cover and Other Plants: Three months from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PLANT MATERIAL
	A. General:  Furnish nursery-grown plants true to genus, species, variety, cultivar, stem form, shearing, and other features indicated in Plant Schedule or Plant Legend shown on Drawings and complying with ANSI Z60.1; and with healthy root systems dev...
	B. Grade:  Provide trees and shrubs of sizes and grades complying with ANSI Z60.1 for type of trees and shrubs required.  Trees and shrubs of a larger size may be used if acceptable to Architect’s Representative, with a proportionate increase in size ...
	C. Labeling:  Label each plant of each variety, size, and caliper with a securely attached, waterproof tag bearing legible designation of common name and full scientific name, including genus and species.  Include nomenclature for hybrid, variety, or ...
	D. If formal arrangements or consecutive order of plants is shown on Drawings, select stock for uniform height and spread, and number the labels to assure symmetry in planting.

	2.2 SHADE AND FLOWERING TREES
	A. Shade Trees:  Single-stem trees with straight trunk, well-balanced crown, and intact leader, of height and caliper indicated, complying with ANSI Z60.1 for type of trees required.
	1. Provide balled and burlapped trees.
	2. Branching Height:  One-half of tree height.


	2.3 DECIDUOUS SHRUBS
	A. Form and Size:  Deciduous shrubs with not less than the minimum number of canes required by and measured according to ANSI Z60.1 for type, shape, and height of shrub.
	1. Provide balled and burlapped or container-grown shrubs.


	2.4 PERENNIALS AND ORNAMENTAL GRASSES
	A. Perennials and Ornamental Grasses: Provide healthy, field-grown plants from commercial nursery of species and variety shown or listed.
	1. Perennials and ornamental grasses shall be grown in their containers for one year prior to installation.


	2.5 INORGANIC SOIL AMENDMENTS
	A. Lime:  ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium carbonate equivalent and as follows:
	1. Class:  T, with a minimum of 99 percent passing through No. 8 (2.36-mm) sieve and a minimum of 75 percent passing through No. 60 (0.25-mm) sieve.
	2. Provide lime in form of ground dolomitic limestone.

	B. Sulfur:  Granular, biodegradable, and containing a minimum of 90 percent sulfur, with a minimum of 99 percent passing through No. 6 (3.35-mm) sieve and a maximum of 10 percent passing through No. 40 (0.425-mm) sieve.
	C. Iron Sulfate:  Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 percent sulfur.
	D. Aluminum Sulfate:  Commercial grade, unadulterated.
	E. Perlite:  Horticultural perlite, soil amendment grade.
	F. Agricultural Gypsum:  Minimum 90 percent calcium sulfate, finely ground with 90 percent passing through No. 50 (0.30-mm) sieve.
	G. Sand:  Clean, washed, natural or manufactured, and free of toxic materials.

	2.6 ORGANIC SOIL AMENDMENTS
	A. 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 (25-mm) sieve; soluble salt content of 5 to 10 decisiemens/m; not exceeding 0.5 pe...
	1. Organic Matter Content:  50 to 60 percent of dry weight.

	B. 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.
	C. Manure:  Well-rotted, unleached, 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, debris, and material harmful to plant g...

	2.7 FERTILIZERS
	A. Superphosphate:  Commercial, phosphate mixture, soluble; a minimum of 20 percent available phosphoric acid.
	B. Slow-Release Fertilizer:  Granular or pelleted fertilizer consisting of 50 percent water-insoluble nitrogen, phosphorus, and potassium in the following composition:
	C. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in soil reports from a qualified soil-testing agency.

	2.8 PLANTING SOILS
	A. Planting Soil: Planting Soil Mix:  Mix topsoil with the following soil amendments and fertilizers in the following quantities:
	1. Compost:  To achieve 6% organic matter.
	2. Ratio of Loose Peat to Topsoil by Volume:  Three (3) parts by volume of topsoil to one (1) part of granulated peat unless otherwise required.
	3. Lime:  As specified to meet the pH range of 5.5 to 7
	4. Weight of Slow-Release Fertilizer:  Ten (10) pounds per 1,000 Sq. Ft. (92.9 Sq. M.).


	2.9 MULCHES
	A. Organic Mulch:  Free from deleterious materials and suitable as a top dressing of trees and shrubs, consisting of one of the following:
	1. Type:  Shredded hardwood.

	B. Cobblestone Mineral Mulch:
	1. Type: Cobblestone
	2. Size: 2” minimum to 6” maximum, infill voids between stones with 2” stone.
	3. Color: Readily available natural cobblestone color range.


	2.10 MISCELLANEOUS PRODUCTS
	A. Antidesiccant:  Water-insoluble emulsion, permeable moisture retarder, film forming, for trees and shrubs.  Deliver in original, sealed, and fully labeled containers and mix according to manufacturer's written instructions.
	B. Trunk-Wrap Tape:  Two layers of crinkled paper cemented together with bituminous material, 4-inch- (100-mm-) wide minimum, with stretch factor of 33 percent.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas to receive exterior plants for compliance with requirements and conditions affecting installation and performance.  Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities and turf areas and existing plants from damage caused by planting operations.
	B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.
	C. Lay out individual tree and shrub locations and areas for multiple plantings.  Stake locations, outline areas, adjust locations when requested, and obtain Architect's Representative acceptance of layout before excavating or planting.  Make minor ad...
	D. Apply antidesiccant to trees and shrubs using power spray to provide an adequate film over trunks (before wrapping), branches, stems, twigs, and foliage to protect during digging, handling, and transportation.
	1. If deciduous trees or shrubs are moved in full leaf, spray with antidesiccant at nursery before moving and again two weeks after planting.


	3.3 PLANTING AREA ESTABLISHMENT
	A. Loosen subgrade of planting areas to a minimum depth of 4 inches (100 mm).  Remove stones larger than 1 inch (25 mm) in any dimension and sticks, roots, rubbish, and other extraneous matter and legally dispose of them off Owner's property.
	1. Thoroughly blend planting soil off-site before spreading.
	2. Spread planting soil to a depth of 4 inches (100 mm) but not less than required to meet finish grades after natural settlement.  Do not spread if planting soil or subgrade is frozen, muddy, or excessively wet.

	B. 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.
	C. Restore planting beds if eroded or otherwise disturbed after finish grading and before planting.

	3.4 EXCAVATION FOR TREES AND SHRUBS
	A. Planting Pits and Trenches:  Excavate as detailed on Drawings.
	B. Obstructions:  Notify Architect’s Representative if unexpected rock or obstructions detrimental to trees or shrubs are encountered in excavations.
	C. Drainage:  Notify Architect’s Representative if subsoil conditions evidence unexpected water seepage or retention in tree or shrub planting pits.
	D. Fill excavations with water and allow to percolate away before positioning trees and shrubs.

	3.5 TREE AND SHRUB PLANTING
	A. Set balled and burlapped stock plumb and in center of pit or trench with top of root ball 1 inch (25 mm) above adjacent finish grades.
	1. Place stock on setting layer of compacted planting soil
	2. Remove burlap and wire baskets from tops of root balls and partially from sides, but do not remove from under root balls.  Remove pallets, if any, before setting.  Do not use planting stock if root ball is cracked or broken before or during plantin...
	3. Place planting soil around root ball in layers, tamping to settle mix and eliminate voids and air pockets.  When pit is approximately one-half backfilled, water thoroughly before placing remainder of backfill.  Repeat watering until no more water i...

	B. Set container-grown stock plumb and in center of pit or trench with top of root ball 1 inch (25 mm) above adjacent finish grades.
	1. Carefully remove root ball from container without damaging root ball or plant.
	2. Place planting soil mix around root ball in layers, tamping to settle mix and eliminate voids and air pockets.  When pit is approximately one-half backfilled, water thoroughly before placing remainder of backfill.  Repeat watering until no more wat...

	C. Organic Mulching:  Apply 3-inch (75-mm) average thickness of organic mulch extending 12 inches (300 mm) beyond edge of planting pit or trench.  Do not place mulch within 3 inches (75 mm) of trunks or stems.
	D. Wrap trees of 2-inch (50-mm) caliper and larger with trunk-wrap tape.  Start at base of trunk and spiral cover trunk to height of first branches.  Overlap wrap, exposing half the width, and securely attach without causing girdling.  Inspect tree tr...

	3.6 TREE AND SHRUB PRUNING
	A. Prune, thin, and shape trees and shrubs according to standard horticultural practice.  Prune trees to retain required height and spread.  Unless otherwise indicated by Architect’s Representative, do not cut tree leaders; remove only injured or dead...

	3.7 PLANT PLANTING
	A. Set out and space ground cover and plants as indicated.
	B. Dig holes large enough to allow spreading of roots, and backfill with planting soil.
	C. Work soil around roots to eliminate air pockets and leave a slight saucer indentation around plants to hold water.
	D. Water thoroughly after planting, taking care to not cover plant crowns with wet soil.
	E. Protect plants from hot sun and wind; remove protection if plants show evidence of recovery from transplanting shock.

	3.8 PLANTING AREA MULCHING
	A. Mulch backfilled surfaces of planting areas and other areas indicated.
	1. Organic Mulch in Planting Areas:  Apply 3-inch(75-mm) average thickness of mulch extending 12 inches(300 mm) beyond edge of individual planting pit or trench and over whole surface of planting area, and finish level with adjacent finish grades.  Do...
	2. Mineral Mulching around Stormwater Structures: Refer to Drawings.


	3.9 CLEANUP AND PROTECTION
	A. During planting, keep adjacent paving and construction clean and work area in an orderly condition.
	B. Protect plants from damage due to landscape operations and operations of other contractors and trades.  Maintain protection during installation and maintenance periods.  Treat, repair, or replace damaged plantings.

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



	334100 SP Storm Utility Drainage Piping
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Pipe and fittings.
	2. Nonpressure transition couplings.
	3. Expansion joints.
	4. 2’ dia Leaching Basin



	PART 2 -  PRODUCTS
	2.1 PE PIPE AND FITTINGS
	A. Corrugated PE Pipe and Fittings NPS 12 to NPS 60 AASHTO M 294M, Type S, with smooth waterway for coupling joints.
	1. Soil-tight Couplings:  AASHTO M 294M, corrugated, matching pipe and fittings.


	2.2 NONPRESSURE TRANSITION COUPLINGS
	A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for joining underground nonpressure piping.  Include ends of same sizes as piping to be joined, and corrosion-resistant-metal tension band and tightening mechanism ...
	B. Sleeve Materials:
	1. For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC.
	2. For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible with pipe materials being joined.


	2.3  2’ DIA. LEACHING BASINS
	A. Precast Concrete Leaching basins – 2’ Diameter:
	1. Description:  ASTM C 478, precast, reinforced concrete, of depth indicated, with provision for sealant joints.
	2. Base Section:  6-inch minimum thickness for floor slab and 3-inch minimum thickness for walls and base riser section, and separate base slab or base section with integral floor.
	3. Riser Sections:  3-inch minimum thickness, 24-inch diameter, and lengths to provide depth indicated.
	4. Top Section:  Concentric-cone type as indicated.  Top of cone of size that matches grade rings.
	5. Joint Sealant:  ASTM C 990, bitumen or butyl rubber.
	6. Adjusting Rings:  Interlocking rings with level or sloped edge in thickness and shape matching yard drain frame and grate.  Include sealant recommended by ring manufacturer.
	7. Grade Rings:  Include two or three reinforced-concrete rings, of 6- to 9-inch total thickness, that match 24-inch diameter frame and grate.
	8. Pipe Connectors:  ASTM C 923, resilient, of size required, for each pipe connecting to base section.


	2.4 DRAINAGE AGGREGATE
	A. MDOT 6A gravel, washed , free of debris.

	2.5   GEOTEXTILE FABRIC
	A.   MIRAFI FW404 or approved equal.


	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Excavation, trenching, and backfilling are specified in Division 31 Section "Earth Moving."

	3.2 PIPING INSTALLATION
	A. General Locations and Arrangements:  Drawing plans and details indicate general location and arrangement of underground storm drainage piping.  Location and arrangement of piping layout take into account design considerations.  Install piping as in...
	B. Install piping beginning at low point, true to grades and alignment indicated with unbroken continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, and couplings according to manufacturer's written instru...
	C. Install manholes for changes in direction unless fittings are indicated.  Use fittings for branch connections unless direct tap into existing sewer is indicated.
	D. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes and fittings are connected.  Reducing size of piping in direction of flow is prohibited.
	E. When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-jacking process of micro-tunneling.
	F. Install gravity-flow, nonpressure drainage piping according to the following:
	1. Install piping pitched down in direction of flow.
	2. Install piping NPS 6 and larger with restrained joints at tee fittings and at changes in direction.  Use corrosion-resistant rods, pipe or fitting manufacturer's proprietary restraint system, or cast-in-place concrete supports or anchors.
	3. Install piping with 36-inch minimum cover.
	4. Install PE corrugated sewer piping according to ASTM D 2321.
	5. Install nonreinforced-concrete sewer piping according to ASTM C 1479 and ACPA's "Concrete Pipe Installation Manual."
	6. Install reinforced-concrete sewer piping according to ASTM C 1479 and ACPA's "Concrete Pipe Installation Manual."


	3.3 PIPE JOINT CONSTRUCTION
	A. Join gravity-flow, nonpressure drainage piping according to the following:
	1. Join corrugated PE piping according to ASTM D 3212 for push-on joints.
	2. Join PVC corrugated sewer piping according to ASTM D 2321 for elastomeric-seal joints.
	3. Join nonreinforced-concrete sewer piping according to ASTM C 14 and ACPA's "Concrete Pipe Installation Manual" for rubber-gasketed joints.
	4. Join reinforced-concrete sewer piping according to ACPA's "Concrete Pipe Installation Manual" for rubber-gasketed joints.
	5. Join dissimilar pipe materials with nonpressure-type flexible couplings.


	3.4 LEACHING BASIN INSTALLATION
	A. Set frames and grates to elevations indicated.

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

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


	3.7 FIELD QUALITY CONTROL
	A. Inspect interior of piping to determine whether line displacement or other damage has occurred.  Inspect after approximately 24 inches 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:
	3. Replace defective piping using new materials, and repeat inspections until defects are within allowances specified.
	4. Reinspect and repeat procedure until results are satisfactory.
	5. Test new piping systems, and parts of existing systems that have been altered, extended, or repaired, for leaks and defects.
	6. Do not enclose, cover, or put into service before inspection and approval.
	7. Test completed piping systems according to requirements of authorities having jurisdiction.
	8. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' advance notice.
	9. Submit separate report for each test.
	10. Gravity-Flow Storm Drainage Piping:  Test according to requirements of authorities having jurisdiction, UNI-B-6, and the following:
	11. Leaks and loss in test pressure constitute defects that must be repaired.
	12. Replace leaking piping using new materials, and repeat testing until leakage is within allowances specified.





