City of Philadelphia Dept. of Parks and Recreation
Vernon Park General Site Improvements

SECTION 033000 - CAST-IN-PLACE 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:
1. Cast-in-place concrete, including concrete materials, mixture design, placement
procedures, and finishes.
B.  Related Requirements:
1. Section 312000 "Earth Moving" for drainage fill under slabs-on-ground.
2. Section 321313 "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, slag cement, other pozzolans, and silica fume;
materials subject to compliance with requirements.
B.  Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials.
1.4 PREINSTALLATION MEETINGS
A.  Preinstallation Conference: Conduct conference at Project site.
1. Require representatives of each entity directly concerned with cast-in-place concrete to
attend, including the following:
a. Contractor's superintendent.
b. Independent testing agency responsible for concrete design mixtures.
c. Ready-mix concrete manufacturer.
d. Concrete Subcontractor.
e. Special concrete finish Subcontractor.
2. Review the following:
a. Special inspection and testing and inspecting agency procedures for field quality
control.
b. Construction joints, control joints, isolation joints, and joint-filler strips.
REBUILD 033000 - 1 CAST-IN-PLACE CONCRETE

PROIJ. NO. 16602E-02-02



City of Philadelphia Dept. of Parks and Recreation
Vernon Park General Site Improvements

Semirigid joint fillers.

Vapor-retarder installation.

Anchor rod and anchorage device installation tolerances.

Cold and hot weather concreting procedures.

Concrete finishes and finishing.

Curing procedures.

Forms and form-removal limitations.

Shoring and reshoring procedures.

Methods for achieving specified floor and slab flatness and levelness.
Floor and slab flatness and levelness measurements.

Concrete repair procedures.

Concrete protection.

Initial curing and field curing of field test cylinders (ASTM C31/C31M.)
Protection of field cured field test cylinders.
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1.5 ACTION SUBMITTALS

A.  Product Data: For each of the following.

1. Portland cement.

2. Fly ash.

3. Slag cement.

4. Blended hydraulic cement.

5. Silica fume.

6. Performance-based hydraulic cement
7. Aggregates.

8. Admixtures:

a. Include limitations of use, including restrictions on cementitious materials,
supplementary cementitious materials, air entrainment, aggregates, temperature at
time of concrete placement, relative humidity at time of concrete placement, curing
conditions, and use of other admixtures.

9. Color pigments.

10.  Fiber reinforcement.

11.  Vapor retarders.

12.  Floor and slab treatments.
13.  Liquid floor treatments.
14.  Curing materials.

a. Include documentation from color pigment manufacturer, indicating that proposed

methods of curing are recommended by color pigment manufacturer.
15.  Joint fillers.
16.  Repair materials.
B.  Design Mixtures: For each concrete mixture, include the following:
1. Mixture identification.
2. Minimum 28-day compressive strength.
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Durability exposure class.

Maximum w/cm.

Calculated equilibrium unit weight, for lightweight concrete.

Slump limit.

Air content.

Nominal maximum aggregate size.

Steel-fiber reinforcement content.

Synthetic micro-fiber content.

Indicate amounts of mixing water to be withheld for later addition at Project site if

permitted.

Include manufacturer's certification that permeability-reducing admixture is compatible

with mix design.

13.  Include certification that dosage rate for permeability-reducing admixture matches dosage
rate used in performance compliance test.

14.  Intended placement method.

15.  Submit alternate design mixtures when characteristics of materials, Project conditions,

weather, test results, or other circumstances warrant adjustments.
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C.  Shop Drawings:

1. Construction Joint Layout: Indicate proposed construction joints required to construct the
structure.
a. Location of construction joints is subject to approval of the Architect.

D.  Concrete Schedule: For each location of each Class of concrete indicated in "Concrete Mixtures"

Article, including the following:

1. Concrete Class designation.

2. Location within Project.

3. Exposure Class designation.

4. Formed Surface Finish designation and final finish.
5. Final finish for floors.

6. Curing process.

7. Floor treatment if any.

E.  Buy America certification. Provide signed certification by the Contractor that manufactured
products meet FTA Buy America requirements of 49 U.S.C. 5323(j)(1) and the applicable
regulations in 49 C.F.R. Part 661.5. Provide manufacturer supporting documentation.

1.6 INFORMATIONAL SUBMITTALS
A.  Qualification Data: For the following:
1. Installer: Include copies of applicable ACI certificates.
2. Ready-mixed concrete manufacturer.
3. Testing agency: Include copies of applicable ACI certificates.

B.  Material Certificates: For each of the following, signed by manufacturers:

REBUILD 033000 - 3 CAST-IN-PLACE CONCRETE

PROIJ. NO. 16602E-02-02



City of Philadelphia Dept. of Parks and Recreation
Vernon Park General Site Improvements

1.7

Cementitious materials.
Admixtures.

Fiber reinforcement.
Curing compounds.
Floor and slab treatments.
Bonding agents.
Adhesives.

Vapor retarders.

. Semirigid joint filler.

0. Joint-filler strips.

1. Repair materials.
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Material Test Reports: For the following, from a qualified testing agency:

Portland cement.

Fly ash.

Slag cement.

Blended hydraulic cement.

Silica fume.

Performance-based hydraulic cement.
Aggregates.

Admixtures:
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a. Permeability-Reducing Admixture: Include independent test reports, indicating
compliance with specified requirements, including dosage rate used in test.

Floor surface flatness and levelness measurements report, indicating compliance with specified
tolerances.

Research Reports:
1. For concrete admixtures in accordance with ICC's Acceptance Criteria AC198.
2. For sheet vapor retarder/termite barrier, showing compliance with ICC AC380.

Preconstruction Test Reports: For each mix design.
Field quality-control reports.

Minutes of preinstallation conference.

QUALITY ASSURANCE
Installer Qualifications: A qualified installer who employs Project personnel qualified as an ACI-
certified Flatwork Technician and Finisher and a supervisor who is a certified ACI Flatwork

Concrete Finisher/Technician or an ACI Concrete Flatwork Technician.

1. Post-Installed Concrete Anchors Installers: ACI-certified Adhesive Anchor Installer.
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B.  Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-
mixed concrete products and that complies with ASTM C94/C94M requirements for production
facilities and equipment.

1. Manufacturer certified in accordance with NRMCA's "Certification of Ready Mixed
Concrete Production Facilities."

C.  Laboratory Testing Agency Qualifications: A testing agency qualified in accordance with
ASTM C1077 and ASTM E329 for testing indicated and employing an AClI-certified Concrete
Quality Control Technical Manager.

1. Personnel performing laboratory tests shall be an ACI-certified Concrete Strength Testing
Technician and Concrete Laboratory Testing Technician, Grade I. Testing agency
laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Technician,
Grade II.

D.  Field Quality Control Testing Agency Qualifications: An independent agency, acceptable to
authorities having jurisdiction, qualified in accordance with ASTM C1077 and ASTM E329 for
testing indicated.

1. Personnel conducting field tests shall be qualified as an ACI Concrete Field Testing
Technician, Grade 1, in accordance with ACI CPP 610.1 or an equivalent certification
program.

E. Mockups: Cast concrete slab-on-ground and formed-surface panels to demonstrate typical joints,
surface finish, texture, tolerances, floor treatments, and standard of workmanship.

1. Slab-On-Ground: Build panel approximately 15 feet by 15 feet (3.35 meters by 3.35
meters) in the location indicated or, if not indicated, as directed by Architect.

a. Divide panel into four equal panels to demonstrate saw joint cutting.

2. Formed Surfaces: Build panel approximately 100 sq. ft. (9.3 sq. m) in the location indicated
or, if not indicated, as directed by Architect.

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

1.8 PRECONSTRUCTION TESTING

A.  Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction
testing on each concrete mixture.

1. Include the following information in each test report:

a. Admixture dosage rates.
b. Slump.
c. Air content.
d. Seven-day compressive strength.
e. 28-day compressive strength.
f. Permeability.
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1.9

1.1

1.1

A.

0

A.

B.

1

A.

DELIVERY, STORAGE, AND HANDLING

Comply with ASTM C94/C94M and ACI 301 (ACI 301M).

FIELD CONDITIONS
Cold-Weather Placement: Comply with ACI 301 (ACI 301M) and ACI 306.1 and as follows.

1. Protect concrete work from physical damage or reduced strength that could be caused by
frost, freezing actions, or low temperatures.

2. When average high and low temperature is expected to fall below 40 deg F (4.4 deg C) for

three successive days, maintain delivered concrete mixture temperature within the

temperature range required by ACI 301 (ACI 301M).

Do not use frozen materials or materials containing ice or snow.

4, Do not place concrete in contact with surfaces less than 35 deg F (1.7 deg C), other than
reinforcing steel.

5. Do not use calcium chloride, salt, or other materials containing antifreeze agents or
chemical accelerators unless otherwise specified and approved in mixture designs.

98]

Hot-Weather Placement: Comply with ACI 301 (ACI 301M) and ACI 305.1 (ACI 305.1M), and
as follows:

1. Maintain concrete temperature at time of discharge to not exceed 95 deg F (35 deg C).
2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep
subgrade uniformly moist without standing water, soft spots, or dry areas.

WARRANTY

Manufacturer's Warranty: Manufacturer agrees to furnish replacement sheet vapor
retarder/termite barrier material and accessories for sheet vapor retarder/ termite barrier and
accessories that do not comply with requirements or that fail to resist penetration by termites

within specified warranty period.

1. Warranty Period: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 CONCRETE, GENERAL
A.  ACI Publications: Comply with ACI 301 (ACI 301M) unless modified by requirements in the
Contract Documents.
2.2 CONCRETE MATERIALS
A.  Source Limitations:
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1. Obtain all concrete mixtures from a single ready-mixed concrete manufacturer for entire
Project.

2. Obtain each type or class of cementitious material of the same brand from the same
manufacturer's plant.

3. Obtain aggregate from single source.

4. Obtain each type of admixture from single source from single manufacturer.

B. Cementitious Materials:

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

2. Fly Ash: ASTM C618, Class C or F.

3. Slag Cement: ASTM C989/C989M, Grade 100 or 120.

4. Blended Hydraulic Cement: ASTM C595/C595M cement.

5. Silica Fume: ASTM C1240 amorphous silica.

6. Performance-Based Hydraulic Cement: ASTM C1157/C1157M.

C.  Normal-Weight Aggregates: ASTM C33/C33M, coarse aggregate or better, graded. Provide
aggregates from a single source.

1. Alkali-Silica Reaction: Comply with one of the following:

a. Expansion Result of Aggregate: Not more than 0.04 percent at one-year when tested
in accordance with ASTM C1293.

b. Expansion Results of Aggregate and Cementitious Materials in Combination: Not
more than 0.10 percent at an age of 16 days when tested in accordance with
ASTM C1567.

c. Alkali Content in Concrete: Not more than 4 Ib./cu. yd. (2.37 kg/cu. m) for
moderately reactive aggregate or 3 Ib./cu. yd. (1.78 kg/cu. m) for highly reactive
aggregate, when tested in accordance with ASTM C1293 and categorized in
accordance with ASTM C1778, based on alkali content being calculated in
accordance with ACI 301 (ACI 301M).

2. Maximum Coarse-Aggregate Size: 3/4 inch (19 mm) nominal.
3. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

D. Lightweight Aggregate: ASTM C330/C330M, [l-inch (25-mm)] [3/4-inch (19-mm)] [1/2-inch
(13-mm)] [3/8-inch (10-mm)] nominal maximum aggregate size.

E.  Air-Entraining Admixture: ASTM C260/C260M.

F. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures that do
not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Do
not use calcium chloride or admixtures containing calcium chloride in steel-reinforced concrete.

1. Water-Reducing Admixture: ASTM C494/C494M, Type A.
2. Retarding Admixture: ASTM C494/C494M, Type B.
3. Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type D.
4. High-Range, Water-Reducing Admixture: ASTM C494/C494M, Type F.
5. High-Range, Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type G.
6. Plasticizing and Retarding Admixture: ASTM C1017/C1017M, Type IL.
REBUILD 033000 - 7 CAST-IN-PLACE CONCRETE

PROIJ. NO. 16602E-02-02



City of Philadelphia Dept. of Parks and Recreation
Vernon Park General Site Improvements

23

24

7. Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, anodic
inhibitor or mixed cathodic and anodic inhibitor; capable of forming a protective barrier
and minimizing chloride reactions with steel reinforcement in concrete and complying with
ASTM C494/C494M, Type C.

8. Non-Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, non-
set-accelerating, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of
forming a protective barrier and minimizing chloride reactions with steel reinforcement in
concrete.

9. Permeability-Reducing Admixture: ASTM C494/C494M, Type S, hydrophilic,
permeability-reducing crystalline admixture, capable of reducing water absorption of
concrete exposed to hydrostatic pressure (PRAH).

a. Permeability: No leakage when tested in accordance with U.S. Army Corps of
Engineers CRD C48 at a hydraulic pressure of 200 psi (1.28 MPa) for 14 days.

Color Pigment: ASTM C979/C979M, synthetic mineral-oxide pigments, color stable, free of
carbon black, nonfading, and resistant to lime and other alkalis.
1. Color: As selected by Architect from manufacturer's full range.

Water and Water Used to Make Ice: ASTM C94/C94M, potable.

VAPOR RETARDERS

Sheet Vapor Retarder, Class A: ASTM E1745, Class A; not less than 10 mils thick. Include
manufacturer's recommended adhesive or pressure-sensitive tape.

Refer to Section 076200 “Vapor Retarders.”

FLOOR AND SLAB TREATMENTS

Slip-Resistive Emery Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing,
abrasive, crushed emery aggregate containing not less than 50 percent aluminum oxide and not
less than 20 percent ferric oxide; unaffected by freezing, moisture, and cleaning materials with
100 percent passing 3/8-inch (10-mm) sieve.

Slip-Resistive Aluminum Granule Finish: Factory-graded, packaged, rustproof, nonglazing,
abrasive aggregate of not less than 95 percent fused aluminum-oxide granules.

Emery Dry-Shake Floor Hardener: Unpigmented, factory-packaged, dry combination of portland
cement, graded emery aggregate, and plasticizing admixture; with emery aggregate consisting of
no less than 60 percent of total aggregate content.

1. Color: As selected by Architect from manufacturer's full range.
Metallic Dry-Shake Floor Hardener: Unpigmented, factory-packaged, dry combination of

portland cement, graded metallic aggregate, rust inhibitors, and plasticizing admixture; with
metallic aggregate consisting of no less than 65 percent of total aggregate content.
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2.5

2.6

1. Color: As selected by Architect from manufacturer's full range.

Unpigmented Mineral Dry-Shake Floor Hardener: Factory-packaged dry combination of portland
cement, graded quartz aggregate, and plasticizing admixture.

Pigmented Mineral Dry-Shake Floor Hardener: Factory-packaged, dry combination of portland
cement, graded quartz aggregate, color pigments, and plasticizing admixture. Use color pigments
that are finely ground, nonfading mineral oxides interground with cement.

1. Color: As selected by Architect from manufacturer's full range.

LIQUID FLOOR TREATMENTS

Penetrating Liquid Floor Treatment: Clear, chemically reactive, waterborne solution of inorganic
silicate or siliconate materials and proprietary components; odorless; that penetrates, hardens, and
densifies concrete surfaces.

CURING MATERIALS

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

Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing
approximately 9 0z./sq. yd. (305 g/sq. m) when dry.

Moisture-Retaining Cover: ASTM C171, polyethylene film burlap-polyethylene sheet.
1. Color:

a. Ambient Temperature Below 50 deg F (10 deg C): Black.

b. Ambient Temperature between 50 deg F (10 deg C) and 85 deg F (29 deg C): Any
color.

c. Ambient Temperature Above 85 deg F (29 deg C): White.

Curing Paper: Eight-feet- (2438-mm-) wide paper, consisting of two layers of fibered kraft paper
laminated with double coating of asphalt.

Water: Potable or complying with ASTM C1602/C1602M.

Clear, Waterborne, Membrane-Forming, Dissipating Curing Compound: ASTM C309, Type 1,
Class B.

Clear, Waterborne, Membrane-Forming, Nondissipating Curing Compound: ASTM C309,
Type 1, Class B, certified by curing compound manufacturer to not interfere with bonding of floor
covering.

Clear, Waterborne, Membrane-Forming, Curing Compound: ASTM C309, Type 1, Class B, 18
to 25 percent solids, nondissipating, certified by curing compound manufacturer to not interfere
with bonding of floor covering.
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2.7

2.8

L

Clear, Solvent-Borne, Membrane-Forming, Curing and Sealing Compound: ASTM C1315,
Type 1, Class A.

Clear, Waterborne, Membrane-Forming, Curing and Sealing Compound: ASTM C1315, Type 1,
Class A.

RELATED MATERIALS

Expansion- and Isolation-Joint-Filler Strips: ASTM D1751, asphalt-saturated cellulosic fiber or
ASTM D1752, cork or self-expanding cork.

Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a Type A
shore durometer hardness of 80 in accordance with ASTM D2240.

Bonding Agent: ASTM C1059/C1059M, Type II, nonredispersible, acrylic emulsion or styrene
butadiene.

Epoxy Bonding Adhesive: ASTM C881, two-component epoxy resin, capable of humid curing
and bonding to damp surfaces, of class suitable for application temperature and of grade and class
to suit requirements, and as follows:

REPAIR MATERIALS

Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be
applied in thicknesses from 1/8 inch (3 mm) and that can be feathered at edges to match adjacent
floor elevations.

1. Cement Binder: ASTM C150/C150M portland cement or hydraulic or blended hydraulic
cement, as defined in ASTM C219.

2. Primer: Product of underlayment manufacturer recommended for substrate, conditions, and
application.

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3 to 6 mm) or coarse sand, as
recommended by underlayment manufacturer.

4, Compressive Strength: Not less than 4100 psi (29 MPa) at 28 days when tested in
accordance with ASTM C109/C109M.

Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be applied
in thicknesses from 1/4 inch (6 mm) and that can be filled in over a scarified surface to match
adjacent floor elevations.

1. Cement Binder: ASTM C150/C150M portland cement or hydraulic or blended hydraulic
cement, as defined in ASTM C219.

2. Primer: Product of topping manufacturer recommended for substrate, conditions, and
application.

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse sand as
recommended by topping manufacturer.

4. Compressive Strength: Not less than 5000 psi (34.5 MPa) at 28 days when tested in
accordance with ASTM C109/C109M.
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2.9 CONCRETE MIXTURES, GENERAL
A.  Prepare design mixtures for each type and strength of concrete, proportioned on the basis of
laboratory trial mixture or field test data, or both, in accordance with ACI 301 (ACI 301M).

1. Use a qualified testing agency for preparing and reporting proposed mixture designs, based
on laboratory trial mixtures.

B.  Cementitious Materials: Limit percentage, by weight, of cementitious materials other than
portland cement in concrete as follows:

1. Fly Ash or Other Pozzolans: 25 percent by mass.

2. Slag Cement: 50 percent by mass.

3. Silica Fume: 10 percent by mass.

4, Total of Fly Ash or Other Pozzolans, Slag Cement, and Silica Fume: 50 percent by mass,
with fly ash or pozzolans not exceeding 25 percent by mass and silica fume not exceeding
10 percent by mass.

5. Total of Fly Ash or Other Pozzolans and Silica Fume: 35 percent by mass with fly ash or
pozzolans not exceeding 25 percent by mass and silica fume not exceeding 10 percent by
mass.

C.  Admixtures: Use admixtures in accordance with manufacturer's written instructions.

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

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

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial slabs,
concrete for parking structure slabs, and concrete with a w/cm below 0.50.

4. Use corrosion-inhibiting admixture in concrete mixtures where indicated.

5. Use permeability-reducing admixture in concrete mixtures where indicated.

D.  Color Pigment: Add color pigment to concrete mixture in accordance with manufacturer's written
instructions and to result in hardened concrete color consistent with approved mockup.
2.10 CONCRETE MIXTURES
A.  Class A: Normal-weight concrete used for footings and slab on grade.

1. Exposure Class: ACI 318 (ACI 318M F2, SO, W1, C1.

2. Minimum Compressive Strength: 4500 psi (31 MPa) at 28 days.

3. Maximum w/cm: 0.45.

4. Slump Limit: ASTM C143, as permitted under ACI 301

5. Air Content:

a. Exposure Classes F2 and F3: 6 percent, plus or minus 1.5 percent at point of delivery
for concrete containing 3/4-inch (19-mm) nominal maximum aggregate size.
b. Do not use an air-entraining admixture or allow total air content to exceed 3 percent
for concrete used in trowel-finished floors.
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6.

Limit water-soluble, chloride-ion content in hardened concrete to 1.00 percent by weight
of cement.

B.  Class B: Normal-weight concrete used for interior suspended slabs.

kW=

C. Class
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Exposure Class: ACI 318 (ACI 318M) F0, S0, W0, C0.

Minimum Compressive Strength: 4000 psi (27.6 MPa) at 28 days.
Maximum w/cm: 0.45.

Minimum Cementitious Materials Content: 470 1b/cu. yd. (279 kg/cu. m).
Air Content:

a. Do not use an air-entraining admixture or allow total air content to exceed 3 percent
for concrete used in trowel-finished floors.

Limit water-soluble, chloride-ion content in hardened concrete to 1.00 percent by weight
of cement.

C: Normal-weight concrete used for interior metal pan stairs and landings:

Exposure Class: ACI 318 (ACI 318M) F0, S0, W0, CO.

Minimum Compressive Strength: 3000 psi (20.7 MPa) at 28 days.

Maximum w/cm: 0.53.

Minimum Cementitious Materials Content: 470 Ib/cu. yd. (279 kg/cu. m).
Maximum Size Aggregate: 1/2 inch (13 mm).

Slump Limit: 3 inches (75 mm), plus 1 inch (25 mm) or minus 2 inches (50 mm).
Air Content: 0 percent, plus or minus 0.5 percent at point of delivery.

Limit water-soluble, chloride-ion content in hardened concrete to 1.00 percent by weight
of cement.

Retarding Admixture: Not allowed.

Accelerating Admixture: Not allowed.

2.11 CONCRETE MIXING

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete in accordance with
ASTM C94/C94M and ASTM C1116/C1116M, and furnish batch ticket information.

B.  Project-Site Mixing: Measure, batch, and mix concrete materials and concrete in accordance with
ASTM C94/C94M. Mix concrete materials in appropriate drum-type batch machine mixer.

L.

REBUILD

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 five minutes after ingredients are in mixer, before any part of
batch is released.

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).

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.

033000 - 12 CAST-IN-PLACE CONCRETE

PROIJ. NO. 16602E-02-02



City of Philadelphia Dept. of Parks and Recreation
Vernon Park General Site Improvements

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Verification of Conditions:

1. Before placing concrete, verify that installation of concrete forms, accessories, and
reinforcement, and embedded items is complete and that required inspections have been
performed.

2. Do not proceed until unsatisfactory conditions have been corrected.

3.2 PREPARATION
A.  Provide reasonable auxiliary services to accommodate field testing and inspections, acceptable to
testing agency, including the following:

1. Daily access to the Work.

2. Incidental labor and facilities necessary to facilitate tests and inspections.

3. Secure space for storage, initial curing, and field curing of test samples, including source
of water and continuous electrical power at Project site during site curing period for test
samples.

4. Security and protection for test samples and for testing and inspection equipment at Project
site.

33 INSTALLATION OF EMBEDDED ITEMS
A.  Place and secure anchorage devices and other embedded items required for adjoining Work that
is attached to or supported by cast-in-place concrete.

1. Use setting drawings, templates, diagrams, instructions, and directions furnished with
items to be embedded.

2. Install anchor rods, accurately located, to elevations required and complying with
tolerances in Section 7.5 of ANSI/AISC 303.

3. Install reglets to receive waterproofing and to receive through-wall flashings in outer face
of concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and
other conditions.

34 INSTALLATION OF VAPOR RETARDER
A.  Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder in accordance with

ASTM E1643 and manufacturer's written instructions.

1. Install vapor retarder with longest dimension parallel with direction of concrete pour.

2. Face laps away from exposed direction of concrete pour.

3. Lap vapor retarder over footings and grade beams not less than 6 inches, sealing vapor
retarder to concrete.

4. Lap joints 6 inches and seal with manufacturer's recommended tape.

REBUILD 033000 - 13 CAST-IN-PLACE CONCRETE

PROIJ. NO. 16602E-02-02



City of Philadelphia Dept. of Parks and Recreation
Vernon Park General Site Improvements

5. Terminate vapor retarder at the top of floor slabs, grade beams, and pile caps, sealing entire
perimeter to floor slabs, grade beams, foundation walls, or pile caps.
6. Seal penetrations in accordance with vapor retarder manufacturer's instructions.
7. Protect vapor retarder during placement of reinforcement and concrete.
a. Repair damaged areas by patching with vapor retarder material, overlapping
damages area by 6 inches on all sides, and sealing to vapor retarder.
B.  Bituminous Vapor Retarders: Place, protect, and repair bituminous vapor retarder in accordance

with manufacturer's written instructions.

3.5 JOINTS

A.  Construct joints true to line, with faces perpendicular to surface plane of concrete.

B.  Construction Joints: Coordinate with floor slab pattern and concrete placement sequence.

1.

Install so strength and appearance of concrete are not impaired, at locations indicated on
Drawings or as approved by Architect.

2. Place joints perpendicular to main reinforcement.
a. Continue reinforcement across construction joints unless otherwise indicated.
b. Do not continue reinforcement through sides of strip placements of floors and slabs.

3. Form keyed joints as indicated. Embed keys at least 1-1/2 inches (38 mm) into concrete.

4. Locate joints for beams, slabs, joists, and girders at third points of spans. Offset joints in
girders a minimum distance of twice the beam width from a beam-girder intersection.

5. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and
girders and at the top of footings or floor slabs.

6. Space vertical joints in walls at 20’-0” on center maximum. Unless otherwise indicated on
Drawings, locate vertical joints beside piers integral with walls, near corners, and in
concealed locations where possible.

7. Use a bonding agent at locations where fresh concrete is placed against hardened or
partially hardened concrete surfaces.

8. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened
or partially hardened concrete surfaces.

C.  Control Joints in Slabs-on-Ground: Form weakened-plane control joints, sectioning concrete into

areas as indicated. Construct control joints for a depth equal to at least one-fourth of concrete
thickness as follows:

1.

REBUILD

Grooved Joints: Form control joints after initial floating by grooving and finishing each
edge of joint to a radius of 1/8 inch (3.2 mm). Repeat grooving of control joints after
applying surface finishes. Eliminate groover tool marks on concrete surfaces.

Sawed Joints: Form control joints with power saws equipped with shatterproof abrasive or
diamond-rimmed blades. Cut 1/8-inch- (3.2-mm-) wide joints into concrete when cutting
action does not tear, abrade, or otherwise damage surface and before concrete develops
random cracks.
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3.6

D.

Isolation Joints in Slabs-on-Ground: After removing formwork, install joint-filler strips at slab
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and
other locations, as indicated.

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished
concrete surface unless otherwise indicated on Drawings.

2. Terminate full-width joint-filler strips not less than 1/2 inch (13 mm) or more than 1 inch
(25 mm) below finished concrete surface, where joint sealants, specified in Section 079200
"Joint Sealants," are indicated.

3. Install joint-filler strips in lengths as long as practicable. Where more than one length is
required, lace or clip sections together.

Doweled Joints:
1. Install dowel bars and support assemblies at joints where indicated on Drawings.
2. Lubricate or asphalt coat one-half of dowel bar length to prevent concrete bonding to one

side of joint.

Dowel Plates: Install dowel plates at joints where indicated on Drawings.

CONCRETE PLACEMENT

Before placing concrete, verify that installation of formwork, reinforcement, embedded items,
and vapor retarder is complete and that required inspections are completed.

1. Immediately prior to concrete placement, inspect vapor retarder for damage and deficient
installation, and repair defective areas.

2. Provide continuous inspection of vapor retarder during concrete placement and make
necessary repairs to damaged areas as Work progresses.

Notify Architect and testing and inspection agencies 24 hours prior to commencement of concrete
placement.

Do not add water to concrete during delivery, at Project site, or during placement unless approved
by Architect in writing, but not to exceed the amount indicated on the concrete delivery ticket.

1. Do not add water to concrete after adding high-range water-reducing admixtures to
mixture.

Before test sampling and placing concrete, water may be added at Project site, subject to
limitations of ACI 301 (ACI 301M), but not to exceed the amount indicated on the concrete
delivery ticket.

1. Do not add water to concrete after adding high-range water-reducing admixtures to
mixture.

Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new
concrete is placed on concrete that has hardened enough to cause seams or planes of weakness.

1. If a section cannot be placed continuously, provide construction joints as indicated.
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2. Deposit concrete to avoid segregation.

3. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures
and in a manner to avoid inclined construction joints.

4, Consolidate placed concrete with mechanical vibrating equipment in accordance with

ACI 301 (ACI 301M).

a. Do not use vibrators to transport concrete inside forms.

b. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly
penetrate placed layer and at least 6 inches (150 mm) into preceding layer.

c. Do not insert vibrators into lower layers of concrete that have begun to lose
plasticity.

d. At each insertion, limit duration of vibration to time necessary to consolidate
concrete, and complete embedment of reinforcement and other embedded items
without causing mixture constituents to segregate.

F. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of

construction joints, until placement of a panel or section is complete.

1. Do not place concrete floors and slabs in a checkerboard sequence.

2. Consolidate concrete during placement operations, so concrete is thoroughly worked
around reinforcement and other embedded items and into corners.

3. Maintain reinforcement in position on chairs during concrete placement.

4. Screed slab surfaces with a straightedge and strike off to correct elevations.

5. Level concrete, cut high areas, and fill low areas.

6. Slope surfaces uniformly to drains where required.

7. Begin initial floating using bull floats or darbies to form a uniform and open-textured
surface plane, before excess bleedwater appears on the surface.

8. Do not further disturb slab surfaces before starting finishing operations.

3.7 FINISHING FORMED SURFACES

A. As-Cast Surface Finishes:

1.

REBUILD

ACI 301 (ACI 301M) Surface Finish SF-1.0: As-cast concrete texture imparted by form-
facing material.

Patch voids larger than 1-1/2 inches (38 mm) wide or 1/2 inch (13 mm) deep.
Remove projections larger than 1 inch (25 mm).

Tie holes do not require patching.

Surface Tolerance: ACI 117 (ACI 117M) Class D.

Apply to concrete surfaces not exposed to public view.

oo o

ACI 301 (ACI 301M)Surface Finish SF-2.0: As-cast concrete texture imparted by form-
facing material, arranged in an orderly and symmetrical manner with a minimum of seams.

Patch voids larger than 3/4 inch (19 mm) wide or 1/2 inch (13 mm) deep.
Remove projections larger than 1/4 inch (6 mm).

Patch tie holes.

Surface Tolerance: ACI 117 (ACI 117M) Class B.

oo
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e. Locations: Apply to concrete surfaces exposed to public view, to receive a rubbed
finish, or to be covered with a coating or covering material applied directly to
concrete.

3. ACI 301 (ACI 301M) Surface Finish SF-3.0:

a. Patch voids larger than 3/4 inch (19 mm) wide or 1/2 inch (13 mm) deep.

b. Remove projections larger than 1/8 inch (3 mm).

c. Patch tie holes.

d. Surface Tolerance: ACI 117 (ACI 117M) Class A.

e. Locations: Apply to concrete surfaces exposed to public view, to receive a rubbed
finish, or to be covered with a coating or covering material applied directly to
concrete .

B.  Rubbed Finish: Apply the following to as cast surface finishes where indicated on Drawings:
L. Smooth-Rubbed Finish:

a. Perform no later than one day after form removal.

b. Moisten concrete surfaces and rub with carborundum brick or another abrasive until
producing a uniform color and texture.

c. If sufficient cement paste cannot be drawn from the concrete by the rubbing process,
use a grout made from the same cementitious materials used in the in-place concrete.

d. Maintain required patterns or variances as shown on Drawings or to match design

reference sample.

C. Related Unformed Surfaces:

1. At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed
surfaces, strike off smooth and finish with a color and texture matching adjacent formed
surfaces.

2. Continue final surface treatment of formed surfaces uniformly across adjacent unformed
surfaces unless otherwise indicated.

3.8 FINISHING FLOORS AND SLABS

A.  Comply with ACI302.1R recommendations for screeding, restraightening, and finishing
operations for concrete surfaces. Do not wet concrete surfaces.

B. Scratch Finish:

1.

2.

3.

While still plastic, texture concrete surface that has been screeded and bull-floated or
darbied.

Use stiff brushes, brooms, or rakes to produce a profile depth of 1/4 inch (6 mm) in one
direction.

Apply scratch finish to surfaces to receive concrete floor toppings or to receive mortar
setting beds for bonded cementitious floor finishes.

C. Float Finish:

REBUILD
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1.

When bleedwater sheen has disappeared and concrete surface has stiffened sufficiently to
permit operation of specific float apparatus, consolidate concrete surface with power-
driven floats or by hand floating if area is small or inaccessible to power-driven floats.
Repeat float passes and restraightening until surface is left with a uniform, smooth, granular
texture and complies with ACI 117 (ACI A117M) tolerances for conventional concrete.
Apply float finish to surfaces to receive trowel finish and to be covered with fluid-applied
or sheet waterproofing, built-up or membrane roofing, or sand-bed terrazzo.

D. Trowel Finish:

L.

2.

REBUILD

After applying float finish, apply first troweling and consolidate concrete by hand or
power-driven trowel.

Continue troweling passes and restraighten until surface is free of trowel marks and
uniform in texture and appearance.

Grind smooth any surface defects that would telegraph through applied coatings or floor
coverings.

Do not add water to concrete surface.

Do not apply hard-troweled finish to concrete, which has a total air content greater than 3
percent.

Apply a trowel finish to surfaces exposed to view or to be covered with resilient flooring,
carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-
finish coating system.

Finish surfaces to the following tolerances, in accordance with ASTM E1155
(ASTM E1155M), for a randomly trafficked floor surface:

a. Slabs on Ground:

1)  Finish and measure surface so gap at any point between concrete surface and
an unleveled, freestanding, 10-ft.- (3.05-m-) long straightedge resting on two
high spots and placed anywhere on the surface does not exceed 1/8 inch (3
mm) and also no more than 1/16 inch (1.6 mm) in 2 feet (610 mm).

2) Specified overall values of flatness, Fr25; and of levelness, Fr 20; with
minimum local values of flatness, Fr 17; and of levelness, Fr 15.

3) Specified overall values of flatness, Fr 35; and of levelness, Fi 25; with
minimum local values of flatness, Fr 24; and of levelness, Fp 17.

4) Specified overall values of flatness, Fr 45; and of levelness, Fr 35; with
minimum local values of flatness, Fr 30; and of levelness, Fr 24.

5) Specified Overall Value (SOV): Fr 50 and Fy. 25 with minimum local value
(MLV): Fr 40 and Fy 17.

6) Specified Overall Value (SOV): Fr 25 and F. 20 with minimum local value
(MLV): Fr 17 and Fy 15.

b. Suspended Slabs:

1) Finish and measure surface so gap at any point between concrete surface and
an unleveled, freestanding, 10-ft.- (3.05-m-) long straightedge resting on two
high spots and placed anywhere on the surface does not exceed 1/8 inch (3
mm) and also no more than 1/16 inch (1.6 mm) in 2 feet (610 mm).

2) Specified overall values of flatness, Fr25; and of levelness, Fi 20; with
minimum local values of flatness, Fr 17; and of levelness, Fr 15.
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3) Specified overall values of flatness, Fr 35; and of levelness, Fr 20; with
minimum local values of flatness, Fr 24; and of levelness, Fr 15.

4) Specified overall values of flatness, Fr45; and of levelness, Fi 35; with
minimum local values of flatness, Fr 30; and of levelness, FL 24.

E. Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces indicated on Drawings or
where ceramic or quarry tile is to be installed by either thickset or thinset method. While concrete
is still plastic, slightly scarify surface with a fine broom perpendicular to main traffic route.

1. Coordinate required final finish with Architect before application.
2. Comply with flatness and levelness tolerances for trowel-finished floor surfaces.
F. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and locations

indicated on Drawings.
1. Immediately after float finishing, slightly roughen trafficked surface by brooming with
fiber-bristle broom perpendicular to main traffic route.

2. Coordinate required final finish with Architect before application.

G.  Slip-Resistive Finish: Before final floating, apply slip-resistive aggregate finish to concrete stair
treads, platforms, ramps as indicated on Drawings

1. Apply in accordance with manufacturer's written instructions and as follows:

a. Uniformly spread 25 1b/100 sq. ft. (12 kg/10 sq. m) of dampened slip-resistive
aggregate over surface in one or two applications.

b. Tamp aggregate flush with surface, but do not force below surface.
c. After broadcasting and tamping, apply float finish.
d. After curing, lightly work surface with a steel wire brush or an abrasive stone and

water to expose slip-resistive aggregate.

3.9 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS

A.  Filling In:

1. Fill in holes and openings left in concrete structures after Work of other trades is in place
unless otherwise indicated.
2. Mizx, place, and cure concrete, as specified, to blend with in-place construction.
3. Provide other miscellaneous concrete filling indicated or required to complete the Work.
B.  Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is still green

and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and
terminations slightly rounded.

C.  Equipment Bases and Foundations:
1. Coordinate sizes and locations of concrete bases with actual equipment provided.

2. Construct concrete bases 6 inches (150 mm) high unless otherwise indicated on Drawings,
and extend base not less than 6 inches (150 mm) in each direction beyond the maximum
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W

dimensions of supported equipment unless otherwise indicated on Drawings, or unless
required for seismic anchor support.

Minimum Compressive Strength: 4000 psi (27.6 MPa) at 28 days.

Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowel rods on 18-inch (450-mm) centers around the full perimeter of concrete base.
For supported equipment, install epoxy-coated anchor bolts that extend through concrete
base and anchor into structural concrete substrate.

Prior to pouring concrete, place and secure anchorage devices.

a. Use setting drawings, templates, diagrams, instructions, and directions furnished
with items to be embedded.

b. Cast anchor-bolt insert into bases.

c. Install anchor bolts to elevations required for proper attachment to supported
equipment.

D.  Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and associated items.

1.
2.

Cast-in inserts and accessories, as shown on Drawings.
Screed, tamp, and trowel finish concrete surfaces.

3.10 CONCRETE CURING

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

1.

2.

3.

Comply with ACI 301 (ACI301M) and ACI 306.1 for cold weather protection during
curing.

Comply with ACI301 (ACI301M) and ACI305.1 (ACI305.1M) for hot-weather
protection during curing.

Maintain moisture loss no more than 0.2 Ib/sq. ft. x h (1 kg/sq. m x h), calculated in
accordance with ACI 305.1,) before and during finishing operations.

B.  Curing Formed Surfaces: Comply with ACI 308.1 (ACI 308.1M) as follows:

1.

98]
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Cure formed concrete surfaces, including underside of beams, supported slabs, and other
similar surfaces.

Cure concrete containing color pigments in accordance with color pigment manufacturer's
instructions.

If forms remain during curing period, moist cure after loosening forms.

If removing forms before end of curing period, continue curing for remainder of curing
period, as follows:

a. Continuous Fogging: Maintain standing water on concrete surface until final setting
of concrete.

b. Continuous Sprinkling: Maintain concrete surface continuously wet.

c. Absorptive Cover: Pre-dampen absorptive material before application; apply
additional water to absorptive material to maintain concrete surface continuously
wet.

d. Water-Retention Sheeting Materials: Cover exposed concrete surfaces with sheeting

material, taping, or lapping seams.
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e. Membrane-Forming Curing Compound: Apply uniformly in continuous operation
by power spray or roller in accordance with manufacturer's written instructions.

1)
2)

Recoat areas subject to heavy rainfall within three hours after initial
application.
Maintain continuity of coating and repair damage during curing period.

C.  Curing Unformed Surfaces: Comply with ACI 308.1 (ACI 308.1M) as follows:

1. Begin curing immediately after finishing concrete.
2. Interior Concrete Floors:
a. Floors to Receive Floor Coverings Specified in Other Sections: Contractor has

option of the following:

)

2)

3)

Absorptive Cover: As soon as concrete has sufficient set to permit application
without marring concrete surface, install prewetted absorptive cover over
entire area of floor.

a) Lap edges and ends of absorptive cover not less than 12-inches (300-
mm).

b)  Maintain absorptive cover water saturated, and in place, for duration of
curing period, but not less than seven days.

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.

a) Immediately repair any holes or tears during curing period, using cover
material and waterproof tape.
b) Cure for not less than seven days.

Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces
continuously wet for not less than seven days, utilizing one, or a combination
of, the following:

a) Water.
b) Continuous water-fog spray.

b. Floors to Receive Penetrating Liquid Floor Treatments: Contractor has option of the
following:

1)
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Absorptive Cover: As soon as concrete has sufficient set to permit application
without marring concrete surface, install prewetted absorptive cover over
entire area of floor.

a) Lap edges and ends of absorptive cover not less than 12 inches (300
mm).

b)  Maintain absorptive cover water saturated, and in place, for duration of
curing period, but not less than seven days.
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2)

3)

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.

a) Immediately repair any holes or tears during curing period, using cover
material and waterproof tape.
b) Cure for not less than seven days.

Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces
continuously wet for not less than seven days, utilizing one, or a combination
of, the following:

a) Water.
b) Continuous water-fog spray.

c. Floors to Receive Polished Finish: Contractor has option of the following:

1)

2)

Absorptive Cover: As soon as concrete has sufficient set to permit application
without marring concrete surface, install prewetted absorptive cover over
entire area of floor.

a) Lap edges and ends of absorptive cover not less than 12 inches (300
mm).

b)  Maintain absorptive cover water saturated, and in place, for duration of
curing period, but not less than seven days.

Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces
continuously wet for not less than seven days, utilizing one, or a combination
of, the following:

a) Water.
b) Continuous water-fog spray.

d. Floors to Receive Chemical Stain:

1))
2)

3)
4)

As soon as concrete has sufficient set to permit application without marring
concrete surface, install curing paper over entire area of floor.

Install curing paper square to building lines, without wrinkles, and in a single
length without end joints.

Butt sides of curing paper tight; do not overlap sides of curing paper.

Leave curing paper in place for duration of curing period, but not less than 28
days.

e. Floors to Receive Urethane Flooring:

1)

2)
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As soon as concrete has sufficient set to permit application without marring
concrete surface, install prewetted absorptive cover over entire area of floor.
Rewet absorptive cover, and cover immediately with polyethylene moisture-
retaining cover with edges lapped 6 inches (150 mm) and sealed in place.
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3.11 TOLERANCES

3) Secure polyethylene moisture-retaining cover in place to prohibit air from
circulating under polyethylene moisture-retaining cover.

4)  Leave absorptive cover and polyethylene moisture-retaining cover in place
for duration of curing period, but not less than 28 days.

f. Floors to Receive Curing Compound:

1)  Apply uniformly in continuous operation by power spray or roller in
accordance with manufacturer's written instructions.

2)  Recoat areas subjected to heavy rainfall within three hours after initial
application.

3)  Maintain continuity of coating, and repair damage during curing period.

4)  Removal: After curing period has elapsed, remove curing compound without
damaging concrete surfaces by method recommended by curing compound
manufacturer unless manufacturer certifies curing compound does not
interfere with bonding of floor covering used on Project.

g. Floors to Receive Curing and Sealing Compound:

1)  Apply uniformly to floors and slabs indicated in a continuous operation by
power spray or roller in accordance with manufacturer's written instructions.

2)  Recoat areas subjected to heavy rainfall within three hours after initial
application.

3)  Repeat process 24 hours later, and apply a second coat. Maintain continuity

of coating, and repair damage during curing period.

A.  Conform to ACI 117 (ACI 117M).

3.12 APPLICATION OF LIQUID FLOOR TREATMENTS

A.  Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid floor treatment
in accordance with manufacturer's written instructions.

1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and
complete surface repairs.

2. Do not apply to concrete that is less than seven days' old.

3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet; and
repeat brooming or scrubbing.

4. Rinse with water; remove excess material until surface is dry.

5. Apply a second coat in a similar manner if surface is rough or porous.

B.  Sealing Coat: Uniformly apply a continuous sealing coat of curing and sealing compound to
hardened concrete by power spray or roller in accordance with manufacturer's written
instructions.
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3.13

A.

3.14

D.

JOINT FILLING

Prepare, clean, and install joint filler in accordance with manufacturer's written instructions.
I. Do not fill joints until construction traffic has permanently ceased.

Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces
of joints clean and dry.

Install semirigid joint filler full depth in saw-cut joints and at least 2 inches (50 mm) deep in
formed joints.

Overfill joint, and trim joint filler flush with top of joint after hardening.

CONCRETE SURFACE REPAIRS
Defective Concrete:

1. Repair and patch defective areas when approved by Architect.
2. Remove and replace concrete that cannot be repaired and patched to Architect's approval.

Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2
parts fine aggregate passing a No. 16 (1.18-mm) sieve, using only enough water for handling and
placing.

Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks,
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains
and other discolorations that cannot be removed by cleaning.

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than
1/2 inch (13 mm) in any dimension to solid concrete.

Limit cut depth to 3/4 inch (19 mm).

Make edges of cuts perpendicular to concrete surface.

Clean, dampen with water, and brush-coat holes and voids with bonding agent.

Fill and compact with patching mortar before bonding agent has dried.

Fill form-tie voids with patching mortar or cone plugs secured in place with bonding
agent.

oo o

2. Repair defects on surfaces exposed to view by blending white portland cement and standard
portland cement, so that, when dry, patching mortar matches surrounding color.

a. Patch a test area at inconspicuous locations to verify mixture and color match before
proceeding with patching.

b. Compact mortar in place and strike off slightly higher than surrounding surface.

3. Repair defects on concealed formed surfaces that will affect concrete's durability and
structural performance as determined by Architect.

Repairing Unformed Surfaces:
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1.

REBUILD

Test unformed surfaces, such as floors and slabs, for finish, and verify surface tolerances
specified for each surface.

a. Correct low and high areas.
b. Test surfaces sloped to drain for trueness of slope and smoothness; use a sloped
template.

Repair finished surfaces containing surface defects, including spalls, popouts,
honeycombs, rock pockets, crazing, and cracks in excess of 0.01 inch (0.25 mm) wide or
that penetrate to reinforcement or completely through unreinforced sections regardless of
width, and other objectionable conditions.

After concrete has cured at least 14 days, correct high areas by grinding.

Correct localized low areas during, or immediately after, completing surface-finishing
operations by cutting out low areas and replacing with patching mortar.

a. Finish repaired areas to blend into adjacent concrete.

Correct other low areas scheduled to receive floor coverings with a repair underlayment.

a. Prepare, mix, and apply repair underlayment and primer in accordance with
manufacturer's written instructions to produce a smooth, uniform, plane, and level
surface.

b. Feather edges to match adjacent floor elevations.

Correct other low areas scheduled to remain exposed with repair topping.

a. Cut out low areas to ensure a minimum repair topping depth of 1/4 inch (6 mm) to
match adjacent floor elevations.
b. Prepare, mix, and apply repair topping and primer in accordance with manufacturer's

written instructions to produce a smooth, uniform, plane, and level surface.

Repair defective areas, except random cracks and single holes 1 inch (25 mm) or less in
diameter, by cutting out and replacing with fresh concrete.

a. Remove defective areas with clean, square cuts, and expose steel reinforcement with
at least a 3/4-inch (19-mm) clearance all around.

b. Dampen concrete surfaces in contact with patching concrete and apply bonding
agent.

c. Mix patching concrete of same materials and mixture as original concrete, except
without coarse aggregate.

d. Place, compact, and finish to blend with adjacent finished concrete.

e. Cure in same manner as adjacent concrete.

Repair random cracks and single holes 1 inch (25 mm) or less in diameter with patching
mortar.

a. Groove top of cracks and cut out holes to sound concrete, and clean off dust, dirt,
and loose particles.
b. Dampen cleaned concrete surfaces and apply bonding agent.
c. Place patching mortar before bonding agent has dried.
d. Compact patching mortar and finish to match adjacent concrete.
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e. Keep patched area continuously moist for at least 72 hours.
E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and
patching mortar.
F. Repair materials and installation not specified above may be used, subject to Architect's approval.
3.15 FIELD QUALITY CONTROL
A.  Special Inspections: Owner will engage a special inspector to perform field tests and inspections
and prepare testing and inspection reports.
B.  Testing Agency: Owner will engage a qualified testing and inspecting agency to perform tests
and inspections and to submit reports.
1. Testing agency shall be responsible for providing curing container for composite samples
on Site and verifying that field-cured composite samples are cured in accordance with
ASTM C31/C31M.
2. Testing agency shall immediately report to Architect, Contractor, and concrete
manufacturer any failure of Work to comply with Contract Documents.
3. Testing agency shall report results of tests and inspections, in writing, to Owner, Architect,
Contractor, and concrete manufacturer within 48 hours of inspections and tests.
a. Test reports shall include reporting requirements of ASTM C31/C31M,

ASTM C39/C39M, and ACI 301, including the following as applicable to each test

and inspection:

1)  Project name.

2)  Name of testing agency.

3) Names and certification numbers of field and laboratory technicians
performing inspections and testing.

4) Name of concrete manufacturer.

5)  Date and time of inspection, sampling, and field testing.

6)  Date and time of concrete placement.

7)  Location in Work of concrete represented by samples.

8)  Date and time sample was obtained.

9)  Truck and batch ticket numbers.

10)  Design compressive strength at 28 days.

11)  Concrete mixture designation, proportions, and materials.

12)  Field test results.

13) Information on storage and curing of samples before testing, including curing
method and maximum and minimum temperatures during initial curing
period.

14)  Type of fracture and compressive break strengths at seven days and 28 days.

C.  Batch Tickets: For each load delivered, submit three copies of batch delivery ticket to testing
agency, indicating quantity, mix identification, admixtures, design strength, aggregate size,
design air content, design slump at time of batching, and amount of water that can be added at
Project site.
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D.  Inspections:

1. Headed bolts and studs.
2. Verification of use of required design mixture.
3. Concrete placement, including conveying and depositing.
4. Curing procedures and maintenance of curing temperature.
5. Verification of concrete strength before removal of shores and forms from beams and slabs.
6. Batch Plant Inspections: On a random basis, as determined by Architect.
E. Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance with

ASTM C 172/C 172M shall be performed in accordance with the following requirements:

L.

7.

REBUILD

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.

a. When frequency of testing provides fewer than five compressive-strength tests for
each concrete mixture, testing shall be conducted from at least five randomly
selected batches or from each batch if fewer than five are used.

Slump: ASTM C143/C143M:

a. One test at point of placement for each composite sample, but not less than one test
for each day's pour of each concrete mixture.
b. Perform additional tests when concrete consistency appears to change.

Slump Flow: ASTM C1611/C1611M:

a. One test at point of placement for each composite sample, but not less than one test
for each day's pour of each concrete mixture.
b. Perform additional tests when concrete consistency appears to change.

Air Content: ASTM C231/C231M pressure method, for normal-weight concrete;

a. One test for each composite sample, but not less than one test for each day's pour of
each concrete mixture.

Concrete Temperature: ASTM C1064/C1064M:

a. One test hourly when air temperature is 40 deg F (4.4 deg C) and below or 80 deg F
(27 deg C) and above, and one test for each composite sample.

Compression Test Specimens: ASTM C31/C31M:

a. Cast and laboratory cure two sets of three 6-inch (150 mm) by 12-inch (300 mm)
or 4-inch (100 mm) by 8-inch (200 mm) cylinder specimens for each composite
sample.

b. Cast, initial cure, and field cure two sets of three standard cylinder specimens for
each composite sample.

Compressive-Strength Tests: ASTM C39/C39M.
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10.

11.

12.

13.

a. Test one set of three laboratory-cured specimens at seven days and one set of two
specimens at 28 days.

b. Test one set of three field-cured specimens at seven days and one set of two
specimens at 28 days.

C. A compressive-strength test shall be the average compressive strength from a set of

two specimens obtained from same composite sample and tested at age indicated.

When strength of field-cured cylinders is less than 85 percent of companion laboratory-
cured cylinders, Contractor shall evaluate operations and provide corrective procedures for
protecting and curing in-place concrete.

Strength of each concrete mixture will be satisfactory if every average of any three
consecutive compressive-strength tests equals or exceeds specified compressive strength,
and no compressive-strength test value falls below specified compressive strength by more
than 500 psi (3.4 MPa) if specified compressive strength is 5000 psi (34.5 MPa), or no
compressive strength test value is less than 10 percent of specified compressive strength if
specified compressive strength is greater than 5000 psi (34.5 MPa).

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:

a. 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.

b. Testing and inspecting agency may conduct tests to determine adequacy of concrete
by cored cylinders complying with ASTM C42/C42M or by other methods as
directed by Architect.

1)  Acceptance criteria for concrete strength shall be in accordance with ACI 301
(ACI 301M), section 1.6.6.3.

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

Correct deficiencies in the Work that test reports and inspections indicate do not comply
with the Contract Documents.

F. Measure floor and slab flatness and levelness in accordance with ASTM E1155 (ASTM E1155M)
within 24 hours of completion of floor finishing and promptly report test results to Architect.

3.16 PROTECTION

A. Protect concrete surfaces as follows:

ANl o e

REBUILD

Protect from petroleum stains.

Diaper hydraulic equipment used over concrete surfaces.
Prohibit vehicles from interior concrete slabs.

Prohibit use of pipe-cutting machinery over concrete surfaces.
Prohibit placement of steel items on concrete surfaces.

Prohibit use of acids or acidic detergents over concrete surfaces.
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7. Protect liquid floor treatment from damage and wear during the remainder of construction
period. Use protective methods and materials, including temporary covering,
recommended in writing by liquid floor treatments installer.

8. Protect concrete surfaces scheduled to receive surface hardener or polished concrete finish
using Floor Slab Protective Covering.

END OF SECTION 033000
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SECTION 100610

EXTERIOR SIGNAGE

PART 1 REQUIRED SUBMITTALS
1.1  QUALIFICATIONS

A. The awarded Fabricator will have provided their qualifications at or prior to the time of
Bid. The Fabricator is required to submit as part of the submittal process additional
qualifications for any subcontractors, including but not limited to, installers, electrician,
specialty sub-contractor and/or project managers not included or accepted with the bid
award of the project. The Owner reserves the right to accept or reject any sub-contractor
and/or project manager submitted for review. Qualifications should include: a minimum
of 5-10 years relevant experience and shall provide information that illustrates the
following:

1. Firm/Personnel qualifications.
2. Projects of similar size and complexity.
3. Demonstration of high quality craftsmanship.
4. Project management team and experience.
B. Regional Vendors:

1. Urban Sign and Crane
527 E. Chestnut Avenue
Voorhees, NJ 08360
856.691.8388
www.urbansigncompany.com

2. M.S. Signs, Inc.
6 Morris Street
Paterson, NJ 07501
973.569.1111
WWW.mssign.com

3. L&H Sign Company
425 North 3" Street
Reading, PA 19601
www.lhsigns.com

4. Compass Sign Co LLC
1505 Ford Road
Bensalem, PA 19020
215.639.677
WWwWw.compass-sign.net
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5. Allied Environmental Signage
69 Megill Road
Farmingdale, NJ 07727
732.751.1818
www.allied-signs.com

6. Or proposed qualified manufacturer, qualifications to be submitted to the owner
for approval.

1.2 SHOP DRAWINGS

A. Submit one (1) electronic set of shop drawings as outlined below: Include plans,
elevations, sections and large-scale details of sign construction, wording, and lettering
layout. Show anchorages and accessory items. Provide graphic layouts of each individual
sign face and message for each sign location. Show fabrication and installation details,
including all sign components such as: extrusions, brackets, bracing, hardware, internal
framing, etc. Alphabet of each type style required by the contract documents; upper and
lowercase, with numerals, punctuation and accents. Shop drawings MUST include all
field verified conditions and dimensions. Show installation and mounting heights.

1.3 PRODUCT SPECS AND WARRANTY INFORMATION

A. Provide documentation outlining all project warranties, including both product and
manufacturing. Submit cut sheets for all specified products.

1.4 SAMPLES

A. Samples shall be clearly labeled on the back (where possible), designating item number,
name of manufacturer, sign type and location. Fabricator shall submit a minimum of two
(2) samples of each color and finish applied on each material type as indicated in the
drawing package. Samples should represent the final finish of each element and will be
used as control samples for production approval. Samples should represent extreme
variations in color and texture that might occur during fabrication. Please submit the
following samples as specified in the drawing package, list project specific submittal
requirements.

1.5 COLOR SAMPLES

A. Color sample(s) for each specified color, process and finish. Color submittal(s) shall be
submitted on each relevant substrate specified.

1.6 MATERIAL SAMPLES

A. Material samples of each specified Material (M1, M2 etc.)in each color and finish
specified. Submit manufacturer's standard color palette where required for color and
finish selection.

1.7 CHPL SAMPLES
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A. Custom High Pressure Laminate (CHPL) manufacturer must supply project-specific
electronic PDF proofs for content approval and minimum 8" x 10" x .060" actual material
lab samples for color and finish approval from production-ready digital art work and
specifications as provided by Designer.154 Philadelphia Parks and Recreation I
SIGNAGE STANDARD MANUAL

1.8 PAPER TEMPLATES

A. Templates should be fully assembled or have complete registration marks for assembly.
Fabricator shall provide for Designer approval, full-size paper templates for review and
approval in the field of the following sign types:

1. CUS.1
1.9 SIGN SAMPLES
A. Sign Contractor shall construct the following sign samples/mock-ups:

1. PID-4 (only required by Fabricator on initial fabrication contract for this
program)

1.10  REVIEW PROCESS

A. Each reviewing party, i.e. Designer, Owner, Architect, etc. will each require a minimum
of 10 business days to review all submittals. The process and sequence of submittal and
review shall be discussed and agreed to during the project kickoff meeting. Designer
reserves the right to reject any submittal (shop drawing, sample, etc.) that does not satisfy
the requirements as outlined in this document including but not limited to: field
conditions, construction, finish or color requirements. Submit additional drawings/
samples as required to obtain final approval.

PART 2 PROJECT REQUIREMENTS
2.1 WORK INCLUDED

A. Site verification, fabrication, and delivery-of all sign types and quantities indicated in the
final approved Copy List and Sign Location Plan. Installation of signs may be completed
by the Fabricator or the General Contractor. Fabricator to verify the sign quantities from
the Copy List and Sign Location Plans and if discrepancies exist, notify the Designer of
any such discrepancies. Work shall include all support structures and fasteners required
for installation. Work shall include all design engineering needed to produce the project
to comply with all applicable municipal, state and federal code, and structural soundness.
Fabricator is responsible for submitting engineered drawings signed and sealed by
structural engineer. Fabricator to provide all services, subcontractors, labor, materials and
equipment needed to complete the work described in this design drawings and
specifications document. It is the Fabricator's responsibility to have all drawings signed
and sealed by a Structural Engineer. Fabricator shall visit site before construction begins
and inspect each proposed sign location. Any issues or concerns shall be communicated
to the Designer in writing within twenty-four (24) hours. Upon award of the bid, the
selected Fabricator shall arrange a meeting with the Designer to review the scope of
work. Fabricator will be responsible for generating evacuation maps at all programmed
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locations based on template provided by Designer. Fabricator will be responsible for
providing the Designer and Owner a project schedule that outlines durations for all work
including delivery dates for submittals and Designer and Owner review time. Sign
Contractor shall update and reissue the schedule throughout the project and communicate
all changes/impacts on the schedule to Designer and Owner. Prior to installation, the
Fabricator shall conduct a pre-install walk through with the Designer and Owner to
address any potential issues/questions. At the substantial completion of the project the
Fabricator shall perform a walk-through with the Designer and Owner to inspect the
installation and create a punch list of all unsatisfactory items. Fabricator is required to
complete all punch list items within 3-4 weeks of receipt of punch list.

2.2 WORK QUALITY

A. All work to be done in a professional manner and to the highest trade standards.
Fabricator is responsible for insuring the quality standards above for all related
professional and trade subcontracted work including: general carpentry, masonry,
electrical, landscaping, or utilities required for the installation of all sign types as
described, unless otherwise agreed to by Owner. All subcontracted work must meet the
general accepted professional standards.

2.3 REFERENCE STANDARD

A. The following materials reference standards will apply to the work materials (use most
current version of reference standards):
1. ASTM A36 Structural Steel

2. ASTM A123 Zinc (Hot Galvanized) coatings on products fabricated from
rodded, pressed, and forged steel shape, plates and bars.

3. ASTM B221 Aluminum-alloy extruded bars, rods, wire, shapes and tubes.

4. ASTM D822 Light and Water exposure apparatus (Carbon-arc type) for testing
paint, varnish, lacquer, and related products.

5. ASTM E84 Surface-burning characteristics of building materials, lacquer and
related products.

6. AWI Comply with applicable requirements of "Architectural Woodwork Quality
Standards" published by the Architectural Woodwork Institute.

7. CDA Copper Development Association, Inc.

8. FS L-P-391 Plastic sheet, rods and tubing, rigid, cast materials

9. FS L-P-387 Plastic sheet, laminated, thermosetting

10. PS-1 Construction and industrial plywood

11. PEI Porcelain Enamel Institute

12. TM 8135 QQ-B-613 (Fed Spec) Brass, Muntz 280

13. UL-943 Fluorescent lamp ballasts quality

24 WARRANTIES

A. Warrant all products (including, but not limited to: materials, hardware and finishes)
against any and all defects based on manufacturers' supplied warranties from date of
installation. All manufacturer warranties should be submitted to the Designer and
Owner for review.
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1. Vinyl die-cut letters: warranted against delimitation from substrate.

2. Paint finishes: warranted against fading or chalking, corrosion developing
beneath paint surfaces of the support systems (except for obvious vandalism or
other external damage to the paint surfaces).

3. Corrosion of the fastenings.

4. The signs not remaining true and plumb on their supports during normal wear.

5. Fading of the colors when matched against a sample of the original color and
material.

6. Discoloration of metal finishes.

7. Adhesives, e.g. tape and epoxy

8. Paneling not remaining true and plumb on their supports during normal wear.

B. The Fabricator shall correct any and all material and/ or workmanship defects which
may appear during the warranty period by restoring defective work to the standard of
the contract documents at no cost to the Owner and to the Owner's satisfaction.
Corrections include, but are not limited to: disfiguring of any surface due to chalking,
rusting, bubbling, or other disintegration of the sign face or of the messages or of the
edge finish of the sign inserts or panel.

C. Manufacturer warrants that under normal wear and use the installation and sign posts
will not crack or fail for a period of one (10) years from the date of substantial
completion.

D. Installer shall provide labor and material warranty for a period of (1) full year from the
date of substantial completion.

2.5 CHPL SAMPLES

A. Manufacturer warrants that under normal wear and use the workmanship and materials
used in the CHPL product purchased from the Manufacturer will meet t he standards
set forth on the applicable specification materials and that the product will not
delaminate, peel, blister, crack or fade for a period ten (10) full years from the date of
purchase.

B. In the event that the product does not perform as warranted:

1.Manufacturer shall be allowed to conduct an on-site inspection and investigation,
or be provided digital images of defects

2.Manufacturer shall work directly with the end-user to resolve any warranty
matter,

3.The sole remedy will be the repair or replacement of the defective product at the
sole discretion of t he Manufacturer, and/ or

4.The repair or replacement by Manufacturer shall be limited to the re-manufacture
and shipment of the replacement or repaired product to the site of the end-user's
product.
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C. This warranty only applies to the manufacture and material used in the manufacture of t
he product. Manufacturer shall not be liable for any other costs, including but not
limited to installation, labor or other costs or expenses. Any repair or replacement shall
be warranted for a period up to the remaining life of the original warranty. Further the
repair or replacement costs incurred by Manufacturer shall not exceed the purchase
price paid for the product.

2.6 QUALITY ASSURANCE

A. Work done and materials furnished shall meet the highest industry standards in every
respect and, unless otherwise specified, materials and equipment shall be new and of t
he latest design.

B. The Design Intent Package should provide everything necessary for a complete
contract.

C. In the event of conflict or omission, the Fabricator shall consult the Designer for
resolution. All clarifications are to be made in writing in the form of an RFI from the
Fabricator to the Designer.

D. Use only personnel thoroughly skilled and experienced with the products and method
for fabrication and installation of signage specified.

E. The Owner shall reserve the right to reject any shop drawings, samples or other
submittals, as well as any finished product or installation, that cannot meet the standard
of quality established. Any such decision will be considered final and not subject to
recourse.

F. Materials and hardware not specified, but necessary to the complete functioning of the
sign, shall conform to the quality level established.

G. Substitutions of items specifically indicated in this specifications package that serve the
same function with equal performance will be considered upon submission of
substitution.

2.7 PROTECTION AND STORAGE

A. Fabricator is responsible for storage of signs and assemblies and protection from
damage at the shop, in transit and until erected in place, complete, inspected and
accepted by Owner.

B. Fabricator is responsible for the replacement pilferage both prior to and until inspection
and acceptance of installation by the Owner.

2.8 INSPECTION

A. All production materials, color samples and paints, fabricated or partially fabricated
items shall be available for inspection, on-site or in the shop, by the Owner or Designer
during the manufacturing process and until final delivery, installation and acceptance,
to determine compliance with the requirements of these specifications. Shop inspection
approvals do not guarantee final acceptance of installed work.

2.9 INSTALLATION
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A. Install sign units and components with concealed fasteners unless otherwise shown.

Refer to drawings for general method of installation. Verify each surface in field to
determine appropriate mounting hardware. Fabricator is responsible for determining
where below ground or in-wall structural tie-ins may be required. All elements should
be installed true and plumb in accordance with the design intent of this document. Sign
location drawings show approximate locations of signs. Fabricator, Designer and
Owner shall conduct a pre-install mark out walk through to confirm all locations and
identify areas of conflict. Fabricator is responsible for determining the location of
underground structures and utilities on ground-mounted signs. Any conflicts should be
brought to the attention of the Owner and Designer.

2.10 REGULATORY REQUIREMENTS

A. All installation work shall comply with applicable municipal, state and federal codes,

sign ordinances and ADA guidelines for handicapped and fire/life safety signing.

B. All OSHA safety requirements will be implemented during fabrication and installation

as needed or required to comply with safety regulations.

. All field/site work shall be conducted in compliance with the Owner/Construction

Manager's requirements/ regulations for the site, particularly areas open and accessible
to the public. Work area protection shall be required as needed and all site-specific
rules should be reviewed and outlined during the project kick-off meeting.

2.11 CLEAN UP

A. Daily and upon completion of installation remove all waste, dirt, wrappings and excess

materials, tools and equipment, and thoroughly clean all surfaces to the satisfaction of
the Owner.

2.12 REORDERING

A. Reordering all items specified in this package shall be available to t he Owner in

additional quantities for a period of 10 years after completion of all work called for in
this specification.

PART 3 QUALITY OF MATERIALS

3.1

REBUILD

ALUMINIUM

A. Aluminum shall be of best commercial quality and the various forms shall be straight

and true. There shall be no scratches, scars or buckles. Size thickness and finish of
aluminum shall be per NAAMM "Metal Finishes Manual". Comply with the following
industry standards.

. Aluminum sheets shall conform to ASTM B209 6061-T6

. Aluminum extrusions shall conform to ASTM B241 6063 T6. Wall thickness shall be a

minimum of 1/8" thick unless otherwise shown.
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D. Brushed Finishes-Brush with abrasive of increasing grit# in a linear directional pattern.

E. Final surface shall have visible grain pattern to match sample approved by Designer.
Spray with clear protective finish.

F. Polished Finish-Brush with abrasive of increasing grit #. Buff to a mirror finish with no
visible grain. Match sample approved by Designer. Spray with clear protective finish.

G. Non-Directional Finish-Brush with abrasive mounted in a random orbital sander.
Match sample approved by Designer. Spray with clear protective finish.
3.2 STAINLESS STEEL

A. Structural Stainless steel shapes to be rolled or laser fused, as manufactured by
Stainless Structurals, LLC. (936-538- 7600, www.stainless-structurals.com)

B. Chromium stainless steel sheet. Use type 304 or type 316 stainless steel with 16%
chromium and 10% nickel.

C. For steel exposed to view on completion, provide materials having flat, smooth
surfaces without blemishes. Do not use materials whose surfaces exhibit pitting, seam
marks, roller marks, rolled trade names, or roughness. Stainless Steel Plate, Sheet and
Strip: Provide stainless steel plate, sheet, or strip, AISI Type 302, complying with
requirements of ASTM A 167.

D. Stainless Steel Finishes: Finish designations prefixed by "AISI" conform to the system
established by the American Iron and Steel Institute for designating finishes.

E. Finish: Bead blasted & Pickled.

3.3 CUSTOM HIGH PRESSURE LAMINATE

A. Provide Custom High pressure laminate as manufacturer by iZone or an approved
equal.

B. Custom High Pressure Laminate material composed of required layers of phenolic resin
impregnated brown kraft filler paper to produce specified thicknesses, surfaced by a
layers of melamine overlay, graphics imaged on saturation grade paper with UV
resistant pigment based process color inks, and with an optically clear UV overlay that
will resist no less that 99% of all sunlight and UV rays, as well as provide a graffiti
resistant surface that allows for removal with standard cleaners.

C. Layers of material are to be assembled, and heat/ pressure consolidated at
approximately 1200 PSI at temperatures exceeding 275° Fahrenheit at manufacturer's
prescribed time frames.

D. All manufacturing processes of printing, pressing, machining, finishing and crating to
be accomplished within a single standalone manufacturing facility to ensure consistent
quality control and providing standard product delivery times of three weeks.
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34 WOOD

A. #1 grade black locust lumber. Sustainably harvested. Eased edges. Apply a UV clear
coat to enhance the wood grain and provide additional protection.

3.5 REFLECTIVE GRAPHICS

A. Provide 3M Scotchlite enclosed lens reflective sheeting or approved equal.

3.6 CONCRETE
A. All concrete footers are to be poured in place.

B. All concrete footers are to be poured from thoroughly mixed and agitated concrete in
order prevent unreasonable voids in the finished casting.

C. Concrete to meet specified "PSI Test" for strength: 3,500 psi minimum. Concrete to
meet specified "Slump test" before pouring footing. All footings to extend past the frost
line.

D. Any footers or posts for signs will be placed in wet concrete and allowed to fully cure
in place before any signage is attached or mounted to it in any way. All exposed faces
of concrete shall receive a finish to match existing, adjacent surfaces.

3.7 VHB FOAM TAPES
A. Provide 3M Scotch VHB 4930
B. Adhesive shall be Acrylic VHB

C. Carrier shall be closed cell foam

3.8 ACCESSORIES ANCHORS AND FASTENINGS

A. Provide anchors and fasteners required to secure work in place. Do not expose
fastenings on surface of sign panels unless specifically noted otherwise. Do not deform,
distort or discolor sign face surfaces by attachment of concealed fastenings.

B. All fastenings shall be non-corrosive and resistant to oxidation or other corrosive
action, of the same composition completely through their cross sections, particularly
when used below grade. Use highest quality stainless steel hardware and fasteners.

C. Anchors, inserts or fasteners shall be compatible with sign materials, shall not result in
galvanic action or chemical interaction of adhesives and shall have demonstrable and
sufficient strength for intended use.
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D. Steel anchors and fastenings for exterior use shall be galvanized in accordance with
ASTM A153.

E. Fabricate and install signs with fastenings to withstand all actions imposed by use; 30
psf wind perpendicular to surfaces, water, ice, snow loads and similar forces.

F. Anchor bolts in concrete shall be cast in place. Fabricator shall furnish instructions for
the setting of anchors and bearing plates. Fabricator shall ascertain that the items are
properly set during the process of the work.

G. Secure work with fastenings of same color and finish as the components they secure
where they are exposed to view, unless noted otherwise. All exposed fasteners must be
vandal resistant and have vandal-proof "spanner" type slots to be removed only with a
special driver head.

3.9 DISPLAY CASES

A. Provide Display Cases as manufacturer by Allen Display (allendisplay.com) or an
approved equal.

1.24wx36h, 1 Door Enclosed Bulletin Board, Outdoor Usage, Frame Finish: Sat in
Aluminum, hinged, shatter-resistant acrylic door with lock, weatherized rear
panel, thick rubber door seal, interior back with tackable vinyl, self healing to
withstand repeated tacking, exterior case depth is 2"

2.36wx48h, 1 Door Enclosed Bulletin Board, Outdoor Usage, Frame Finish: Satin
Aluminum, hinged, shatter-resistant acrylic door with lock, weatherized rear
panel, thick rubber door seal, interior back with tackable vinyl, self healing to
withstand repeated tacking, exterior case depth is 2"

3.48wx36h, 2 Door Enclosed Bulletin Board, Outdoor Usage, Frame Finish: Satin
Aluminum, hinged, shatter-resistant acrylic door with lock, weatherized rear
panel, thick rubber door seal, interior back with tackable vinyl, self healing to
withstand repeated tacking, exterior case depth is 2"

B. Self-healing Tack Surface Provide Tack Surface as manufacturer by Rubber Flooring
Inc. (rubberflooringinc.com) or an approved equal.

1.Tough Rubber Roll - 3' or 4' widths and custom lengths - Smm thick recycled
rubber buffings are the cleanest, strongest, and most consistent raw material as
compared to some of the cheap recycled crumb rubber alternatives available.
Product is made in the U.S.A.

REBUILD 100610 - 10 EXTERIOR SIGNAGE
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SECTION 311000 - SITE CLEARING

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:

Protecting existing vegetation to remain.

Removing existing vegetation.

Clearing and grubbing.

Stripping and stockpiling topsoil.

Stripping and stockpiling rock.

Removing above- and below-grade site improvements.
Disconnecting, capping or sealing, and removing site utilities.
Temporary erosion and sedimentation control.

PR WD =

DEFINITIONS

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

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

Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-
place surface soil; the zone where plant roots grow. 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 larger than 2 inches in diameter; and free of
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.

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

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

REBUILD 311000 - 1 SITE CLEARING
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1.4

1.5

1.6

1.7

1.8

A.

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site.

MATERIAL OWNERSHIP

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

ACTION SUBMITTALS

Buy America certification. Provide signed certification by the Contractor that manufactured
products meet FTA Buy America requirements of 49 U.S.C. 5323(j)(1) and the applicable
regulations in 49 C.F.R. Part 661.5. Provide manufacturer supporting documentation.

INFORMATIONAL 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. Use sufficiently detailed photographs or video recordings.
2. Include plans and notations to indicate specific wounds and damage conditions of each
tree or other plant designated to remain.

Topsoil stripping and stockpiling program.
Rock stockpiling program.

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

Burning: Documentation of compliance with burning requirements and permitting of authorities
having jurisdiction. Identify location(s) and conditions under which burning will be performed.

QUALITY ASSURANCE

Topsoil Stripping and Stockpiling Program: Prepare a written program to systematically
demonstrate the ability of personnel to properly follow procedures and handle materials and
equipment during the Work. Include dimensioned diagrams for placement and protection of
stockpiles.

Rock Stockpiling Program: Prepare a written program to systematically demonstrate the ability
of personnel to properly follow procedures and handle materials and equipment during the
Work. Include dimensioned diagrams for placement and protection of stockpiles.

REBUILD 311000 - 2 SITE CLEARING
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1.9

A.

G.

FIELD CONDITIONS

Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied
or used facilities during site-clearing operations.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities
without permission from Owner and authorities having jurisdiction.
2. Provide alternate routes around closed or obstructed trafficways 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.

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

Utility Locator Service: Notify Call Before You Dig for area where Project is located before site
clearing.

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

Tree- and Plant-Protection Zones: Protect according to requirements in Section 015639
"Temporary Tree and Plant Protection."

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

PART 2 - PRODUCTS

2.1

A.

MATERIALS

Satisfactory Soil Material: Requirements for satisfactory soil material are specified in
Section 312000 "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.
REBUILD 311000 -3 SITE CLEARING
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B.  Verify that trees, shrubs, and other vegetation to remain or to be relocated have been flagged
and that protection zones have been identified and enclosed according to requirements in
Section 015639 "Temporary Tree and Plant Protection."
C.  Protect existing site improvements to remain from damage during construction.
1. Restore damaged improvements to their original condition, as acceptable to Owner.
32 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 requirements of authorities
having jurisdiction.
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.
33 TREE AND PLANT PROTECTION
A.  Protect trees and plants remaining on-site according to requirements in Section 015639
"Temporary Tree and Plant Protection."
B.  Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that are
damaged by construction operations according to requirements in Section 015639 "Temporary
Tree and Plant Protection."
34 EXISTING UTILITIES
A.  Contractor shall 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.
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.
REBUILD 311000 - 4 SITE CLEARING

PROIJ. NO. 16602E-02-02



City of Philadelphia Dept. of Parks and Recreation
Vernon Park General Site Improvements

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 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.

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

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.
Grind down stumps and remove roots larger than 2 inches in diameter, obstructions, and
debris to a depth of 18 inches below exposed subgrade.

3. Use only hand methods or air space for grubbing within protection zones.

4, Chip removed tree branches and 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 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 depth of 6 inches in a manner to prevent intermingling with underlying subsoil
or other waste materials.

1. Remove subsoil and nonsoil materials from topsoil, including clay lumps, gravel, and
other objects larger than 2 inches in diameter; trash, debris, weeds, roots, and other waste
materials.

C.  Stockpile topsoil away from edge of excavations without intermixing with subsoil or other
materials. 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.

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.

REBUILD 311000 - 5 SITE CLEARING
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3.7

3.8

A.

SITE IMPROVEMENTS

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.

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.

DISPOSAL OF SURPLUS AND WASTE MATERIALS

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.

Burning tree, shrub, and other vegetation waste is permitted according to burning requirements
and permitting of authorities having jurisdiction. Control such burning to produce the least
smoke or air pollutants and minimum annoyance to surrounding properties. Burning of other
waste and debris is prohibited.

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

REBUILD 311000 -6 SITE CLEARING
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SECTION 312000 - EARTH MOVING

PART 1 - GENERAL

1.1

1.2

1.3

A.

S 0w »

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:

Excavating and filling for rough grading the Site.

Preparing subgrades.

Excavating and backfilling for buildings and structures.

Drainage course for concrete slabs-on-grade.

Subbase course for concrete.

Subbase course and base course for asphalt paving.

Subsurface drainage backfill for walls and trenches.

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

PN R WD =

Related Requirements:

1. Division 01 Section "Temporary Facilities and Controls" for temporary controls, utilities,
and support facilities; also for temporary site fencing if not in another Section.

2. Division 31 Section "Site Clearing" for site stripping, grubbing, stripping and stockpiling
topsoil, and removal of above- and below-grade improvements and utilities, and seeding
restoration.

SUBMITTALS

Documentation of disposal of asphalt pavement at a landfill.

Documentation of disposal of all soil and materials removed from the project site.

Aggregate source and material certifications.

Qualification Data: For qualified testing agency. Qualified according to ASTM E 329 and
ASTM D 3740 for testing indicated.

Material Test Reports: For each on-site and borrow soil material proposed for fill and backfill as
follows:

1. Classification according to ASTM D 2487.
2. Laboratory compaction curve according to ASTM D 698

REBUILD 312000 - 1 EARTH MOVING
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1.4

A.

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: Warm-mix asphalt pavement layer placed between the subbase course and warm-
mix surface 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.

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.

Fill: Soil materials used to raise existing grades.

Rock: Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders
of rock material 3/4 cu. yd. or more in volume that exceed a standard penetration resistance of
100 blows/2 inches when tested by a geotechnical testing agency, according to ASTM D1586.

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 warm-mix
asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete
pavement or a cement concrete or warm-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.

Clean Fill: Uncontaminated, non-water-soluble, non-decomposable inert solid material. The
term includes soil, rock, stone, dredged material, used asphalt, and brick, block or concrete from
construction and demolition activities that is separate from other waste and recognizable as
such. (25 Pa. Code §§ 271.101 and 287.101) The term does not include materials placed in or
on the waters of the Commonwealth unless otherwise authorized.

Potentially Contaminated Material: Unclassified excavated soil and material which includes
visual evidence of contamination, is emitting an odor, and/or consists of extended
Photoionization Detector (PID) readings.

REBUILD 312000 - 2 EARTH MOVING
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1.5

0.

Contaminated Materials: Regulated fill including soil, rock, stone, dredged material, used
asphalt, historic fill, and brick, block or concrete from construction and demolition activities
that is separate from other waste and recognizable as such that has been affected by a spill or
release of a regulated substance and the concentrations of regulated substances exceeding the
values in PA Department of Environmental Protection Burecau of Waste Management —
Management of Fill document Appendix B, Table FP-la (Organic Constituents) and FP-1b
(Metals and Inorganic Constituents).

Best Available Rock (BAR): Excavation and placement of Best Available Rock (BAR) material
as directed, supplementing PennDOT Publication 408, Section 206.2(a)1.d and 206.3(b).
FIELD CONDITIONS

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

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

authorities having jurisdiction.

Utility Locator Service: Notify “One Call” for area where Project is located before beginning
earth-moving operations.

PART 2 - PRODUCTS

2.1

SOIL & AGGREGATE MATERIALS

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

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

Unsatisfactory Soils: Soil Classification Groups CL, OL, CH, MH, OH, and PT according to
ASTM D2487, or a combination of these groups.

1. Unsatisfactory soils also include satisfactory soils not maintained within 3 percent of
optimum moisture content at time of compaction.

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

Base Course: PennDOT #2A

REBUILD 312000 - 3 EARTH MOVING
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F. Engineered (Structural) Fill: PennDOT 2RC

G. Bedding course and initial backfill for utility piping - Refer to sections for sanitary sewerage
piping, storm drainage piping and water service connections for bedding and backfill materials
specific to the pipe and structures for each use.

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

L Sand: ASTM C 33/C 33M, fine aggregate.

J. Topsoil: Friable clay loam surface soil. Satisfactory topsoil is reasonably free of subsoil, clay
lumps, stone and other objects over one inch in diameter, and without weeds, roots and other
objectionable material.

1. Topsoil shall contain not less than 2% or more than 10% organic matter, as determined
by AASHTO Designation T-164.
2. On-site topsoil shall not be used.
3. Obtain topsoil from a source where the soil has proven ability to grow crops.
4.  Furnished topsoil shall meet the following grade analysis:
Sieve Minimum Percent Passing
" 100
No. 4 75
No. 10 60
5. All materials unsuitable for use as topsoil shall become the property of the Contractor.
22 GEOTEXTILE

A.  For Rip Rap and surface stone lining and Slope matting — PennDOT Class 4, Type A

B.  For Seperation: - PennDOT Class 4, Type A.

C.  For Subsurface Drainage — PennDOT Class 1

23 ACCESSORIES

A.  Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape manufactured for

marking and identifying underground utilities, 6 incheswide and 4 mils thick, continuously
inscribed with a description of the utility; colored as follows:
L. Red: Electric.
2. Yellow: Gas, oil, steam, and dangerous materials.
3. Orange: Telephone and other communications.
4. Blue: Water systems.
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Green: Sewer systems.

PART 3 - EXECUTION

3.1

3.2

3.3

34

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 during earth-moving operations.

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

Care to be exercised during excavation to prepare subgrade to protect and not over excavate to
shallow utilities.
DEWATERING
Provide dewatering system of sufficient scope, size, and capacity to control hydrostatic
pressures and to lower, control, remove, and dispose of ground water and permit excavation and

construction to proceed on dry, stable subgrades.

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.

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

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.
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PROIJ. NO. 16602E-02-02



City of Philadelphia Dept. of Parks and Recreation
Vernon Park General Site Improvements

3.5

3.6

3.7

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. 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.

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

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

EXCAVATION FOR WALKS AND PAVEMENTS

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

EXCAVATION FOR UTILITY TRENCHES

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

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

Excavate trenches to uniform widths to provide the following clearance on each side of pipe or
conduit. Excavate trench walls vertically from trench bottom to 12 inches higher than top of
pipe or conduit unless otherwise indicated.

1. Clearance: 12 inches each side of pipe or conduit.

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 in nominal diameter, hand-excavate trench
bottoms and support pipe and conduit on an undisturbed subgrade.

2. For pipes and conduit 6 inches 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.
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3.8

3.9

3.10

3.11

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

bearing material to allow for bedding course.

Trench Bottoms: Excavate trenches 4 inches deeper than bottom of pipe and conduit elevations
to allow for bedding course. Hand-excavate deeper for bells of pipe.

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

SUBGRADE INSPECTION

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

Proof-roll subgrade in accordance with per PennDOT Publication 408, Section 206.

L. Mitigation measures for soft spots, unsatisfactory soils, and areas of excessive pumping
or rutting, as determined by Engineer, shall occur in accordance with PennDOT
Publication 408, Section 206.

Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or

construction activities, as directed by Engineer, without additional compensation.

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, may be used when approved by

Architect.

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

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. Surveying locations of underground utilities for Record Documents.
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2. Testing and inspecting underground utilities.
3.  Removing concrete formwork.
4.  Removing trash and debris.

B. Place backfill on subgrades free of mud, frost, snow, or ice.
3.12 UTILITY TRENCH BACKFILL
A. Place backfill on subgrades free of mud, frost, snow, or ice.
B.  Place and compact final backfill using satisfactory material (see DIV 33 sections) to final
subgrade elevation.
C.  Warning Tape: Install warning tape directly above utilities, 12 inches below finished grade,
except 6 inches below subgrade under pavements and slabs.
3.13 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.
3.14 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.

3.15 COMPACTION OF SOIL BACKFILLS AND FILLS
A.  Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material
compacted by heavy compaction equipment, and not more than 4 inches in loose depth for
material compacted by hand-operated tampers.
REBUILD 312000 - 8 EARTH MOVING
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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 the Standard Proctor Compaction Test (ASTM D 698 / AASHTO T-99):
1. Under structures, building slabs, steps, and pavements, scarify and recompact to at least
97 percent; except that fill placed in the top 12 inches of structure subgrades be
compacted to at least 100 percent.
2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each
layer of backfill or fill soil material at 97 percent.
3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and
compact each layer of backfill or fill soil material 85 percent.
4. For utility trenches, compact each layer of initial and final backfill soil material at 97
percent.
3.16 GRADING
A.  General: Uniformly grade areas to a smooth surface, free of irregular surface changes.
Comply with compaction requirements and grade to cross sections, lines, and elevations
indicated.
1.  Provide a smooth transition between adjacent existing grades and new grades.
2. Cut out soft spots, fill low spots, and trim high spots 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.
2. Walks: Plus or minus 1 inch.
3. Pavements: Plus or minus 1/2 inch.
C.  Grading inside Building Lines: Finish subgrade to a tolerance of 1/2 inch when tested with a
10-foot straightedge.
3.17 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS
A.  Place subbase course and base course on subgrades free of mud, frost, snow, or ice.
B.  On prepared subgrade, place subbase course and base course under pavements and walks as
follows:
1. Install separation geotextile on prepared subgrade according to manufacturer's written
instructions, overlapping sides and ends.
2. Place base course material over subbase course under warm-mix asphalt pavement.
3. Shape subbase course and base course to required crown elevations and cross-slope
grades.
4. Place subbase course and base course 6 inches or less in compacted thickness in a single
layer.
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S.

Place subbase course and base course that exceeds 6 inches in compacted thickness in
layers of equal thickness, with no compacted layer more than 6 inches thick or less than 3
inches thick.

Compact subbase course and base course at optimum moisture content to required grades,
lines, cross sections, and thickness to not less than 95 percent of maximum dry unit
weight according to ASTM D698.

C.  Pavement Shoulders: Place shoulders along edges of subbase course and base course to prevent
lateral movement. Construct shoulders, at least 12 inches wide, of satisfactory soil materials and
compact simultaneously with each subbase and base layer to not less than 95 percent of
maximum dry unit weight according to ASTM D69S.

3.18 DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE

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.

2.
3.

4.

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

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

Place drainage course that exceeds 6 inches in compacted thickness in layers of equal
thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick.
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 D698.

3.19 FIELD QUALITY CONTROL

A.  Special Inspections for building elements, as defined by IBC 2015.

L.

REBUILD

Owner will engage a qualified special inspector to perform the following special
inspections:

a. Verify materials below all foundations are adequate to achieve the design bearing
capacity.

b. Verify excavations are extended to proper depth and have reached proper material.

c. Perform classification and testing of compacted fill materials.

d. Verify use of proper materials, densities, and lift thickness during placement and
compaction of compacted fill.

e. Prior to placement of compacted fill, observe subgrade and verify that the site has
been prepared properly.

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

5. Testing agency will test compaction of soils in place according to ASTM D1556,
ASTM D2167, ASTM D2937, and ASTM D6938, as applicable. Tests will be performed
at the following locations and frequencies:

a. Paved and Building Slab Areas: At subgrade and at each compacted fill and
backfill layer, at least one test for every 2000 sq. ft. or less of paved area or
building slab but in no case fewer than three tests.

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

6. 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.

B.  Field quality control for site elements
1. Contractor shall engage a qualified testing agency for subgrade placement and
compaction testing and inspections as required for testing and compaction of subgrade
associated with site elements.
3.20 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.
3.21 DISPOSAL OF SURPLUS AND WASTE MATERIALS

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

B.  Transport surplus satisfactory soil to designated storage areas on Owner's property. Stockpile or
spread soil as directed by Architect.
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1. 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 312500 — EROSION AND SEDIMENTATION CONTROLS

PART 1 - GENERAL

1.1

A.

1.2

SUMMARY
Section Includes

1 Sediment and Erosion Control Plan.
2 General Procedures.

3. General Maintenance Provisions.

4 Removal.

Related Documents

1. Section 311000 “Site Clearing”.

SEDIMENT AND EROSION CONTROL PLAN

Sediment and Erosion Control measures are shown on the Site Plan for the Project which is
included in the Contract Documents. Plan shall be kept available on site throughout
construction. Activities in this Section are in addition to the requirements outlined on the
Drawings.

Activities include all work required by Local, State, and Federal rules and regulations to prevent
soil erosion and sedimentation. Specific attention is directed to the requirements of Chapter 102
of Pennsylvania Administrative Code, Title 25, as authorized by the Pennsylvania Clean
Streams Law, Act 222, as amended.

All elements of Plan shall be installed and capable of functioning as intended prior to start of
any construction activities within the contributing watershed. Implement the sediment and
erosion control methods in the Plan plus all additional methods as may be necessary due to
localized site conditions, or construction procedures occurring during completion of the work in
order to assure compliance with applicable law. Maintain all sediment and erosion control
facilities throughout construction.

Modify the Plan and obtain approval of the Plan modifications from the regulating agencies for
any changes to the approved Plan required by Contractor to provide proper sediment and
erosion control facilities to ensure work being completed is in accordance with the governing
regulations.

The Site Contractor is responsible for the erosion and sediment control facilities and procedures
for the site, and the activities of the other prime contractors and subcontractors working on the
site. Instruct the contractors and subcontractors in the sediment and erosion control procedures
and monitor the earth disturbing operations of those contractors and subcontractors to ensure the
Sediment and Erosion Control Plan is being properly implemented.
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1.3

1.4

GENERAL PROCEDURES

Disturb smallest area of stable land surface as practical.

Divert clean water away from construction area whenever possible.

Modify Plan to include temporary and permanent facilities required by construction sequences
such that all water leaving the construction area passes through sediment and erosion control

facilities.

Place stone base material in areas designated to be paved upon completion of subgrade. Limit
vehicular access to stone areas.

Remove any sediment spilled, dropped or tracked onto a private or public paved area(s)
immediately. Maintain at site at all times, proper equipment and manpower to complete such
immediate removal.

Prevent sediment from entering any stormwater management facility, storm drain, ditch, or
water course through use of sediment filter structure.

Maintain utility excavations in open condition only long enough to properly install or inspect
underground facilities in accordance with applicable specification.

Direct dewatering equipment discharges onto a stabilized surface so that erosion does not occur.
Direct discharge through a sediment filter structure and discharge in a non-erosive manner.

Place excavated material upslope from the excavation whenever possible. Runoff from
stockpiles shall be directed through a sediment filter structure and discharged in a non-erosive

manner. Stabilize stockpiles if to remain in place longer than 20 days.

Place stripped topsoil in stockpiles as indicated on Drawings, separate from all other materials.
Stabilize stockpiles it to remain in place longer than 20 days.

Restore backfilled excavations to grade required by Specifications.

Restore backfilled excavation surfaces to original cover unless otherwise specified. Provide
temporary stabilization for all erodible/soluble areas and materials to be exposed for a period of
time exceeding 20 days.

Provide temporary cover to stabilize and protect erodible surfaces by seeding with temporary
seeding as specified.

GENERAL MAINTENANCE PROVISIONS

Inspect facilities after each rain and make repairs required to ensure facilities continue to
function properly. Make replacements and repairs as required throughout construction.

Remove sediment behind silt fence, compost sock and other sediment control structures as
specified in the Erosion and Sediment Control Plan Narrative.
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C.  Water temporary seeded areas to promote growth of grass cover. Replace mulch required to
maintain protection. Reseed and remulch until stand of grass is observed.

D. Inspect geotextile lining used to cover erodible surfaces and channels to ensure anchoring is
satisfactory, overlaps are maintained and complete coverage is provided.

1.5 REMOVAL

A. Remove only sediment and erosion control facilities upon stabilization of the contributing
watershed areas or as approved by the Conservation District.

B.  Restore areas occupied by the facilities to either the original condition or condition required by
the Contract Documents.
PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 312500
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SECTION 321313 - 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.  Section Includes:
1. Pavement.
2. Curbs.
3. Joints.
4. Sidewalks.
B.  Related Requirements:
1. Division 1 Section “Execution” for construction stakeout.
2. Division 31 Section “Earth Moving” for preparation of base course for pavements.
3. Section 321723 “Pavement Markings” for pavement marking.
4. Section 238317 “Radiant Heating System”
1.3 DEFINITIONS
A.  Cementitious Materials: Portland cement alone or in combination with one or more of blended
hydraulic cement, fly ash, slag cement, and other pozzolans.
B.  W/C Ratio: The ratio by weight of water to cementitious materials.
1.4 INFORMATIONAL SUBMITTALS
A. Design Mixtures: For each concrete paving mixture. Include alternate design mixtures when
characteristics of materials, Project conditions, weather, test results, or other circumstances
warrant adjustments.
B. Qualification Data: For qualified ready-mix concrete manufacturer and independent testing
agency.
C. Material Certificates: For the following, from manufacturer:
1. Cementitious materials.
2. Steel reinforcement and reinforcement accessories.
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1.5

1.6

3. Curing compounds.
4. Joint fillers.

Field quality-control Plan: Prepare a “Minimum Quality Control Plan for Field Placement
Concrete Operations” in accordance with PennDOT form CS-705 (5-12) or current.

Buy America certification. Provide signed certification by the Contractor that manufactured
products meet FTA Buy America requirements of 49 U.S.C. 5323(j)(1) and the applicable
regulations in 49 C.F.R. Part 661.5. Provide manufacturer supporting documentation.

QUALITY ASSURANCE

Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing
ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for
production facilities and equipment. Firm shall be in accordance with PennDOT bulletin 14,

approved manufactures

Testing Agency Qualifications: Qualified according to ASTM C1077 and ASTM E329 for
testing indicated.

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

ACI Publications: Comply with ACI 301 unless otherwise indicated.
Preinstallation Conference: Conduct conference at Project site.

1. Review methods and procedures related to concrete paving, including but not limited to,
the following:

a. Concrete mixture design.
b. Quality control of concrete materials and concrete paving construction practices.
c. Joint layout.

FIELD CONDITIONS

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

Cold-Weather Placement: Unless otherwise permitted in writing, discontinue concreting
operations when the descending air temperature, away from artificial heat, falls to 40F. Do not
resume operations until the air temperature, away from artificial heat, rises above 40F. Do not
let water with a temperature above 90F to come in direct contact with the cement, until the
cement has been mixed with the aggregates. Place concrete when the concrete temperature is
between S0F and 90F. Do not use materials containing frost, lumps, or crusts of hardened
materials. Do not place concrete on frozen base, subbase, or subgrade.

Hot Weather Placement: When the air temperature in the immediate vicinity of concrete
operations rises to 85F, take thermometer readings of the plastic concrete, at 1/2-hour intervals
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and at the conclusion of the mixing cycles. Discontinue concrete operations if the plastic
concrete temperature exceeds 90F after mixing. When the plastic concrete temperature rises to
90F, cool the mixing water or aggregates to maintain a plastic concrete temperature within S0F
to 90F at the time of placing.

PART 2 - PRODUCTS

2.1 PLAIN CEMENT CONCRETE PAVING

Concrete paving shall conform to the following minimum standards:

A.  Minimum Strength: 4,000 psi at 28 days.

Provide sealed/caulked expansion joints.

B
C.  Provide control joints at a spacing as required to prevent cracking within panels.
D

Finish shall be non-slip broom type finish.

E. Joints shall be tooled prior to broom finishing to eliminate “window pane” appearance. Sawcut
joints are not preferred. If designer/contractor wishes to utilize sawcut joints prior approval
shall be obtained from Philadelphia Parks and Recreation.

F. Minimum Paving Thickness:

1. Pedestrian Walkways: Minimum 4 inches thick, no reinforcement, on 4 inches compacted
crushed aggregate (PennDOT 2A Modified or 2B Clean Aggregate or AASHTO No. 57
Stone or equivalent).

2. Vehicular and Access Drives: Minimum 6 inches thick on 6 inches compacted crushed
aggregate (PennDOT 2A Modified or 2B Clean Aggregate or AASHTO No. 57 Stone or
equivalent). Specification of reinforcement shall be evaluated based upon vehicular use.
Thickness should be evaluated based on vehicle weights, axil loading, amount of usage,
and local soil conditions and increased above the minimum if conditions warrant.
Designer shall provide thickness

3. Driveway Aprons and Sidewalks within Rights of Way: Follow Department of Streets
standards of construction.

4. Spraygrounds: 6 inches thick on 6 inches of compacted crushed aggregate (PennDOT 2A
Modified or 2B Clean Aggregate or equivalent). Reinforcement shall be per sprayground
equipment manufacturer’s recommendations/specifications. Thickening of slabs and or
foundations for sprayground features shall be per sprayground equipment manufacturer’s
recommendations/specifications.

22 FORMS

A. Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type
materials to provide full-depth, continuous, straight, and smooth exposed surfaces.
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B. Form-Release Agent: Commercially formulated form-release agent that will not bond with,
stain, or adversely affect concrete surfaces and that will not impair subsequent treatments of
concrete surfaces.

2.3 STEEL REINFORCEMENT
A. In accordance with PennDOT Publication 72M, RC-20 and PennDOT Publication 408.
24 CONCRETE MATERIALS

A. All aggregate, water, and admixtures shall be in accordance with PennDOT Pub. 408, Section

704 for required design mix of concrete.
2.5 CURING & SEALING MATERIALS

A. Absorptive Cover: AASHTO M 182, Class 3, burlap cloth made from jute.

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

C. Water: Potable.

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

E. Curing and Sealing Compound shall be a VOC-compliant and/or water-based, clear, sprayable,
non-residual liquid silane or siloxane sealing compound: ASTM C-309, ASTM C-672 (Zero
Sealing at 100 cycles) and NCHRP 244 Series 1.

F. Sealing Compound to be a waterborne silane or siloxane sealing compound: ASTM E-514,
ASTM C-672 (Zero Scaling at 100 cycles) and NCHRP 244 Series 1.

2.6 RELATED MATERIALS

A. Joint Fillers: ASTM D 1751, asphalt-saturated cellulosic fiber in preformed strips.

B. Joint Sealant: PennDOT Pub 408 Section 705.4.

C. Preformed Fabric Filter Drain.

1. Use prefabricated pavement base drains consisting of an inert, plastic core, designed to
carry water flow, wrapped in geotextile fabric for filtering purposes.
2. Geotextile Fabric. Non-woven, clog resistant, geotextile that does not reduce core flow
capacity by creeping or deforming. Has the equivalent life of the core material.
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2.7

A.

B.

2.8

A.

CONCRETE MIXTURES

For pavement: PennDOT Class AAA, AA, and A, in accordance with PennDOT Pub. 408,
Section 704 and the following:

1. Air content: 6% +1%
2. Slump: 4-5 inches

3. Water-cement ratio: 0.45 max at placement

For slip form paving, the same mix as for curb except that slump shall be 1-2 inches.

CONCRETE MIXING

Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to
ASTM C 94/C 94M.

1. Furnish batch certificates for each batch discharged and used in the Work.
2. When air temperature is between 85 and 90 deg F reduce mixing and delivery time from

1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and
delivery time to 60 minutes.

PART 3 - EXECUTION

3.1

A.

A.

B.

3.2

A.

33

A.

EXAMINATION

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

Proof-roll subgrade in accordance with per PennDOT Publication 408, Section 206.
1. Mitigation measures for soft spots, unsatisfactory soils, and areas of excessive pumping
or rutting, as determined by Engineer, shall occur in accordance with PennDOT

Publication 408, Section 206.

Proceed with installation only after unsatisfactory conditions have been corrected.

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 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.
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B. Clean forms after each use and coat with form-release agent to ensure separation from concrete
without damage.
34 STEEL REINFORCEMENT INSTALLATION
A. Install welded wire reinforcement in lengths as long as practicable. Lap adjoining pieces at
least one full mesh, and lace splices with wire. Offset laps of adjoining widths to prevent
continuous laps in either direction.
B.  Place reinforcement at depth shown on the Drawings.
3.5 JOINTS
A.  Construction Joints: Set construction joints at side and end terminations of paving and at
locations where paving operations are stopped for more than one-half hour unless paving
terminates at Isolation joints.

1. Construction Joints to be Type L Construction Joint (#5 Tie Bar) as per PennDOT
Publication 72M, RC-20M.

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

1. Within Concrete Sidewalk, locate isolation joints at intervals of 20 feet 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. Furnish joint fillers in one-piece lengths. Where more than one length is required, lace or
clip joint-filler sections together.

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

6. Seal joints. Clean joints of all scale, dirt, curing compound, and other foreign material
with a mechanized wire brush.

7. Do not place poured joint-sealing material if the air temperature is less than 40 deg. F,
unless permitted. Use heating equipment of an indirect heating type, constructed as a
double boiler. Provide positive temperature control and mechanical agitation. Obtain the
safe heating temperature and recommended pouring temperature from the manufacturer’s
shipping container. Place the material within this temperature range, but as close as
possible to the recommended pouring temperature. Maintain a safe heating temperature.
Maintain a single material batch at the pouring temperature for no more than 4 hours.
Heat the material only once.

8. Fill the joint reservoir, created by the cleaning operation, with sealing material to a depth
1/8 inch below the top of concrete. Do not allow sealing material to spread over concrete
surfaces.

C. Contraction Joints: Form weakened-plane contraction joints, sectioning concrete into areas as
indicated. Joints shall be straight and continuous, not staggered.
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1. Sawed Joints: as per PennDOT Publication 72M, RC-20M.

a. Transverse Contraction Joints to be Type D
b. Longitudinal Contraction Joints to be Type L

2. Spacing: 16 feet maximum between Contraction Joints.
3. Tooled Joints: 5 foot maximum spacing between Tooled Joints within concrete sidewalk

Expansion Joints: Form Expansion joints, sectioning concrete into areas as indicated. Joints
shall be straight and continuous, not staggered.

1. Formed Joints: Expansion Joints to be Type E Joints as per PennDOT Publication 72M,
RC-20M.

2. Provide in concrete pavement areas with a width of greater than 60°. Replace Contraction
Joint with Expansion Joint.

a. Maximum Spacing: 60’ or as defined on the plans.

Thickened Edge: Thickened edge joints shall be installed as shown on the plans. The pre-
molded filler of the thickness as shown on the plans, shall extend for the full depth and width of
the slab at the joint. The filler shall be fastened uniformly along the hardened joint face with no
buckling or debris between the filler and the concrete interface, including a temporary filler for
the sealant reservoir at the top of the slab. The edges of the joint shall be finished and tooled
while the concrete is still plastic. Thickened edge joints shall not be dowelled.

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

Sidewalk: Form tool joints (do not sawcut) at score interval shown on drawings (or 5’ max.
spacing), approximately 1/8-inch-wide, and at least 1 inch deep.

3.6 CONCRETE PLACEMENT

A. Before placing concrete, inspect and complete formwork installation and items to be embedded
or cast-in.

B. Remove snow, ice, or frost from subbase surface 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. Do not add water to fresh
concrete after testing.
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F.

G.

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

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 or side forms. Use only
square-faced shovels for hand spreading and consolidation. Consolidate with care to
prevent dislocating dowels and joint devices.

Screed paving surface with a straightedge and strike off.

Commence initial floating using bull floats 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.

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

Slip-Form Paving: Use design mixture for automatic machine placement. Produce paving to
required thickness, lines, grades, finish, and jointing.

1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of
slip-form paving machine during operations.

Cold-Weather Placement: Protect concrete work from physical damage or reduced strength
that could be caused by frost, freezing, or low temperatures. Comply with ACI 306.1 and the
following:

1. When air temperature has fallen to or is expected to fall below 40 deg F 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 design mixtures.

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 in 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 and subgrade just before placing concrete. Keep subgrade moisture

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

Repair Adjacent Pavements:
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3.7

3.8

1. Repair maximum 2-foot-wide Hot Mix Asphalt (HMA) pavement as required to provide
a neat and square sealed edge along new concrete and existing HMA pavement.

2. Seal all joints and tack coat all vertical surfaces with AC-20 or PG64-22 asphalt cement.

3. HMA pavement to be as shown and in accordance with PennDOT Publication 408
Section 409.

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. Burlap Finish: In vehicular pavement, drag a seamless strip of damp burlap across float-
finished concrete, perpendicular to line of traffic, to provide a uniform, gritty texture.
2. Medium-to-Fine-Textured Broom Finish: In walkways draw a soft-bristle broom across

float-finished concrete surface perpendicular to line of traffic to provide a uniform, fine-
line texture.

DETECTABLE WARNING INSTALLATION

Blockouts: Form blockouts in concrete for installation of detectable paving units specified in
Section 321726 "Tactile Warning Surfacing."

1. Tolerance for Opening Size: Plus 1/4 inch, no minus.

Cast-in-Place Detectable Warning Tiles: Form blockouts in concrete for installation of tiles
specified in Section 321726 "Tactile Warning Surfacing." Screed surface of concrete where tiles
are to be installed to elevation, so that edges of installed tiles will be flush with surrounding
concrete paving. Embed tiles in fresh concrete to comply with Section 321726 "Tactile Warning
Surfacing" immediately after screeding concrete surface.

3.9 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. Begin curing after finishing concrete but not before free water has disappeared from concrete
surface.
D. Curing Methods: Cure concrete by any one or a combination of these as follows:
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3.10

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the
following materials:

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

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

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

3. Curing and Sealing Compound: Apply uniformly in continuous operation by power
spray or roller according to manufacturer’s written instructions. Recoat areas that have
been subjected to heavy rainfall within three hours after initial applications. Maintain
continuity of coating, and repair damage during curing period. Curing and Sealing
compound to be applied in accordance with manufacturer recommendations.

Sealing Method: When an acceptable combined curing and sealing compound is not used,
concrete pavement and sidewalk is to cure for 28 days and then power-washed and allowed to
dry prior to apply sealing compound. Unless otherwise permitted, apply in weather suitable for
drying when the air temperature and concrete surface temperature are between (50° F and 95°
F). Do not apply when surface and air temperatures are not expected to remain above 50° F for
a minimum of 8 hours after application, unless otherwise indicated by manufacturer's written
instructions. Do not apply under windy conditions which may result in uncontrolled and
excessive water repellent drift. Do not apply earlier than 24 hours after rain or if rain is
predicted for a period of 8 hours after application, unless otherwise indicated by manufacturer's
written instructions.

Protect concrete from rain before its initial set. If rain is imminent, stop paving and cover the
concrete surface with protective material in accordance with PennDOT approved methods.

PAVING TOLERANCES
Comply with tolerances in ACI 117 and as follows:

Elevation: 1/2 inch.

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

Surface: Gap below 10-foot- long, unleveled straightedge not to exceed 1/2 inch.
Lateral Alignment and Spacing of Dowels: 1 inch

Vertical Alignment of Dowels: 1/4 inch.

Joint Spacing: 3 inches.

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

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

PN B DD =
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3.11 FIELD QUALITY CONTROL

A.

REBUILD

Testing Agency: The Contractor will engage a qualified independent testing agency to
perform concrete tests. Tests shall be performed while a representative of the owner is
present.

Testing Services: Testing of composite samples of fresh concrete obtained according to
ASTM C 172 shall be performed according to the following requirements:

Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. or fraction
thereof of each concrete mixture placed each day. Provide a minimum of 4 samples.
Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample,
but not less than one test for each day's pour of each concrete mixture. Perform
additional tests when concrete consistency appears to change.

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

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

Compression Test Specimens: ASTM C 31/C 31M; cast and laboratory cure one set of
four (4) standard cylinder specimens for each composite sample.

Compressive-Strength Tests: ASTM C 39/C 39M; test one specimen at seven days and
two specimens at 28 days. Hold one in reserve.

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

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

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

Additional Tests: Testing and inspecting agency shall make additional tests of concrete
when test results indicate that slump, air entrainment, compressive strengths, or other

requirements have not been met, as directed by Engineer.

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

Submit test and inspection reports to the Engineer within 24 hours of each test.
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3.12 REPAIRS AND PROTECTION

A.

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

Drill test cores, where directed by Engineer, when necessary to determine magnitude of
cracks or defective areas. Fill drilled core holes in satisfactory paving areas with portland
cement concrete bonded to paving with epoxy adhesive.

Protect concrete paving from damage. Exclude traffic from paving for at least 14 days after
placement. When construction traffic is permitted, maintain paving as clean as possible by
removing surface stains and spillage of materials as they occur.

Maintain concrete paving free of stains, discoloration, dirt, and other foreign material.
Sweep paving not more than two days before date scheduled for Substantial Completion
inspections.

3.13 SITE RESTORATION

A.

If necessary and as indicated, repair adjacent bituminous pavement for smooth transition to
the new concrete pavement and repair areas of bituminous pavement damaged during
construction. Full depth bituminous repairs to be provided 2 feet wide by the length of
repair required.

END OF SECTION 321313
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SECTION 323113

CHAIN LINK FENCES AND GATES

PART 1 GENERAL
1.1  SUMMARY

A. Section Includes:

1. Fence framework, fabric, and accessories.

2. Excavation for post bases.

3. Concrete foundation for posts and center drops for gates.
4. Manual gates and related hardware.

1.2 REFERENCES

A. ASTM International:

1. ASTM A123 - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on
Iron and Steel Products.

2. ASTM A153 - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware.

3. ASTM A491 - Standard Specification for Aluminum-Coated Steel Chain-Link
Fence Fabric.

4. ASTM B429 - Standard Specification for Aluminum-Alloy Extruded Structural Pipe
and Tube.

5. ASTM (C94 - Standard Specification for Ready-Mixed Concrete.
6. ASTM F567 - Standard Practice for Installation of Chain-Link Fence.
7. ASTM F668 - Standard Specification for Polyvinyl Chloride (PVC) and Other
Organic Polymer-Coated Steel Chain-Link Fence Fabric.
8. ASTM F900 - Standard Specification for Industrial and Commercial Swing Gates.
9. ASTM F934 - Standard Specification for Standard Colors for Polymer-Coated Chain

Link Fence Materials.

10. ASTM F1043 - Standard Specification for Strength and Protective Coatings on
Metal Industrial Chain Link Fence Framework.

11. ASTM F1083 - Standard Specification for Pipe, Steel, Hot-Dipped Zinc-Coated
(Galvanized) Welded, for Fence Structures.

B. Chain Link Fence Manufacturers Institute:
1. CLFMI - Product Manual.

1.3 SUBMITTALS

A. Section 01 33 00 - Submittal Procedures: Requirements for submittals.
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B. Shop Drawings: Indicate plan layout, spacing of components, post foundation dimensions,
hardware anchorage, gates, and schedule of components.
C. Product Data: Submit data on fabric, posts, accessories, fittings and hardware.

D. Submit manufacturer’s certification attesting the fencing materials meet or exceed specified
requirements.

1.4 CLOSEOUT SUBMITTALS
A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.
B. Operation and Maintenance Data: Procedures for submittals.
1.5 QUALITY ASSURANCE
A. Supply material in accordance with CLFMI - Product Manual.
B. Perform installation in accordance with ASTM F567.

C. Fences and gates shall be complete units produced by a single manufacturer, including necessary
accessories, fittings and fasteners.

1.6 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing Products specified in this section with
minimum five years experience.

B. Installer: Company specializing in performing work of this section with minimum five years
documented experience approved by manufacturer.

1.7 DELIVERY, STORAGE AND HANDLING

A. Section 01 60 00 - Product Requirements: Requirements for transporting, handling, storing, and
protecting products.

B. Deliver fence fabric and accessories in packed cartons or firmly tied rolls.
C. Identify each package with manufacturer’s name.

D. Store fence fabric and accessories in secure and dry place.

PART 2 PRODUCTS
2.1 CHAIN-LINK FENCE AND GATES
Chain-Link Fencing shall conform to the following minimum standards:

A. General Site Fencing Standards (Chain-link):
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PART 3 EXECUTION

Height: All chain-link fencing will either measure 6’ tall (72”) or 8’ tall (96”) in
height from the finished grade, unless otherwise requested or approved by
Philadelphia Parks and Recreation.

Gates: All gates are to match the height of the new fencing that they are linked to.

Gate widths will either be 4’ (48”) for single man gates or 8’ (96”) for double man

gates. Fabric will match the specifications of the new fence that it is linked to.

Fabric: All chain-link fabric will be vinyl coated and have a minimum weave of

27x2” with 9GA tie wire, knuckled on both top and bottom . Tie wires will be 24”

on center, unless otherwise approved by Philadelphia Parks and Recreation. The

color will be black, unless otherwise stated/approved by Philadelphia Parks and

Recreation.

Posts: Minimum 2” (outside diameter) galvanized steel, painted black. Posts should

have a maximum spacing of 8°(96”) on center per section of chain-link fencing. All

Terminal posts will have caps and tension bar. All line posts will have top and

bottom connectors.

Rails: Minimum 1-5/8” (outside diameter) galvanized steel, painted black. The

bottom rail will be a 2” from finished grade.

Footings: Footings will be minimum 3500 PSI concrete at 36” depth below finished

grade and have a 12” diameter, unless otherwise required. The new post will be set

at a depth of 30” from finished grade within the new footing.

Approved Manufacturers:

a. Northeast Fence and Iron Works — 8451 Hegerman Street, Philadelphia,
Pennsylvania 19136, Phone: (215) 335-1681, Web:
http://www.northeastfence.net/

b. Stephens Pipe and Steel, LLC — 300 Streibeigh Lane, Montoursville,
Pennsylvania 17754, Phone: (888) 275-1638, Web:
http://www.spsfence.com

c. Master Halco — 3010 Lyndon B Johnson Freeway, Suite 800, Dallas, Texas
75234, Phone: (800) 883-8384,Web: www.masterhalco.com
d. Equal approved Philadelphia Parks and Recreation.

3.1 INSTALLATION

A. Install framework, fabric, accessories and gates in accordance with ASTM F567.

B. Set intermediate, terminal, gate, and posts plumb, in concrete footings with top of footing 1 inch
above finish grade. Slope top of concrete for water runoff.

C. Line Post Footing Depth Below Finish Grade: ASTM F567; except a minimum of 3feet.

D. Corner, Gate and Terminal Post Footing Depth Below Finish Grade: ASTM F567; except
minimum of 3 feet.

E. Brace each gate and corner post to adjacent line post with horizontal center brace rail and
diagonal truss rods. Install brace rail one bay from end and gate posts.

F. Install top rail through line post tops and splice with 6 inch long rail sleeves.

REBUILD
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G. Install center and bottom brace rail on corner gate leaves.

H. Place fabric on outside of posts and rails.

I. Do not stretch fabric until concrete foundation has cured 28 days.

J. Stretch fabric between terminal posts or at intervals of 100 feet maximum, whichever is less.
K. Position bottom of fabric 2 inches above finished grade.

L. Fasten fabric to top rail, line posts, braces, and bottom tension wire with tie wire at maximum 15
inches on centers.

M. Attach fabric to end, corner, and gate posts with tension bars and tension bar clips.
N. Install bottom tension wire strap stretched taut between terminal posts.
O. Support gates from gate posts. Do not attach hinged side of gate from building wall.

P. Install gate with fabric to match fence. Install three hinges on each gate leaf, latch, catches, drop
bolt.

Q. Provide concrete center drop to footing depth and drop rod retainers at center of double gate
openings.

R. Connect to existing fence at new terminal post.

S. Install posts with 6 inches maximum clear opening from end posts to buildings, fences and other
structures.

T. Excavate holes for posts to diameter and spacing indicated on Drawings without disturbing
underlying materials.

U. Center and align posts. Place concrete around posts, and vibrate or tamp for consolidation. Verify
vertical and top alignment of posts and make necessary corrections.

V. Extend concrete footings 1 inches above grade, and trowel, forming crown to shed water.

W. Allow footings to cure minimum 7 days before installing fabric and other materials attached to
posts.

3.2 ERECTION TOLERANCES
A. Section 01 40 00 - Quality Requirements: Tolerances.
B. Maximum Variation From Plumb: 1/4 inch.
C. Maximum Offset From Indicated Position: 1 in.

END OF SECTION
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SECTION 323119 - DECORATIVE METAL FENCES AND GATES

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:
1. Decorative metallic-coated-steel tubular picket fences.
2. Decorative steel fences.
ACTION SUBMITTALS
Product Data: For each type of product.
1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for the following:
a. Fence and gate posts, rails, and fittings
b. Pickets, reinforcements, and attachments.

Shop Drawings: For fencing.

I. Include plans, elevations, sections, post spacing.

QUALITY ASSURANCE

Inspect items that are furnished in factory finishes for abrasions resulting from shipping,
handling or installation and such abrasions shall be touched-up with matching finish
material. Unfinished materials shall be field finished by Contractor. Finishes shall be as
specified and/or as selected by the Owner.

Fence Installer Qualifications: Engage an experienced installer who has at least three years’
experience and has completed at least five fence projects with the same material and of similar
scope to that indicated for this project with a successful construction record of performance.

Fence Single-Source Responsibility: Obtain fencing and gates, including accessories, fittings,
and fastenings, from a single source.
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PART 2 - PRODUCTS

A. General Fencing Standards (Decorative Metal):

L.

Approved Materials:
a. Steel
b. Wrought Iron

Height: The minimum height for decorative metal fences is 4’ (48”), unless otherwise
requested or approved by Philadelphia Parks and Recreation.

Gates: Gates are to match the height of the new fencing that it is linked to. Color to
match.

Color: All decorative metal fences are to be powder coated flat black.

Fabric: Fabric is only applicable if decorative metal fencing is being used in an area of
restriction, such as a dog park or stormwater planter.

Posts: Minimum 2” Square galvanized steel, painted black. Posts should have a
maximum spacing of 8’ (96”) on center per section of fencing. All Terminal posts will

have caps. All line posts will have top and bottom connectors.

Rails: Minimum 1-1/2” square rail (2 top rails, 2 bottom rails), painted black. The bottom
rail will be a maximum 2” above finished grade.

Footings: Footings will be minimum 3500 PSI concrete at 36” depth below finished
grade and have a 12” diameter, unless otherwise required. The new post will be set at a
depth of 30” from finished grade within the new footing.

Approved Manufacturers:

a. Northeast Fence and Iron Works, 8451 Hegerman Street, Philadelphia, Pennsylvania

19136, (215) 335-1681

b. Stephens Pipe and Steel, LLC, 300 Streibeigh Lane, Montoursville, Pennsylvania

17754, (888) 275-1638

c. Iron World Fencing, 9390 Davie Avenue, Laurel , Maryland 20723, (301) 776-7448

d. Ameristar Fence — 1555 N. Mingo Rd Tulsa, OK 74116, Phone: (888) 333-3422,

Web: www.ameristarfence.com

e. Equal approved Philadelphia Parks and Recreation.

PART 3 - EXECUTION

3.1 EXAMINATION

REBUILD
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32

33

A.

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

Do not begin installation before final grading is completed unless otherwise permitted by
Architect.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Stake locations of fence lines, gates, and terminal posts. Do not exceed intervals of 500 feet or
line of sight between stakes. Indicate locations of utilities, lawn sprinkler system, underground
structures, benchmarks, and property monuments.

1. Construction layout and field engineering are specified in Section 017300 "Execution."

DECORATIVE FENCE INSTALLATION
Install fences according to manufacturer's written instructions.

Post Excavation: Drill or hand-excavate holes for posts in firm, undisturbed soil. Excavate holes
to a diameter of not less than 4 times post size and a depth of not less than 24 inches plus 3
inches for each foot or fraction of a foot that fence height exceeds 4 feet.

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

1. Verify that posts are set plumb, aligned, and at correct height and spacing, and hold in
position during setting with concrete or mechanical devices.
2. Concrete Fill: Place concrete around posts and vibrate or tamp for consolidation. Protect
aboveground portion of posts from concrete splatter.
a. Concealed Concrete: Top 6 inches below grade as indicated on Drawings to allow
covering with surface material. Slope top surface of concrete to drain water away
from post.

3. Posts Set in Concrete: Extend post to within 6 inches of specified excavation depth, but
not closer than 3 inches to bottom of concrete.

4. Posts Set into Concrete in Sleeves: Use galvanized-steel pipe sleeves with inside diameter
at least 3/4 inch larger than outside diagonal dimension of post, preset and anchored into
concrete for installing posts.

a. Extend posts at least 5 inches into sleeve.

b. After posts have been inserted in sleeves, fill annular space between post and
sleeve with nonshrink grout, mixed and placed to comply with grout
manufacturer's written instructions; shape and smooth to shed water. Finish and
slope top surface of grout to drain water away from post.
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5. Posts Set into Voids in Concrete: Form or core drill holes not less than 3/4 inch larger
than outside diagonal dimension of post.

a. Extend posts at least 5 inches into concrete.

b. Clean holes of loose material, insert posts, and fill annular space between post and
concrete with nonshrink grout, mixed and placed to comply with grout
manufacturer's written instructions. Finish and slope top surface of grout to drain
water away from post.

6. Mechanically Driven Posts: Drive into soil to depth of 48”. Protect post top to prevent

distortion.
7. Space posts uniformly at 8 feet o.c.

END OF SECTION 323119
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SECTION 323300 - 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. Fixed Bollards.
2. Removable Bollards.
3. Athletic Field Equipment and Accessories
4. Trash Receptacles
5. Bleacher
B.  Related Requirements:
1. Section 033000 "Cast-in-Place Concrete" for installing pipe sleeves cast and anchor bolts
cast in concrete footings.
2. Section 312000 "Earth Moving" for excavation for installing concrete footings.
1.3 SUBMITTALS

A.  Product Data: For each type of product.

B.  Submit shop drawings or other descriptive literature that comprehensively describes items of
equipment with installation requirements to the Owner’s Representative for approval prior to
delivery of any such equipment. Shop drawings are required for the following site
improvements:

1. Athletic field equipment and accessories
2. Benches

3. Trash receptacles

4. Bollards

5. Bleachers

C.  Manufacturers' literature: Furnish electronic copies of manufacturers' literature showing details
of components, color options, layouts, methods of erection or installation, etc., to the Owner’s
Representative for review and approval prior to ordering and delivery to the project site.

1.4 QUALITY ASSURANCE

A.  Inspect items that are furnished in factory finishes for abrasions resulting from shipping,

handling or installation and such abrasions shall be touched-up with matching finish material.
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PROIJ. NO. 16602E-02-02



City of Philadelphia Dept. of Parks and Recreation
Vernon Park General Site Improvements

1.5

1.6

1.7

1.8

1.9

Unfinished materials shall be field finished by the Contractor. Finishes shall be as specified
and/or as selected by the Owner.

DELIVERY, STORAGE, AND HANDLING

Deliver materials and equipment with manufacturer's labels intact. Protected materials and
equipment during delivery against damage and weather conditions. Deliver materials and
equipment as shipped by the product source. Damaged materials and equipment and incomplete
orders shall not be accepted.

Schedule the delivery, storage, fabrication and erection of equipment in both time and space
aspects.

STORAGE OF MATERIALS AND EQUIPMENT

Store materials and equipment off the ground and protected against weather, damage due to
surrounding activity and vandalism. Repair or replace damage materials and equipment.

ENVIRONMENTAL CONDITIONS

Do not pour concrete footings when the excavations/forms contain standing water, frost or mud.

FACTORY AND FIELD FINISHES

All items that are furnished in factory finishes shall be inspected for abrasions resulting from
shipping, handling or installation and such abrasions shall be touched-up with matching finish
material. All unfinished materials shall be field finished by the installer. Finishes shall be as
specified and/or as selected by the Owner.

PROTECTION

Protect stored and erected material and equipment during the Contract period. Barriers, lights
and signs shall be erected to protect the public and workmen on the site.

FACTORY AND FIELD FINISHES

All items that are furnished in factory finishes shall be inspected for abrasions resulting from
shipping, handling or installation and such abrasions shall be touched-up with matching finish
material. All unfinished materials shall be field finished by the installer. Finishes shall be as
specified and/or as selected by the Owner.

SCHEDULING

Schedule the delivery, storage, fabrication and erection of equipment in both time and space
aspects. Coordinate with all affected trades to keep the job progressing in an orderly manner.
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1.12

A.

1.13

A.

INSPECTION

Inspection of the work to determine the completion of contract, exclusive of the possible repair
and replacement of equipment under the normal one (1) year guarantee of the project, will be
made by the Owner upon written notice requesting such inspection submitted by the Contractor
at least ten (10) days prior to the anticipated date.

After inspection, the Contractor will be notified in writing by the Owner of acceptance of all
work in this Section, exclusive of possible repair or replacement of equipment subject to the one
(1) year guarantee or if there are any deficiencies in fulfilling the requirements for completion
of the work.

The work of this Section will not be accepted in part by the Owner.

CLOSEOUT SUBMITTALS

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

PART 2 - PRODUCTS

2.1 TRASH RECEPTACLES
1. Dumor Series 157-32-FTO, 157-32-SH or 157-32-25BT.

a. Standard Philadelphia Parks and Recreation color is black for trash, blue for
recycling. Designer may select another color from manufacturer’s standard color
palette; but color selection shall be approved by PPR.

b. Standard top opening.

c. 32 Gallon interior plastic liner, black in color.

d. Side liner access with operable latch.

e. Trash and recycling receptacle to be surface mounted to concrete paving or pad or
PPR approved rigid paving with manufacturer’s recommended anchors or post
anchored in a concrete footing cast below grade.

2.2 ATHLETIC FIELD EQUIPMENT AND ACCESSORIES
A. Infield mix surfacing shall be original Diamond Tex, a formulated mixture of clay, sand, topsoil and
loam as manufactured by Martin Limestone, Inc., Blueball, PA 17506, (800) 233-0205 or approved
equal.
B.  Furnish and install players benches — 1. Dumor Series 105-PL, 6-foot length, “Grey” Recycled
Plastic Slats.

1. Standard Philadelphia Parks and Recreation color bench metal is black. Designer
may select another color from manufacturer’s standard color palette, but color
selection shall be approved by PPR.

2. Bench to be surface mounted to concrete paving or pad or PPR approved rigid
paving with manufacturer’s recommended anchors. For selected benches for ADA
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compliance provide paved space on the pad directly adjacent to the side of the
bench for wheelchair parking/seating.

C. Fumish and install foul poles, 12’ high, schedule 40 galvanized steel painted yellow as
manufactured by PW Athletic Company and distributed by George Ely Associates, Inc., (800) 262-
8448, or approved equal.

D. Bases, Home Plate and Pitchers Plate: Bases and plates to be furnished and installed by the
Contractor shall be as manufactured by Jaypro Sports LLC, 976 Hartford Turnpike, Waterford, CT
06385, or approved equal.

1. Home Plate (HP-200) Major League (1 %2” Anchor).

2. Pitching Rubber PR-424 24” Removable Pitching Rubber

3. Baseball Base Set, Breakaway Style (BB-700) Flex Style (15”L X 15”W X 3”H)
(Set of 3)

23 EQUIPMENT BOX

A.  Furnish and install mounted lockable equipment box, model SB242572, 2° Tall X 2° Deep X 6’
Wide box as manufactured by 100 Coxe Ave. Unit 403, Asheville, NC 28801, 800-487-7432 or
approved equal.

24 REMOVABLE BOLLARDS

A.  Furnish and install removable bollards. Subject to compliance with requirements, provide
furnishings manufactured by Landscape Forms Inc., 800.521.2546, 7800 E. Michigan Ave.,
Kalamazoo, MI 49048, or approved comparable product.

1. Annapolis Bollard, black, 6” removable, non-lighted.

2.5 BLEACHER

A. Portable Bleachers: Non-elevated frame-type portable bleachers, pre-assembled, frame
fabricated from hot dipped galvanized steel meeting the requirements of ASTM-A123, seat
planks and tread planks fabricated from extruded aluminum alloy 6063-T6, mill finish. All
portable bleachers shall be furnished with 2”’x 6” pressure treated ground sills.

1. Outdoor Aluminum Bleacher Moddel LSG 3-15 or approved equal, Recreation Resource
USA, 503 N. Walnut Road #200 Kennett Square, PA 19348

2.6 CONCRETE

A.  All poured-in-place concrete to be utilized for the installation of items in this Section shall be
not less than 3300 psi at 28 days unless otherwise specified and shall meet PennDOT Pub. 408
Specifications for Class 'AA' concrete.
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2.7 MATERIALS

A.  Aluminum: Alloy and temper recommended by aluminum producer and finisher for type of use
and finish indicated; free of surface blemishes and complying with the following:

1. Rolled or Cold-Finished Bars, Rods, and Wire: ASTM B 211.

2. Extruded Bars, Rods, Wire, Profiles, and Tubes: ASTM B 221.

3. Structural Pipe and Tube: ASTM B 429/B 429M.

4. Sheet and Plate: ASTM B 209.

5. Castings: ASTM B 26/B 26M.

B. Steel and Iron: Free of surface blemishes and complying with the following:

1. Plates, Shapes, and Bars: ASTM A 36/A 36M.

2. Steel Pipe: Standard-weight steel pipe complying with ASTM A 53/A 53M, or electric-
resistance-welded pipe complying with ASTM A 135/A 135M.

3. Tubing: Cold-formed steel tubing complying with ASTM A 500/A 500M.

4. Mechanical Tubing: Cold-rolled, electric-resistance-welded carbon or alloy steel tubing
complying with ASTM A 513/A 513M, or steel tubing fabricated from steel complying
with ASTM A 1011/A 1011M and complying with dimensional tolerances in
ASTM A 500/A 500M; zinc coated internally and externally.

5. Sheet: Commercial steel sheet complying with ASTM A 1011/A 1011M.

6. Expanded Metal: Carbon-steel sheets, deburred after expansion, and complying with
ASTM F 1267.

7. Malleable-Iron Castings: ASTM A 47/A 47M, grade as recommended by fabricator for
type of use intended.

8. Gray-Iron Castings: ASTM A 48/A 48M, Class 200.

C.  Stainless Steel: Free of surface blemishes and complying with the following:

1. Sheet, Strip, Plate, and Flat Bars: ASTM A 666.

2. Pipe: Schedule 40 steel pipe complying with ASTM A 312/A 312M.

3. Tubing: ASTM A 554.

D.  Fiberglass: Multiple laminations of glass-fiber-reinforced polyester resin with UV-light stable,
colorfast, nonfading, weather- and stain-resistant, colored polyester gel coat, and with
manufacturer's standard finish.

E. Plastic: Color impregnated, color and UV-light stabilized, and mold resistant.

1. Polyethylene: Fabricated from virgin plastic HDPE resin.

F. Anchors, Fasteners, Fittings, and Hardware: Manufacturer's standard, corrosion-resistant-coated
or noncorrodible materials; commercial quality, tamperproof, vandal and theft resistant.

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

H.  Erosion-Resistant Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-
controlled expansion cement formulation for mixing with potable water at Project site to create
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2.8

2.9

2.10

pourable anchoring, patching, and grouting compound; resistant to erosion from water exposure
without needing protection by a sealer or waterproof coating; recommended in writing by
manufacturer, for exterior applications.

Galvanizing: Where indicated for steel and iron components, provide the following protective
zinc coating applied to components after fabrication:

1. Zinc-Coated Tubing: External, zinc with organic overcoat, consisting of a minimum of
0.9 oz./sq. ft. of zinc after welding, a chromate conversion coating, and a clear, polymer
film. Internal, same as external or consisting of 81 percent zinc pigmented coating, not
less than 0.3 mil thick.

2. Hot-Dip Galvanizing: According to ASTM A 123/A 123M, ASTM A 153/A 153M, or
ASTM A 924/A 924M.

FABRICATION

Metal Components: Form to required shapes and sizes with true, consistent curves, lines, and
angles. Separate metals from dissimilar materials to prevent electrolytic action.

Welded Connections: Weld connections continuously. Weld solid members with full-length,
full-penetration welds and hollow members with full-circumference welds. At exposed
connections, finish surfaces smooth and blended, so no roughness or unevenness shows after
finishing and welded surface matches contours of adjoining surfaces.

Pipes and Tubes: Form simple and compound curves by bending members in jigs to produce
uniform curvature for each repetitive configuration required; maintain cylindrical cross section
of member throughout entire bend without buckling, twisting, cracking, or otherwise deforming
exposed surfaces of handrail and railing components.

Exposed Surfaces: Polished, sanded, or otherwise finished; all surfaces smooth, free of burrs,
barbs, splinters, and sharpness; all edges and ends rolled, rounded, or capped.

Factory Assembly: Factory assemble components to greatest extent possible to minimize field
assembly. Clearly mark units for assembly in the field.

GENERAL FINISH REQUIREMENTS

Appearance of Finished Work: Noticeable variations in same piece are unacceptable. Variations
in appearance of adjoining components are acceptable if they are within the range of approved
Samples and are assembled or installed to minimize contrast.

ALUMINUM FINISHES

Powder-Coat Finish: Manufacturer's standard polyester powder-coat finish complying with

finish manufacturer's written instructions for surface preparation, including pretreatment,
application, baking, and minimum dry film thickness.
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2.1

2.1

2.1

1

A.

B.

2

A.

3

A.

B.

STEEL AND GALVANIZED-STEEL FINISHES

Powder-Coat Finish: Manufacturer's standard polyester, powder-coat finish complying with
finish manufacturer's written instructions for surface preparation, including pretreatment,
application, baking, and minimum dry film thickness.

PVC Finish: Manufacturer's standard, UV-light stabilized, mold-resistant, slip-resistant, matte-
textured, dipped or sprayed-on, PVC-plastisol finish, with flame retardant added; complying
with coating manufacturer's written instructions for pretreatment, application, and minimum dry
film thickness.

IRON FINISHES

Powder-Coat Finish: Manufacturer's standard polyester powder-coat finish complying with
finish manufacturer's written instructions for surface preparation, including pretreatment,
application, baking, and minimum dry film thickness.

STAINLESS STEEL FINISHES

Surface Preparation: Remove tool and die marks and stretch lines, or blend into finish.

Polished Finishes: Grind and polish surfaces to produce uniform finish, free of cross scratches.
1. Run directional finishes with long dimension of each piece.

2. Directional Satin Finish: ASTM A480/A480M, No 4.
3. Dull Satin Finish: ASTM A480/A480M, No. 6.

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
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.
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33

34

D.

Post Setting: Set cast-in support posts in concrete footing with smooth top, shaped to shed
water. Protect portion of posts above footing from concrete splatter. Verify that posts are set
plumb or at correct angle and are aligned and at correct height and spacing. Hold posts in
position during placement and finishing operations until concrete is sufficiently cured.

Posts Set into Voids in Concrete: Form or core-drill holes for installing posts in concrete to
depth recommended in writing by manufacturer of site furnishings and 3/4 inch larger than OD
of post. 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, with top smoothed and shaped to shed water.

Pipe Sleeves: Use steel pipe sleeves preset and anchored into concrete for installing posts. After
posts have been inserted into sleeves, fill annular space between post and sleeve with nonshrink,
nonmetallic grout, mixed and placed to comply with anchoring material manufacturer's written
instructions, with top smoothed and shaped to shed water.

BENCHES, TRASH RECEPTACLES, BLEACHERS AND BOLLARDS

Locate benches, trash receptacles, bleachers and bollards as noted on accompanying contract
drawings.

Install benches, bike racks, trash receptacles, and bollards, in accord with manufacturer’s
instructions and installation drawings.

BENCHES, TRASH RECEPTACLES, BLEACHERS AND BOLLARDS

A.Locate benches, trash receptacles, bleachers and bollards as noted on accompanying contract
drawings.

B.Install benches, bike racks, trash receptacles, and bollards, in accord with manufacturer’s
instructions and installation drawings.

ATHLETIC FIELD EQUIPMENT AND ACCESSORIES

Install infield mix surfacing on infield areas shown on plan and areas around backstop and team
benches, to a depth of 4” compacted. If dry, moisten evenly, patch low spots, and roll. Drag
mat until smooth.

Install pitcher plate, home plate, anchor plates, and stake plugs for bases per manufacturer’s
instructions and flush with adjacent finished grade. Provide bases to Owner.

Construct and Install Backstop: Drill holes in firm, undisturbed or compacted soil to diameters
shown on drawings. Holes shall have a depth approximately 6” deeper than post bottom.
Excavate deeper, as required for adequate support in soft and loose soils and heavy lateral loads.
Construct backstop as detailed. Place concrete around posts in a continuous pour. Trowel
finish tops of footings and slope to direct water away from posts.

Install Sideline Fence: Place line posts maximum 10° on center in line of fence. Set posts
plumb with tops properly aligned. Provide terminal post at each termination. Install sideline
fence as specified in 3.2.
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J. Player’s benches to be set in concrete footings as shown on the drawings.
K.  Install foul poles in accordance with the manufacturer’s instructions.

L. Place bleachers at locations noted on drawings.

END OF SECTION 323300
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	033000 FL - Cast-In-Place 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:
	1. Cast-in-place concrete, including concrete materials, mixture design, placement procedures, and finishes.

	B. Related Requirements:
	1. Section 312000 "Earth Moving" for drainage fill under slabs-on-ground.
	2. Section 321313 "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, slag cement, other pozzolans, and silica fume; materials subject to compliance with requirements.
	B. Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.
	1. Require representatives of each entity directly concerned with cast-in-place concrete to attend, including the following:
	a. Contractor's superintendent.
	b. Independent testing agency responsible for concrete design mixtures.
	c. Ready-mix concrete manufacturer.
	d. Concrete Subcontractor.
	e. Special concrete finish Subcontractor.

	2. Review the following:
	a. Special inspection and testing and inspecting agency procedures for field quality control.
	b. Construction joints, control joints, isolation joints, and joint-filler strips.
	c. Semirigid joint fillers.
	d. Vapor-retarder installation.
	e. Anchor rod and anchorage device installation tolerances.
	f. Cold and hot weather concreting procedures.
	g. Concrete finishes and finishing.
	h. Curing procedures.
	i. Forms and form-removal limitations.
	j. Shoring and reshoring procedures.
	k. Methods for achieving specified floor and slab flatness and levelness.
	l. Floor and slab flatness and levelness measurements.
	m. Concrete repair procedures.
	n. Concrete protection.
	o. Initial curing and field curing of field test cylinders (ASTM C31/C31M.)
	p. Protection of field cured field test cylinders.



	1.5 ACTION SUBMITTALS
	A. Product Data: For each of the following.
	1. Portland cement.
	2. Fly ash.
	3. Slag cement.
	4. Blended hydraulic cement.
	5. Silica fume.
	6. Performance-based hydraulic cement
	7. Aggregates.
	8. Admixtures:
	a. Include limitations of use, including restrictions on cementitious materials, supplementary cementitious materials, air entrainment, aggregates, temperature at time of concrete placement, relative humidity at time of concrete placement, curing cond...

	9. Color pigments.
	10. Fiber reinforcement.
	11. Vapor retarders.
	12. Floor and slab treatments.
	13. Liquid floor treatments.
	14. Curing materials.
	a. Include documentation from color pigment manufacturer, indicating that proposed methods of curing are recommended by color pigment manufacturer.

	15. Joint fillers.
	16. Repair materials.

	B. Design Mixtures: For each concrete mixture, include the following:
	1. Mixture identification.
	2. Minimum 28-day compressive strength.
	3. Durability exposure class.
	4. Maximum w/cm.
	5. Calculated equilibrium unit weight, for lightweight concrete.
	6. Slump limit.
	7. Air content.
	8. Nominal maximum aggregate size.
	9. Steel-fiber reinforcement content.
	10. Synthetic micro-fiber content.
	11. Indicate amounts of mixing water to be withheld for later addition at Project site if permitted.
	12. Include manufacturer's certification that permeability-reducing admixture is compatible with mix design.
	13. Include certification that dosage rate for permeability-reducing admixture matches dosage rate used in performance compliance test.
	14. Intended placement method.
	15. Submit alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.

	C. Shop Drawings:
	1. Construction Joint Layout: Indicate proposed construction joints required to construct the structure.
	a. Location of construction joints is subject to approval of the Architect.


	D. Concrete Schedule: For each location of each Class of concrete indicated in "Concrete Mixtures" Article, including the following:
	1. Concrete Class designation.
	2. Location within Project.
	3. Exposure Class designation.
	4. Formed Surface Finish designation and final finish.
	5. Final finish for floors.
	6. Curing process.
	7. Floor treatment if any.

	E. Buy America certification.  Provide signed certification by the Contractor that manufactured products meet FTA Buy America requirements of 49 U.S.C. 5323(j)(1) and the applicable regulations in 49 C.F.R. Part 661.5. Provide manufacturer supporting ...

	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For the following:
	1. Installer: Include copies of applicable ACI certificates.
	2. Ready-mixed concrete manufacturer.
	3. Testing agency: Include copies of applicable ACI certificates.

	B. Material Certificates: For each of the following, signed by manufacturers:
	1. Cementitious materials.
	2. Admixtures.
	3. Fiber reinforcement.
	4. Curing compounds.
	5. Floor and slab treatments.
	6. Bonding agents.
	7. Adhesives.
	8. Vapor retarders.
	9. Semirigid joint filler.
	10. Joint-filler strips.
	11. Repair materials.

	C. Material Test Reports: For the following, from a qualified testing agency:
	1. Portland cement.
	2. Fly ash.
	3. Slag cement.
	4. Blended hydraulic cement.
	5. Silica fume.
	6. Performance-based hydraulic cement.
	7. Aggregates.
	8. Admixtures:
	a. Permeability-Reducing Admixture: Include independent test reports, indicating compliance with specified requirements, including dosage rate used in test.


	D. Floor surface flatness and levelness measurements report, indicating compliance with specified tolerances.
	E. Research Reports:
	1. For concrete admixtures in accordance with ICC's Acceptance Criteria AC198.
	2. For sheet vapor retarder/termite barrier, showing compliance with ICC AC380.

	F. Preconstruction Test Reports: For each mix design.
	G. Field quality-control reports.
	H. Minutes of preinstallation conference.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications: A qualified installer who employs Project personnel qualified as an ACI-certified Flatwork Technician and Finisher and a supervisor who is a certified ACI Flatwork Concrete Finisher/Technician or an ACI Concrete Flatwork T...
	1. Post-Installed Concrete Anchors Installers: ACI-certified Adhesive Anchor Installer.

	B. Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C94/C94M requirements for production facilities and equipment.
	1. Manufacturer certified in accordance with NRMCA's "Certification of Ready Mixed Concrete Production Facilities."

	C. Laboratory Testing Agency Qualifications: A testing agency qualified in accordance with ASTM C1077 and ASTM E329 for testing indicated and employing an ACI-certified Concrete Quality Control Technical Manager.
	1. Personnel performing laboratory tests shall be an ACI-certified Concrete Strength Testing Technician and Concrete Laboratory Testing Technician, Grade I. Testing agency laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Tec...

	D. Field Quality Control Testing Agency Qualifications: An independent agency, acceptable to authorities having jurisdiction, qualified in accordance with ASTM C1077 and ASTM E329 for testing indicated.
	1. Personnel conducting field tests shall be qualified as an ACI Concrete Field Testing Technician, Grade 1, in accordance with ACI CPP 610.1 or an equivalent certification program.

	E. Mockups: Cast concrete slab-on-ground and formed-surface panels to demonstrate typical joints, surface finish, texture, tolerances, floor treatments, and standard of workmanship.
	1. Slab-On-Ground: Build panel approximately 15 feet by 15 feet (3.35 meters by 3.35 meters) in the location indicated or, if not indicated, as directed by Architect.
	a. Divide panel into four equal panels to demonstrate saw joint cutting.

	2. Formed Surfaces: Build panel approximately 100 sq. ft. (9.3 sq. m) in the location indicated or, if not indicated, as directed by Architect.
	3. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.8 PRECONSTRUCTION TESTING
	A. Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction testing on each concrete mixture.
	1. Include the following information in each test report:
	a. Admixture dosage rates.
	b. Slump.
	c. Air content.
	d. Seven-day compressive strength.
	e. 28-day compressive strength.
	f. Permeability.



	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Comply with ASTM C94/C94M and ACI 301 (ACI 301M).

	1.10 FIELD CONDITIONS
	A. Cold-Weather Placement: Comply with ACI 301 (ACI 301M) and ACI 306.1 and as follows.
	1. Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	2. When average high and low temperature is expected to fall below 40 deg F (4.4 deg C) for three successive days, maintain delivered concrete mixture temperature within the temperature range required by ACI 301 (ACI 301M).
	3. Do not use frozen materials or materials containing ice or snow.
	4. Do not place concrete in contact with surfaces less than 35 deg F (1.7 deg C), other than reinforcing steel.
	5. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mixture designs.

	B. Hot-Weather Placement: Comply with ACI 301 (ACI 301M) and ACI 305.1 (ACI 305.1M), and as follows:
	1. Maintain concrete temperature at time of discharge to not exceed 95 deg F (35 deg C).
	2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep subgrade uniformly moist without standing water, soft spots, or dry areas.


	1.11 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to furnish replacement sheet vapor retarder/termite barrier material and accessories for sheet vapor retarder/ termite barrier and accessories that do not comply with requirements or that fail to resist ...
	1. Warranty Period: 10 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 CONCRETE, GENERAL
	A. ACI Publications: Comply with ACI 301 (ACI 301M) unless modified by requirements in the Contract Documents.

	2.2 CONCRETE MATERIALS
	A. Source Limitations:
	1. Obtain all concrete mixtures from a single ready-mixed concrete manufacturer for entire Project.
	2. Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant.
	3. Obtain aggregate from single source.
	4. Obtain each type of admixture from single source from single manufacturer.

	B. Cementitious Materials:
	1. Portland Cement: ASTM C150/C150M, Type I, Type II, or Type III.
	2. Fly Ash: ASTM C618, Class C or F.
	3. Slag Cement: ASTM C989/C989M, Grade 100 or 120.
	4. Blended Hydraulic Cement: ASTM C595/C595M cement.
	5. Silica Fume: ASTM C1240 amorphous silica.
	6. Performance-Based Hydraulic Cement: ASTM C1157/C1157M.

	C. Normal-Weight Aggregates: ASTM C33/C33M, coarse aggregate or better, graded. Provide aggregates from a single source.
	1. Alkali-Silica Reaction: Comply with one of the following:
	a. Expansion Result of Aggregate: Not more than 0.04 percent at one-year when tested in accordance with ASTM C1293.
	b. Expansion Results of Aggregate and Cementitious Materials in Combination: Not more than 0.10 percent at an age of 16 days when tested in accordance with ASTM C1567.
	c. Alkali Content in Concrete: Not more than 4 lb./cu. yd. (2.37 kg/cu. m) for moderately reactive aggregate or 3 lb./cu. yd. (1.78 kg/cu. m) for highly reactive aggregate, when tested in accordance with ASTM C1293 and categorized in accordance with A...

	2. Maximum Coarse-Aggregate Size: 3/4 inch (19 mm) nominal.
	3. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

	D. Lightweight Aggregate: ASTM C330/C330M, [1-inch (25-mm)] [3/4-inch (19-mm)] [1/2-inch (13-mm)] [3/8-inch (10-mm)] nominal maximum aggregate size.
	E. Air-Entraining Admixture: ASTM C260/C260M.
	F. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures that do not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Do not use calcium chloride or admixtures containing calcium ch...
	1. Water-Reducing Admixture: ASTM C494/C494M, Type A.
	2. Retarding Admixture: ASTM C494/C494M, Type B.
	3. Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type D.
	4. High-Range, Water-Reducing Admixture: ASTM C494/C494M, Type F.
	5. High-Range, Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type G.
	6. Plasticizing and Retarding Admixture: ASTM C1017/C1017M, Type II.
	7. Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing chloride reactions with steel reinforcement in concrete and co...
	8. Non-Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, non-set-accelerating, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing chloride reactions with steel reinfo...
	9. Permeability-Reducing Admixture: ASTM C494/C494M, Type S, hydrophilic, permeability-reducing crystalline admixture, capable of reducing water absorption of concrete exposed to hydrostatic pressure (PRAH).
	a. Permeability: No leakage when tested in accordance with U.S. Army Corps of Engineers CRD C48 at a hydraulic pressure of 200 psi (1.28 MPa) for 14 days.


	G. Color Pigment: ASTM C979/C979M, synthetic mineral-oxide pigments, color stable, free of carbon black, nonfading, and resistant to lime and other alkalis.
	1. Color: As selected by Architect from manufacturer's full range.

	H. Water and Water Used to Make Ice: ASTM C94/C94M, potable.

	2.3 VAPOR RETARDERS
	A. Sheet Vapor Retarder, Class A: ASTM E1745, Class A; not less than 10 mils thick. Include manufacturer's recommended adhesive or pressure-sensitive tape.
	B. Refer to Section 076200 “Vapor Retarders.”

	2.4 FLOOR AND SLAB TREATMENTS
	A. Slip-Resistive Emery Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing, abrasive, crushed emery aggregate containing not less than 50 percent aluminum oxide and not less than 20 percent ferric oxide; unaffected by freezing, moisture...
	B. Slip-Resistive Aluminum Granule Finish: Factory-graded, packaged, rustproof, nonglazing, abrasive aggregate of not less than 95 percent fused aluminum-oxide granules.
	C. Emery Dry-Shake Floor Hardener: Unpigmented, factory-packaged, dry combination of portland cement, graded emery aggregate, and plasticizing admixture; with emery aggregate consisting of no less than 60 percent of total aggregate content.
	1. Color: As selected by Architect from manufacturer's full range.

	D. Metallic Dry-Shake Floor Hardener: Unpigmented, factory-packaged, dry combination of portland cement, graded metallic aggregate, rust inhibitors, and plasticizing admixture; with metallic aggregate consisting of no less than 65 percent of total agg...
	1. Color: As selected by Architect from manufacturer's full range.

	E. Unpigmented Mineral Dry-Shake Floor Hardener: Factory-packaged dry combination of portland cement, graded quartz aggregate, and plasticizing admixture.
	F. Pigmented Mineral Dry-Shake Floor Hardener: Factory-packaged, dry combination of portland cement, graded quartz aggregate, color pigments, and plasticizing admixture. Use color pigments that are finely ground, nonfading mineral oxides interground w...
	1. Color: As selected by Architect from manufacturer's full range.


	2.5 LIQUID FLOOR TREATMENTS
	A. Penetrating Liquid Floor Treatment: Clear, chemically reactive, waterborne solution of inorganic silicate or siliconate materials and proprietary components; odorless; that penetrates, hardens, and densifies concrete surfaces.

	2.6 CURING MATERIALS
	A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application to fresh concrete.
	B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. (305 g/sq. m) when dry.
	C. Moisture-Retaining Cover: ASTM C171, polyethylene film burlap-polyethylene sheet.
	1. Color:
	a. Ambient Temperature Below 50 deg F (10 deg C): Black.
	b. Ambient Temperature between 50 deg F (10 deg C) and 85 deg F (29 deg C): Any color.
	c. Ambient Temperature Above 85 deg F (29 deg C): White.


	D. Curing Paper: Eight-feet- (2438-mm-) wide paper, consisting of two layers of fibered kraft paper laminated with double coating of asphalt.
	E. Water: Potable or complying with ASTM C1602/C1602M.
	F. Clear, Waterborne, Membrane-Forming, Dissipating Curing Compound: ASTM C309, Type 1, Class B.
	G. Clear, Waterborne, Membrane-Forming, Nondissipating Curing Compound: ASTM C309, Type 1, Class B, certified by curing compound manufacturer to not interfere with bonding of floor covering.
	H. Clear, Waterborne, Membrane-Forming, Curing Compound: ASTM C309, Type 1, Class B, 18 to 25 percent solids, nondissipating, certified by curing compound manufacturer to not interfere with bonding of floor covering.
	I. Clear, Solvent-Borne, Membrane-Forming, Curing and Sealing Compound: ASTM C1315, Type 1, Class A.
	J. Clear, Waterborne, Membrane-Forming, Curing and Sealing Compound: ASTM C1315, Type 1, Class A.

	2.7 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips: ASTM D1751, asphalt-saturated cellulosic fiber or ASTM D1752, cork or self-expanding cork.
	B. Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a Type A shore durometer hardness of 80 in accordance with ASTM D2240.
	C. Bonding Agent: ASTM C1059/C1059M, Type II, nonredispersible, acrylic emulsion or styrene butadiene.
	D. Epoxy Bonding Adhesive: ASTM C881, two-component epoxy resin, capable of humid curing and bonding to damp surfaces, of class suitable for application temperature and of grade and class to suit requirements, and as follows:

	2.8 REPAIR MATERIALS
	A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 1/8 inch (3 mm) and that can be feathered at edges to match adjacent floor elevations.
	1. Cement Binder: ASTM C150/C150M portland cement or hydraulic or blended hydraulic cement, as defined in ASTM C219.
	2. Primer: Product of underlayment manufacturer recommended for substrate, conditions, and application.
	3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3 to 6 mm) or coarse sand, as recommended by underlayment manufacturer.
	4. Compressive Strength: Not less than 4100 psi (29 MPa) at 28 days when tested in accordance with ASTM C109/C109M.

	B. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 1/4 inch (6 mm) and that can be filled in over a scarified surface to match adjacent floor elevations.
	1. Cement Binder: ASTM C150/C150M portland cement or hydraulic or blended hydraulic cement, as defined in ASTM C219.
	2. Primer: Product of topping manufacturer recommended for substrate, conditions, and application.
	3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse sand as recommended by topping manufacturer.
	4. Compressive Strength: Not less than 5000 psi (34.5 MPa) at 28 days when tested in accordance with ASTM C109/C109M.


	2.9 CONCRETE MIXTURES, GENERAL
	A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture or field test data, or both, in accordance with ACI 301 (ACI 301M).
	1. Use a qualified testing agency for preparing and reporting proposed mixture designs, based on laboratory trial mixtures.

	B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than portland cement in concrete as follows:
	1. Fly Ash or Other Pozzolans: 25 percent by mass.
	2. Slag Cement: 50 percent by mass.
	3. Silica Fume: 10 percent by mass.
	4. Total of Fly Ash or Other Pozzolans, Slag Cement, and Silica Fume: 50 percent by mass, with fly ash or pozzolans not exceeding 25 percent by mass and silica fume not exceeding 10 percent by mass.
	5. Total of Fly Ash or Other Pozzolans and Silica Fume: 35 percent by mass with fly ash or pozzolans not exceeding 25 percent by mass and silica fume not exceeding 10 percent by mass.

	C. Admixtures: Use admixtures in accordance with manufacturer's written instructions.
	1. Use water-reducing, high-range water-reducing, or plasticizing admixture in concrete, as required, for placement and workability.
	2. Use water-reducing and -retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.
	3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial slabs, concrete for parking structure slabs, and concrete with a w/cm below 0.50.
	4. Use corrosion-inhibiting admixture in concrete mixtures where indicated.
	5. Use permeability-reducing admixture in concrete mixtures where indicated.

	D. Color Pigment: Add color pigment to concrete mixture in accordance with manufacturer's written instructions and to result in hardened concrete color consistent with approved mockup.

	2.10 CONCRETE MIXTURES
	A. Class A: Normal-weight concrete used for footings and slab on grade.
	1. Exposure Class: ACI 318 (ACI 318M F2, S0, W1, C1.
	2. Minimum Compressive Strength: 4500 psi (31 MPa) at 28 days.
	3. Maximum w/cm: 0.45.
	4. Slump Limit:  ASTM C143, as permitted under ACI 301
	5. Air Content:
	a. Exposure Classes F2 and F3: 6 percent, plus or minus 1.5 percent at point of delivery for concrete containing 3/4-inch (19-mm) nominal maximum aggregate size.
	b. Do not use an air-entraining admixture or allow total air content to exceed 3 percent for concrete used in trowel-finished floors.

	6. Limit water-soluble, chloride-ion content in hardened concrete to 1.00 percent by weight of cement.

	B. Class B: Normal-weight concrete used for interior suspended slabs.
	1. Exposure Class: ACI 318 (ACI 318M) F0, S0, W0, C0.
	2. Minimum Compressive Strength: 4000 psi (27.6 MPa) at 28 days.
	3. Maximum w/cm: 0.45.
	4. Minimum Cementitious Materials Content: 470 lb/cu. yd. (279 kg/cu. m).
	5. Air Content:
	a. Do not use an air-entraining admixture or allow total air content to exceed 3 percent for concrete used in trowel-finished floors.

	6. Limit water-soluble, chloride-ion content in hardened concrete to 1.00 percent by weight of cement.

	C. Class  C: Normal-weight concrete used for interior metal pan stairs and landings:
	1. Exposure Class: ACI 318 (ACI 318M) F0, S0, W0, C0.
	2. Minimum Compressive Strength: 3000 psi (20.7 MPa) at 28 days.
	3. Maximum w/cm: 0.53.
	4. Minimum Cementitious Materials Content: 470 lb/cu. yd. (279 kg/cu. m).
	5. Maximum Size Aggregate: 1/2 inch (13 mm).
	6. Slump Limit: 3 inches (75 mm), plus 1 inch (25 mm) or minus 2 inches (50 mm).
	7. Air Content: 0 percent, plus or minus 0.5 percent at point of delivery.
	8. Limit water-soluble, chloride-ion content in hardened concrete to 1.00 percent by weight of cement.
	9. Retarding Admixture: Not allowed.
	10. Accelerating Admixture: Not allowed.


	2.11 CONCRETE MIXING
	A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete in accordance with ASTM C94/C94M and ASTM C1116/C1116M, and furnish batch ticket information.
	B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete in accordance with ASTM C94/C94M. 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 five 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 EXAMINATION
	A. Verification of Conditions:
	1. Before placing concrete, verify that installation of concrete forms, accessories, and reinforcement, and embedded items is complete and that required inspections have been performed.
	2. Do not proceed until unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Provide reasonable auxiliary services to accommodate field testing and inspections, acceptable to testing agency, including the following:
	1. Daily access to the Work.
	2. Incidental labor and facilities necessary to facilitate tests and inspections.
	3. Secure space for storage, initial curing, and field curing of test samples, including source of water and continuous electrical power at Project site during site curing period for test samples.
	4. Security and protection for test samples and for testing and inspection equipment at Project site.


	3.3 INSTALLATION OF EMBEDDED ITEMS
	A. Place and secure anchorage devices and other embedded items required for adjoining Work that is attached to or supported by cast-in-place concrete.
	1. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	2. Install anchor rods, accurately located, to elevations required and complying with tolerances in Section 7.5 of ANSI/AISC 303.
	3. Install reglets to receive waterproofing and to receive through-wall flashings in outer face of concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and other conditions.


	3.4 INSTALLATION OF VAPOR RETARDER
	A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder in accordance with ASTM E1643 and manufacturer's written instructions.
	1. Install vapor retarder with longest dimension parallel with direction of concrete pour.
	2. Face laps away from exposed direction of concrete pour.
	3. Lap vapor retarder over footings and grade beams not less than 6 inches, sealing vapor retarder to concrete.
	4. Lap joints 6 inches and seal with manufacturer's recommended tape.
	5. Terminate vapor retarder at the top of floor slabs, grade beams, and pile caps, sealing entire perimeter to floor slabs, grade beams, foundation walls, or pile caps.
	6. Seal penetrations in accordance with vapor retarder manufacturer's instructions.
	7. Protect vapor retarder during placement of reinforcement and concrete.
	a. Repair damaged areas by patching with vapor retarder material, overlapping damages area by 6 inches on all sides, and sealing to vapor retarder.


	B. Bituminous Vapor Retarders: Place, protect, and repair bituminous vapor retarder in accordance with manufacturer's written instructions.

	3.5 JOINTS
	A. Construct joints true to line, with faces perpendicular to surface plane of concrete.
	B. Construction Joints: Coordinate with floor slab pattern and concrete placement sequence.
	1. Install so strength and appearance of concrete are not impaired, at locations indicated on Drawings or as approved by Architect.
	2. Place joints perpendicular to main reinforcement.
	a. Continue reinforcement across construction joints unless otherwise indicated.
	b. Do not continue reinforcement through sides of strip placements of floors and slabs.

	3. Form keyed joints as indicated. Embed keys at least 1-1/2 inches (38 mm) into concrete.
	4. Locate joints for beams, slabs, joists, and girders at third points of spans. Offset joints in girders a minimum distance of twice the beam width from a beam-girder intersection.
	5. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and girders and at the top of footings or floor slabs.
	6. Space vertical joints in walls at 20’-0” on center maximum. Unless otherwise indicated on Drawings, locate vertical joints beside piers integral with walls, near corners, and in concealed locations where possible.
	7. Use a bonding agent at locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.
	8. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.

	C. Control Joints in Slabs-on-Ground: Form weakened-plane control joints, sectioning concrete into areas as indicated. Construct control joints for a depth equal to at least one-fourth of concrete thickness as follows:
	1. Grooved Joints: Form control joints after initial floating by grooving and finishing each edge of joint to a radius of 1/8 inch (3.2 mm). Repeat grooving of control joints after applying surface finishes. Eliminate groover tool marks on concrete su...
	2. Sawed Joints: Form control joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades. Cut 1/8-inch- (3.2-mm-) wide joints into concrete when cutting action does not tear, abrade, or otherwise damage surface and before conc...

	D. Isolation Joints in Slabs-on-Ground: After removing formwork, install joint-filler strips at slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as indicated.
	1. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete surface unless otherwise indicated on Drawings.
	2. Terminate full-width joint-filler strips not less than 1/2 inch (13 mm) or more than 1 inch (25 mm) below finished concrete surface, where joint sealants, specified in Section 079200 "Joint Sealants," are indicated.
	3. Install joint-filler strips in lengths as long as practicable. Where more than one length is required, lace or clip sections together.

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

	F. Dowel Plates: Install dowel plates at joints where indicated on Drawings.

	3.6 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, embedded items, and vapor retarder is complete and that required inspections are completed.
	1. Immediately prior to concrete placement, inspect vapor retarder for damage and deficient installation, and repair defective areas.
	2. Provide continuous inspection of vapor retarder during concrete placement and make necessary repairs to damaged areas as Work progresses.

	B. Notify Architect and testing and inspection agencies 24 hours prior to commencement of concrete placement.
	C. Do not add water to concrete during delivery, at Project site, or during placement unless approved by Architect in writing, but not to exceed the amount indicated on the concrete delivery ticket.
	1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.

	D. Before test sampling and placing concrete, water may be added at Project site, subject to limitations of ACI 301 (ACI 301M), but not to exceed the amount indicated on the concrete delivery ticket.
	1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.

	E. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete is placed on concrete that has hardened enough to cause seams or planes of weakness.
	1. If a section cannot be placed continuously, provide construction joints as indicated.
	2. Deposit concrete to avoid segregation.
	3. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures and in a manner to avoid inclined construction joints.
	4. Consolidate placed concrete with mechanical vibrating equipment in accordance with ACI 301 (ACI 301M).
	a. Do not use vibrators to transport concrete inside forms.
	b. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 inches (150 mm) into preceding layer.
	c. Do not insert vibrators into lower layers of concrete that have begun to lose plasticity.
	d. At each insertion, limit duration of vibration to time necessary to consolidate concrete, and complete embedment of reinforcement and other embedded items without causing mixture constituents to segregate.


	F. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of construction joints, until placement of a panel or section is complete.
	1. Do not place concrete floors and slabs in a checkerboard sequence.
	2. Consolidate concrete during placement operations, so concrete is thoroughly worked around reinforcement and other embedded items and into corners.
	3. Maintain reinforcement in position on chairs during concrete placement.
	4. Screed slab surfaces with a straightedge and strike off to correct elevations.
	5. Level concrete, cut high areas, and fill low areas.
	6. Slope surfaces uniformly to drains where required.
	7. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface plane, before excess bleedwater appears on the surface.
	8. Do not further disturb slab surfaces before starting finishing operations.


	3.7 FINISHING FORMED SURFACES
	A. As-Cast Surface Finishes:
	1. ACI 301 (ACI 301M) Surface Finish SF-1.0: As-cast concrete texture imparted by form-facing material.
	a. Patch voids larger than 1-1/2 inches (38 mm) wide or 1/2 inch (13 mm) deep.
	b. Remove projections larger than 1 inch (25 mm).
	c. Tie holes do not require patching.
	d. Surface Tolerance: ACI 117 (ACI 117M) Class D.
	e. Apply to concrete surfaces not exposed to public view.

	2. ACI 301 (ACI 301M)Surface Finish SF-2.0: As-cast concrete texture imparted by form-facing material, arranged in an orderly and symmetrical manner with a minimum of seams.
	a. Patch voids larger than 3/4 inch (19 mm) wide or 1/2 inch (13 mm) deep.
	b. Remove projections larger than 1/4 inch (6 mm).
	c. Patch tie holes.
	d. Surface Tolerance: ACI 117 (ACI 117M) Class B.
	e. Locations: Apply to concrete surfaces exposed to public view, to receive a rubbed finish, or to be covered with a coating or covering material applied directly to concrete.

	3. ACI 301 (ACI 301M) Surface Finish SF-3.0:
	a. Patch voids larger than 3/4 inch (19 mm) wide or 1/2 inch (13 mm) deep.
	b. Remove projections larger than 1/8 inch (3 mm).
	c. Patch tie holes.
	d. Surface Tolerance: ACI 117 (ACI 117M) Class A.
	e. Locations: Apply to concrete surfaces exposed to public view, to receive a rubbed finish, or to be covered with a coating or covering material applied directly to concrete .


	B. Rubbed Finish: Apply the following to as cast surface finishes where indicated on Drawings:
	1. Smooth-Rubbed Finish:
	a. Perform no later than one day after form removal.
	b. Moisten concrete surfaces and rub with carborundum brick or another abrasive until producing a uniform color and texture.
	c. If sufficient cement paste cannot be drawn from the concrete by the rubbing process, use a grout made from the same cementitious materials used in the in-place concrete.
	d. Maintain required patterns or variances as shown on Drawings or to match design reference sample.


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


	3.8 FINISHING FLOORS AND SLABS
	A. Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for concrete surfaces. Do not wet concrete surfaces.
	B. Scratch Finish:
	1. While still plastic, texture concrete surface that has been screeded and bull-floated or darbied.
	2. Use stiff brushes, brooms, or rakes to produce a profile depth of 1/4 inch (6 mm) in one direction.
	3. Apply scratch finish to surfaces to receive concrete floor toppings or to receive mortar setting beds for bonded cementitious floor finishes.

	C. Float Finish:
	1. When bleedwater sheen has disappeared and concrete surface has stiffened sufficiently to permit operation of specific float apparatus, consolidate concrete surface with power-driven floats or by hand floating if area is small or inaccessible to pow...
	2. Repeat float passes and restraightening until surface is left with a uniform, smooth, granular texture and complies with ACI 117 (ACI A117M) tolerances for conventional concrete.
	3. Apply float finish to surfaces to receive trowel finish and to be covered with fluid-applied or sheet waterproofing, built-up or membrane roofing, or sand-bed terrazzo.

	D. Trowel Finish:
	1. After applying float finish, apply first troweling and consolidate concrete by hand or power-driven trowel.
	2. Continue troweling passes and restraighten until surface is free of trowel marks and uniform in texture and appearance.
	3. Grind smooth any surface defects that would telegraph through applied coatings or floor coverings.
	4. Do not add water to concrete surface.
	5. Do not apply hard-troweled finish to concrete, which has a total air content greater than 3 percent.
	6. Apply a trowel finish to surfaces exposed to view or to be covered with resilient flooring, carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-finish coating system.
	7. Finish surfaces to the following tolerances, in accordance with ASTM E1155 (ASTM E1155M), for a randomly trafficked floor surface:
	a. Slabs on Ground:
	1) Finish and measure surface so gap at any point between concrete surface and an unleveled, freestanding, 10-ft.- (3.05-m-) long straightedge resting on two high spots and placed anywhere on the surface does not exceed 1/8 inch (3 mm) and also no mor...
	2) Specified overall values of flatness, FF 25; and of levelness, FL 20; with minimum local values of flatness, FF 17; and of levelness, FL 15.
	3) Specified overall values of flatness, FF 35; and of levelness, FL 25; with minimum local values of flatness, FF 24; and of levelness, FL 17.
	4) Specified overall values of flatness, FF 45; and of levelness, FL 35; with minimum local values of flatness, FF 30; and of levelness, FL 24.
	5) Specified Overall Value (SOV): FF 50 and FL 25 with minimum local value (MLV): FF 40 and FL 17.
	6) Specified Overall Value (SOV): FF 25 and FL 20 with minimum local value (MLV): FF 17 and FL 15.

	b. Suspended Slabs:
	1) Finish and measure surface so gap at any point between concrete surface and an unleveled, freestanding, 10-ft.- (3.05-m-) long straightedge resting on two high spots and placed anywhere on the surface does not exceed 1/8 inch (3 mm) and also no mor...
	2) Specified overall values of flatness, FF 25; and of levelness, FL 20; with minimum local values of flatness, FF 17; and of levelness, FL 15.
	3) Specified overall values of flatness, FF 35; and of levelness, FL 20; with minimum local values of flatness, FF 24; and of levelness, FL 15.
	4) Specified overall values of flatness, FF 45; and of levelness, FL 35; with minimum local values of flatness, FF 30; and of levelness, FL 24.



	E. Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces indicated on Drawings  or where ceramic or quarry tile is to be installed by either thickset or thinset method. While concrete is still plastic, slightly scarify surface with a f...
	1. Coordinate required final finish with Architect before application.
	2. Comply with flatness and levelness tolerances for trowel-finished floor surfaces.

	F. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and locations indicated on Drawings.
	1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-bristle broom perpendicular to main traffic route.
	2. Coordinate required final finish with Architect before application.

	G. Slip-Resistive Finish: Before final floating, apply slip-resistive aggregate finish to concrete stair treads, platforms, ramps as indicated on Drawings
	1. Apply in accordance with manufacturer's written instructions and as follows:
	a. Uniformly spread 25 lb/100 sq. ft. (12 kg/10 sq. m) of dampened slip-resistive aggregate over surface in one or two applications.
	b. Tamp aggregate flush with surface, but do not force below surface.
	c. After broadcasting and tamping, apply float finish.
	d. After curing, lightly work surface with a steel wire brush or an abrasive stone and water to expose slip-resistive aggregate.



	3.9 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS
	A. Filling In:
	1. Fill in holes and openings left in concrete structures after Work of other trades is in place unless otherwise indicated.
	2. Mix, place, and cure concrete, as specified, to blend with in-place construction.
	3. Provide other miscellaneous concrete filling indicated or required to complete the Work.

	B. Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is still green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and terminations slightly rounded.
	C. Equipment Bases and Foundations:
	1. Coordinate sizes and locations of concrete bases with actual equipment provided.
	2. Construct concrete bases 6 inches (150 mm)  high unless otherwise indicated on Drawings, and extend base not less than 6 inches (150 mm) in each direction beyond the maximum dimensions of supported equipment unless otherwise indicated on Drawings, ...
	3. Minimum Compressive Strength: 4000 psi (27.6 MPa) at 28 days.
	4. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install dowel rods on 18-inch (450-mm) centers around the full perimeter of concrete base.
	5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete substrate.
	6. Prior to pouring concrete, place and secure anchorage devices.
	a. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	b. Cast anchor-bolt insert into bases.
	c. Install anchor bolts to elevations required for proper attachment to supported equipment.


	D. Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and associated items.
	1. Cast-in inserts and accessories, as shown on Drawings.
	2. Screed, tamp, and trowel finish concrete surfaces.


	3.10 CONCRETE CURING
	A. Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	1. Comply with ACI 301 (ACI 301M) and ACI 306.1 for cold weather protection during curing.
	2. Comply with ACI 301 (ACI 301M) and ACI 305.1 (ACI 305.1M) for hot-weather protection during curing.
	3. Maintain moisture loss no more than 0.2 lb/sq. ft. x h (1 kg/sq. m x h), calculated in accordance with ACI 305.1,) before and during finishing operations.

	B. Curing Formed Surfaces: Comply with ACI 308.1 (ACI 308.1M) as follows:
	1. Cure formed concrete surfaces, including underside of beams, supported slabs, and other similar surfaces.
	2. Cure concrete containing color pigments in accordance with color pigment manufacturer's instructions.
	3. If forms remain during curing period, moist cure after loosening forms.
	4. If removing forms before end of curing period, continue curing for remainder of curing period, as follows:
	a. Continuous Fogging: Maintain standing water on concrete surface until final setting of concrete.
	b. Continuous Sprinkling: Maintain concrete surface continuously wet.
	c. Absorptive Cover: Pre-dampen absorptive material before application; apply additional water to absorptive material to maintain concrete surface continuously wet.
	d. Water-Retention Sheeting Materials: Cover exposed concrete surfaces with sheeting material, taping, or lapping seams.
	e. Membrane-Forming Curing Compound: Apply uniformly in continuous operation by power spray or roller in accordance with manufacturer's written instructions.
	1) Recoat areas subject to heavy rainfall within three hours after initial application.
	2) Maintain continuity of coating and repair damage during curing period.



	C. Curing Unformed Surfaces: Comply with ACI 308.1 (ACI 308.1M) as follows:
	1. Begin curing immediately after finishing concrete.
	2. Interior Concrete Floors:
	a. Floors to Receive Floor Coverings Specified in Other Sections: Contractor has option of the following:
	1) Absorptive Cover: As soon as concrete has sufficient set to permit application without marring concrete surface, install prewetted absorptive cover over entire area of floor.
	a) Lap edges and ends of absorptive cover not less than 12-inches (300-mm).
	b) Maintain absorptive cover water saturated, and in place, for duration of curing period, but not less than seven days.

	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.
	a) Immediately repair any holes or tears during curing period, using cover material and waterproof tape.
	b) Cure for not less than seven days.

	3) Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces continuously wet for not less than seven days, utilizing one, or a combination of, the following:
	a) Water.
	b) Continuous water-fog spray.


	b. Floors to Receive Penetrating Liquid Floor Treatments: Contractor has option of the following:
	1) Absorptive Cover: As soon as concrete has sufficient set to permit application without marring concrete surface, install prewetted absorptive cover over entire area of floor.
	a) Lap edges and ends of absorptive cover not less than 12 inches (300 mm).
	b) Maintain absorptive cover water saturated, and in place, for duration of curing period, but not less than seven days.

	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.
	a) Immediately repair any holes or tears during curing period, using cover material and waterproof tape.
	b) Cure for not less than seven days.

	3) Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces continuously wet for not less than seven days, utilizing one, or a combination of, the following:
	a) Water.
	b) Continuous water-fog spray.


	c. Floors to Receive Polished Finish: Contractor has option of the following:
	1) Absorptive Cover: As soon as concrete has sufficient set to permit application without marring concrete surface, install prewetted absorptive cover over entire area of floor.
	a) Lap edges and ends of absorptive cover not less than 12 inches (300 mm).
	b) Maintain absorptive cover water saturated, and in place, for duration of curing period, but not less than seven days.

	2) Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces continuously wet for not less than seven days, utilizing one, or a combination of, the following:
	a) Water.
	b) Continuous water-fog spray.


	d. Floors to Receive Chemical Stain:
	1) As soon as concrete has sufficient set to permit application without marring concrete surface, install curing paper over entire area of floor.
	2) Install curing paper square to building lines, without wrinkles, and in a single length without end joints.
	3) Butt sides of curing paper tight; do not overlap sides of curing paper.
	4) Leave curing paper in place for duration of curing period, but not less than 28 days.

	e. Floors to Receive Urethane Flooring:
	1) As soon as concrete has sufficient set to permit application without marring concrete surface, install prewetted absorptive cover over entire area of floor.
	2) Rewet absorptive cover, and cover immediately with polyethylene moisture-retaining cover with edges lapped 6 inches (150 mm) and sealed in place.
	3) Secure polyethylene moisture-retaining cover in place to prohibit air from circulating under polyethylene moisture-retaining cover.
	4) Leave absorptive cover and polyethylene moisture-retaining cover in place for duration of curing period, but not less than 28 days.

	f. Floors to Receive Curing Compound:
	1) Apply uniformly in continuous operation by power spray or roller in accordance with manufacturer's written instructions.
	2) Recoat areas subjected to heavy rainfall within three hours after initial application.
	3) Maintain continuity of coating, and repair damage during curing period.
	4) Removal: After curing period has elapsed, remove curing compound without damaging concrete surfaces by method recommended by curing compound manufacturer unless manufacturer certifies curing compound does not interfere with bonding of floor coverin...

	g. Floors to Receive Curing and Sealing Compound:
	1) Apply uniformly to floors and slabs indicated in a continuous operation by power spray or roller in accordance with manufacturer's written instructions.
	2) Recoat areas subjected to heavy rainfall within three hours after initial application.
	3) Repeat process 24 hours later, and apply a second coat. Maintain continuity of coating, and repair damage during curing period.




	3.11 TOLERANCES
	A. Conform to ACI 117 (ACI 117M).

	3.12 APPLICATION OF LIQUID FLOOR TREATMENTS
	A. Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid floor treatment in accordance with manufacturer's written instructions.
	1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and complete surface repairs.
	2. Do not apply to concrete that is less than seven days' old.
	3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet; and repeat brooming or scrubbing.
	4. Rinse with water; remove excess material until surface is dry.
	5. Apply a second coat in a similar manner if surface is rough or porous.

	B. Sealing Coat: Uniformly apply a continuous sealing coat of curing and sealing compound to hardened concrete by power spray or roller in accordance with manufacturer's written instructions.

	3.13 JOINT FILLING
	A. Prepare, clean, and install joint filler in accordance with manufacturer's written instructions.
	1. Do not fill joints until construction traffic has permanently ceased.

	B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces of joints clean and dry.
	C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches (50 mm) deep in formed joints.
	D. Overfill joint, and trim joint filler flush with top of joint after hardening.

	3.14 CONCRETE SURFACE REPAIRS
	A. Defective Concrete:
	1. Repair and patch defective areas when approved by Architect.
	2. Remove and replace concrete that cannot be repaired and patched to Architect's approval.

	B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2 parts fine aggregate passing a No. 16 (1.18-mm) sieve, using only enough water for handling and placing.
	C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains and other discolorations that cannot be removed by cle...
	1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1/2 inch (13 mm) in any dimension to solid concrete.
	a. Limit cut depth to 3/4 inch (19 mm).
	b. Make edges of cuts perpendicular to concrete surface.
	c. Clean, dampen with water, and brush-coat holes and voids with bonding agent.
	d. Fill and compact with patching mortar before bonding agent has dried.
	e. Fill form-tie voids with patching mortar or cone plugs secured in place with bonding agent.

	2. Repair defects on surfaces exposed to view by blending white portland cement and standard portland cement, so that, when dry, patching mortar matches surrounding color.
	a. Patch a test area at inconspicuous locations to verify mixture and color match before proceeding with patching.
	b. Compact mortar in place and strike off slightly higher than surrounding surface.

	3. Repair defects on concealed formed surfaces that will affect concrete's durability and structural performance as determined by Architect.

	D. Repairing Unformed Surfaces:
	1. Test unformed surfaces, such as floors and slabs, for finish, and verify surface tolerances specified for each surface.
	a. Correct low and high areas.
	b. Test surfaces sloped to drain for trueness of slope and smoothness; use a sloped template.

	2. Repair finished surfaces containing surface defects, including spalls, popouts, honeycombs, rock pockets, crazing, and cracks in excess of 0.01 inch (0.25 mm) wide or that penetrate to reinforcement or completely through unreinforced sections regar...
	3. After concrete has cured at least 14 days, correct high areas by grinding.
	4. Correct localized low areas during, or immediately after, completing surface-finishing operations by cutting out low areas and replacing with patching mortar.
	a. Finish repaired areas to blend into adjacent concrete.

	5. Correct other low areas scheduled to receive floor coverings with a repair underlayment.
	a. Prepare, mix, and apply repair underlayment and primer in accordance with manufacturer's written instructions to produce a smooth, uniform, plane, and level surface.
	b. Feather edges to match adjacent floor elevations.

	6. Correct other low areas scheduled to remain exposed with repair topping.
	a. Cut out low areas to ensure a minimum repair topping depth of 1/4 inch (6 mm) to match adjacent floor elevations.
	b. Prepare, mix, and apply repair topping and primer in accordance with manufacturer's written instructions to produce a smooth, uniform, plane, and level surface.

	7. Repair defective areas, except random cracks and single holes 1 inch (25 mm) or less in diameter, by cutting out and replacing with fresh concrete.
	a. Remove defective areas with clean, square cuts, and expose steel reinforcement with at least a 3/4-inch (19-mm) clearance all around.
	b. Dampen concrete surfaces in contact with patching concrete and apply bonding agent.
	c. Mix patching concrete of same materials and mixture as original concrete, except without coarse aggregate.
	d. Place, compact, and finish to blend with adjacent finished concrete.
	e. Cure in same manner as adjacent concrete.

	8. Repair random cracks and single holes 1 inch (25 mm) or less in diameter with patching mortar.
	a. Groove top of cracks and cut out holes to sound concrete, and clean off dust, dirt, and loose particles.
	b. Dampen cleaned concrete surfaces and apply bonding agent.
	c. Place patching mortar before bonding agent has dried.
	d. Compact patching mortar and finish to match adjacent concrete.
	e. Keep patched area continuously moist for at least 72 hours.


	E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and patching mortar.
	F. Repair materials and installation not specified above may be used, subject to Architect's approval.

	3.15 FIELD QUALITY CONTROL
	A. Special Inspections: Owner will engage a special inspector to perform field tests and inspections and prepare testing and inspection reports.
	B. Testing Agency: Owner will engage a qualified testing and inspecting agency to perform tests and inspections and to submit reports.
	1. Testing agency shall be responsible for providing curing container for composite samples on Site and verifying that field-cured composite samples are cured in accordance with ASTM C31/C31M.
	2. Testing agency shall immediately report to Architect, Contractor, and concrete manufacturer any failure of Work to comply with Contract Documents.
	3. Testing agency shall report results of tests and inspections, in writing, to Owner, Architect, Contractor, and concrete manufacturer within 48 hours of inspections and tests.
	a. Test reports shall include reporting requirements of ASTM C31/C31M, ASTM C39/C39M, and ACI 301, including the following as applicable to each test and inspection:
	1) Project name.
	2) Name of testing agency.
	3) Names and certification numbers of field and laboratory technicians performing inspections and testing.
	4) Name of concrete manufacturer.
	5) Date and time of inspection, sampling, and field testing.
	6) Date and time of concrete placement.
	7) Location in Work of concrete represented by samples.
	8) Date and time sample was obtained.
	9) Truck and batch ticket numbers.
	10) Design compressive strength at 28 days.
	11) Concrete mixture designation, proportions, and materials.
	12) Field test results.
	13) Information on storage and curing of samples before testing, including curing method and maximum and minimum temperatures during initial curing period.
	14) Type of fracture and compressive break strengths at seven days and 28 days.



	C. Batch Tickets: For each load delivered, submit three copies of batch delivery ticket to testing agency, indicating quantity, mix identification, admixtures, design strength, aggregate size, design air content, design slump at time of batching, and ...
	D. Inspections:
	1. Headed bolts and studs.
	2. Verification of use of required design mixture.
	3. Concrete placement, including conveying and depositing.
	4. Curing procedures and maintenance of curing temperature.
	5. Verification of concrete strength before removal of shores and forms from beams and slabs.
	6. Batch Plant Inspections: On a random basis, as determined by Architect.

	E. Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance with ASTM C 172/C 172M shall be performed in accordance with the following requirements:
	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.
	a. When frequency of testing provides fewer than five compressive-strength tests for each concrete mixture, testing shall be conducted from at least five randomly selected batches or from each batch if fewer than five are used.

	2. Slump: ASTM C143/C143M:
	a. One test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	b. Perform additional tests when concrete consistency appears to change.

	3. Slump Flow: ASTM C1611/C1611M:
	a. One test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	b. Perform additional tests when concrete consistency appears to change.

	4. Air Content: ASTM C231/C231M pressure method, for normal-weight concrete;
	a. One test for each composite sample, but not less than one test for each day's pour of each concrete mixture.

	5. Concrete Temperature: ASTM C1064/C1064M:
	a. One test hourly when air temperature is 40 deg F (4.4 deg C) and below or 80 deg F (27 deg C) and above, and one test for each composite sample.

	6. Compression Test Specimens: ASTM C31/C31M:
	a. Cast and laboratory cure two sets of  three 6-inch (150 mm) by 12-inch (300 mm) or 4-inch (100 mm) by 8-inch (200 mm) cylinder specimens for each composite sample.
	b. Cast, initial cure, and field cure two sets of three standard cylinder specimens for each composite sample.

	7. Compressive-Strength Tests: ASTM C39/C39M.
	a. Test one set of three laboratory-cured specimens at seven days and one set of two specimens at 28 days.
	b. Test one set of three field-cured specimens at seven days and one set of two specimens at 28 days.
	c. A compressive-strength test shall be the average compressive strength from a set of two specimens obtained from same composite sample and tested at age indicated.

	8. When strength of field-cured cylinders is less than 85 percent of companion laboratory-cured cylinders, Contractor shall evaluate operations and provide corrective procedures for protecting and curing in-place concrete.
	9. Strength of each concrete mixture will be satisfactory if every average of any three consecutive compressive-strength tests equals or exceeds specified compressive strength, and no compressive-strength test value falls below specified compressive s...
	10. 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.
	11. Additional Tests:
	a. 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.
	b. Testing and inspecting agency may conduct tests to determine adequacy of concrete by cored cylinders complying with ASTM C42/C42M or by other methods as directed by Architect.
	1) Acceptance criteria for concrete strength shall be in accordance with ACI 301 (ACI 301M), section 1.6.6.3.


	12. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	13. Correct deficiencies in the Work that test reports and inspections indicate do not comply with the Contract Documents.

	F. Measure floor and slab flatness and levelness in accordance with ASTM E1155 (ASTM E1155M) within 24 hours of completion of floor finishing and promptly report test results to Architect.

	3.16 PROTECTION
	A. Protect concrete surfaces as follows:
	1. Protect from petroleum stains.
	2. Diaper hydraulic equipment used over concrete surfaces.
	3. Prohibit vehicles from interior concrete slabs.
	4. Prohibit use of pipe-cutting machinery over concrete surfaces.
	5. Prohibit placement of steel items on concrete surfaces.
	6. Prohibit use of acids or acidic detergents over concrete surfaces.
	7. Protect liquid floor treatment from damage and wear during the remainder of construction period. Use protective methods and materials, including temporary covering, recommended in writing by liquid floor treatments installer.
	8. Protect concrete surfaces scheduled to receive surface hardener or polished concrete finish using Floor Slab Protective Covering.
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	311000 FL - 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. Stripping and stockpiling rock.
	6. Removing above- and below-grade site improvements.
	7. Disconnecting, capping or sealing, and removing site utilities.
	8. Temporary erosion and sedimentation control.


	1.3 DEFINITIONS
	A. Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally occurring soil profile, typified by less than 1 percent organic matter and few soil organisms.
	B. Surface Soil: Soil that is present at the top layer of the existing soil profile. In undisturbed areas, surface soil is typically called "topsoil," but in disturbed areas such as urban environments, the surface soil can be subsoil.
	C. Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface soil; the zone where plant roots grow. Its appearance is generally friable, pervious, and black or a darker shade of brown, gray, or r...
	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 indicated on Drawings.
	F. Vegetation: Trees, shrubs, groundcovers, grass, and other plants.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

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

	1.6 ACTION SUBMITTALS
	A. Buy America certification.  Provide signed certification by the Contractor that manufactured products meet FTA Buy America requirements of 49 U.S.C. 5323(j)(1) and the applicable regulations in 49 C.F.R. Part 661.5. Provide manufacturer supporting ...

	1.7 INFORMATIONAL 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. Use sufficiently detailed photographs or video recordings.
	2. Include plans and notations to indicate specific wounds and damage conditions of each tree or other plant designated to remain.

	B. Topsoil stripping and stockpiling program.
	C. Rock stockpiling program.
	D. Record Drawings: Identifying and accurately showing locations of capped utilities and other subsurface structural, electrical, and mechanical conditions.
	E. Burning: Documentation of compliance with burning requirements and permitting of authorities having jurisdiction. Identify location(s) and conditions under which burning will be performed.

	1.8 QUALITY ASSURANCE
	A. Topsoil Stripping and Stockpiling Program: Prepare a written program to systematically demonstrate the ability of personnel to properly follow procedures and handle materials and equipment during the Work. Include dimensioned diagrams for placement...
	B. Rock Stockpiling Program: Prepare a written program to systematically demonstrate the ability of personnel to properly follow procedures and handle materials and equipment during the Work. Include dimensioned diagrams for placement and protection o...

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

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

	C. Salvageable Improvements: Carefully remove items indicated to be salvaged and store on Owner's premises where indicated.
	D. Utility Locator Service: Notify Call Before You Dig for area where Project is located before site clearing.
	E. Do not commence site clearing operations until temporary erosion- and sedimentation-control measures are in place.
	F. Tree- and Plant-Protection Zones: Protect according to requirements in Section 015639 "Temporary Tree and Plant Protection."
	G. Soil Stripping, Handling, and Stockpiling: Perform only when the soil is dry or slightly moist.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Satisfactory Soil Material: Requirements for satisfactory soil material are specified in Section 312000 "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. Verify that trees, shrubs, and other vegetation to remain or to be relocated have been flagged and that protection zones have been identified and enclosed according to requirements in Section 015639 "Temporary Tree and Plant Protection."
	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. Protect trees and plants remaining on-site according to requirements in Section 015639 "Temporary Tree and Plant Protection."
	B. Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that are damaged by construction operations according to requirements in Section 015639 "Temporary Tree and Plant Protection."

	3.4 EXISTING UTILITIES
	A. Contractor shall 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.
	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.

	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 larger than 2 inches in diameter, obstructions, and debris to a depth of 18 inches below exposed subgrade.
	3. Use only hand methods or air space for grubbing within protection zones.
	4. Chip removed tree branches and 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 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 depth of 6 inches in a manner to prevent intermingling with underlying subsoil or other waste materials.
	1. Remove subsoil and nonsoil materials from topsoil, including clay lumps, gravel, and other objects larger than 2 inches in diameter; trash, debris, weeds, roots, and other waste materials.

	C. Stockpile topsoil away from edge of excavations without intermixing with subsoil or other materials. 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.
	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. Remove existing above- and below-grade improvements as indicated and necessary to facilitate new construction.
	B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated.
	1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut along line of existing pavement to remain before removing adjacent existing pavement. Saw-cut faces vertically.
	2. Paint cut ends of steel reinforcement in concrete to remain with two coats of antirust coating, following coating manufacturer's written instructions. Keep paint off surfaces that will remain exposed.


	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. Burning tree, shrub, and other vegetation waste is permitted according to burning requirements and permitting of authorities having jurisdiction. Control such burning to produce the least smoke or air pollutants and minimum annoyance to surrounding...
	C. Separate recyclable materials produced during site clearing from other nonrecyclable materials. Store or stockpile without intermixing with other materials and transport them to recycling facilities. Do not interfere with other Project work.



	312000 FL - 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. Excavating and filling for rough grading the Site.
	2. Preparing subgrades.
	3. Excavating and backfilling for buildings and structures.
	4. Drainage course for concrete slabs-on-grade.
	5. Subbase course for concrete.
	6. Subbase course and base course for asphalt paving.
	7. Subsurface drainage backfill for walls and trenches.
	8. Excavating and backfilling trenches for utilities and pits for buried utility structures.

	B. Related Requirements:
	1. Division 01 Section "Temporary Facilities and Controls" for temporary controls, utilities, and support facilities; also for temporary site fencing if not in another Section.
	2. Division 31 Section "Site Clearing" for site stripping, grubbing, stripping and stockpiling topsoil, and removal of above- and below-grade improvements and utilities, and seeding restoration.


	1.3 SUBMITTALS
	A. Documentation of disposal of asphalt pavement at a landfill.
	B. Documentation of disposal of all soil and materials removed from the project site.
	C. Aggregate source and material certifications.
	D. Qualification Data: For qualified testing agency. Qualified according to ASTM E 329 and ASTM D 3740 for testing indicated.
	E. Material Test Reports: For each on-site and borrow soil material proposed for fill and backfill as follows:
	1. Classification according to ASTM D 2487.
	2. Laboratory compaction curve according to ASTM D 698


	1.4 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: Warm-mix asphalt pavement layer placed between the subbase course and warm-mix surface 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.
	G. Fill: Soil materials used to raise existing grades.
	H. Rock: Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders of rock material 34T3/4 cu. yd.34T or more in volume that exceed a standard penetration resistance of 34T100 blows/2 inches34T when tested by a geotechnic...
	I. 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.
	J. Subbase Course: Aggregate layer placed between the subgrade and base course for warm-mix asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement concrete or warm-mix asphalt walk.
	K. 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.
	L. Utilities: On-site underground pipes, conduits, ducts, and cables as well as underground services within buildings.
	M. Clean Fill:  Uncontaminated, non-water-soluble, non-decomposable inert solid material.  The term includes soil, rock, stone, dredged material, used asphalt, and brick, block or concrete from construction and demolition activities that is separate f...
	N. Potentially Contaminated Material:  Unclassified excavated soil and material which includes visual evidence of contamination, is emitting an odor, and/or consists of extended Photoionization Detector (PID) readings.
	O. Contaminated Materials:  Regulated fill including soil, rock, stone, dredged material, used asphalt, historic fill, and brick, block or concrete from construction and demolition activities that is separate from other waste and recognizable as such ...
	P. Best Available Rock (BAR): Excavation and placement of Best Available Rock (BAR) material as directed, supplementing PennDOT Publication 408, Section 206.2(a)1.d and 206.3(b).

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

	B. Utility Locator Service: Notify “One Call” for area where Project is located before beginning earth-moving operations.


	PART 2 -  PRODUCTS
	2.1 SOIL & AGGREGATE 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, GC, SW, SP, SM, SC and ML according to ASTM D 2487 or a combination of these groups; free of rock or gravel larger than 3 inches in any dimension, debris, waste, frozen materials, vegetati...
	C. Unsatisfactory Soils:  Soil Classification Groups CL, OL, CH, MH, OH, and PT according to ASTM D2487, or a combination of these groups.
	1. Unsatisfactory soils also include satisfactory soils not maintained within 3 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; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve.
	E. Base Course:  PennDOT #2A
	F. Engineered (Structural) Fill:  PennDOT 2RC
	G. Bedding course and initial backfill for utility piping - Refer to sections for sanitary sewerage piping, storm drainage piping and water service connections for bedding and backfill materials specific to the pipe and structures for each use.
	H. Drainage Course: Narrowly graded mixture of washed crushed stone, or crushed or uncrushed gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch sieve and zero to 5 percent passing a No. 8 sieve.
	I. Sand: ASTM C 33/C 33M; fine aggregate.
	J. Topsoil: Friable clay loam surface soil.  Satisfactory topsoil is reasonably free of subsoil, clay lumps, stone and other objects over one inch in diameter, and without weeds, roots and other objectionable material.
	1. Topsoil shall contain not less than 2% or more than 10% organic matter, as determined by AASHTO Designation T-164.
	2. On-site topsoil shall not be used.
	3. Obtain topsoil from a source where the soil has proven ability to grow crops.
	4. Furnished topsoil shall meet the following grade analysis:
	Sieve         Minimum Percent Passing
	5. All materials unsuitable for use as topsoil shall become the property of the Contractor.


	2.2 GEOTEXTILE
	A. For Rip Rap and surface stone lining and Slope matting – PennDOT Class 4, Type A
	B. For Seperation: - PennDOT Class 4, Type A.
	C. For Subsurface Drainage – PennDOT Class 1

	2.3 ACCESSORIES
	A. Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape manufactured for marking and identifying underground utilities, 6 incheswide and 4 mils thick, continuously inscribed with a description of the utility; colored as follows:
	1. Red: Electric.
	2. Yellow: Gas, oil, steam, and dangerous materials.
	3. Orange: Telephone and other communications.
	4. Blue: Water systems.


	Green: Sewer systems.

	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earth-moving operations.
	B. Protect and maintain erosion and sedimentation controls during earth-moving operations.
	C. Protect subgrades and foundation soils from freezing temperatures and frost. Remove temporary protection before placing subsequent materials.
	D. Care to be exercised during excavation to prepare subgrade to protect and not over excavate to shallow utilities.

	3.2 DEWATERING
	A. Provide dewatering system of sufficient scope, size, and capacity to control hydrostatic pressures and to lower, control, remove, and dispose of ground water and permit excavation and construction to proceed on dry, stable subgrades.
	B. Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades, and from flooding Project site and surrounding area.
	C. 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.

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

	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 Contract S...
	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. If applicable, extend excavations a sufficient distance from structures for placing and removing concrete formwork, for installing services and other constr...
	1. Excavations for Footings and Foundations: Do not disturb bottom of excavation. Excavate by hand to final grade just before placing concrete reinforcement. Trim bottoms to required lines and grades to leave solid base to receive other work.
	2. Pile Foundations: Stop excavations 6 to 12 inches above bottom of pile cap before piles are placed. After piles have been driven, remove loose and displaced material. Excavate to final grade, leaving solid base to receive concrete pile caps.
	3. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility Structures: Excavate to elevations and dimensions indicated within a tolerance of plus or minus 1 inch. Do not disturb bottom of excavations intended as bearing surfaces.


	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. Beyond building perimeter, 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 higher than top of pipe or conduit unless otherwise indicated.
	1. Clearance:  12 inches each side of pipe or conduit.

	C. Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and support of pipes and conduit. Shape subgrade to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits. Re...
	1. For pipes and conduit less than 6 inches in nominal diameter, hand-excavate trench bottoms and support pipe and conduit on an undisturbed subgrade.
	2. For pipes and conduit 6 inches 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 deeper than elevation required in rock or other unyielding bearing material to allow for bedding course.

	D. Trench Bottoms: Excavate trenches 4 inches deeper than bottom of pipe and conduit elevations to allow for bedding course. Hand-excavate deeper for bells of pipe.
	1. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding bearing material to allow for bedding course.


	3.8 SUBGRADE INSPECTION
	A. If Engineer determines that unsatisfactory soil is present, continue excavation and replace with compacted backfill or fill material as directed.
	B. Proof-roll subgrade in accordance with per PennDOT Publication 408, Section 206.
	1. Mitigation measures for soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by Engineer, shall occur in accordance with PennDOT Publication 408, Section 206.

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

	3.9 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.


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


	3.11 BACKFILL
	A. Place and compact backfill in excavations promptly, but not before completing the following:
	1. Surveying locations of underground utilities for Record Documents.
	2. Testing and inspecting underground utilities.
	3. Removing concrete formwork.
	4. Removing trash and debris.

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

	3.12 UTILITY TRENCH BACKFILL
	A. Place backfill on subgrades free of mud, frost, snow, or ice.
	B. Place and compact final backfill using satisfactory material (see DIV 33 sections) to final subgrade elevation.
	C. Warning Tape: Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches below subgrade under pavements and slabs.

	3.13 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.

	3.14 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.


	3.15 COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material compacted by heavy compaction equipment, and not more than 4 inches in loose depth for material compacted by hand-operated tampers.
	B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly along the full length of each structure.
	C. Compact soil materials to not less than the following percentages of maximum dry unit weight according to the Standard Proctor Compaction Test (ASTM D 698 / AASHTO T-99):
	1. Under structures, building slabs, steps, and pavements, scarify and recompact to at least 97 percent; except that fill placed in the top 12 inches of structure subgrades be compacted to at least 100 percent.
	2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each layer of backfill or fill soil material at 97 percent.
	3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and compact each layer of backfill or fill soil material 85 percent.
	4. For utility trenches, compact each layer of initial and final backfill soil material at 97 percent.


	3.16 GRADING
	A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	1. Provide a smooth transition between adjacent existing grades and new grades.
	2. Cut out soft spots, fill low spots, and trim high spots 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.
	2. Walks: Plus or minus 1 inch.
	3. Pavements: Plus or minus 1/2 inch.

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

	3.17 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS
	A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place subbase course and base course under pavements and walks as follows:
	1. Install separation geotextile on prepared subgrade according to manufacturer's written instructions, overlapping sides and ends.
	2. Place base course material over subbase course under warm-mix asphalt pavement.
	3. Shape subbase course and base course to required crown elevations and cross-slope grades.
	4. Place subbase course and base course 6 inches or less in compacted thickness in a single layer.
	5. Place subbase course and base course that exceeds 6 inches in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick.
	6. Compact subbase course and base course at optimum moisture content to required grades, lines, cross sections, and thickness to not less than 95 percent of maximum dry unit weight according to ASTM D698.

	C. Pavement Shoulders: Place shoulders along edges of subbase course and base course to prevent lateral movement. Construct shoulders, at least 12 inches wide, of satisfactory soil materials and compact simultaneously with each subbase and base layer ...

	3.18 DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE
	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 or less in compacted thickness in a single layer.
	3. Place drainage course that exceeds 6 inches in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick.
	4. Compact each layer of drainage course to required cross sections and thicknesses to not less than 95 percent of maximum dry unit weight according to ASTM D698.


	3.19 FIELD QUALITY CONTROL
	A. Special Inspections for building elements, as defined by IBC 2015.
	1. Owner will engage a qualified special inspector to perform the following special inspections:
	a. Verify materials below all foundations are adequate to achieve the design bearing capacity.
	b. Verify excavations are extended to proper depth and have reached proper material.
	c. Perform classification and testing of compacted fill materials.
	d. Verify use of proper materials, densities, and lift thickness during placement and compaction of compacted fill.
	e. Prior to placement of compacted fill, observe subgrade and verify that the site has been prepared properly.

	2. Testing Agency: Special Inspector will engage a qualified geotechnical engineering testing agency to perform tests and inspections.
	3. 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.
	4. 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 wi...
	5. Testing agency will test compaction of soils in place according to ASTM D1556, ASTM D2167, ASTM D2937, and ASTM D6938, as applicable. Tests will be performed at the following locations and frequencies:
	a. Paved and Building Slab Areas: At subgrade and at each compacted fill and backfill layer, at least one test for every 2000 sq. ft. or less of paved area or building slab but in no case fewer than three tests.
	b. Foundation Wall Backfill: At each compacted backfill layer, at least one test for every 100 feet or less of wall length but no fewer than two tests.

	6. 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...

	B. Field quality control for site elements
	1. Contractor shall engage a qualified testing agency for subgrade placement and compaction testing and inspections as required for testing and compaction of subgrade associated with site elements.


	3.20 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.


	3.21 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of them off Owner's property.
	B. Transport surplus satisfactory soil to designated storage areas on Owner's property. Stockpile or spread soil as directed by Architect.
	1. Remove waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of them off Owner's property.




	312500 Erosion and Sedimentation Controls
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes
	1. Sediment and Erosion Control Plan.
	2. General Procedures.
	3. General Maintenance Provisions.
	4. Removal.

	B. Related Documents
	1. Section 311000 “Site Clearing”.


	1.2 SEDIMENT AND EROSION CONTROL PLAN
	A. Sediment and Erosion Control measures are shown on the Site Plan for the Project which is included in the Contract Documents. Plan shall be kept available on site throughout construction. Activities in this Section are in addition to the requiremen...
	B. Activities include all work required by Local, State, and Federal rules and regulations to prevent soil erosion and sedimentation. Specific attention is directed to the requirements of Chapter 102 of Pennsylvania Administrative Code, Title 25, as a...
	C. All elements of Plan shall be installed and capable of functioning as intended prior to start of any construction activities within the contributing watershed. Implement the sediment and erosion control methods in the Plan plus all additional metho...
	D. Modify the Plan and obtain approval of the Plan modifications from the regulating agencies for any changes to the approved Plan required by Contractor to provide proper sediment and erosion control facilities to ensure work being completed is in ac...
	E. The Site Contractor is responsible for the erosion and sediment control facilities and procedures for the site, and the activities of the other prime contractors and subcontractors working on the site. Instruct the contractors and subcontractors in...

	1.3 GENERAL PROCEDURES
	A. Disturb smallest area of stable land surface as practical.
	B. Divert clean water away from construction area whenever possible.
	C. Modify Plan to include temporary and permanent facilities required by construction sequences such that all water leaving the construction area passes through sediment and erosion control facilities.
	D. Place stone base material in areas designated to be paved upon completion of subgrade. Limit vehicular access to stone areas.
	E. Remove any sediment spilled, dropped or tracked onto a private or public paved area(s) immediately. Maintain at site at all times, proper equipment and manpower to complete such immediate removal.
	F. Prevent sediment from entering any stormwater management facility, storm drain, ditch, or water course through use of sediment filter structure.
	G. Maintain utility excavations in open condition only long enough to properly install or inspect underground facilities in accordance with applicable specification.
	H. Direct dewatering equipment discharges onto a stabilized surface so that erosion does not occur. Direct discharge through a sediment filter structure and discharge in a non-erosive manner.
	I. Place excavated material upslope from the excavation whenever possible. Runoff from stockpiles shall be directed through a sediment filter structure and discharged in a non-erosive manner. Stabilize stockpiles if to remain in place longer than 20 d...
	J. Place stripped topsoil in stockpiles as indicated on Drawings, separate from all other materials. Stabilize stockpiles it to remain in place longer than 20 days.
	K. Restore backfilled excavations to grade required by Specifications.
	L. Restore backfilled excavation surfaces to original cover unless otherwise specified. Provide temporary stabilization for all erodible/soluble areas and materials to be exposed for a period of time exceeding 20 days.
	M. Provide temporary cover to stabilize and protect erodible surfaces by seeding with temporary seeding as specified.

	1.4 GENERAL MAINTENANCE PROVISIONS
	A. Inspect facilities after each rain and make repairs required to ensure facilities continue to function properly. Make replacements and repairs as required throughout construction.
	B. Remove sediment behind silt fence, compost sock and other sediment control structures as specified in the Erosion and Sediment Control Plan Narrative.
	C. Water temporary seeded areas to promote growth of grass cover. Replace mulch required to maintain protection. Reseed and remulch until stand of grass is observed.
	D. Inspect geotextile lining used to cover erodible surfaces and channels to ensure anchoring is satisfactory, overlaps are maintained and complete coverage is provided.

	1.5 REMOVAL
	A. Remove only sediment and erosion control facilities upon stabilization of the contributing watershed areas or as approved by the Conservation District.
	B. Restore areas occupied by the facilities to either the original condition or condition required by the Contract Documents.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)
	END OF SECTION 312500

	321313 FL - 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. Section Includes:
	1. Pavement.
	2. Curbs.
	3. Joints.
	4. Sidewalks.

	B. Related Requirements:
	1. Division 1 Section “Execution” for construction stakeout.
	2. Division 31 Section “Earth Moving” for preparation of base course for pavements.
	3. Section 321723 “Pavement Markings” for pavement marking.
	4. Section 238317 “Radiant Heating System”


	1.3 DEFINITIONS
	A. Cementitious Materials: Portland cement alone or in combination with one or more of blended hydraulic cement, fly ash, slag cement, and other pozzolans.
	B. W/C Ratio: The ratio by weight of water to cementitious materials.

	1.4 INFORMATIONAL SUBMITTALS
	A. Design Mixtures:  For each concrete paving mixture.  Include alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.
	B. Qualification Data:  For qualified ready-mix concrete manufacturer and independent testing agency.
	C. Material Certificates:  For the following, from manufacturer:
	1. Cementitious materials.
	2. Steel reinforcement and reinforcement accessories.
	3. Curing compounds.
	4. Joint fillers.

	D. Field quality-control  Plan: Prepare a “Minimum Quality Control Plan for Field Placement Concrete Operations” in accordance with PennDOT form CS-705 (5-12) or current.
	E. Buy America certification.  Provide signed certification by the Contractor that manufactured products meet FTA Buy America requirements of 49 U.S.C. 5323(j)(1) and the applicable regulations in 49 C.F.R. Part 661.5. Provide manufacturer supporting ...

	1.5 QUALITY ASSURANCE
	A. Ready-Mix-Concrete Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment. Firm shall be in accordance with PennDOT...
	B. Testing Agency Qualifications:  Qualified according to ASTM C1077 and ASTM E329 for testing indicated.
	1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, Grade 1, according to ACI CP-1 or an equivalent certification program.

	C. ACI Publications:  Comply with ACI 301 unless otherwise indicated.
	D. Preinstallation Conference:  Conduct conference at Project site.
	1. Review methods and procedures related to concrete paving, including but not limited to, the following:
	a. Concrete mixture design.
	b. Quality control of concrete materials and concrete paving construction practices.
	c. Joint layout.



	1.6 FIELD CONDITIONS
	A. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other construction activities.
	B. Cold-Weather Placement: Unless otherwise permitted in writing, discontinue concreting operations when the descending air temperature, away from artificial heat, falls to 40F. Do not resume operations until the air temperature, away from artificial ...
	C. Hot Weather Placement: When the air temperature in the immediate vicinity of concrete operations rises to 85F, take thermometer readings of the plastic concrete, at 1/2-hour intervals and at the conclusion of the mixing cycles. Discontinue concrete...


	PART 2 -  PRODUCTS
	2.1 PLAIN CEMENT CONCRETE PAVING
	Concrete paving shall conform to the following minimum standards:
	A. Minimum Strength: 4,000 psi at 28 days.
	B. Provide sealed/caulked expansion joints.
	C. Provide control joints at a spacing as required to prevent cracking within panels.
	D. Finish shall be non-slip broom type finish.
	E. Joints shall be tooled prior to broom finishing to eliminate “window pane” appearance.  Sawcut joints are not preferred.  If designer/contractor wishes to utilize sawcut joints prior approval shall be obtained from Philadelphia Parks and Recreation.
	F.  Minimum Paving Thickness:
	1. Pedestrian Walkways: Minimum 4 inches thick, no reinforcement, on 4 inches compacted crushed aggregate (PennDOT 2A Modified or 2B Clean Aggregate or AASHTO No. 57 Stone or equivalent).
	2. Vehicular and Access Drives: Minimum 6 inches thick on 6 inches compacted crushed aggregate (PennDOT 2A Modified or 2B Clean Aggregate or AASHTO No. 57 Stone or equivalent).  Specification of reinforcement shall be evaluated based upon vehicular us...
	3. Driveway Aprons and Sidewalks within Rights of Way:  Follow Department of Streets standards of construction.
	4. Spraygrounds: 6 inches thick on 6 inches of compacted crushed aggregate (PennDOT 2A Modified or 2B Clean Aggregate or equivalent).  Reinforcement shall be per sprayground equipment manufacturer’s recommendations/specifications.  Thickening of slabs...


	2.2 FORMS
	A. Form Materials:  Plywood, metal, metal-framed plywood, or other approved panel-type materials to provide full-depth, continuous, straight, and smooth exposed surfaces.
	B. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and that will not impair subsequent treatments of concrete surfaces.

	2.3 STEEL REINFORCEMENT
	A. In accordance with PennDOT Publication 72M, RC-20 and PennDOT Publication 408.

	2.4 CONCRETE MATERIALS
	A. All aggregate, water, and admixtures shall be in accordance with PennDOT Pub. 408, Section 704 for required design mix of concrete.

	2.5 CURING & SEALING MATERIALS
	A. Absorptive Cover:  AASHTO M 182, Class 3, burlap cloth made from jute.
	B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	C. Water:  Potable.
	D. Evaporation Retarder:  Waterborne, monomolecular, film forming, manufactured for application to fresh concrete.
	E. Curing and Sealing Compound shall be a VOC-compliant and/or water-based, clear, sprayable, non-residual liquid silane or siloxane sealing compound:  ASTM C-309, ASTM C-672 (Zero Sealing at 100 cycles) and NCHRP 244 Series II.
	F. Sealing Compound to be a waterborne silane or siloxane sealing compound:  ASTM E-514, ASTM C-672 (Zero Scaling at 100 cycles) and NCHRP 244 Series II.

	2.6 RELATED MATERIALS
	A. Joint Fillers:  ASTM D 1751, asphalt-saturated cellulosic fiber in preformed strips.
	B. Joint Sealant: PennDOT Pub 408 Section 705.4.
	C. Preformed Fabric Filter Drain.
	1. Use prefabricated pavement base drains consisting of an inert, plastic core, designed to carry water flow, wrapped in geotextile fabric for filtering purposes.
	2. Geotextile Fabric. Non-woven, clog resistant, geotextile that does not reduce core flow capacity by creeping or deforming. Has the equivalent life of the core material.


	2.7 CONCRETE MIXTURES
	A. For pavement:  PennDOT Class AAA, AA, and A, in accordance with PennDOT Pub. 408, Section 704 and the following:
	1.  Air content:  6% ±1%
	2.  Slump: 4-5 inches
	3.  Water-cement ratio: 0.45 max at placement
	B. For slip form paving, the same mix as for curb except that slump shall be 1-2 inches.

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


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine exposed subgrades and subbase surfaces for compliance with requirements for dimensional, grading, and elevation tolerances.
	A. Proof-roll subgrade in accordance with per PennDOT Publication 408, Section 206.
	1. Mitigation measures for soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by Engineer, shall occur in accordance with PennDOT Publication 408, Section 206.

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

	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 to required lines, grades, and elevations. Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concrete placement.
	B. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.

	3.4 STEEL REINFORCEMENT INSTALLATION
	A. Install welded wire reinforcement in lengths as long as practicable.  Lap adjoining pieces at least one full mesh, and lace splices with wire.  Offset laps of adjoining widths to prevent continuous laps in either direction.
	B. Place reinforcement at depth shown on the Drawings.

	3.5 JOINTS
	A. Construction Joints:  Set construction joints at side and end terminations of paving and at locations where paving operations are stopped for more than one-half hour unless paving terminates at Isolation joints.
	1. Construction Joints to be Type L Construction Joint (#5 Tie Bar) as per PennDOT Publication 72M, RC-20M.

	B. Isolation Joints:  Form Isolation joints of preformed joint-filler strips abutting concrete curbs, catch basins, manholes, inlets, structures, other fixed objects, and where indicated.
	1. Within Concrete Sidewalk, locate isolation joints at intervals of 20 feet 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. Furnish joint fillers in one-piece lengths.  Where more than one length is required, lace or clip joint-filler sections together.
	5. During concrete placement, protect top edge of joint filler with metal, plastic, or other temporary preformed cap.  Remove protective cap after concrete has been placed on both sides of joint.
	6. Seal joints. Clean joints of all scale, dirt, curing compound, and other foreign material with a mechanized wire brush.
	7. Do not place poured joint-sealing material if the air temperature is less than 40 deg. F, unless permitted. Use heating equipment of an indirect heating type, constructed as a double boiler. Provide positive temperature control and mechanical agita...
	8. Fill the joint reservoir, created by the cleaning operation, with sealing material to a depth 1/8 inch below the top of concrete.  Do not allow sealing material to spread over concrete surfaces.

	C. Contraction Joints:  Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  Joints shall be straight and continuous, not staggered.
	1. Sawed Joints: as per PennDOT Publication 72M, RC-20M.
	a. Transverse Contraction Joints to be Type D
	b. Longitudinal Contraction Joints to be Type L

	2. Spacing:  16 feet maximum between Contraction Joints.
	3. Tooled Joints: 5 foot maximum spacing between Tooled Joints within concrete sidewalk

	D. Expansion Joints:  Form Expansion joints, sectioning concrete into areas as indicated.  Joints shall be straight and continuous, not staggered.
	1. Formed Joints:  Expansion Joints to be Type E Joints as per PennDOT Publication 72M, RC-20M.
	2. Provide in concrete pavement areas with a width of greater than 60’. Replace Contraction Joint with Expansion Joint.
	a. Maximum Spacing: 60’ or as defined on the plans.


	E. Thickened Edge: Thickened edge joints shall be installed as shown on the plans. The pre-molded filler of the thickness as shown on the plans, shall extend for the full depth and width of the slab at the joint. The filler shall be fastened uniformly...
	F. Edging:  After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an edging tool to a 1/4-inch radius.  Repeat tooling of edges after applying surface finishes.
	G. Sidewalk:  Form tool joints (do not sawcut) at score interval shown on drawings (or 5’ max. spacing), approximately 1/8-inch-wide, and at least 1 inch deep.

	3.6 CONCRETE PLACEMENT
	A. Before placing concrete, inspect and complete formwork installation and items to be embedded or cast-in.
	B. Remove snow, ice, or frost from subbase surface 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.  Do not add water to fresh concrete after testing.
	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 or side forms.  Use only square-faced shovels for hand spreading and consolidation.  Consolidate with ca...

	H. Screed paving surface with a straightedge and strike off.
	I. Commence initial floating using bull floats 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 spread...
	J. Curbs and Gutters:  Use design mixture for automatic machine placement.  Produce curbs and gutters to required cross section, lines, grades, finish, and jointing.
	K. Slip-Form Paving:  Use design mixture for automatic machine placement.  Produce paving to required thickness, lines, grades, finish, and jointing.
	1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of slip-form paving machine during operations.

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

	M. 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 in 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 and subgrade just before placing concrete.  Keep subgrade moisture uniform without standing water, soft spots, or dry areas.

	N. Repair Adjacent Pavements:
	1. Repair maximum 2-foot-wide Hot Mix Asphalt (HMA) pavement as required to provide a neat and square sealed edge along new concrete and existing HMA pavement.
	2. Seal all joints and tack coat all vertical surfaces with AC-20 or PG64-22 asphalt cement.
	3. HMA pavement to be as shown and in accordance with PennDOT Publication 408 Section 409.


	3.7 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 inaccess...
	1. Burlap Finish:  In vehicular pavement, drag a seamless strip of damp burlap across float-finished concrete, perpendicular to line of traffic, to provide a uniform, gritty texture.
	2. Medium-to-Fine-Textured Broom Finish:  In walkways draw a soft-bristle broom across float-finished concrete surface perpendicular to line of traffic to provide a uniform, fine-line texture.


	3.8 DETECTABLE WARNING INSTALLATION
	A. Blockouts: Form blockouts in concrete for installation of detectable paving units specified in Section 321726 "Tactile Warning Surfacing."
	1. Tolerance for Opening Size: Plus 1/4 inch, no minus.

	B. Cast-in-Place Detectable Warning Tiles: Form blockouts in concrete for installation of tiles specified in Section 321726 "Tactile Warning Surfacing." Screed surface of concrete where tiles are to be installed to elevation, so that edges of installe...

	3.9 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. Begin curing after finishing concrete but not before free water has disappeared from concrete surface.
	D. Curing Methods:  Cure concrete by any one or a combination of these as follows:
	1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated and kept continuously wet.  Cover concrete surfaces and edges with 12-inch lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover, placed in widest practicable width, with sides and ends lapped at least 12 inches and sealed by waterproof tape or adhesive.  Immediately repair any holes or t...
	3. Curing and Sealing Compound:  Apply uniformly in continuous operation by power spray or roller according to manufacturer’s written instructions.  Recoat areas that have been subjected to heavy rainfall within three hours after initial applications....

	E. Sealing Method: When an acceptable combined curing and sealing compound is not used, concrete pavement and sidewalk is to cure for 28 days and then power-washed and allowed to dry prior to apply sealing compound. Unless otherwise permitted, apply i...
	F. Protect concrete from rain before its initial set.  If rain is imminent, stop paving and cover the concrete surface with protective material in accordance with PennDOT approved methods.

	3.10 PAVING TOLERANCES
	A. Comply with tolerances in ACI 117 and as follows:
	1. Elevation:  1/2 inch.
	2. Thickness:  Plus 3/8 inch, minus 1/4 inch.
	3. Surface:  Gap below 10-foot- long, unleveled straightedge not to exceed 1/2 inch.
	4. Lateral Alignment and Spacing of Dowels:  1 inch
	5. Vertical Alignment of Dowels:  1/4 inch.
	6. Joint Spacing:  3 inches.
	7. Contraction Joint Depth:  Plus 1/4 inch, no minus.
	8. Joint Width:  Plus 1/8 inch, no minus.


	3.11 FIELD QUALITY CONTROL
	A. Testing Agency:  The Contractor will engage a qualified independent testing agency to perform concrete tests. Tests shall be performed while a representative of the owner is present.
	B. Testing Services:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	1. Testing Frequency:  Obtain at least one composite sample for each 100 cu. yd. or fraction thereof of each concrete mixture placed each day.  Provide a minimum of 4 samples.
	2. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mixture.  Perform additional tests when concrete consistency appears to change.
	3. Air Content:  ASTM C 231, pressure method; one test for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	4. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air temperature is 40 deg F and below and when it is 80 deg F and above, and one test for each composite sample.
	5. Compression Test Specimens:  ASTM C 31/C 31M; cast and laboratory cure one set of four (4) standard cylinder specimens for each composite sample.
	6. Compressive-Strength Tests:  ASTM C 39/C 39M; test one specimen at seven days and two specimens at 28 days.  Hold one in reserve.
	a. A compressive-strength test shall be the average compressive strength from two specimens obtained from same composite sample and tested at 28 days.


	C. Strength of each concrete mixture will be satisfactory if average of any three-consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive strength...
	D. Test results shall be reported in writing to Engineer, concrete manufacturer, and Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name o...
	E. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Engineer.
	F. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	G. Submit test and inspection reports to the Engineer within 24 hours of each test.

	3.12 REPAIRS AND PROTECTION
	A. Remove and replace concrete paving that is broken, damaged, or defective or that does not comply with requirements in this Section.  Remove work in complete sections from joint to joint unless otherwise approved by Engineer.
	B. Drill test cores, where directed by Engineer, when necessary to determine magnitude of cracks or defective areas.  Fill drilled core holes in satisfactory paving areas with portland cement concrete bonded to paving with epoxy adhesive.
	C. Protect concrete paving from damage.  Exclude traffic from paving for at least 14 days after placement.  When construction traffic is permitted, maintain paving as clean as possible by removing surface stains and spillage of materials as they occur.
	D. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material.  Sweep paving not more than two days before date scheduled for Substantial Completion inspections.

	3.13 SITE RESTORATION
	A. If necessary and as indicated, repair adjacent bituminous pavement for smooth transition to the new concrete pavement and repair areas of bituminous pavement damaged during construction.  Full depth bituminous repairs to be provided 2 feet wide by ...



	323113 - Chain Link Fences and Gates
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Fence framework, fabric, and accessories.
	2. Excavation for post bases.
	3. Concrete foundation for posts and center drops for gates.
	4. Manual gates and related hardware.


	1.2 REFERENCES
	A. ASTM International:
	1. ASTM A123 - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
	2. ASTM A153 - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
	3. ASTM A491 - Standard Specification for Aluminum-Coated Steel Chain-Link Fence Fabric.
	4. ASTM B429 - Standard Specification for Aluminum-Alloy Extruded Structural Pipe and Tube.
	5. ASTM C94 - Standard Specification for Ready-Mixed Concrete.
	6. ASTM F567 - Standard Practice for Installation of Chain-Link Fence.
	7. ASTM F668 - Standard Specification for Polyvinyl Chloride (PVC) and Other Organic Polymer-Coated Steel Chain-Link Fence Fabric.
	8. ASTM F900 - Standard Specification for Industrial and Commercial Swing Gates.
	9. ASTM F934 - Standard Specification for Standard Colors for Polymer-Coated Chain Link Fence Materials.
	10. ASTM F1043 - Standard Specification for Strength and Protective Coatings on Metal Industrial Chain Link Fence Framework.
	11. ASTM F1083 - Standard Specification for Pipe, Steel, Hot-Dipped Zinc-Coated (Galvanized) Welded, for Fence Structures.

	B. Chain Link Fence Manufacturers Institute:
	1. CLFMI - Product Manual.


	1.3 SUBMITTALS
	A. Section 01 33 00 - Submittal Procedures: Requirements for submittals.
	B. Shop Drawings: Indicate plan layout, spacing of components, post foundation dimensions, hardware anchorage, gates, and schedule of components.
	C. Product Data: Submit data on fabric, posts, accessories, fittings and hardware.
	D. Submit manufacturer’s certification attesting the fencing materials meet or exceed specified requirements.

	1.4 CLOSEOUT SUBMITTALS
	A. Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.
	B. Operation and Maintenance Data: Procedures for submittals.

	1.5 QUALITY ASSURANCE
	A. Supply material in accordance with CLFMI - Product Manual.
	B. Perform installation in accordance with ASTM F567.
	C. Fences and gates shall be complete units produced by a single manufacturer, including necessary accessories, fittings and fasteners.

	1.6 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing Products specified in this section with minimum five years experience.
	B. Installer: Company specializing in performing work of this section with minimum five years documented experience approved by manufacturer.

	1.7 DELIVERY, STORAGE AND HANDLING
	A. Section 01 60 00 - Product Requirements: Requirements for transporting, handling, storing, and protecting products.
	B. Deliver fence fabric and accessories in packed cartons or firmly tied rolls.
	C. Identify each package with manufacturer’s name.
	D. Store fence fabric and accessories in secure and dry place.


	PART 2 PRODUCTS
	2.1 CHAIN-LINK FENCE AND GATES
	Chain-Link Fencing shall conform to the following minimum standards:
	A. General Site Fencing Standards (Chain-link):
	1. Height: All chain-link fencing will either measure 6’ tall (72”) or 8’ tall (96”) in height from the finished grade, unless otherwise requested or approved by Philadelphia Parks and Recreation.
	2. Gates: All gates are to match the height of the new fencing that they are linked to. Gate widths will either be 4’ (48”) for single man gates or 8’ (96”) for double man gates. Fabric will match the specifications of the new fence that it is linked ...
	3. Fabric: All chain-link fabric will be vinyl coated and have a minimum weave of 2”x2” with 9GA tie wire, knuckled on both top and bottom . Tie wires will be 24” on center, unless otherwise approved by Philadelphia Parks and Recreation. The color wil...
	4. Posts: Minimum 2” (outside diameter) galvanized steel, painted black. Posts should have a maximum spacing of 8’(96”) on center per section of chain-link fencing. All Terminal posts will have caps and tension bar. All line posts will have top and bo...
	5. Rails: Minimum 1-5/8” (outside diameter) galvanized steel, painted black. The bottom rail will be a 2” from finished grade.
	6. Footings: Footings will be minimum 3500 PSI concrete at 36” depth below finished grade and have a  12” diameter, unless otherwise required. The new post will be set at a depth of 30” from finished grade within the new footing.
	7. Approved Manufacturers:
	a. Northeast Fence and Iron Works – 8451 Hegerman Street, Philadelphia, Pennsylvania 19136, Phone: (215) 335-1681, Web: http://www.northeastfence.net/
	b. Stephens Pipe and Steel, LLC – 300 Streibeigh Lane, Montoursville, Pennsylvania 17754, Phone: (888) 275-1638, Web: http://www.spsfence.com
	c. Master Halco – 3010 Lyndon B Johnson Freeway, Suite 800, Dallas, Texas 75234, Phone: (800) 883-8384,Web: www.masterhalco.com
	d. Equal approved Philadelphia Parks and Recreation.




	PART 3 EXECUTION
	3.1 INSTALLATION
	A. Install framework, fabric, accessories and gates in accordance with ASTM F567.
	B. Set intermediate, terminal, gate, and posts plumb, in concrete footings with top of footing 1 inch above finish grade. Slope top of concrete for water runoff.
	C. Line Post Footing Depth Below Finish Grade:  ASTM F567; except a minimum of 3feet.
	D. Corner, Gate and Terminal Post Footing Depth Below Finish Grade:  ASTM F567; except minimum of 3 feet.
	E. Brace each gate and corner post to adjacent line post with horizontal center brace rail and diagonal truss rods. Install brace rail one bay from end and gate posts.
	F. Install top rail through line post tops and splice with 6 inch long rail sleeves.
	G. Install center and bottom brace rail on corner gate leaves.
	H. Place fabric on outside of posts and rails.
	I. Do not stretch fabric until concrete foundation has cured 28 days.
	J. Stretch fabric between terminal posts or at intervals of 100 feet maximum, whichever is less.
	K. Position bottom of fabric 2 inches above finished grade.
	L. Fasten fabric to top rail, line posts, braces, and bottom tension wire with tie wire at maximum 15 inches on centers.
	M. Attach fabric to end, corner, and gate posts with tension bars and tension bar clips.
	N. Install bottom tension wire strap stretched taut between terminal posts.
	O. Support gates from gate posts. Do not attach hinged side of gate from building wall.
	P. Install gate with fabric to match fence. Install three hinges on each gate leaf, latch, catches, drop bolt.
	Q. Provide concrete center drop to footing depth and drop rod retainers at center of double gate openings.
	R. Connect to existing fence at new terminal post.
	S. Install posts with 6 inches maximum clear opening from end posts to buildings, fences and other structures.
	T. Excavate holes for posts to diameter and spacing indicated on Drawings without disturbing underlying materials.
	U. Center and align posts. Place concrete around posts, and vibrate or tamp for consolidation. Verify vertical and top alignment of posts and make necessary corrections.
	V. Extend concrete footings 1 inches above grade, and trowel, forming crown to shed water.
	W. Allow footings to cure minimum 7 days before installing fabric and other materials attached to posts.

	3.2 ERECTION TOLERANCES
	A. Section 01 40 00 - Quality Requirements: Tolerances.
	B. Maximum Variation From Plumb:  1/4 inch.
	C. Maximum Offset From Indicated Position:  1 in.



	323119 FL - Decorative Metal Fences and Gates
	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. Decorative metallic-coated-steel tubular picket fences.
	2. Decorative steel fences.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for the following:
	a. Fence and gate posts, rails, and fittings
	b. Pickets, reinforcements, and attachments.


	B. Shop Drawings: For fencing.
	1. Include plans, elevations, sections, post spacing.


	1.4 QUALITY ASSURANCE
	A. Inspect items that are furnished in factory finishes for abrasions resulting  from  shipping, handling  or  installation  and  such  abrasions  shall  be  touched-up  with  matching  finish  material. Unfinished materials shall be field finished by...
	B. Fence Installer Qualifications:  Engage an experienced installer who has at least three years’ experience and has completed at least five fence projects with the same material and of similar scope to that indicated for this project with a successfu...
	C. Fence Single-Source Responsibility:  Obtain fencing and gates, including accessories, fittings, and fastenings, from a single source.


	PART 2 -  PRODUCTS
	A. General Fencing Standards (Decorative Metal):
	1.  Approved Materials:
	a.  Steel
	b.  Wrought Iron
	2.  Height: The minimum height for decorative metal fences is 4’ (48”), unless otherwise requested or approved by Philadelphia Parks and Recreation.
	3.  Gates: Gates are to match the height of the new fencing that it is linked to. Color to match.
	4.  Color: All decorative metal fences are to be powder coated flat black.
	5.  Fabric: Fabric is only applicable if decorative metal fencing is being used in an area of restriction, such as a dog park or stormwater planter.
	6.  Posts: Minimum 2” Square galvanized steel, painted black. Posts should have a maximum spacing of 8’ (96”) on center per section of fencing. All Terminal posts will have caps. All line posts will have top and bottom connectors.
	7.  Rails: Minimum 1-1/2” square rail (2 top rails, 2 bottom rails), painted black. The bottom rail will be a maximum 2” above finished grade.
	8.  Footings: Footings will be minimum 3500 PSI concrete at 36” depth below finished grade and have a  12” diameter, unless otherwise required. The new post will be set at a depth of 30” from finished grade within the new footing.
	9.  Approved Manufacturers:
	a.  Northeast Fence and Iron Works, 8451 Hegerman Street, Philadelphia, Pennsylvania 19136, (215) 335-1681
	b.  Stephens Pipe and Steel, LLC, 300 Streibeigh Lane, Montoursville, Pennsylvania 17754, (888) 275-1638
	c.  Iron World Fencing, 9390 Davie Avenue, Laurel , Maryland 20723, (301) 776-7448
	d.  Ameristar Fence – 1555 N. Mingo Rd Tulsa, OK 74116, Phone: (888) 333-3422, Web: www.ameristarfence.com
	e.  Equal approved Philadelphia Parks and Recreation.

	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for site clearing, earthwork, pavement work, construction layout, and other conditions affecting performance of the Work.
	B. Do not begin installation before final grading is completed unless otherwise permitted by Architect.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Stake locations of fence lines, gates, and terminal posts. Do not exceed intervals of 500 feet or line of sight between stakes. Indicate locations of utilities, lawn sprinkler system, underground structures, benchmarks, and property monuments.
	1. Construction layout and field engineering are specified in Section 017300 "Execution."


	3.3 DECORATIVE FENCE INSTALLATION
	A. Install fences according to manufacturer's written instructions.
	B. Post Excavation: Drill or hand-excavate holes for posts in firm, undisturbed soil. Excavate holes to a diameter of not less than 4 times post size and a depth of not less than 24 inches plus 3 inches for each foot or fraction of a foot that fence h...
	C. Post Setting: Set posts in concrete with mechanical anchors at indicated spacing into firm, undisturbed soil.
	1. Verify that posts are set plumb, aligned, and at correct height and spacing, and hold in position during setting with concrete or mechanical devices.
	2. Concrete Fill: Place concrete around posts and vibrate or tamp for consolidation. Protect aboveground portion of posts from concrete splatter.
	a. Concealed Concrete: Top 6 inches below grade as indicated on Drawings to allow covering with surface material. Slope top surface of concrete to drain water away from post.

	3. Posts Set in Concrete: Extend post to within 6 inches of specified excavation depth, but not closer than 3 inches to bottom of concrete.
	4. Posts Set into Concrete in Sleeves: Use galvanized-steel pipe sleeves with inside diameter at least 3/4 inch larger than outside diagonal dimension of post, preset and anchored into concrete for installing posts.
	a. Extend posts at least 5 inches into sleeve.
	b. After posts have been inserted in sleeves, fill annular space between post and sleeve with nonshrink grout, mixed and placed to comply with grout manufacturer's written instructions; shape and smooth to shed water. Finish and slope top surface of g...

	5. Posts Set into Voids in Concrete: Form or core drill holes not less than 3/4 inch larger than outside diagonal dimension of post.
	a. Extend posts at least 5 inches into concrete.
	b. Clean holes of loose material, insert posts, and fill annular space between post and concrete with nonshrink grout, mixed and placed to comply with grout manufacturer's written instructions. Finish and slope top surface of grout to drain water away...

	6. Mechanically Driven Posts: Drive into soil to depth of 48”. Protect post top to prevent distortion.
	7. Space posts uniformly at 8 feet o.c.




	323300 FL - 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. Fixed Bollards.
	2. Removable Bollards.
	3. Athletic Field Equipment and Accessories
	4. Trash Receptacles
	5. Bleacher

	B. Related Requirements:
	1. Section 033000 "Cast-in-Place Concrete" for installing pipe sleeves cast and anchor bolts  cast in concrete footings.
	2. Section 312000 "Earth Moving" for excavation for installing concrete footings.


	1.3 SUBMITTALS
	A. Product Data: For each type of product.
	B. Submit shop drawings or other descriptive literature that comprehensively describes items of equipment with installation requirements to the Owner’s Representative for approval prior to delivery of any such equipment.  Shop drawings are required fo...
	1. Athletic field equipment and accessories
	2. Benches
	3. Trash receptacles
	4. Bollards
	5. Bleachers

	C. Manufacturers' literature:  Furnish electronic copies of manufacturers' literature showing details of components, color options, layouts, methods of erection or installation, etc., to the Owner’s Representative for review and approval prior to orde...

	1.4 QUALITY ASSURANCE
	A. Inspect items that are furnished in factory finishes for abrasions resulting from shipping, handling or installation and such abrasions shall be touched-up with matching finish material. Unfinished materials shall be field finished by the Contracto...

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials and equipment with manufacturer's labels intact.  Protected materials and equipment during delivery against damage and weather conditions.  Deliver materials and equipment as shipped by the product source.  Damaged materials and e...
	B. Schedule the delivery, storage, fabrication and erection of equipment in both time and space aspects.

	1.6 STORAGE OF MATERIALS AND EQUIPMENT
	A. Store materials and equipment off the ground and protected against weather, damage due to surrounding activity and vandalism.  Repair or replace damage materials and equipment.

	1.7 ENVIRONMENTAL CONDITIONS
	A. Do not pour concrete footings when the excavations/forms contain standing water, frost or mud.

	1.8 FACTORY AND FIELD FINISHES
	A. All items that are furnished in factory finishes shall be inspected for abrasions resulting from shipping, handling or installation and such abrasions shall be touched-up with matching finish material.  All unfinished materials shall be field finis...

	1.9 PROTECTION
	A. Protect stored and erected material and equipment during the Contract period.  Barriers, lights and signs shall be erected to protect the public and workmen on the site.

	1.10 FACTORY AND FIELD FINISHES
	A. All items that are furnished in factory finishes shall be inspected for abrasions resulting from shipping, handling or installation and such abrasions shall be touched-up with matching finish material.  All unfinished materials shall be field finis...

	1.11 SCHEDULING
	A. Schedule the delivery, storage, fabrication and erection of equipment in both time and space aspects.  Coordinate with all affected trades to keep the job progressing in an orderly manner.

	1.12 INSPECTION
	A. Inspection of the work to determine the completion of contract, exclusive of the possible repair and replacement of equipment under the normal one (1) year guarantee of the project, will be made by the Owner upon written notice requesting such insp...
	B. After inspection, the Contractor will be notified in writing by the Owner of acceptance of all work in this Section, exclusive of possible repair or replacement of equipment subject to the one (1) year guarantee or if there are any deficiencies in ...
	C. The work of this Section will not be accepted in part by the Owner.

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


	PART 2 -  PRODUCTS
	2.1 TRASH RECEPTACLES
	1. Dumor Series 157-32-FTO, 157-32-SH or 157-32-25BT.
	a. Standard Philadelphia Parks and Recreation color is black for trash, blue for recycling. Designer may select another color from manufacturer’s standard color palette; but color selection shall be approved by PPR.
	b. Standard top opening.
	c. 32 Gallon interior plastic liner, black in color.
	d. Side liner access with operable latch.
	e. Trash and recycling receptacle to be surface mounted to concrete paving or pad or PPR approved rigid paving with manufacturer’s recommended anchors or post anchored in a concrete footing cast below grade.


	2.2 ATHLETIC FIELD EQUIPMENT AND ACCESSORIES
	2.3 EQUIPMENT BOX
	A. Furnish and install mounted lockable equipment box, model SB242572, 2’ Tall X 2’ Deep X 6’ Wide box as manufactured by 100 Coxe Ave. Unit 403, Asheville, NC 28801, 800-487-7432 or approved equal.

	2.4 REMOVABLE BOLLARDS
	A. Furnish and install removable bollards. Subject to compliance with requirements, provide furnishings manufactured by Landscape Forms Inc., 800.521.2546, 7800 E. Michigan Ave., Kalamazoo, MI 49048, or approved comparable product.
	1. Annapolis Bollard, black, 6” removable, non-lighted.


	2.5 BLEACHER
	A. Portable Bleachers:  Non-elevated frame-type portable bleachers, pre-assembled, frame fabricated from hot dipped galvanized steel meeting the requirements of ASTM-A123, seat planks and tread planks fabricated from extruded aluminum alloy 6063-T6, m...
	1. Outdoor Aluminum Bleacher Moddel LSG 3-15 or approved equal, Recreation Resource USA, 503 N. Walnut Road #200 Kennett Square, PA 19348


	2.6 CONCRETE
	A. All poured-in-place concrete to be utilized for the installation of items in this Section shall be not less than 3300 psi at 28 days unless otherwise specified and shall meet PennDOT Pub. 408 Specifications for Class 'AA' concrete.


	2.7 MATERIALS
	A. Aluminum: Alloy and temper recommended by aluminum producer and finisher for type of use and finish indicated; free of surface blemishes and complying with the following:
	1. Rolled or Cold-Finished Bars, Rods, and Wire: ASTM B 211.
	2. Extruded Bars, Rods, Wire, Profiles, and Tubes: ASTM B 221.
	3. Structural Pipe and Tube: ASTM B 429/B 429M.
	4. Sheet and Plate: ASTM B 209.
	5. Castings: ASTM B 26/B 26M.

	B. Steel and Iron: Free of surface blemishes and complying with the following:
	1. Plates, Shapes, and Bars: ASTM A 36/A 36M.
	2. Steel Pipe: Standard-weight steel pipe complying with ASTM A 53/A 53M, or electric-resistance-welded pipe complying with ASTM A 135/A 135M.
	3. Tubing: Cold-formed steel tubing complying with ASTM A 500/A 500M.
	4. Mechanical Tubing: Cold-rolled, electric-resistance-welded carbon or alloy steel tubing complying with ASTM A 513/A 513M, or steel tubing fabricated from steel complying with ASTM A 1011/A 1011M and complying with dimensional tolerances in ASTM A 5...
	5. Sheet: Commercial steel sheet complying with ASTM A 1011/A 1011M.
	6. Expanded Metal: Carbon-steel sheets, deburred after expansion, and complying with ASTM F 1267.
	7. Malleable-Iron Castings: ASTM A 47/A 47M, grade as recommended by fabricator for type of use intended.
	8. Gray-Iron Castings: ASTM A 48/A 48M, Class 200.

	C. Stainless Steel: Free of surface blemishes and complying with the following:
	1. Sheet, Strip, Plate, and Flat Bars: ASTM A 666.
	2. Pipe: Schedule 40 steel pipe complying with ASTM A 312/A 312M.
	3. Tubing: ASTM A 554.

	D. Fiberglass: Multiple laminations of glass-fiber-reinforced polyester resin with UV-light stable, colorfast, nonfading, weather- and stain-resistant, colored polyester gel coat, and with manufacturer's standard finish.
	E. Plastic: Color impregnated, color and UV-light stabilized, and mold resistant.
	1. Polyethylene: Fabricated from virgin plastic HDPE resin.

	F. Anchors, Fasteners, Fittings, and Hardware: Manufacturer's standard, corrosion-resistant-coated or noncorrodible materials; commercial quality, tamperproof, vandal and theft resistant.
	G. Nonshrink, Nonmetallic Grout: Premixed, factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C 1107/C 1107M; recommended in writing by manufacturer, for exterior applications.
	H. Erosion-Resistant Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion cement formulation for mixing with potable water at Project site to create pourable anchoring, patching, and grouting compound; resistant t...
	I. Galvanizing: Where indicated for steel and iron components, provide the following protective zinc coating applied to components after fabrication:
	1. Zinc-Coated Tubing: External, zinc with organic overcoat, consisting of a minimum of 0.9 oz./sq. ft. of zinc after welding, a chromate conversion coating, and a clear, polymer film. Internal, same as external or consisting of 81 percent zinc pigmen...
	2. Hot-Dip Galvanizing: According to ASTM A 123/A 123M, ASTM A 153/A 153M, or ASTM A 924/A 924M.


	2.8 FABRICATION
	A. Metal Components: Form to required shapes and sizes with true, consistent curves, lines, and angles. Separate metals from dissimilar materials to prevent electrolytic action.
	B. Welded Connections: Weld connections continuously. Weld solid members with full-length, full-penetration welds and hollow members with full-circumference welds. At exposed connections, finish surfaces smooth and blended, so no roughness or unevenne...
	C. Pipes and Tubes: Form simple and compound curves by bending members in jigs to produce uniform curvature for each repetitive configuration required; maintain cylindrical cross section of member throughout entire bend without buckling, twisting, cra...
	D. Exposed Surfaces: Polished, sanded, or otherwise finished; all surfaces smooth, free of burrs, barbs, splinters, and sharpness; all edges and ends rolled, rounded, or capped.
	E. Factory Assembly: Factory assemble components to greatest extent possible to minimize field assembly. Clearly mark units for assembly in the field.

	2.9 GENERAL FINISH REQUIREMENTS
	A. Appearance of Finished Work: Noticeable variations in same piece are unacceptable. Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.

	2.10 ALUMINUM FINISHES
	A. Powder-Coat Finish: Manufacturer's standard polyester powder-coat finish complying with finish manufacturer's written instructions for surface preparation, including pretreatment, application, baking, and minimum dry film thickness.

	2.11 STEEL AND GALVANIZED-STEEL FINISHES
	A. Powder-Coat Finish: Manufacturer's standard polyester, powder-coat finish complying with finish manufacturer's written instructions for surface preparation, including pretreatment, application, baking, and minimum dry film thickness.
	B. PVC Finish: Manufacturer's standard, UV-light stabilized, mold-resistant, slip-resistant, matte-textured, dipped or sprayed-on, PVC-plastisol finish, with flame retardant added; complying with coating manufacturer's written instructions for pretrea...

	2.12 IRON FINISHES
	A. Powder-Coat Finish: Manufacturer's standard polyester powder-coat finish complying with finish manufacturer's written instructions for surface preparation, including pretreatment, application, baking, and minimum dry film thickness.

	2.13 STAINLESS STEEL FINISHES
	A. Surface Preparation: Remove tool and die marks and stretch lines, or blend into finish.
	B. Polished Finishes: Grind and polish surfaces to produce uniform finish, free of cross scratches.
	1. Run directional finishes with long dimension of each piece.
	2. Directional Satin Finish: ASTM A480/A480M, No 4.
	3. Dull Satin Finish: ASTM A480/A480M, No. 6.



	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
	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.
	D. Post Setting: Set cast-in support posts in concrete footing with smooth top, shaped to shed water. Protect portion of posts above footing from concrete splatter. Verify that posts are set plumb or at correct angle and are aligned and at correct hei...
	E. Posts Set into Voids in Concrete: Form or core-drill holes for installing posts in concrete to depth recommended in writing by manufacturer of site furnishings and 3/4 inch larger than OD of post. Clean holes of loose material, insert posts, and fi...
	F. Pipe Sleeves: Use steel pipe sleeves preset and anchored into concrete for installing posts. After posts have been inserted into sleeves, fill annular space between post and sleeve with nonshrink, nonmetallic grout, mixed and placed to comply with ...

	3.3 BENCHES, TRASH RECEPTACLES, BLEACHERS AND BOLLARDS
	A. Locate benches, trash receptacles, bleachers and bollards as noted on accompanying contract drawings.
	B. Install benches, bike racks, trash receptacles, and bollards, in accord with manufacturer’s instructions and installation drawings.
	C. BENCHES, TRASH RECEPTACLES, BLEACHERS AND BOLLARDS
	D. A. Locate benches, trash receptacles, bleachers and bollards as noted on accompanying contract drawings.
	E. B. Install benches, bike racks, trash receptacles, and bollards, in accord with manufacturer’s instructions and installation drawings.
	3.4 ATHLETIC FIELD EQUIPMENT AND ACCESSORIES
	F. Install infield mix surfacing on infield areas shown on plan and areas around backstop and team benches, to a depth of 4” compacted.  If dry, moisten evenly, patch low spots, and roll.  Drag mat until smooth.
	G. Install pitcher plate, home plate, anchor plates, and stake plugs for bases per manufacturer’s instructions and flush with adjacent finished grade.   Provide bases to Owner.
	H. Construct and Install Backstop:  Drill holes in firm, undisturbed or compacted soil to diameters shown on drawings.  Holes shall have a depth approximately 6” deeper than post bottom.  Excavate deeper, as required for adequate support in soft and l...
	I. Install Sideline Fence:  Place line posts maximum 10’ on center in line of fence.  Set posts plumb with tops properly aligned.  Provide terminal post at each termination.  Install sideline fence as specified in 3.2.
	J. Player’s benches to be set in concrete footings as shown on the drawings.
	K. Install foul poles in accordance with the manufacturer’s instructions.
	L. Place bleachers at locations noted on drawings.




