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SECTION 015340 - EROSION & SEDIMENT CONTROL SYSTEMS
PART 1 - GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Sup-
plementary Conditions, Special Conditions and Division 1 Sections, apply to this
Section.

1.02 SUMMARY

A.  This Section includes the installation and maintenance of all erosion siltation con-
trol devices, wash down areas, or seeding applications necessary to effectively
prevent storm water pollution of adjoining or downstream area that may occur
as a direct or indirect result of the construction of this project.

1. The contractor is responsible for creating and maintaining a storm water pol-
lution prevention plan by utilizing the base sheets and narrative provided in
the bid documents.

2. The contractor is also responsible for submitting the Notice of Intent (NOI)
and Notice of Termination (NOT) to the Texas Commission on Environmen-
tal Quality (TCEQ), and conducting inspections as required by TCEQ.

3. The owner will provide base sheets for Erosion Control Plan (ECP).

4. The contractor will generate the ECP, Storm Water Pollution Prevention Plan
(SWPPP), NOI (if required), and NOT (if required).

B.  Related Sections: The following Sections contain requirements that relate to this
Section:

1. Section 312000, "Earth Moving" for excavation and filling operations.
2. Section 329200, "Turf and Grasses".

1.03 SUBMITTALS

A.  The contractor shall submit the initial erosion control plan along with the NOI (if
required) prior to the start of construction.

B.  If required, the contractor is responsible for filing a “Notice of Intent” (NOI). The
contractor shall comply with all TCEQ and EPA regulations and pay the filing
fees associated with the regulations. The forms are available at:

EROSION & SEDIMENT CONTROL 015340 -1
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1.04

http:/ /www.tecq.state.tx/ assets/public/ permitting / waterquality / forms/20022.
pdf

http:/ /www.tecq.state.tx/ assets/public/ permitting / waterquality / forms/20023.
pdf

C.  The NOI must be postmarked two days before construction begins. NOI's and
NOT’s shall be submitted to the address shown on the forms. It is the contrac-
tor’s responsibility to file and provide the owner a copy of the Notice of Termina-
tion (NOT) at the completion of the project.

PROJECT CONDITIONS

A.  Utilities: Determine location of above grade and underground utilities and per-

form work in a manner that will avoid damage.

PART 2 - PRODUCTS

2.01

NOT APPLICABLE

PART 3 - EXECUTION

3.01

GENERAL

A.

It is the responsibility of the contractor to utilize whatever techniques are neces-
sary to address erosion problems as they occur during construction.

Siltation control and sediment trapping devices shall be installed prior to site
clearing, grading, or utility construction operations. All devices should be posi-
tioned so as to effectively remove silt from storm water before it leaves the site.
Of particular concern, are gravel or stone blankets placed at construction traffic
exits and entrances. These controls should be closely monitored to see that they
trap sediment before it reaches the existing roads and drainage areas.

Should a construction process remove any portion of the perimeter controls, the
controls should be replaced in accordance with the TCEQ guidelines.

Inspect and repair or replace components of the erosion and sedimentation con-
trol system until the Owner accepts the project.

Siltation control devices placed at storm drain inlets and culverts shall be re-
moved by the contractor once the site has been stabilized.
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3.02 MAINTENACE AND INSPECTION

A.  The contractor shall be familiar with the erosion control requirements of TCEQ.
The contractor shall make a visual inspections of all erosion controls as required
by TCEQ, especially after a rainfall to insure that all controls are maintained and
properly functioning. Any damaged controls shall be repaired prior to the end of
the work day, including re-seeding if necessary. All inspections shall be docu-
mented with a written report. Reports shall include the effectiveness of erosion
controls measures, construction activities conducted since the last report and
their location. Reports shall be maintained by the contractor along with the Ero-
sion Control Plan per the TCEQ guidelines.

B.  The contractor is responsible for the ECP. The contractor shall continuously up-
date the plan with all changes. Areas already stabilized shall be noted on the
plan. All sediment trapping devices shall be installed as soon as practical after
the area has been disturbed (never more than 14 days). All sediment trapping
devices shall be cleaned when the sediment level reaches 25% capacity. Sediment
shall be disposed by spreading on site or hauling away if not suitable for fill.

3.03 CONSTRUCTION SPOILS, CONSTRUCTION TRAILER, CONSTRUCTION PARKING,
AND STAGING AREAS

A.  The contractor shall obtain the owner’s approval for the location for construction
spoils, construction trailer, construction parking, and staging areas as discussed
during the preconstruction meeting.

END OF SECTION
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SECTION 015639 - TEMPORARY TREE & PLANT PROTECTION

PART 1 - GENERAL

1.01 RELATED DOCUMENTS:

A.

Drawings and general provisions of Contract, including Uniform General Conditions
and Supplementary Conditions and Division 1 Specification Sections, apply to work of
this section.

1.02 DESCRIPTION OF WORK:

A.

B.

Preservation and protection of plant materials within the project site.

It is the intention of this specification that all plants at this project site not specifically
indicated on the plans for removal shall be protected and preserved. Take all
necessary precautions to avoid damage or removal of trees, shrubs and other plant
materials that are to remain following construction. Specimen trees and other plants
within and closely adjacent to construction sites shall be adequately protected by the
Contractor, according to plans and specifications. Additional protective measures
may be installed by the Contractor at his option to preclude damage by his workmen
and equipment.

PART 2 - PRODUCTS

2.01 PLANT PROTECTION DEVICES:

A.

Install minimum protective devices consisting of orange plastic construction fencing
and “T” posts at the drip line plus two feet as detailed on drawings, of all trees shown
to remain on the drawings within the limits of construction. At tight locations where
the protection fencing will restrict the proposed construction, subject to approval by
the Owner’s Representative, alternative protective devices consisting of a fence a
minimum of 1 foot radius for each inch caliper (thickness) from the tree trunk to be
protected or wrapping the tree trunk with two (2) inch thick wood stock from ground
line to eight (8) feet above will be allowed. Maintain protective devices in good order
for the duration of the construction period. Additional protective devices or barriers,
required by the Owner's Representative during the course of construction, may be
added to the work by field order. Protective devices so added are to be installed prior
to the start of site work and shall be maintained in good condition until construction is
concluded. Protective devices are further defined to include references in the
specifications, or notes on the drawings as to construction limits, or other such notes
that indicate the area or right-of-way in which the Contractor must work.

PART 3 - EXECUTION

3.01 TREE & PLANT PROTECTION:

A.

Where trees, plants, shrubbery, etc. are adjacent to construction and are not scheduled
to be removed:

1.  Contractor shall protect vegetation from unnecessary cutting, breaking, skinning,
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or bruising of roots, trunks, and branches, and compaction of soil in the root zone
of existing vegetation by use of tree protection fencing or wood slat tree
protection as detailed. All tree branches and roots that must be cut during
construction shall be pruned by a certified arborist in accordance with Section
3.02.

No stockpiling of excavated or construction materials shall be allowed within tree
drip lines.

Parking vehicles or vehicular traffic within tree drip lines shall be prohibited
excepted on authorized routes staked on site by Owner’s Representative or as
indicated on drawings.

If it is or becomes necessary to remove vegetation designated on drawings to
remain the Contractor shall make written request to and obtain approval from the
Owner prior to beginning the work. Removed vegetation shall be disposed off site
at contractor’s expense.

All proposed utility line trenching shall be placed beyond the drip lines of trees
when possible. All trenches shall be a minimum of 10" from tree trunks. The
widths of utility trenches shall be no wider than dimension shown on trench detail
drawings. Roots encountered shall be cut off flush with the sides of the trench
using a pruning saw or pruning lopers.

3.02 PLANT PRUNING AND LIMB REMOVAL.:

A. Plant protection requirements cited above shall include authorized pruning and
cutting of limbs and major roots. The Contractor is cautioned not to cut, prune or
otherwise remove tree roots and branches without prior approval and guidance by the
Owner. All cutting or pruning of tree roots and branches that may be required by
construction shall be approved prior to beginning such work and shall be
accomplished under the direction of an I.S.A. Certified Arborist to be employed by the
Contractor at the Contractor's expense. Pruning debris shall be disposed off site at
contractor’s expense.

3.03 REPARATION FOR DAMAGES:

A. Contractor is liable for all unauthorized vegetation damages and shall bear all costs for
subsequent appraisal and restoration.

1.

Appraisal: The Owner may request that unauthorized damage be appraised by a
horticulturist, botanist, arborist, or forester from the Owner's staff who shall
appraise damage values under the latest edition of Guidelines for Established
Values of Trees and Plants, published by the Council of Tree and Landscape
Appraisers, 232 Southern Building, Washington, D.C. 20005.

Restoration: Repair or replace trees and vegetation indicated to remain that are
damaged by construction operations, in a manner acceptable to the Owner. In the
case of more serious damage, the Owner may require the Contractor to employ an
arborist to repair damages to trees and shrubs. Replace trees that cannot be
repaired and restored to full growth status, as determined by the arborist.
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END OF SECTION
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SECTION 024119 - SELECTIVE DEMOLITION

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Demolition and removal of selected portions of building or structure.
2. Demolition and removal of selected site elements.
3. Salvage of existing items to be reused or recycled.

Related Requirements:

1. Section 015639 "Temporary Tree and Plant Protection" for temporary protection of
existing trees and plants that are affected by selective demolition.
DEFINITIONS

Remove: Detach items from existing construction and dispose of them off-site unless indicated
to be salvaged or reinstalled.

Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage,
prepare for reuse, and reinstall where indicated.

Existing to Remain: Leave existing items that are not to be removed and that are not otherwise
indicated to be salvaged or reinstalled.

Dismantle: To remove by disassembling or detaching an item from a surface, using gentle
methods and equipment to prevent damage to the item and surfaces; disposing of items unless
indicated to be salvaged or reinstalled.

MATERIALS OWNERSHIP

Unless otherwise indicated, demolition waste becomes property of Contractor.

Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones

and their contents, commemorative plaques and tablets, and other items of interest or value to
Owner that may be uncovered during demolition remain the property of Owner.

SELECTIVE DEMOLITION 024119 -1



Palmetto State Park Project #AD11136
Accessible Kayak & Canoe Launch

1.

Carefully salvage in a manner to prevent damage and promptly return to Owner.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Regulatory Requirements: Comply with governing EPA notification regulations before
beginning selective demolition. Comply with hauling and disposal regulations of authorities
having jurisdiction.

B. Standards: Comply with ASSE A10.6 and NFPA 241.

PART 3 - EXECUTION

3.1 SELECTIVE DEMOLITION, GENERAL

A.  General: Demolish and remove existing construction only to the extent required by new
construction and as indicated. Use methods required to complete the Work within limitations of
governing regulations and as follows:

1. Proceed with selective demolition systematically, from higher to lower level. Complete
selective demolition operations above each floor or tier before disturbing supporting
members on the next lower level.

2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use
cutting methods least likely to damage construction to remain or adjoining construction.
Use hand tools or small power tools designed for sawing or grinding, not hammering and
chopping. Temporarily cover openings to remain.

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring
existing finished surfaces.

4, Do not use cutting torches until work area is cleared of flammable materials. At
concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden
space before starting flame-cutting operations. Maintain portable fire-suppression devices
during flame-cutting operations.

5. Maintain fire watch during and for at least two hours after flame-cutting operations.

6. Maintain adequate ventilation when using cutting torches.

7. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and
promptly dispose of off-site.

8. Remove structural framing members and lower to ground by method suitable to avoid
free fall and to prevent ground impact or dust generation.

9. Locate selective demolition equipment and remove debris and materials so as not to
impose excessive loads on supporting walls, floors, or framing.

10.  Dispose of demolished items and materials promptly.

B.  Site Access and Temporary Controls: Conduct selective demolition and debris-removal

operations to ensure minimum interference with roads, streets, walks, walkways, and other
adjacent occupied and used facilities.

SELECTIVE DEMOLITION 024119 -2
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3.2

A.

3.3

34

SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS

Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to remain
and at regular intervals using power-driven saw, and then remove concrete between saw cuts.

Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and
remove.

DISPOSAL OF DEMOLISHED MATERIALS

Remove demolition waste materials from Project site [and dispose of them in an EPA-

approved construction and demolition waste landfill acceptable to authorities having
jurisdiction.

1. Do not allow demolished materials to accumulate on-site.
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces
and areas.

Burning: Do not burn demolished materials.

CLEANING

Clean adjacent structures and improvements of dust, dirt, and debris caused by selective
demolition operations. Return adjacent areas to condition existing before selective demolition
operations began.

END OF SECTION 024119
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SECTION 033000 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

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

SUMMARY

Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials,
mixture design, placement procedures, and finishes.

Related Requirements:

1. Section 312000 "Earth Moving" for drainage fill under slabs-on-grade.

2. Section 321313 "Concrete Paving" for concrete pavement and walks.

DEFINITIONS

Cementitious Materials: Portland cement alone or in combination with one or more of the
following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume;

materials subject to compliance with requirements.

W/C Ratio: The ratio by weight of water to cementitious materials.

ACTION SUBMITTALS

Product Data: For each type of product.

Design Mixtures: For each concrete mixture in accordance with ACI 301, chapter 3.9. Submit
alternate design mixtures when characteristics of materials, Project conditions, weather, test

results, or other circumstances warrant adjustments.

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

INFORMATIONAL SUBMITTALS

Provide product submittals for following:

1. Cementitious materials.
2. Admixtures.
3. Form materials and form-release agents.

CAST-IN-PLACE CONCRETE 033000 - 1
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1.6

1.7

1.8

4 Steel reinforcement and accessories.
5. Water stops.
6. Curing compounds.
7 Bonding agents.
8. Adhesives.

9. Vapor retarders.

10.  Semi-rigid joint filler.

11.  Joint-filler strips.

12.  Repair materials.

QUALITY ASSURANCE

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

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

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete
Production Facilities."

DELIVERY, STORAGE, AND HANDLING

Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and

damage.

FIELD CONDITIONS

Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from

physical damage or reduced strength that could be caused by frost, freezing actions, or low

temperatures.

1. When average high and low temperature is expected to fall below 40 deg F for three

successive days, maintain delivered concrete mixture temperature within the temperature
range required by ACI 301.

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

chemical accelerators unless otherwise specified and approved in mixture designs.
Hot-Weather Placement: Comply with ACI 301 and as follows:

1. Maintain concrete temperature below 90 deg F at time of placement. Chilled mixing
water or chopped ice may be used to control temperature, provided water equivalent of
ice is calculated to total amount of mixing water. Using liquid nitrogen to cool concrete is
Contractor's option.

CAST-IN-PLACE CONCRETE 033000 - 2
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2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep
subgrade uniformly moist without standing water, soft spots, or dry areas.

PART 2 - PRODUCTS

2.1

A.

2.2

CONCRETE, GENERAL

ACI Publications: Comply with the following unless modified by requirements in the Contract
Documents:

L. ACI 301.
2. ACI 117.

FORM-FACING MATERIALS

Smooth-Formed Finished Concrete: Form-facing panels that provide continuous, true, and
smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.

1. Plywood, metal, or other approved panel materials.
2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1,
and as follows:

a. High-density overlay, Class 1 or better.

b. Medium-density overlay, Class 1 or better; mill-release agent treated and edge
sealed.

c. Structural 1, B-B or better; mill oiled and edge sealed.

d. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed.

3. Overlaid Finnish birch plywood.

Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material.
Provide lumber dressed on at least two edges and one side for tight fit.

Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-reinforced plastic,
paper, or fiber tubes that produce surfaces with gradual or abrupt irregularities not exceeding
specified formwork surface class. Provide units with sufficient wall thickness to resist plastic
concrete loads without detrimental deformation.

Pan-Type Forms: Glass-fiber-reinforced plastic or formed steel, stiffened to resist plastic
concrete loads without detrimental deformation.

Void Forms: Biodegradable paper surface, treated for moisture resistance, structurally sufficient
to support weight of plastic concrete and other superimposed loads.

Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4-inch, minimum.

Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.

CAST-IN-PLACE CONCRETE 033000 - 3
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H.

23

24

2.5

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

1. Formulate form-release agent with rust inhibitor for steel form-facing materials.
Form Ties: Factory-fabricated, removable or snap-off glass-fiber-reinforced plastic or metal

form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of
concrete on removal.

1. Furnish units that leave no corrodible metal closer than 1 inch to the plane of exposed
concrete surface.

2. Furnish ties that, when removed, leave holes no larger than 1 inch in diameter in concrete
surface.

3. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing
or waterproofing.

STEEL REINFORCEMENT

Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.

Plain-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, plain, fabricated from
as-drawn steel wire into flat sheets.

REINFORCEMENT ACCESSORIES

Joint Dowel Bars: ASTM A 615/A 615M, Grade 60, plain-steel bars, cut true to length with
ends square and free of burrs.

Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening
reinforcing bars and welded-wire reinforcement in place. Manufacture bar supports from steel
wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice," of greater
compressive strength than concrete and as follows:

1. For concrete surfaces exposed to view, where legs of wire bar supports contact forms, use
CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports.

2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated
wire bar supports.

3. For zinc-coated reinforcement, use galvanized wire or dielectric-polymer-coated wire bar
supports.

CONCRETE MATERIALS

Source Limitations: Obtain each type or class of cementitious material of the same brand from
the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from
single source from single manufacturer.

CAST-IN-PLACE CONCRETE 033000 - 4
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2.6

2.7

B.

Cementitious Materials:

1. Portland Cement: ASTM C 150/C 150M, gray, type /1.
2. Fly Ash: ASTM C 618, Class F or C.

3. Slag Cement: ASTM C 989/C 989M, Grade 100 or 120.
4, Silica Fume: ASTM C 1240, amorphous silica.

Normal-Weight Aggregates: ASTM C 33/C 33M, coarse aggregate or better, graded. Provide
aggregates from a single source.

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

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

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

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

Retarding Admixture: ASTM C 494/C 494M, Type B.

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

High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type 1L

ANl ol e

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 C 494/C 494M, Type C.

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.

Water: ASTM C 94/C 94M.

VAPOR RETARDERS

Sheet Vapor Retarder: Polyethylene sheet, ASTM D 4397, not less than 10 mils thick.

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. when dry.

CAST-IN-PLACE CONCRETE 033000 - 5
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C.

D.

E.

2.8

2.9

2.10

B.

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

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

RELATED MATERIALS
Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber.

Bonding Agent: ASTM C 1059/C 1059M, Type I, nonredispersible, acrylic emulsion or
styrene butadiene.

Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing
and bonding to damp surfaces, of class suitable for application temperature and of grade to suit
requirements, and as follows:

1. Types I and II, non-load bearing Types IV and V, load bearing, for bonding hardened or
freshly mixed concrete to hardened concrete.

CONCRETE MIXTURES, GENERAL

Prepare design mixtures for each type and strength of concrete, proportioned on the basis of
laboratory trial mixture or field test data, or both, according to ACI 301.

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

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

1. Fly Ash: 25 percent.

CONCRETE MIXTURES FOR BUILDING ELEMENTS

Footings: Normal-weight concrete.

1. Minimum Compressive Strength: 4000 psi at 28 days.

2. Maximum W/C Ratio: 0.45.

3. Slump Limit: 4 inches for concrete placed from chute, 5 % inches for concrete placed
from pump.

4, Air Content: 5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch
nominal maximum aggregate size.

5. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch
nominal maximum aggregate size.

Foundation Walls: Normal-weight concrete.

CAST-IN-PLACE CONCRETE 033000 - 6
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2.11

2.12

1. Minimum Compressive Strength: 4000 psi at 28 days.

2. Maximum W/C Ratio: 0.45.

Slump Limit: 4 inches for concrete placed from chute, 5 2 inches for concrete placed

from pump.

4, Air Content: 5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch
nominal maximum aggregate size.

5. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch
nominal maximum aggregate size.

(98]

Slabs-on-Grade: Normal-weight concrete.

1 Minimum Compressive Strength: 4000 psi at 28 days.

2 Maximum W/C Ratio: 0.45.

3. Minimum Cementitious Materials Content: 520 1b/cu. yd.

4 Slump Limit: 4 inches for concrete placed from chute, 5 2 inches for concrete placed
from pump.

5. Air Content: 5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch
nominal maximum aggregate size.

6. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch
nominal maximum aggregate size.

7. Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent.

FABRICATING REINFORCEMENT

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

CONCRETE MIXING

Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to
ASTM C 94/C 94M, and furnish batch ticket information.

1. 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.

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

1. For mixer capacity of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but not
more than 5 minutes after ingredients are in mixer, before any part of batch is released.
2. For mixer capacity larger than 1 cu. yd., increase mixing time by 15 seconds for each

additional 1 cu. yd.

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.
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PART 3 - EXECUTION

3.1

A.

3.2

FORMWORK INSTALLATION

Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical,
lateral, static, and dynamic loads, and construction loads that might be applied, until structure
can support such loads.

Construct formwork so concrete members and structures are of size, shape, alignment,
elevation, and position indicated, within tolerance limits of ACI 117.

Construct forms tight enough to prevent loss of concrete mortar.

Construct forms for easy removal without hammering or prying against concrete surfaces.
Provide crush or wrecking plates where stripping may damage cast-concrete surfaces. Provide
top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical.

1. Install keyways, reglets, recesses, and the like, for easy removal.
2. Do not use rust-stained steel form-facing material.

Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required
elevations and slopes in finished concrete surfaces. Provide and secure units to support screed
strips; use strike-off templates or compacting-type screeds.

Provide temporary openings for cleanouts and inspection ports where interior area of formwork
is inaccessible. Close openings with panels tightly fitted to forms and securely braced to prevent
loss of concrete mortar. Locate temporary openings in forms at inconspicuous locations.

Chamfer exterior corners and edges of permanently exposed concrete.

Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads
required in the Work. Determine sizes and locations from trades providing such items.

Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and
other debris just before placing concrete.

Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and
maintain proper alignment.

Coat contact surfaces of forms with form-release agent, according to manufacturer's written
instructions, before placing reinforcement.

EMBEDDED ITEM INSTALLATION

Place and secure anchorage devices and other embedded items required for adjoining work that
is attached to or supported by cast-in-place concrete. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.
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3.3

34

3.5

1. Install anchor rods, accurately located, to elevations required and complying with
tolerances in Section 7.5 of AISC 303.
2. 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. Install dovetail anchor slots in concrete structures as indicated.

REMOVING AND REUSING FORMS

General: Formwork for sides of beams, walls, columns, and similar parts of the Work that does
not support weight of concrete may be removed after cumulatively curing at not less than 50
deg F for 24 hours after placing concrete. Concrete has to be hard enough to not be damaged by
form-removal operations, and curing and protection operations need to be maintained.

1. Leave formwork for beam soffits, joists, slabs, and other structural elements that support
weight of concrete in place until concrete has achieved at least 70 percent of its 28-day
design compressive strength.

2. Remove forms only if shores have been arranged to permit removal of forms without
loosening or disturbing shores.

Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated, or
otherwise damaged form-facing material are not acceptable for exposed surfaces. Apply new
form-release agent.

When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.
Align and secure joints to avoid offsets. Do not use patched forms for exposed concrete surfaces
unless approved by Architect.

VAPOR-RETARDER INSTALLATION

Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to
ASTM E 1643 and manufacturer's written instructions.

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

Bituminous Vapor Retarders: Place, protect, and repair bituminous vapor retarder according to
manufacturer's written instructions.

STEEL REINFORCEMENT INSTALLATION

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

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before
placing concrete.

Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that
reduce bond to concrete.

CAST-IN-PLACE CONCRETE 033000 - 9



Palmetto State Park Project #AD11136
Accessible Kayak & Canoe Launch

3.6

C.

Accurately position, support, and secure reinforcement against displacement. Locate and
support reinforcement with bar supports to maintain minimum concrete cover. Do not tack weld
crossing reinforcing bars.

1. Weld reinforcing bars according to AWS D1.4/D 1.4M, where indicated.

Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

Install welded-wire reinforcement in longest practicable lengths on bar supports spaced to
minimize sagging. Lap edges and ends of adjoining sheets at least one mesh spacing. Offset laps
of adjoining sheet widths to prevent continuous laps in either direction. Lace overlaps with wire.
JOINTS

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

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

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

2. Form keyed joints as indicated. Embed keys at least 1-1/2 inches into concrete.

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

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

5. Space vertical joints in walls as indicated. Locate joints beside piers integral with walls,
near corners, and in concealed locations where possible.

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

7. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened

or partially hardened concrete surfaces.

Control Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning concrete
into areas as indicated. Construct contraction joints for a depth equal to at least one-fourth of
concrete thickness as follows:

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

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

Isolation Joints in Slabs-on-Grade: 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.
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3.7

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

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

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

CONCRETE PLACEMENT

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

Do not add water to concrete during delivery, at Project site, or during placement unless
approved by Architect.

Before test sampling and placing concrete, water may be added at Project site, subject to
limitations of ACI 301.

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

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

2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.

3. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators

vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6
inches into preceding layer. Do not insert vibrators into lower layers of concrete that have
begun to lose plasticity. 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.

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

Maintain reinforcement in position on chairs during concrete placement.

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

Slope surfaces uniformly to drains where required.

Begin initial floating using bull floats or darbies to form a uniform and open-textured
surface plane, before excess bleedwater appears on the surface. Do not further disturb
slab surfaces before starting finishing operations.

nbkwb
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3.8

A.

3.9

3.10

FINISHING FLOORS AND SLABS

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

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 power-driven floats.

2. Repeat float passes and restraightening until surface is left with a uniform, smooth,
granular texture and complies with ACI 117 tolerances for conventional concrete.

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.

Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and elsewhere
as indicated.

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with
fiber-bristle broom perpendicular to main traffic route. Coordinate required final finish
with Architect before application.

MISCELLANEOUS CONCRETE ITEM INSTALLATION

Filling In: Fill in holes and openings left in concrete structures after work of other trades is in
place unless otherwise indicated. Mix, place, and cure concrete, as specified, to blend with in-
place construction. Provide other miscellaneous concrete filling indicated or required to
complete the Work.

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.

CONCRETE PROTECTING AND CURING

General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather
protection during curing.
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B.

Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or
windy conditions cause moisture loss approaching 0.2 Ib/sq. ft. x h before and during finishing
operations. Apply according to manufacturer's written instructions after placing, screeding, and
bull floating or darbying concrete, but before float finishing.

Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported
slabs, and other similar surfaces. 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.

Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed
surfaces, including floors and slabs, concrete floor toppings, and other surfaces.

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

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
for curing concrete, placed in widest practicable width, with sides and ends lapped at
least 12 inches, and sealed by waterproof tape or adhesive. Cure for not less than seven
days. Immediately repair any holes or tears during curing period, using cover material
and waterproof tape.

a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive
floor coverings.

b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive
penetrating liquid floor treatments.

c. Cure concrete surfaces to receive floor coverings with either a moisture-retaining

cover or a curing compound that the manufacturer certifies does not interfere with
bonding of floor covering used on Project.

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

a. Removal: After curing period has elapsed, remove curing compound without
damaging concrete surfaces by method recommended by curing compound
manufacturer.

4. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a
continuous operation by power spray or roller according to manufacturer's written
instructions. Recoat areas subjected to heavy rainfall within three hours after initial
application. Repeat process 24 hours later and apply a second coat. Maintain continuity
of coating and repair damage during curing period.
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3.11 FIELD QUALITY CONTROL

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

B.  Inspections:
1. Steel reinforcement placement.
2. Steel reinforcement welding.
3. Headed bolts and studs.
4. Verification of use of required design mixture.
5. Concrete placement, including conveying and depositing.
6. Curing procedures and maintenance of curing temperature.
7. Verification of concrete strength before removal of shores and forms from beams and

slabs.

C. Concrete Tests: Testing of composite samples of fresh concrete obtained according to
ASTM C 172/C 172M shall be performed according to the following requirements:

1.

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

Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. or fraction
thereof of each concrete mixture placed each day.

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 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/C 231M, pressure method, for normal-weight concrete; 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 or 80 deg F and above, and one test for each composite sample.

Unit Weight: ASTM C 567/C 567M, fresh unit weight of structural lightweight concrete;
one test for each composite sample, but not less than one test for each day's pour of each
concrete mixture.

Compression Test Specimens: ASTM C 31/C 31M.

a. Cast and laboratory cure two sets of two standard cylinder specimens for each
composite sample.

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

Compressive-Strength Tests: ASTM C 39/C 39M; test one set of two laboratory-cured
specimens at 7 days and one set of two specimens at 28 days.
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10.

1.

12.

13.

14.

15.

a. Test one set of two field-cured specimens at 3 days, 7 days, and one set of two
specimens at 28 days if the first two fail.
b. 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.

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

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

Additional Tests: Testing and inspecting agency shall make additional tests of concrete
when test results indicate that slump, air entrainment, compressive strengths, or other
requirements have not been met, as directed by Architect. Testing and inspecting agency
may conduct tests to determine adequacy of concrete by cored cylinders complying with
ASTM C 42/C 42M or by other methods as directed by Architect.

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.

D.  Measure floor and slab flatness and levelness according to ASTM E 1155 within 24 hours of
finishing.

END OF SECTION 033000
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SECTION 044200 - EXTERIOR STONE MASONRY

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

RELATED DOCUMENTS

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

ACTION SUBMITTALS

Product Data: For each variety of stone, stone accessory, and manufactured product.

Samples for Initial Selection: For joint materials involving color selection.

Stone Samples for Verification: Sets for each variety, color, and finish of stone required; not
less than 12 inches square.

1. Sets shall consist of at least two samples, exhibiting extremes of the full range of color
and other visual characteristics expected and will establish the standard by which stone
will be judged.

Colored Pointing Mortar Samples for Verification: For each color required. Make Samples

using same sand and mortar ingredients to be used on Project.

INFORMATIONAL SUBMITTALS

Qualification Data: For Installer.

QUALITY ASSURANCE

Installer Qualifications: A firm or individual experienced in installing stone masonry work
similar in material, design, and extent to that indicated for this Project, whose work has a record
of successful in-service performance.

Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate
aesthetic effects and set quality standards for materials and execution.

1. Build mockups of typical stone retaining wall not less than 72 inches long by 24 inches
high.

2. Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Architect specifically approves such deviations
in writing.

3. Subject to compliance with requirements, approved mockups may become part of the

completed Work if undisturbed at time of Substantial Completion.
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1.5

1.6

A.

B.

C.

A.

B.

C.

DELIVERY, STORAGE, AND HANDLING

Store and handle stone and related materials to prevent deterioration or damage due to moisture,
temperature changes, contaminants, corrosion, breaking, chipping, and other causes.

1. Lift stone with wide-belt slings; do not use wire rope or ropes that might cause staining.
Move stone, if required, using dollies with cushioned wood supports.
2. Store stone on wood skids or pallets with non-staining, waterproof covers. Arrange to

distribute weight evenly and to prevent damage to stone. Ventilate under covers to
prevent condensation.

Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not
use cementitious materials that have become damp.

Store aggregates in locations where grading and other required characteristics can be maintained
and where contamination can be avoided.

FIELD CONDITIONS

Protect dimension stone cladding during erection by doing the following:

1. Cover tops of stonework with non-staining, waterproof sheeting at end of each day's

work. Cover partially completed structures when work is not in progress. Extend cover a
minimum of 24 inches down both sides and hold securely in place.

2. Prevent staining of stone from mortar, grout, sealants, and other sources. Immediately
remove such materials without damaging stone.
3. Protect base of walls from rain-splashed mud and mortar splatter by coverings spread on

ground and over wall surface.

Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice
or frost. Remove and replace dimension stone cladding damaged by frost or freezing
conditions. Comply with cold-weather construction and protection requirements for masonry
contained in ACI 530.1/ASCE 6/TMS 602.

Hot-Weather Requirements: Comply with hot-weather construction and protection requirements
for masonry contained in ACI 530.1/ASCE 6/TMS 602.

PART 2 - PRODUCTS

2.1

A.

B.

MANUFACTURERS
Source Limitations for Stone: Obtain each variety of stone from single quarry.
Source Limitations for Mortar Materials: Obtain mortar ingredients of uniform quality for each

cementitious component from single manufacturer and each aggregate from single source or
producer.
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2.2

A.

23

24

STONE

Stone shall be a natural rock matching the existing native stone color and type of stone in the
park with no visible sawn edges. Stones may be chopped or broken as needed to fit stones
together.

MORTAR MATERIALS

Portland Cement: ASTM C 150, TypeI or TypeIl, except Type III may be used for cold-
weather construction, natural color or white as required to produce required mortar color.

1. Low-Alkali Cement: Portland cement shall contain no more than 0.60 percent total alkali
when tested according to ASTM C 114.

Hydrated Lime: ASTM C 207.

Mortar Pigments: Natural and synthetic iron oxides and chromium oxides, compounded for use
in mortar mixes and complying with ASTM C 979. Pigments shall have a record of satisfactory
performance in mortar.

Aggregate: ASTM C 144.

L. Colored Aggregates: Natural-colored sand or ground marble, granite, or other durable
stone; of color necessary to produce required mortar color.

Water: Potable.

MORTAR MIXES

General: Comply with referenced standards and with manufacturers' written instructions for mix
proportions, mixing equipment, mixer speeds, mixing containers, mixing time, and other
procedures needed to produce mortar of uniform quality and with optimum performance
characteristics.

1. Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders,
water-repellent agents, antifreeze compounds, or other admixtures unless otherwise
indicated. Do not use calcium chloride.

2. Combine and thoroughly mix cementitious materials, water, and aggregates in a
mechanical batch mixer unless otherwise indicated. Discard mortar when it has reached
initial set.

3. Mortar color shall be light tan or buff color.

Portland Cement-Lime Setting Mortar: Comply with ASTM C 270, Proportion Specification,
for types of mortar indicated below:

1. Set stone with Type N mortar.
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PART 3 - EXECUTION

3.1

A.

32

33

34

EXAMINATION
Examine surfaces to receive stone masonry and conditions under which dimension stone
cladding will be installed, with Installer present, for compliance with requirements for

installation tolerances and other conditions affecting performance of dimension stone cladding.

Proceed with installation only after unsatisfactory conditions have been corrected.

SETTING STONEWORK, GENERAL

Before setting stone, clean surfaces that are dirty or stained by removing soil, stains, and foreign

materials. Clean stone by thoroughly scrubbing with fiber brushes and then drenching with

clear water. Use only mild cleaning compounds that contain no caustic or harsh materials or

abrasives.

SETTING STONE MASONRY WITH MORTAR

Lay stones in horizontal courses in full bed of approximately '4” wide mortar joints as shown on

details.

L. Do not set heavy units or projecting courses until mortar in courses below has hardened
enough to resist being squeezed out of joint.

Fill space between back of stone units and backup wall solidly with mortar or grout.

Rake out joints for pointing with mortar to depths of 1 inch deep. Rake joints to uniform depths
with square bottoms and clean sides.

Prepare stone-joint surfaces for pointing with mortar by removing dust and mortar particles.
Where setting mortar was removed to depths greater than surrounding areas, apply first layer of
pointing mortar in layers not more than %2 until a uniform depth is formed.

Point stone joints by placing pointing mortar in layers not more than '4”. Compact each layer
thoroughly and allow to become thumbprint hard before applying next layer.

INSTALLATION TOLERANCES

Variation from Plumb: For vertical lines and surfaces of walls, do not exceed 1/4 inch in 10
feet, 3/8 inch in 20 feet, or 1/2 inch in 40 feet or more.
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3.5 ADJUSTING AND CLEANING

A.  Remove and replace broken, chipped, stained, or otherwise damaged stone, defective joints, and
dimension stone cladding that does not match approved samples and mockups. Damaged stone
may be repaired if Architect approves methods and results.

B.  Replace damaged or defective work in a manner that results in stone masonry matching
approved samples and mockups, complying with other requirements, and showing no evidence
of replacement.

C. In-Progress Cleaning: Clean stone masonry as work progresses. Remove excess sealant and
smears as sealant is installed.

D.  Final Cleaning: Clean stone masonry no fewer than six days after completion of pointing and
sealing, using clean water and stiff-bristle fiber brushes. Do not use wire brushes, acid-type

cleaning agents, cleaning agents containing caustic compounds or abrasives, or other materials
or methods that could damage stone.

END OF SECTION 044200
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SECTION 055213 - PIPE AND TUBE RAILINGS

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

1.6

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. Steel railings for concrete stairs.

ACTION SUBMITTALS
Product Data:

Manufacturer's product lines of mechanically connected railings.
Fasteners.

Post-installed anchors.

Nonshrink, nonmetallic grout.

Anchoring cement.

Metal finishes.

ANl o e

INFORMATIONAL SUBMITTALS

Welding certificates.

QUALITY ASSURANCE

Welding Qualifications: Qualify procedures and personnel in accordance with the following:
1. AWS D1.1/D1.1M, "Structural Welding Code - Steel.

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

DELIVERY, STORAGE, AND HANDLING

Protect mechanical finishes on exposed surfaces of railings from damage by applying a
strippable, temporary protective covering before shipping.
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1.7

A.

FIELD CONDITIONS

Field Measurements: Verify actual locations of walls and other construction contiguous with
railings by field measurements before fabrication.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

B.

C.
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A.

B.

C.

D.
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A.

B.

METALS, GENERAL

Metal Surfaces, General: Provide materials with smooth surfaces, without seam marks, roller
marks, rolled trade names, stains, discolorations, or blemishes.

STEEL RAILINGS

Source Limitations: Obtain each type of railing from single source from single manufacturer.

Pipe: ASTM AS53/A53M, Type F or Type S, Grade A, Standard Weight (Schedule 40), unless
another grade and weight are required by structural loads.

1. Provide galvanized finish for exterior installations and where indicated.

Plates, Shapes, and Bars: ASTM A36/A36M.

MISCELLANEOUS MATERIALS

Welding Rods and Bare Electrodes: Select in accordance with AWS specifications for metal
alloy welded.

Etching Cleaner for Galvanized Metal: Complying with MPI#25.

Galvanizing Repair Paint: High-zinc-dust-content paint, complying with SSPC-Paint 20 and
compatible with paints specified to be used over it.

Post Anchoring Epoxy: Hilti CB-G EG Epoxy grout or approved equal.

FABRICATION

General: Fabricate railings to comply with requirements indicated for design, dimensions,
member sizes and spacing, details, finish, and anchorage, but not less than that required to
support structural loads.

Shop assemble railings to greatest extent possible to minimize field splicing and assembly.
Disassemble units only as necessary for shipping and handling limitations.

1. Clearly mark units for reassembly and coordinated installation.
2. Use connections that maintain structural value of joined pieces.
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C.

Cut, drill, and punch metals cleanly and accurately.

1. Remove burrs and ease edges to a radius of approximately 1/32 inch unless otherwise
indicated.
2. Remove sharp or rough areas on exposed surfaces.

Form work true to line and level with accurate angles and surfaces.
Fabricate connections that are exposed to weather in a manner that excludes water.

L. Provide weep holes where water may accumulate.
2. Locate weep holes in inconspicuous locations.

Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items.
Connections: Fabricate railings with welded connections unless otherwise indicated.

Welded Connections: Cope components at connections to provide close fit, or use fittings
designed for this purpose. Weld all around at connections, including at fittings.

I. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove flux immediately.

Welded Connections for Aluminum Pipe: Fabricate railings to interconnect members with
concealed internal welds that eliminate surface grinding, using manufacturer's standard system
of sleeve and socket fittings.

Nonwelded Connections: Connect members with concealed mechanical fasteners and fittings.
Fabricate members and fittings to produce flush, smooth, rigid, hairline joints.

Form changes in direction as follows:

L. As detailed.
2. By bending or by inserting prefabricated elbow fittings.

Bend members in jigs to produce uniform curvature for each configuration required. Maintain
cross section of member throughout entire bend without buckling, twisting, cracking, or
otherwise deforming exposed surfaces of components.

Close exposed ends of hollow railing members with prefabricated cap and end fittings of same
metal and finish as railings.

Provide wall returns at ends of wall-mounted handrails unless otherwise indicated. Close ends
of returns unless clearance between end of rail and wall is 1/4 inch or less.

Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, flanges, miscellaneous fittings,
and anchors to interconnect railing members to other work unless otherwise indicated.
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P. Provide inserts and other anchorage devices for connecting railings to concrete or masonry
work.

1. Fabricate anchorage devices capable of withstanding loads imposed by railings.
2. Coordinate anchorage devices with supporting structure.

2.5 STEEL AND IRON FINISHES
A.  Galvanized Railings:

Hot-dip galvanize exterior indicated steel railings, including hardware, after fabrication.
Comply with ASTM A123/A123M for hot-dip galvanized railings.

Comply with ASTM A153/A153M for hot-dip galvanized hardware.

Do not quench or apply post-galvanizing treatments that might interfere with paint
adhesion.

5. Fill vent and drain holes that are exposed in the finished Work, unless indicated to remain
as weep holes, by plugging with zinc solder and filing off smooth.

el S

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A.  Perform cutting, drilling, and fitting required for installing railings.

L. Fit exposed connections together to form tight, hairline joints.

2. Install railings level, plumb, square, true to line, without distortion, warp, or rack.

3. Set railings accurately in location, alignment, and elevation; measured from established
lines and levels.

4, Do not weld, cut, or abrade surfaces of railing components that are coated or finished

after fabrication and that are intended for fiecld connection by mechanical or other means

without further cutting or fitting.

Set posts plumb within a tolerance of 1/16 inch in 3 feet.

6. Align rails so variations from level for horizontal members and variations from parallel
with rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet.

e

B.  Control of Corrosion: Prevent galvanic action and other forms of corrosion by insulating metals
and other materials from direct contact with incompatible materials.

1. Coat concealed surfaces of aluminum that will be in contact with grout, concrete,
masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint.

C.  Adjust railings before anchoring to ensure matching alignment at abutting joints.

D.  Fastening to In-Place Construction: Use anchorage devices and fasteners where necessary for
securing railings and for properly transferring loads to in-place construction.
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3.2

A.

3.3

34

3.5

RAILING CONNECTIONS

Nonwelded Connections: Use mechanical or adhesive joints for permanently connecting railing
components. Use wood blocks and padding to prevent damage to railing members and fittings.
Seal recessed holes of exposed locking screws, using plastic cement filler colored to match
finish of railings.

Welded Connections: Use fully welded joints for permanently connecting railing components.
Comply with requirements for welded connections in "Fabrication" Article, whether welding is
performed in the shop or in the field.

ANCHORING POSTS

Form or core-drill holes not less than 5 inches deep and 3/4 inch larger than OD of post for
installing posts in concrete. Clean holes of loose material, insert posts, and fill annular space
between post and concrete Hilti CB-G EG Epoxy grout placed to comply with anchoring
material manufacturer's written instructions.

Leave anchorage joint exposed with 1/8-inch buildup, sloped away from post anchoring
material flush with adjacent surface.

CLEANING

Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas, and repair
galvanizing to comply with ASTM A780/A780M.

PROTECTION

Protect finishes of railings from damage during construction period with temporary protective
coverings approved by railing manufacturer. Remove protective coverings at time of Substantial
Completion.

Restore finishes damaged during installation and construction period, so no evidence remains of

correction work. Return items that cannot be refinished in the field to the shop; make required
alterations and refinish the entire unit or provide new units.

END OF SECTION 055213
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SECTION 311000 - SITE CLEARING

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. Protecting existing vegetation to remain.

2. Removing existing vegetation.

3. Clearing and grubbing.

4. Stripping and stockpiling topsoil.

5. Removing above- and below-grade site improvements.
6. Temporary erosion- and sedimentation-control measures.
DEFINITIONS

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

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

Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-
place surface soil and is the zone where plant roots grow. Its appearance is generally friable,
pervious, and black or a darker shade of brown, gray, or red than underlying subsoil; reasonably
free of subsoil, clay lumps, gravel, and other objects more than 2 inches in diameter; and free of
subsoil and weeds, roots, toxic materials, or other non-soil materials.

Plant-Protection Zone: Area surrounding individual trees, groups of trees, shrubs, or other
vegetation to be protected during construction, and indicated on Drawings.

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

MATERIAL OWNERSHIP

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

SITE CLEARING 311000 - 1



Palmetto State Park Project #AD11136
Accessible Kayak & Canoe Launch

1.5

A.

1.6

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 videotape.

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

Record Drawings: Identifying and accurately showing locations of capped utilities and other

subsurface structural, electrical, and mechanical conditions.

PROJECT CONDITIONS

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

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

authorities having jurisdiction.

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

The following practices are prohibited within protection zones:

Storage of construction materials, debris, or excavated material.

Parking vehicles or equipment.

Foot traffic.

Erection of sheds or structures.

Impoundment of water.

Excavation or other digs unless otherwise indicated.

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

Nk W=

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

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

A.

B.

3.2

A.

B.

C.

D.

3.3

A.

34

A.

PREPARATION

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

Protect existing site improvements to remain from damage during construction.

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

TEMPORARY EROSION AND SEDIMENTATION CONTROL

Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and
discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways,
according to erosion- and sedimentation-control Drawings and requirements of authorities

having jurisdiction.

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

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

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

TREE AND PLANT PROTECTION

General: Protect trees and plants remaining on-site according to requirements in Section 015639
"Temporary Tree and Plant Protection."

CLEARING AND GRUBBING

Remove obstructions, trees, shrubs, and other vegetation to permit installation of new
construction.
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3.5

3.6

1. Do not remove trees, shrubs, and other vegetation indicated to remain.
2. Remove stumps of trees designated for removal on drawings.

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.

2. Fill in holes remaining after removal of tree stumps.

TOPSOIL STRIPPING
Remove sod and grass before stripping topsoil.

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

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

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

L. 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 re-spreading deeper topsoil.

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.
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3.7 DISPOSAL OF SURPLUS AND WASTE MATERIALS

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

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

END OF SECTION 311000
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SECTION 312000 - EARTH MOVING

PART 1 - GENERAL

1.1

A.

1.2

1.3

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

Excavating and filling for rough grading the Site.

Preparing subgrades for, slabs-on-grade, walks, and pavements.
Excavating and backfilling for buildings and structures.
Subbase course for concrete walks.

Subbase course base course for asphalt paving.

kW=

Related Requirements:

1. Section 033000 "Cast-in-Place Concrete" for granular course if placed over vapor
retarder and beneath the slab-on-grade.

2. Section 311000 "Site Clearing" for site stripping, grubbing, stripping and stockpiling
topsoil, and removal of above- and below-grade improvements and utilities.

3. Section 329200 "Turf and Grasses" for finish grading in turf and grass areas, including
preparing and placing planting soil for turf areas.

DEFINITIONS

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

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

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

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

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

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

Drainage Course: Aggregate layer supporting the slab-on-grade that also minimizes upward
capillary flow of pore water.
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F.

1.4

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

Fill: Soil materials used to raise existing grades.

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

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

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

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

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

Do not commence earth-moving operations until temporary site fencing and erosion- and
sedimentation-control measures specified are in place.

Do not commence earth-moving operations until plant-protection measures specified in
Section 015639 "Temporary Tree and Plant Protection" are in place.

The following practices are prohibited within protection zones:

Storage of construction materials, debris, or excavated material.

Parking vehicles or equipment.

Foot traffic.

Erection of sheds or structures.

Impoundment of water.

Excavation or other digging unless otherwise indicated.

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

Nk W=

Do not direct vehicle or equipment exhaust towards protection zones.

Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.
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PART 2 - PRODUCTS

2.1

2.2

A.

B.

C.

D.

A.

SOIL MATERIALS

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

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

Unsatisfactory Soils: Soil Classification [Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT
according to ASTM D 2487] [Groups A-2-6, A-2-7, A-4, A-5, A-6, and A-7 according to
AASHTO M 145], or a combination of these groups.

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of
optimum moisture content at time of compaction.

Base Course: Crushed limestone base meeting TxDOT Item 247, Type A, Grade 1.

ACCESSORIES

Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape manufactured for
marking and identifying underground utilities, 6 inches (150 mm) wide and 4 mils (0.1 mm)
thick, continuously inscribed with a description of the utility; colored as follows:

Red: Electric.

Yellow: Gas, oil, steam, and dangerous materials.
Orange: Telephone and other communications.
Blue: Water systems.

Green: Sewer systems.

Al e

PART 3 - EXECUTION

3.1

A.

B.

C.

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.
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3.2

A.

33

34

3.5

DEWATERING

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

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

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

EXPLOSIVES

Explosives: Do not use explosives.

EXCAVATION, GENERAL

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

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

2. Remove rock to lines and grades indicated to permit installation of permanent
construction.

Classified Excavation: Excavate to subgrade elevations. Material to be excavated will be
classified as earth and rock. Do not excavate rock until it has been classified and cross sectioned
by Architect. The Contract Sum will be adjusted for rock excavation according to unit prices
included in the Contract Documents. Changes in the Contract Time may be authorized for rock
excavation.

L. Earth excavation includes excavating pavements and obstructions visible on surface;
underground structures, utilities, and other items indicated to be removed; and soil,
boulders, and other materials not classified as rock or unauthorized excavation.

a. Intermittent drilling; blasting, if permitted; ram hammering; or ripping of material
not classified as rock excavation is earth excavation.

2. Rock excavation includes removal and disposal of rock. Remove rock to lines and
subgrade elevations indicated to permit installation of permanent construction.

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.
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3.6

3.7

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.

Excavations at Edges of Tree- and Plant-Protection Zones:

1. Excavate by hand or with an air spade to indicated lines, cross sections, elevations, and
subgrades. If excavating by hand, use narrow-tine spading forks to comb soil and expose
roots. Do not break, tear, or chop exposed roots. Do not use mechanical equipment that
rips, tears, or pulls roots.

2. Cut and protect roots according to requirements in Section 015639 "Temporary Tree and
Plant Protection."

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.

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.

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.
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E.

3.8

3.9

3.10

Trenches in Tree- and Plant-Protection Zones:

1. Hand-excavate to indicated lines, cross sections, elevations, and subgrades. Use narrow-
tine spading forks to comb soil and expose roots. Do not break, tear, or chop exposed
roots. Do not use mechanical equipment that rips, tears, or pulls roots.

2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with
installation of utilities.
3. Cut and protect roots according to requirements in Section 015639 "Temporary Tree and

Plant Protection."

SUBGRADE INSPECTION
Notify Architect when excavations have reached required subgrade.

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

Proof-roll subgrade below the building slabs and pavements with a pneumatic-tired and loaded
10-wheel, tandem-axle dump truck weighing not less than 15 tons to identify soft pockets and
areas of excess yielding. Do not proof-roll wet or saturated subgrades.

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction
perpendicular to first direction. Limit vehicle speed to 3 mph.
2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as

determined by Architect, and replace with compacted backfill or fill as directed.
Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or
construction activities, as directed by Architect, without additional compensation.
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.
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3.11 BACKFILL
A.  Place and compact backfill in excavations promptly, but not before completing the following:

L. Construction below finish grade including, where applicable, subdrainage, dampproofing,
waterproofing, and perimeter insulation.

2. Surveying locations of underground utilities for Record Documents.

3. Testing and inspecting underground utilities.

4. Removing concrete formwork.

5. Removing trash and debris.

6. Removing temporary shoring, bracing, and sheeting.

7. Installing permanent or temporary horizontal bracing on horizontally supported walls.
B. Place backfill on subgrades free of mud, frost, snow, or ice.

3.12 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:
I. 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.

3.13 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.

3.14 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.
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B.

3.15

3.16

Place backfill and fill soil materials evenly on all sides of structures to required elevations and
uniformly along the full length of each structure.

Compact soil materials to not less than the following percentages of maximum dry unit weight
according to ASTM D 698:

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

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

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

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

GRADING

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.

I. 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.

Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding.
Finish subgrades to elevations required to achieve indicated finish elevations, within the
following subgrade 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.

Grading inside Building Lines: Finish subgrade to a tolerance of 1/2 inch when tested with a 10-
foot (3-m) straightedge.

SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS

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

On prepared subgrade, place subbase course and base course under pavements and walks as
follows:

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

2. Place base course material over subbase course under hot-mix asphalt pavement.

3. Shape subbase course and base course to required crown elevations and cross-slope
grades.
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3.17

3.18

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 D 698.

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 95percent of
maximum dry unit weight according to ASTM D 698.

DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE

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

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

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

2. Place drainage course 6 inches 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 D 698.

FIELD QUALITY CONTROL

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

1. Determine prior to placement of fill that site has been prepared in compliance with
requirements.

2. Determine that fill material classification and maximum lift thickness comply with
requirements.

3. Determine, during placement and compaction, that in-place density of compacted fill

complies with requirements.

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

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

3.19

3.20

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

Testing agency will test compaction of soils in place according to ASTM D 1556,
ASTM D 2167, ASTM D 2937, and ASTM D 6938, as applicable. Tests will be performed at
the following locations and frequencies:

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

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

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

When testing agency reports that subgrades, fills, or backfills have not achieved degree of
compaction specified, scarify and moisten or aerate, or remove and replace soil materials to
depth required; recompact and retest until specified compaction is obtained.

PROTECTION

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

Repair and reestablish grades to specified tolerances where completed or partially completed
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent

construction operations or weather conditions.

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

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

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work,
and eliminate evidence of restoration to greatest extent possible.

DISPOSAL OF SURPLUS AND WASTE MATERIALS

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

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.
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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. Concrete paving and walkways.

1.3 ACTION SUBMITTALS
A.  Product Data: For each type of product indicated.
B.  Other Action Submittals:

1. 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.

1.4 INFORMATIONAL SUBMITTALS
A.  Material Certificates: For the following, from manufacturer:

Cementitious materials.

Steel reinforcement and reinforcement accessories.
Admixtures.

Curing compounds.

Applied finish materials.

Bonding agent or epoxy adhesive.

Joint fillers.

Nk W=

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.
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1.6

B.

C.

A.

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete

Production Facilities" (Quality Control Manual - Section 3, "Plant Certification
Checklist").

Testing Agency Qualifications: Qualified according to ASTM C 1077 and ASTM E 329 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.

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

PROJECT CONDITIONS

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

PART 2 - PRODUCTS

2.1

2.2

A.

B.

A.
B.
C
D

FORMS

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

1. Use flexible or uniformly curved forms for curves. Do not use notched and bent forms.
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.

STEEL REINFORCEMENT

Deformed-Steel Welded Wire Reinforcement: ASTM A 497/A 497M, flat sheet.

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

Deformed-Steel Wire: ASTM A 496/A 496M.

Joint Dowel Bars: ASTM A 615/A 615M, Grade 60 plain-steel bars. Cut bars true to length with
ends square and free of burrs.

Tie Bars: ASTM A 615/A 615M, Grade 60, deformed.

Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening
reinforcing bars, welded wire reinforcement, and dowels in place. Manufacture bar supports
according to CRSI's "Manual of Standard Practice”" from steel wire, plastic, or precast concrete
of greater compressive strength than concrete specified, and as follows:
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23

24

2.5

A.

1. Equip wire bar supports with sand plates or horizontal runners where base material will
not support chair legs.
2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated

wire bar supports.

CONCRETE MATERIALS

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

a. Portland Cement: ASTM C 150, gray portland cement.

Normal-Weight Aggregates: ASTM C 33, uniformly graded. Provide aggregates from a single
source.

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

Water: Potable and complying with ASTM C 94/C 94M.
Air-Entraining Admixture: ASTM C 260.
Chemical Admixtures: Admixtures certified by manufacturer to be compatible with other

admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of
cementitious material.

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

2. Retarding Admixture: ASTM C 494/C 494M, Type B.

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

4, High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.

5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type 1II.

CURING MATERIALS

Absorptive Cover: AASHTO M 182, Class 3, burlap cloth made from jute or kenaf, weighing
approximately 9 0z./sq. yd. dry or cotton mats.

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

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

RELATED MATERIALS

Joint Fillers: ASTM D 1751, asphalt-saturated cellulosic fiber or ASTM D 1752, cork or self-
expanding cork in preformed strips.
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B.

C.

2.6

A.

B.

2.7

A.

Expansion Joint Sealant: Masterseal SL-1 sealant, limestone color, or approved equal.

Expansion Joint Cap: %2 Snap-Cap Expansion Joint Cap, or approved equal.

CONCRETE MIXTURES

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

1. Use a qualified independent testing agency for preparing and reporting proposed concrete
design mixtures for the trial batch method.
2. When automatic machine placement is used, determine design mixtures and obtain

laboratory test results that meet or exceed requirements.
Proportion mixtures to provide normal-weight concrete with the following properties:

1. Compressive Strength (28 Days): 4000 psi.

2. Maximum Water-Cementitious Materials Ratio at Point of Placement: 0.50.
3. Slump Limit: 4 inches, plus or minus 1 inch.
CONCRETE MIXING

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

1. When air temperature is between 85 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.

B.

C.

3.2

A.

EXAMINATION

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

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

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Remove loose material from compacted subbase surface immediately before placing concrete.
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33

34

3.5

A.

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.

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

STEEL REINFORCEMENT

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

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

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

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.

Install fabricated bar mats in lengths as long as practicable. Handle units to keep them flat and
free of distortions. Straighten bends, kinks, and other irregularities, or replace units as required
before placement. Set mats for a minimum 2-inch overlap of adjacent mats.

JOINTS

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

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

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. Continue steel reinforcement across construction joints unless otherwise indicated. Do
not continue reinforcement through sides of paving strips unless otherwise indicated.

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

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

4. Keyed Joints: Provide preformed keyway-section forms or bulkhead forms with keys

unless otherwise indicated. Embed keys at least 1-1/2 inches into concrete.
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3.6

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

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

1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing
each edge of joint with grooving tool to a 1/4-inch or 3/8-inch radius. Repeat grooving of
contraction joints after applying surface finishes. Eliminate grooving-tool marks on
concrete surfaces.

a. Tolerance: Ensure that grooved joints are within 3 inches either way from centers
of dowels.
2. Sawed Joints: Form contraction joints with power saws equipped with shatterproof

abrasive or diamond-rimmed blades. Cut 1/8-inch-wide joints into concrete when cutting
action will not tear, abrade, or otherwise damage surface and before developing random
contraction cracks.

a. Tolerance: Ensure that sawed joints are within 3 inches either way from centers of
dowels.

Expansion Joints: Install doweled %2 asphalt expansion joints at where indicated. Lubricate or
coat with asphalt one-half of dowel length to prevent concrete bonding to one side of joint. Cap
top of asphalt expansion joint with ¥4 Snap-Cap Expansion Joint Cap. After concrete has cured
remove top of Snap-Cap and seal top of joint limestone color Masterseal SL-1 sealant.

Edging: After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an
edging tool to a 1/4-inch or 3/8-inch radius. Repeat tooling of edges after applying surface
finishes. Eliminate edging-tool marks on concrete surfaces.

CONCRETE PLACEMENT

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

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

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

alignment.

Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.
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E.

Do not add water to concrete during delivery or at Project site. Do not add water to fresh
concrete after testing.

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.

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

Screed paving surface with a straightedge and strike off.

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

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.
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3.7

A.

3.8

3.9

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

Float Finish: Begin the second floating operation when bleed-water sheen has disappeared and
concrete surface has stiffened sufficiently to permit operations. Float surface with power-driven
floats or by hand floating if area is small or inaccessible to power units. Finish surfaces to true
planes. Cut down high spots and fill low spots. Refloat surface immediately to uniform
granular texture.

1. Medium-to-Fine-Textured Broom Finish: Draw a soft-bristle broom across float-finished
concrete surface perpendicular to line of traffic to provide a uniform, fine-line texture.
CONCRETE PROTECTION AND CURING

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

Comply with ACI 306.1 for cold-weather protection.

Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy
conditions cause moisture loss approaching 0.2 Ib/sq. ft. xh before and during finishing
operations. Apply according to manufacturer's written instructions after placing, screeding, and

bull floating or darbying concrete but before float finishing.

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

Curing Methods: Cure concrete by:

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.

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

Elevation: 3/4 inch.

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

ANl o e
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7. Joint Width: Plus 1/8 inch, no minus.

FIELD QUALITY CONTROL

Testing and Inspections: Owner will engage a qualified testing agency to perform construction
testing. Construction inspections and inspection reports will be provided by TPWD inspector.

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

1. Testing Frequency: Obtain at least one composite sample for each 5000 sq. ft. or fraction
thereof of each concrete mixture placed each day.

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

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
three standard cylinder specimens for each composite sample.

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

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

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

have not been met, as directed by Architect.

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

3.11

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

Prepare test and inspection reports.

REPAIRS AND PROTECTION

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 Architect.

Drill test cores, where directed by Architect, 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.

END OF SECTION 321313
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SECTION 321723 - PAVEMENT MARKINGS

PART 1 - GENERAL

1.1

A.

1.2

A.

1.3

A.

1.4

A.

RELATED DOCUMENTS

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

SUMMARY

This section includes painted markings applied to concrete pavement.

ACTION SUBMITTALS
Product Data: For each type of product.

1. Include technical data and tested physical and performance properties.

FIELD CONDITIONS

Environmental Limitations: Proceed with pavement marking only on clean, dry surfaces and at
a minimum ambient or surface temperature of 40 degrees F and not exceeding 95 degrees F.

PART 2 - PRODUCTS

2.1

A.

B.

PAVEMENT-MARKING PAINT
Pavement-Marking Paint: MPI #32, alkyd traffic-marking paint.
1. Color: As specified on drawings.

Glass Beads: AASHTO M 247, Type 1.

PART 3 - EXECUTION

3.1

A.

B.

EXAMINATION

Verify that pavement is dry and in suitable condition to begin pavement marking according to
manufacturer's written instructions.

Proceed with pavement marking only after unsatisfactory conditions have been corrected.
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3.2 PAVEMENT MARKING

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

B.  Allow paving to age for a minimum of 30 days before starting pavement marking or after
manufacturer certifies the volatiles have dissipated or the paint is not affected.

C.  Sweep and clean surface to eliminate loose material and dust.
D. Apply paint with mechanical equipment to produce pavement markings, of dimensions
indicated, with uniform, straight edges. Apply at manufacturer's recommended rates to provide

a minimum wet film thickness of 15 mils.

L. Apply graphic symbols and lettering with paint-resistant, die-cut stencils, firmly secured
to pavement. Mask an extended area beyond edges of each stencil to prevent paint
application beyond the stencil. Apply paint so that it cannot run beneath the stencil.

2. Broadcast glass beads uniformly into wet markings at a rate of 6 1b. /gal.

3. Replace asphalt and restripe if the paints curls and lifts any asphalt.

33 PROTECTING AND CLEANING
A.  Protect pavement markings from damage and wear during remainder of construction period.
B.  Clean spillage and soiling from adjacent construction using cleaning agents and procedures

recommended by manufacturer of affected construction.

END OF SECTION 321723
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SECTION 329200 - TURF AND GRASSES

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

1.6

A.

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

L. Sodding

DEFINITIONS

Finish Grade: Elevation of finished surface of planting soil.

Planting Soil: Standardized topsoil; existing, native surface topsoil; existing, in-place surface
soil; imported topsoil; or manufactured topsoil that is modified with soil amendments and

perhaps fertilizers to produce a soil mixture best for plant growth.

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

QUALITY ASSURANCE

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

1. Professional Membership: Installer shall be a member in good standing of either the
Professional Landcare Network or the American Nursery and Landscape Association.
2. Experience: Three years' experience in turf installation.

DELIVERY, STORAGE, AND HANDLING

Sod: Deliver sod in time for planting within 24 hours of harvesting. Protect sod from breakage
and drying.

PROJECT CONDITIONS

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

Weather Limitations: Proceed with planting only when existing and forecasted weather
conditions permit planting to be performed when beneficial and optimum results may be
obtained. Apply products during favorable weather conditions according to manufacturer's
written instructions.
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1.7

A.

MAINTENANCE SERVICE

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

1. Sodded Turf: 30 days from date of planting completion.

PART 2 - PRODUCTS

2.1

23

A.

B.

A.

D.

TURFGRASS SOD

Turfgrass Sod: Furnish viable sod of uniform density, color, and texture, strongly rooted, and
capable of vigorous growth and development when planted.

Turfgrass Species: Tifway 419 Bermuda
PLANTING SOILS

Salvaged Planting Soil: Existing, native surface topsoil formed under natural conditions with
the duff layer retained during excavation process and stockpiled on-site. Verify suitability of
native surface topsoil to produce viable planting soil. Clean soil of roots, plants, sod, stones,
clay lumps, and other extraneous materials harmful to plant growth.

1. Supplement with imported planting soil when quantities are insufficient.

Imported Planting Soil: Topsoil from off-site sources. Obtain topsoil displaced from naturally
well-drained construction or mining sites where topsoil occurs at least 4 inches deep; do not
obtain from bogs or marshes.

1. Additional Properties of Imported Topsoil: Screened and free of stones 1 inch or larger
in any dimension; free of roots, plants, sod, clods, clay lumps, and other extraneous
materials harmful to plant growth; free of obnoxious weeds and invasive plants; not
infested with nematodes, grubs, other pests, pest eggs, or other undesirable organisms and
disease-causing plant pathogens; friable and with sufficient structure to give good tilth
and aeration.

PART 3 - EXECUTION

3.1

A.

EXAMINATION

Examine areas to be planted for compliance with requirements and other conditions affecting
performance.

1. Verify that no foreign or deleterious material or liquid such as paint, paint washout,
concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel,
paint thinner, turpentine, tar, roofing compound, or acid has been deposited in soil within
a planting area.

2. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions.
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3.2

3.3

3. Suspend soil spreading, grading, and tilling operations during periods of excessive soil
moisture until the moisture content reaches acceptable levels to attain the required results.
4. Uniformly moisten excessively dry soil that is not workable and which is too dusty.

Proceed with installation only after unsatisfactory conditions have been corrected.

If contamination by foreign or deleterious material or liquid is present in soil within a planting
area, remove the soil and contamination as directed by Architect and replace with new planting
soil.

PREPARATION

Protect structures, utilities, sidewalks, pavements, and other facilities, trees, shrubs, and
plantings from damage caused by planting operations.

TURF AREA PREPARATION
Limit turf subgrade preparation to areas to be planted.

Newly Graded Subgrades: Loosen subgrade to a minimum depth of 4 inches. Remove stones
larger than 2 inches in any dimension and sticks, roots, rubbish, and other extraneous matter and
legally dispose of them off Owner's property.

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

a. Spread approximately 1/2 the thickness of planting soil over loosened subgrade.
Mix thoroughly into top 2 inches of subgrade. Spread remainder of planting soil.
b. Reduce clevation of planting soil to allow for soil thickness of sod.

Unchanged Subgrades: If turf is to be planted in areas unaltered or undisturbed by excavating,
grading, or surface-soil stripping operations, prepare surface soil as follows:

L. Remove existing grass, vegetation, and turf. Do not mix into surface soil.

2. Loosen surface soil to a depth of at least 6 inches. Till soil to a homogeneous fine
texture.

3. Remove stones larger than 2 inches in any dimension and sticks, roots, trash, and other
extraneous matter.

4, Legally dispose of waste material, including grass, vegetation, and turf, off Owner's
property.

Finish Grading: Grade planting areas to a smooth, uniform surface plane with loose, uniformly
fine texture. Grade to within plus or minus 1/2 inch of finish elevation. Roll and rake, remove
ridges, and fill depressions to meet finish grades. Limit finish grading to areas that can be
planted in the immediate future.

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

Before planting, obtain Architect's acceptance of finish grading; restore planting areas if eroded
or otherwise disturbed after finish grading.
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34

A.

3.5

3.6

3.7

SODDING

Lay sod within 24 hours of harvesting. Do not lay sod if dormant or if ground is frozen or
muddy.

Lay sod to form a solid mass with tightly fitted joints. Butt ends and sides of sod; do not stretch
or overlap. Stagger sod strips or pads to offset joints in adjacent courses. Avoid damage to
subgrade or sod during installation. Tamp and roll lightly to ensure contact with subgrade,
eliminate air pockets, and form a smooth surface. Work sifted soil or fine sand into minor
cracks between pieces of sod; remove excess to avoid smothering sod and adjacent grass.

Saturate sod with fine water spray within two hours of planting. During first week after
planting, water daily or more frequently as necessary to maintain moist soil to a minimum depth
of 1-1/2 inches below sod.

TURF MAINTENANCE

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

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

Watering: Install and maintain a temporary above ground irrigation system of pipes, hoses, and
turf-watering equipment to convey water from sources and to keep turf uniformly moist to a
depth of 4 inches. Sod shall be thoroughly watered immediately after planting and shall not be
allowed to dry out until it is well rooted to the soil.

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

2. Water turf with fine spray at a minimum rate of 1 inch per week unless rainfall
precipitation is adequate.

SATISFACTORY TURF

Turf installations shall meet the following criteria as determined by Landscape Architect:

1. Satisfactory Sodded Turf: At end of maintenance period, a healthy, well-rooted, even-
colored, viable turf has been established, free of weeds, open joints, bare areas, and

surface irregularities.

Use specified materials to reestablish turf that does not comply with requirements and continue
maintenance until turf is satisfactory.

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

B.  Erect temporary fencing or barricades and warning signs as required to protect newly planted
areas from traffic. Maintain fencing and barricades throughout initial maintenance period and

remove after plantings are established.

END OF SECTION 329200
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SECTION 355113 — FLOATING KAYAK LAUNCH & FISHING PIER

Part 1 - GENERAL
1.01 SCOPE OF WORK

Furnish all labor, materials, tools, equipment, and incidentals necessary to satisfactorily fabricate,
manufacture or otherwise furnish and deliver the components and complete assemblies for all
Floating Kayak Launch and Fishing Pier Systems shown, complete with gangways and other
accessories as shown on the drawings.

1.02 REFERENCED STANDARDS

The following standards are referenced with all or only portions that are applicable to Floating Kayak
and Fishing Pier Systems:

A. American Society of Civil Engineer manual ASCE/SEI 7-05, “Minimum Design loads for
Buildings and Others Structures.”

B. American Society for Testing Materials (ASTM)

ASTM A6 / A6M — 04b, “Standard Specifications for General Requirements for Rolled
Structural Steel Bars, Plates, Shapes and Sheet Piling.”

ASTM A325-04, “Standard Specifications for Structural Bolts, Steel, Heat Treated, 120/105 ksi
Minimum Tensile Strength.”

ASTM A449-04, “Standard Specifications for Quenched and Tempered Steel Bolts and Studs.
ASTM A53 / A53M-—04b, “Standard Specifications for Pipe, Steel, Black and Hot-Dipped,
Zinc Coated, Welded and Seamless.”

ASTM A500---03a, “Standard Specifications for Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes.”

ASTM A123 - “Standard Specifications for Zinc (Hot-Dipped Galvanized) Coatings on Iron and
Steel Products.”

ASTM A153 - “Standard Specifications for Zinc Coatings (Hot-Dipped) on Iron and Steel
Hardware.”

ASTM A563-04a “Standard Specifications for Zinc Coatings (Hot-Dipped) on Iron and Steel
Hardware.”

D. The Aluminum Association, Inc., Design Standards.
E. American Wood Preservers Association standard for wood treatment and retention.
F. American Institute of Timber Construction (AITC), “Structural Glued Laminated Timber.”

H. American Iron and Steel Institute “Specifications for the design of Cold Formed Steel Structural
Members”.

I.  American Plywood Association specification for design of plywood members.

J. Steel Deck Institute “Steel Roof Deck Design Manual”.
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K. Americans with Disabilities Standards (ADA) and Texas Accessibility Standards (TAS).

L. Association of Rotational Molders, “The Introductory Guide to Designing Rotationally Molded
Plastic Parts”.

1.03 EXPERIENCE

The Floating Fishing Pier Systems manufacturer shall have a minimum of five (5) years experience in
the design, manufacture, and installation of similar marina structures and systems to that proposed in
this project. Upon request, the manufacturer shall submit a list of previous installations similar to that
specified to owner.

1.04 SUBMITTALS
A. Manufacturer shall furnish material supplier certifications if and as requested.

B. Contractor shall submit manufacturer shop drawings, literature and other information necessary to
adequately describe the fabrication of component parts of the structure. Information shall indicate
size of members, type and location of shop and field connections as a minimum.

C. The following is a partial listing of drawings required for submittal:

i. Detail drawings indicating the location of all joints, framing, anchorage system, and all other
fishing pier amenities.
ii. Section and elevation of gangway and floating fishing pier.
iii. Details of anchorage system.
iv. Details of flotation system.

1.05 QUALITY ASSURANCE
A. Qualifications of suppliers and personnel including but not necessarily limited to:

1. The floating dock manufacturer shall have not less than five years continuous experience in the
manufacture and fabrication of floating dock systems.

2. The dockage manufacturer or the Contractor shall provide at least one person who shall be present
during installation of this work who shall be thoroughly familiar with the type of materials being
installed, the requirements of this work and who shall direct all work.

1.06 WARRANTY

A. The Contractor shall execute and deliver to the Owner, before final payment, a written Warranty
stating that all labor and materials (including dockage and all associated work) furnished by the
contractor are in accordance with the contract plans and specifications, authorized alterations and
additions thereto; and that, should any defect develop during the contract warranty period as
hereinafter defined, due to improper materials, workmanship, or design, those defects be
corrected by the Contractor without expense to the Owner.

Warranties:
Manufactured Products - Three Year Limited Workmanship Warranty
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1.07 DESIGN LOAD CONDITIONS
A. Vertical Loads

1. Dead loads shall consist of the entire weight of the floating structure, including utilities,
gangways, dock boxes, superstructure and other accessories and appurtenances.

2. Gangways and ramps shall be designed to support 50 PSF live load and full dead load including
the weight of any suspended utilities. Handrails shall be designed for a 200-pound load applied
in any direction and at any point along the length of the handrail.

PART 2 — PRODUCTS
2.01 Manufacturer

A. Floating Fishing Pier System shall be as supplied by Excell Boat Lifts or equal. Contact Peter
Clark for pricing and additional information at phone: 713-598-9480, email:
PClark@pearsonpilings.com.

2.02 Aluminum Frames: Refer to drawing details.

2.03 Floating Fishing Pier Railings

The entire perimeter of the fishing pier shall have handrails. Fabricate a 25% minimum of handrails to a 34”
accessible ADA height and 75% of the railings shall be 42” high. Accessible handrails shall be dispersed
throughout the structure. Handrails shall meet the requirements of Texas Accessibility Standards Section 1005.2.

2.04 Anchorage Systems: Refer to drawing details.
A. Anchorage

2.05 Gangways
A. Gangways

1. Gangways shall be aluminum with ADA compliant handrails. Handrails will be provided on both
sides meeting Texas Accessibility Standards requirements.

2. Gangways shall be designed for vertical live load of 50 PSF.

3. Wheels or rollers shall be heavy duty constructed of molded rubber or UHMW plastic and be
non-seizing type due to rust or ice.

4. Additional flotation shall be added to the floating piers or gangways where needed to support the
combined pier and access gangway loads without producing undue distortion in the floating

structure.

B. Handrails

FLOATING KAYAK LAUNCH & FISHING PIER 355113 -3



Palmetto State Park Project #AD11136
Accessible Kayak & Canoe Launch

1. Shall be aluminum.
2 Shall be designed for a 200-pound load applied in any direction and at any point along the rail.
2.06 Accessories

A. Fendering: Provide perimeter dock edge protection for fishing pier and kayak launch floating
structures.

B. Cleats: No cleats will be provided.
2.07 Deck Material
Polyethylene Panel: Provide Legacy XP Thru-flow polyethylene panel decking secured with stainless
steel deck screws furnished by the dock manufacturer. Decking shall be orientated perpendicular to path
of travel.
PART 3 - EXECUTION

3.01 Installation

A. Assemble and install floating kayak launch and fishing pier according to manufacturer’s written
instructions and drawings.

B. The attached drawings below are provided by Excell Boat Lifts for reference only.
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Two Place Decimal ENG Appr. PALMETTO PROJECT
Mig. Appr. Gangway Description
QA
Material: Alum. 6061 T6 Size Rev
A A
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