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SECTION 00 0102
PROJECT INFORMATION

PART 1  GENERAL
1.01 PROJECT IDENTIFICATION

A. Project Name:  Tahlequah Casino , located at Tahlequah, Oklahoma.
B. The Owner, hereinafter referred to as Owner:  Cherokee Nation Entertainment

1.02 PROJECT DESCRIPTION
A. Summary Project Description:  The site development and construction of a new free standing

facilty to function as a casino, convention center and resturant.  .
1.03 PROJECT CONSULTANTS

A. Architect
1. James R Childers Architect, Inc.

a. 45 South 4th Street
b. Fort Smith, Arkansas
c. 72901

B. Interior Design
1. Jamie K Moore Interior

a. PO Box 213
b. Winslow, Arkansas
c. 72959

C. Structural
1. Myers - Beatty Engineering, PLLC

a. 2411 Fayetteville, Rd. Ste B
b. VanBuren, Arkansas
c. 72956

D. Civil
1. ADG, PC

a. 920 West Main
b. Oklahoma City, Oklahoma
c. 73106

E. MEP
1. MSA Engineering Consultants

a. 370 E Windmill Lane, Ste 100
b. Las Vegas, Nevada
c. 89123

F. Life Safety & Fire Protection
1. Terp Consulting

a. 1604 South Marylanmd Parkway
b. Las Vegas, Nevada
c. 89104

G. Food Service
1. Hesman Group, LLC.

a. 7645 East 63rd Steet, Suite 201
b. Tulsa, Oklahoma
c. 74133

H. Geotechnical
1. Building & Earth Sciences, Inc.

a. 1403 South 70th East Avenue
b. Tulsa, Oklahoma
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c. 74112
I. Landscape Architecture

1. Gray Rock
a. 5204 Village Parkway, Suite 11
b. Rogers, Arkansas
c. 72758

J. Low Voltage / Audio Video / CCTV / Access Control / Fire Alarm
1. York Electronic Systems, Inc.

a. 2900 W Albany
b. Broken Arrow, Oklahoma
c. 74012

K. Signage
1. CNF Native American Services, LLC

a. 11810 S Oswego Avenue
b. Tulsa, Oklahoma
c. 74137

L. Survey
1. Krohn Surveying, Inc.

a. PO Box 146
b. Lone Grove, Oklahoma
c. 73443

M. Traffic
1. Traffic Engineering Consultants, Inc.

a. 6000 S Western Avenue, Ste. 300
b. Oklahoma City, Oklahoma
c. 73139

PART 2  PRODUCTS (NOT USED)
PART 3  EXECUTION (NOT USED)

END OF SECTION
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SECTION 00 0105
GEOTECHNICAL DATA

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Report of Subsurface Exploration and Geotechnical Evaluation for the Cherokee Casino
1. Location: Tahlequah, Oklahoma
2. By: Building & Earth Sciences, Inc.
3. Date: January 17, 2018

PART 2  PRODUCTS - NOT USED
END OF SECTION
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SECTION 03 30 00 

CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

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

1. Footings. 
2. Foundation walls. 
3. Slabs-on-grade. 
4. Suspended slabs. 
5. Concrete toppings. 
6. Building frame members. 
7. Building walls. 

1.03 DEFINITIONS 

A. Cementitious Materials:  Portland cement alone or in combination with one or more of the 
following:  blended hydraulic cement, fly ash and other pozzolans, Slag Cement, and silica 
fume; subject to compliance with requirements. 

1.04 ACTION SUBMITTALS 

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

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

C. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, and 
placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent 
bar diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, hoop 
spacing, and supports for concrete reinforcement. 

1.05 INFORMATIONAL SUBMITTALS 

A. Material Certificates:  For each of the following, signed by manufacturers: 
1. Cementitious materials. 
2. Admixtures. 
3. Form materials and form-release agents. 
4. Steel reinforcement and accessories. 
5. Fiber reinforcement. 
6. Waterstops. 
7. Curing compounds. 
8. Floor and slab treatments. 
9. Bonding agents. 
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10. Adhesives. 
11. Vapor retarders. 
12. Semirigid joint filler. 
13. Joint-filler strips. 
14. Repair materials. 

1.06 QUALITY ASSURANCE 

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

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

C. Testing Agency Qualifications:  An independent agency, 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. 

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

D. 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. 

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

1. ACI 301, "Specifications for Structural Concrete," 
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

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

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending and 
damage.  Avoid damaging coatings on steel reinforcement. 

B. Waterstops:  Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and 
other contaminants. 

PART 2 - PRODUCTS 

2.01 FORM-FACING MATERIALS 

A. Smooth-Formed Finished Concrete:  Form-facing panels that will 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. 
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B. 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. 

C. Forms for Cylindrical Columns, Pedestals, and Supports:  Metal, glass-fiber-reinforced 
plastic, paper, or fiber tubes that will 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. 

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

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

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

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

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

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

I. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic 
form ties designed to resist lateral pressure of fresh concrete on forms and to prevent 
spalling of concrete on removal. 

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

2. Furnish ties that, when removed, will 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. 

2.02 STEEL REINFORCEMENT 

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

B. Deformed-Steel Welded Wire Reinforcement:  ASTM A 1064/A 1064M, flat sheet. 

2.03 REINFORCEMENT ACCESSORIES 

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

B. 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. 
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2.04 CONCRETE MATERIALS 

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

1. Portland Cement:  ASTM C 150, Type I,.  Supplement with the following: 
a. Fly Ash:  ASTM C 618, Class F or C. 
b. Slag Cement:  ASTM C 989, Grade 100 or 120. 

B. Normal-Weight Aggregates:  ASTM C 33, Class 3M coarse aggregate or better, graded.  
Provide aggregates from a single source with documented service record data of at least 10 
years' satisfactory service in similar applications and service conditions using similar 
aggregates and cementitious materials. 

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

C. Water:  ASTM C 1602/C 1602M and potable. 

2.05 ADMIXTURES 

A. Air-Entraining Admixture:  ASTM C 260. 

B. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with 
other admixtures and that will not contribute water-soluble chloride ions exceeding those 
permitted in hardened concrete. Calcium chloride or admixtures containing intentionally-
added chlorides shall not be used in reinforced ad prestressed concretes. 

1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A. 
2. Retarding Admixture:  ASTM C 494/C 494M, Type B. 
3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D. 
4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type G. 
6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II. 
7. Viscosity-Modifying Admixture: ASTM C 494/ C 494 M, Type S. 

2.06 VAPOR RETARDERS 

A. Sheet Vapor Retarder:  Polyethylene sheet, ASTM D 4397, not less than 15 mils thick. 

2.07 CURING MATERIALS 

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

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

C. Water:  Potable. 

D. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, 
18 to 25 percent solids, nondissipating, certified by curing compound manufacturer to not 
interfere with bonding of floor covering. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. BASF Construction Chemicals - Building Systems; Kure-N-Seal W. 
b. ChemMasters; Safe-Cure Clear. 
c. Conspec by Dayton Superior; High Seal. 

http://www.specagent.com/LookUp/?ulid=1186&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816856&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816857&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816858&mf=04&src=wd
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d. Dayton Superior Corporation; Safe Cure and Seal (J-19). 
e. Edoco by Dayton Superior; Spartan Cote WB II 20 Percent. 
f. Euclid Chemical Company (The), an RPM company; Diamond Clear VOX; 

Clearseal WB STD. 
g. Kaufman Products, Inc.; SureCure Emulsion. 
h. Lambert Corporation; Glazecote Sealer-20. 
i. L&M Construction Chemicals, Inc.; Dress & Seal WB. 
j. Meadows, W. R., Inc.; Vocomp-20. 
k. Metalcrete Industries; Metcure 0800. 
l. Nox-Crete Products Group; Cure & Seal 200E. 
m. Symons by Dayton Superior; Cure & Seal 18 Percent E. 
n. Vexcon Chemicals, Inc.; Starseal 0800. 

2.08 RELATED MATERIALS 

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

B. Semirigid Joint Filler:  Two-component, semirigid, 100 percent solids, aromatic polyurea with 
a Type A shore durometer hardness range of 90 to 95 per ASTM D 2240. 

C. Dovetail Anchor Slots:  Hot-dip galvanized-steel sheet, not less than 0.034 inch thick, with 
bent tab anchors.  Temporarily fill or cover face opening of slots to prevent intrusion of 
concrete or debris. 

2.09 REPAIR MATERIALS 

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

1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement 
as defined in ASTM C 219. 

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

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

4. Compressive Strength:  Not less than 4100 psi at 28 days when tested according to 
ASTM C 109/C 109M. 

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

1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement 
as defined in ASTM C 219. 

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

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

4. Compressive Strength:  Not less than 5000 psi at 28 days when tested according to 
ASTM C 109/C 109M. 

2.10 CONCRETE MIXTURES, GENERAL 

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

http://www.specagent.com/LookUp/?uid=123456816859&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816860&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816861&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816861&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816862&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816863&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816864&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816865&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816866&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816867&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816868&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816869&mf=04&src=wd
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1. Use a qualified independent testing agency for preparing and reporting proposed mixture 
designs based on laboratory trial mixtures. 

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

1. Fly Ash:  25 percent. 
2. Combined Fly Ash and Pozzolan:  25 percent. 
3. Slag Cement:  50 percent. 
4. Combined Fly Ash or Pozzolan and Slag Cement:  50 percent portland cement minimum, 

with fly ash or pozzolan not exceeding 25 percent. 
5. Combined Fly Ash, Pozzolans, and Silica Fume:  35 percent with fly ash or pozzolans not 

exceeding 25 percent and silica fume not exceeding 10 percent. 
6. Combined Fly Ash or Pozzolans, Slag Cement, and Silica Fume:  50 percent with fly ash 

or pozzolans not exceeding 25 percent and silica fume not exceeding 10 percent. 

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by weight of 
cement. 

D. Admixtures:  Use admixtures according to manufacturer's written instructions. 
1. Use high-range water-reducing admixture in concrete, as required, for placement and 

workability. 
2. Use water-reducing and retarding admixture when required by high temperatures, low 

humidity, or other adverse placement conditions. 
3. Use viscosity-modifying admixture in pumped concrete, concrete for heavy-use industrial 

slabs and parking structure slabs, concrete required to be watertight, and concrete with a 
water-cementitious materials ratio below 0.50. 

2.11 CONCRETE MIXTURES FOR BUILDING ELEMENTS 

A. Concrete mixtures shall be as per indicated in the concrete notes on the plans. 

2.12 FABRICATING REINFORCEMENT 

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

2.13 CONCRETE MIXING 

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

1. When air temperature is between 85 and 90 deg F, 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. Alternatively, a hydration-controlling admixture, workability 
retaining admixture and other means as specified in ACI 305.1 may be used 

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

1. For mixer capacity of 1 cu. yd. 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 

3.01 FORMWORK 

A. 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. 

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

C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows: 
1. Class A, 1/8 inch for smooth-formed finished surfaces. 
2. Class B, 1/4 inch for rough-formed finished surfaces. 

D. Construct forms tight enough to prevent loss of concrete mortar. 

E. Fabricate 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. 

F. 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. 

G. 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. 

H. Chamfer exterior corners and edges of permanently exposed concrete. 

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

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

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

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

3.02 EMBEDDED ITEMS 

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

1. Install anchor rods, accurately located, to elevations required and complying with 
tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and 
Bridges." 
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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. 

3.03 REMOVING AND REUSING FORMS 

A. 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 supports 
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. 

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

C. 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. 

3.04 VAPOR RETARDERS 

A. 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. 

3.05 STEEL REINFORCEMENT 

A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 
1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before 

placing concrete. 

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

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. 

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

E. 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. 
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3.06 JOINTS 

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

B. 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. 

C. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, sectioning 
concrete into areas as indicated.  Construct contraction joints for a depth equal to at least 
1/3 of concrete thickness as follows: 

1. 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 concrete develops 
random contraction cracks. 

D. 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. 

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

2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below 
finished concrete surface where joint sealants, specified in Section 07 9200 "Joint 
Sealants," are indicated. 

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

E. Doweled Joints:  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. 

3.07 CONCRETE PLACEMENT 

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

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

C. 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. 



17-06 / Tahlequah Casino  CAST-IN-PLACE CONCRETE 
 03 30 00 - 10

D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no 
new concrete will be 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 to not 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. 

E. 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. 

2. Maintain reinforcement in position on chairs during concrete placement. 
3. Screed slab surfaces with a straightedge and strike off to correct elevations. 
4. Slope surfaces uniformly to drains where required. 
5. 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. 

F. 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. 

G. Hot-Weather Placement:  Comply with ACI 305.1 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. 

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

3.08 FINISHING FORMED SURFACES 

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

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

B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged 
in an orderly and symmetrical manner with a minimum of seams.  Repair and patch tie holes 
and defects.  Remove fins and other projections that exceed specified limits on formed-
surface irregularities. 
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1. Apply to concrete surfaces exposed to public view, to receive a rubbed finish, or to be 
covered with a coating or covering material applied directly to concrete. 

C. Rubbed Finish:  Apply the following to smooth-formed finished as-cast concrete where 
indicated: 

1. Smooth-Rubbed Finish:  Not later than one day after form removal, moisten concrete 
surfaces and rub with carborundum brick or another abrasive until producing a uniform 
color and texture.  Do not apply cement grout other than that created by the rubbing 
process. 

2. Grout-Cleaned Finish:  Wet concrete surfaces and apply grout of a consistency of thick 
paint to coat surfaces and fill small holes.  Mix one part portland cement to one and one-
half parts fine sand with a 1:1 mixture of bonding admixture and water.  Add white 
portland cement in amounts determined by trial patches so color of dry grout will match 
adjacent surfaces.  Scrub grout into voids and remove excess grout.  When grout 
whitens, rub surface with clean burlap and keep surface damp by fog spray for at least 36 
hours. 

3. Cork-Floated Finish:  Wet concrete surfaces and apply a stiff grout.  Mix one part portland 
cement and one part fine sand with a 1:1 mixture of bonding agent and water.  Add white 
portland cement in amounts determined by trial patches so color of dry grout will match 
adjacent surfaces.  Compress grout into voids by grinding surface.  In a swirling motion, 
finish surface with a cork float. 

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

3.09 FINISHING FLOORS AND SLABS 

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

B. Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is small 
or inaccessible to power driven floats.  Restraighten, cut down high spots, and fill low spots.  
Repeat float passes and restraightening until surface is left with a uniform, smooth, granular 
texture. 

1. Apply float finish to surfaces to receive trowel finish. 

C. Trowel Finish:  After applying float finish, apply first troweling and consolidate concrete by 
hand or power-driven trowel.  Continue troweling passes and restraighten until surface is 
free of trowel marks and uniform in texture and appearance.  Grind smooth any surface 
defects that would telegraph through applied coatings or floor coverings. 

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

2. Finish and measure surface so gap at any point between concrete surface and an 
unleveled, freestanding, 10-ft.- long straightedge resting on two high spots and placed 
anywhere on the surface does not exceed 1/8 inch. 

D. 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. 
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3.10 MISCELLANEOUS CONCRETE ITEMS 

A. 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. 

B. Curbs:  Provide monolithic finish to interior curbs by stripping forms while concrete is still 
green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and 
terminations slightly rounded. 

C. Equipment Bases and Foundations:  Provide machine and equipment bases and 
foundations as shown on Drawings.  Set anchor bolts for machines and equipment at correct 
elevations, complying with diagrams or templates from manufacturer furnishing machines 
and equipment. 

D. Steel Pan Stairs:  Provide concrete fill for steel pan stair treads, landings, and associated 
items.  Cast-in inserts and accessories as shown on Drawings.  Screed, tamp, and trowel 
finish concrete surfaces. 

3.11 CONCRETE PROTECTING AND CURING 

A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 305.1 for hot-
weather protection during curing. 

B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, 
or windy conditions cause moisture loss approaching 0.2 lb/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. 

C. 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 the 
remainder of the curing period. 

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

E. 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. 
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c. Cure concrete surfaces to receive floor coverings with either a moisture-retaining 
cover or a curing compound that the manufacturer certifies will 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 unless manufacturer certifies curing compound will not interfere with 
bonding of floor covering used on Project. 

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. 

3.12 JOINT FILLING 

A. Prepare, clean, and install joint filler according to manufacturer's written instructions. 
1. Defer joint filling until concrete has aged at least three months.  Do not fill joints until 

construction traffic has permanently ceased. 

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

C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed 
joints.  Overfill joint and trim joint filler flush with top of joint after hardening. 

3.13 CONCRETE SURFACE REPAIRS 

A. Defective Concrete:  Repair and patch defective areas when approved by Architect.  
Remove and replace concrete that cannot be repaired and patched to Architect's approval. 

B. Patching Mortar:  Mix dry-pack patching mortar, consisting of one part portland cement to 
two and one-half parts fine aggregate passing a No. 16 sieve, using only enough water for 
handling and placing. 

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

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 
1/2 inch in any dimension to solid concrete.  Limit cut depth to 3/4 inch.  Make edges of 
cuts perpendicular to concrete surface.  Clean, dampen with water, and brush-coat holes 
and voids with bonding agent.  Fill and compact with patching mortar before bonding 
agent has dried.  Fill form-tie voids with patching mortar or cone plugs secured in place 
with bonding agent. 

2. Repair defects on surfaces exposed to view by blending white portland cement and 
standard portland cement so that, when dry, patching mortar will match surrounding 
color.  Patch a test area at inconspicuous locations to verify mixture and color match 
before proceeding with patching.  Compact mortar in place and strike off slightly higher 
than surrounding surface. 

3. Repair defects on concealed formed surfaces that affect concrete's durability and 
structural performance as determined by Architect. 
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D. Repairing Unformed Surfaces:  Test unformed surfaces, such as floors and slabs, for finish 
and verify surface tolerances specified for each surface.  Correct low and high areas.  Test 
surfaces sloped to drain for trueness of slope and smoothness; use a sloped template. 

1. Repair finished surfaces containing defects.  Surface defects include spalls, popouts, 
honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that 
penetrate to reinforcement or completely through unreinforced sections regardless of 
width, and other objectionable conditions. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 
3. Correct localized low areas during or immediately after completing surface finishing 

operations by cutting out low areas and replacing with patching mortar.  Finish repaired 
areas to blend into adjacent concrete. 

4. Correct other low areas scheduled to receive floor coverings with a repair underlayment.  
Prepare, mix, and apply repair underlayment and primer according to manufacturer's 
written instructions to produce a smooth, uniform, plane, and level surface.  Feather 
edges to match adjacent floor elevations. 

5. Correct other low areas scheduled to remain exposed with a repair topping.  Cut out low 
areas to ensure a minimum repair topping depth of 1/4 inch to match adjacent floor 
elevations.  Prepare, mix, and apply repair topping and primer according to 
manufacturer's written instructions to produce a smooth, uniform, plane, and level 
surface. 

6. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, 
by cutting out and replacing with fresh concrete.  Remove defective areas with clean, 
square cuts and expose steel reinforcement with at least a 3/4-inch clearance all around.  
Dampen concrete surfaces in contact with patching concrete and apply bonding agent.  
Mix patching concrete of same materials and mixture as original concrete except without 
coarse aggregate.  Place, compact, and finish to blend with adjacent finished concrete.  
Cure in same manner as adjacent concrete. 

7. Repair random cracks and single holes 1 inch or less in diameter with patching mortar.  
Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and 
loose particles.  Dampen cleaned concrete surfaces and apply bonding agent.  Place 
patching mortar before bonding agent has dried.  Compact patching mortar and finish to 
match adjacent concrete.  Keep patched area continuously moist for at least 72 hours. 

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive 
and patching mortar. 

F. Repair materials and installation not specified above may be used, subject to Architect's 
approval. 

3.14 FIELD QUALITY CONTROL 

A. Testing and Inspecting:  Engage a qualified testing and inspecting agency to perform tests 
and inspections and to submit reports. 

B. Concrete Tests:  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 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. 
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. 
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3. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; 
ASTM C 173/C 173M, volumetric method, for structural lightweight concrete;  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 80 deg F and above, and one test for each composite 
sample. 

5. Density:  ASTM C 138/ C 138M, 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. 

6. 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. For tilt-up concrete and post-tensioning concrete, cast and field cure two sets of 

two standard cylinder specimens for each composite sample. 
7. Compressive-Strength Tests:  ASTM C 39/C 39M; test one set of two 6x12 or three 4x8 

laboratory-cured specimens at 7 days and one set of two 6x12 or three 4x8 specimens at 
28 days. 
a. Test one set of two 6x12 or three 4x8 field-cured specimens at 7 days and one set 

of two 6x12 or three 4x8 specimens at 28 days. 
b. A compressive-strength test shall be the average compressive strength from a set 

of two 6x12 or three 4x8 specimens obtained from same composite sample and 
tested at age indicated. 

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

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

10. 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. 

11. 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. 

12. 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. 

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

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

C. Measure floor and slab flatness and levelness according to ASTM E 1155 within 48 hours of 
finishing. 

END OF SECTION 03 30 00 
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SECTION 31 2000 

EARTHWORK 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Preparing subgrades for slabs-on-grade, walks, and pavements. 

2. Excavating and backfilling for buildings and structures. 

3. Preparing subgrade for walks and vehicular pavements. 

1.2 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Division 00 and Division 01 
Sections, apply to this Section. 

1.3 RELATED SECTIONS 

1. Section 00 3100: Available Project Information. 

2. Section 01 3216: Construction Progress Schedule. 

3. Section 01 5000: Temporary Facilities and Controls. 

4. Section 31 2319: Dewatering. 

5. Section 31 2500: Erosion and Sedimentation Controls. 

6. Section 31 5000: Excavation Support and Protection. 

1.4 REFERENCED STANDARDS 

A. Latest version or edition shall apply unless otherwise noted. 

1. American Society of Testing and Materials (ASTM) International 

a. C33, Standard Specification for Concrete Aggregates. 

b. C94, Standard Specification for Ready-Mixed Concrete. 

c. C150, Standard Specification for Portland Cement. 

d. C260, Standard Specification for Air-Entraining Admixtures for Concrete. 

e. C618, Standard Specification for Coal Fly Ash and Raw or Calcined Natural 
Pozzolan for Use in Concrete. 

f. C869, Standard Specification for Foaming Agents Used in Making Preformed 
Foam for Cellular Concrete. 

g. D698, Standard Test Methods for Laboratory Compaction Characteristics of Soil 
Using Standard Effort (12 400 ft-lbf/ft3 (600 kN-m/m3)). 

h. D2487, Standard Practice for Classification of Soils for Engineering Purposes 
(Unified Soil Classification System). 

i. D2922, Standard Test Methods for Density of Soil and Soil-Aggregate in Place by 
Nuclear Methods (Shallow Depth). 

j. D3740, Standard Practice for Minimum Requirements for Agencies Engaged in 
Testing and/or Inspection of Soil and Rock as Used in Engineering Design and 
Construction. 

k. D4318, Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index 
of Soils. 

l. D6913, Standard Test Methods for Particle-Size Distribution (Gradation) of Soils 
Using Sieve Analysis. 

m. E329, Standard Specification for Agencies Engaged in Construction Inspection, 
Testing, or Special Inspection. 
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1.5 DEFINITIONS 

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

B. CLSM: Controlled Low Strength Material 

C. Drainage Aggregate: Aggregate material used in the construction of sub-drainage features 

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

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

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

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

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

F. Geotechnical Report:  Report of Subsurface Exploration and Geotechnical Evaluation, 
Cherokee Springs Casino, Tahlequah, OK, prepared by Building & Earth (Building & Earth 
Project No. OK170293), dated January 17, 2018. 

G. Geotechnical Engineer: Building & Earth, 1403 South 70th East Avenue, Tulsa, Oklahoma 
74112, Phone 918.439.9005, www.buildingandearth.com. 

H. Geotechnical Testing Agency: to be appointed by Contractor. Geotechnical Testing Agency 
shall be qualified per requirements of ASTM E329 and ASTM D3740 for testing indicated. 
Documentation of said qualifications shall be submitted to Engineer for review and approval 
prior to performance of work. 

I. SWPPP: Storm Water Pollution Prevention Plan. 

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

K. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill 
immediately below base course or topsoil materials. 

L. Treated Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill 
which has been amended with hydrated lime or cement kiln dust per the recommendations of 
the Geotechnical Engineer. 

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

1.6 INFORMATIONAL SUBMITTALS 

A. Material Test Reports:  Contractor shall coordinate and request the following reports from the 
Geotechnical Testing Agency for each type of soil encountered on-site and soil material 
proposed for fill and backfill: 

1. Classification according to ASTM D2487. 

2. Laboratory compaction curve according to ASTM D698. 

3. Liquid Limit 

4. Plasticity Index according to ASTM D4318. 

5. Sieve Analyses according to ASTM D6913. 

B. Field Quality Control Inspection and Test Reports. 

1.7 QUALITY ASSURANCE 
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A. Geotechnical Testing Agency Qualifications:  Qualified according to ASTM E329 and ASTM 
D3740 for testing indicated. 

B. Pre-excavation Conference:  To be addressed during project pre-work meetings scheduled by 
Architect and/or Owner. In instances where a pre-work meeting is not scheduled by the 
Architect or Owner, the Contractor shall arrange for an on-site meeting with the Engineer 
following completion of construction staking activities.  

1.8 PROJECT CONDITIONS 

A. Geotechnical Report: Read and review the Geotechnical Report for an analysis of existing soil 
conditions and engineering recommendations. 

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

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and authorities having jurisdiction. 

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

C. Improvements on Adjoining Property: Do not proceed with work on adjoining property unless 
otherwise indicated on the Construction Drawings or directed by the Engineer or Owner. 

D. Utility Locator Service:  Notify Oklahoma One Call System (1-800-522-6543) before beginning 
earth moving operations. 

E. Do not commence earth moving operations until temporary tree and plant protection measures, 
temporary erosion control measures, and temporary sedimentation control measures identified 
by the Erosion Control Plan and the SWPPP are in place. 

PART 2 - PRODUCTS 

2.1 SOIL MATERIALS 

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

B. Satisfactory and Unsatisfactory Soils: See Geotechnical Report for additional information. 

C. Aggregate Base: 

1. Materials Covered: These Specifications cover the aggregate for use in the construction 
of aggregate base courses, backfill and surfacing. 

2. General Requirements: Aggregate material shall consist of an intimate mixture of graded 
aggregate, coarse and fine, and shall be practically free from vegetable or other 
deleterious substances. Coarse aggregate (material retained on a No. 10 sieve) shall 
consist of sound, tough, durable particles or fragments of gravel, stone, mine chats, 
disintegrated granite, or a combination thereof. Fine aggregate shall be sand, stone dust 
or other inert finely divided mineral matter. 

3. At least 40 percent of that portion of the completed mixture retained on the No. 4 sieve 
shall be composed of uniformly graded crushed particles (pieces of aggregate with one or 
more fractured faces resulting from the artificial crushing). 

4. Physical Properties: The coarse aggregate retained on the 3/8 inch sieve of the finished 
mixture shall have a percent of wear, Los Angeles Abrasion Test, of not more than 50. 
No source of material used in the blend shall have a percent of wear of more than 50. 

5. Gradation: The graded aggregate when uniformly blended and sampled from trucks or 
windrows shall conform to the following requirements depending on the type being used. 
Materials which contain oversize particles of rock, gravel, lumps of clay or conglomerated 
material shall not be loaded into vehicles for delivery to the road. Such oversize particles 
of aggregate must be screened, crushed or otherwise processed to meet the 
Specifications before delivery to the road. The samples taken from trucks or windrows 



17-106 / Tahlequah Casino 31 2000 - 4 EARTHWORK 

after the graded aggregate has been uniformly blended, shall conform to the gradation 
limits for the type being constructed, as follows:.  

a. Type A:  

1) Sieve size: 1-1/2-in, percent passing: 100%. 

2) Sieve size: 3/4-in, percent passing: 40-100%. 

3) Sieve size: 3/8-in, percent passing 30-75%. 

4) Sieve size: No. 4, percent passing 25-60%. 

5) Sieve size: No. 10, percent passing 20-43%. 

6) Sieve size: No. 40, percent passing 8-26%. 

7) Sieve size: No. 200, percent passing 4-12%. 

b. Type B:  

1) Sieve size: 3-in, percent passing: 100%. 

2) Sieve size: 1-1/2-in, percent passing: 40-100%. 

3) Sieve size: 3/4-in, percent passing 30-75%. 

4) Sieve size: 3/8-in, percent passing 20-50%. 

5) Sieve size: No. 4, percent passing 25-60%. 

6) Sieve size: No. 10, percent passing 15-35%. 

7) Sieve size: No. 40, percent passing 7-22%. 

8) Sieve size: No. 200, percent passing 3-10%. 

c. Type C:  

1) Sieve size: 2-in, percent passing: 100%. 

2) Sieve size: 1-1/2-in, percent passing: 90-100%. 

3) Sieve size: 1-in, percent passing: 80-100%. 

4) Sieve size: 1/2-in, percent passing 60-80%. 

5) Sieve size: No. 4, percent passing 40-60%. 

6) Sieve size: No. 10, percent passing 25-45%. 

7) Sieve size: No. 40, percent passing 15-30%. 

8) Sieve size: No. 200, percent passing 0-5%. 

6. Material passing the No. 200 sieve shall not be greater than 2/3 of the amount of material 
passing the No. 40 sieve 

7. Characteristics of material passing the No. 40 sieve: 

a. Plasticity Index: less than 6. 

b. Liquid Limit: less than 25 

c. The blending of separate aggregates will be permitted to produce an aggregate 
mixture meeting this requirement providing no individual aggregate has a plasticity 
index in excess of 8. 

D. Sand: fine aggregate per ASTM C33. Gradation shall be as follows: 

1. Sieve size: 3/8-in, percent passing: 100%. 

2. Sieve size: No. 4, percent passing 95-100%. 

3. Sieve size: No. 8, percent passing 80-100%. 

4. Sieve size: No. 16, percent passing 50-85%. 

5. Sieve size: No. 30, percent passing 25-60%. 

6. Sieve size: No. 50, percent passing 5-30%. 
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7. Sieve size: No. 100, percent passing 0-10%. 

E. Drainage Aggregate: Narrowly graded mixture of washed crushed stone, or crushed or 
uncrushed gravel. Gradation of material subject to associated drainage conduit perforation 
schedule. 

2.2 ACCESSORIES 

A. CLSM:  Self-compacting, flowable concrete material produced from the following: 

1. Portland Cement:  ASTM C150, Type I. 

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

3. Normal-Weight Aggregate:  ASTM C33, 3/8-inch nominal maximum aggregate size. 

4. Foaming Agent:  ASTM C869. 

5. Water:  ASTM C94/C 94M. 

6. Air-Entraining Admixture:  ASTM C260. 

PART 3 - EXECUTION 

3.1 PREPARATION 

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

B. Protect and maintain erosion and sedimentation controls during earth moving operations. 

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

3.2 DEWATERING 

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

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

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

3.3 EXCAVATION, GENERAL 

A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of 
surface and subsurface conditions encountered.  Unclassified excavated materials may include 
rock, soil materials, and obstructions.  No changes in the Contract 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 without exceeding the following dimensions:  

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

b. 12 inches outside of concrete forms at footings. 

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

d. 6 inches beneath bottom of concrete slabs-on-grade. 

3.4 EXCAVATION FOR STRUCTURES 

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

2. The Geotechnical Engineer has specified 3-feet of properly compacted low-plasticity 
structural fill beneath the floor slab. Contractor shall over-excavate beneath limits of 
proposed slab as required. See Geotechnical Report for additional guidance regarding 
the limits of this over-excavation. 

3.5 SUBGRADE INSPECTION 

A. Notify Geotechnical Testing Agency when excavations have reached required subgrade. 

B. In the presence of the Geotechnical Testing Agency, proof-roll subgrade below the building 
slabs and pavements with a tandem-axle dump truck, or other similar rubber-tired vehicle 
weighing 25-tons or more to identify soft pockets and areas of excess yielding.  Do not proof-roll 
wet or saturated subgrades. 

1. Soils which are observed to rut or deflect greater than 1-in under the moving load shall be 
undercut and replaced with properly compacted satisfactory soil material. Imported soil 
material should be moisture conditioned during placement. 

C. If Geotechnical Testing Agency determines that unsatisfactory soil is present, continue 
excavation and replace with compacted backfill or fill material as directed. Work shall be 
completed at no cost to the Owner. 

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

3.6 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of 
concrete foundation or footing to excavation bottom, without altering top elevation.  CLSM, with 
28-day compressive strength of 2500 psi, may be used when approved by Geotechnical 
Engineer. 

1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by the 
Geotechnical Engineer. 

3.7 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  
Place, grade, and shape stockpiles to drain surface water.  Cover or water to prevent windblown 
dust. Contractor responsible for installation of necessary temporary erosion control devices as 
required to ensure compliance with the SWPPP. 

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

2. Stockpile locations shall be subject to review and approval of Engineer. Contractor shall 
confirm stockpile location prior to placement. 

3.8 BACKFILL 

A. Place and compact backfill in excavations promptly per the requirements of the Geotechnical 
Report, but not before completing the following: 

1. Surveying locations of underground utilities for Record Documents. 

2. Testing and inspecting underground utilities. 

3. Removing concrete formwork. 

4. Removing trash and debris. 

5. Removing temporary shoring and bracing, and sheeting. 

6. Installing permanent or temporary horizontal bracing on horizontally supported walls. 

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

3.9 FILL 
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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 per requirements of the Geotechnical Report. 

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

3.10 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before 
compaction per requirements of Geotechnical Report. 

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 does 
not meet the requirements of the Geotechnical Report and is too wet to compact to 
specified dry unit weight. 

B. Maintain moisture up until the placement of concrete in structural areas. 

3.11 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Place backfill and fill soil materials in layers per requirements of Geotechnical Report. 

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

C. Compact soil materials per requirements of Geotechnical Report. 

3.12 GRADING 

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

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

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

B. Site Rough Grading:  Slope grades to direct water away from buildings and to prevent ponding.  
Finish subgrades to required elevations within the following tolerances: 

1. Turf or Unpaved Areas:  Plus or minus 1 inch. 

2. Walks:  Plus or minus 1/2 inch. 

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

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

3.13 FIELD QUALITY CONTROL 

A. Special Inspections:  Contractor shall engage Geotechnical Testing Agency to perform all 
Special Inspections related to soils inspections, excavation, and compaction required by 
Geotechnical Engineer. 

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

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

D. Testing agency will test compaction of soils in place according to ASTM D2922, or other 
methods approved by the Geotechnical Engineer.  Tests will be performed at the location and 
frequencies identified by the Geotechnical Engineer. 
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E. When testing agency reports that subgrades, fills, or backfills have not achieved degree of 
compaction specified, scarify and moisten or aerate, or remove and replace soil materials to 
depth required; recompact and retest until specified compaction is obtained. 

3.14 PROTECTION 

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

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

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

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

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

3.15 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

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

END OF SECTION 31 2000 
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SECTION 31 2319 

DEWATERING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes construction dewatering. 

1.2 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 00 Specification Sections, apply to this Section. 

1.3 RELATED SECTIONS 

1. Section 01 3100: Available Project Information. 

2. Section 01 3300: Submittal Procedures. 

3. Section 31 2000: Earthwork. 

4. Section 31 2514: Erosion and Sedimentation Controls. 

1.4 DEFINITIONS 

A. Geotechnical Report:  Report of Subsurface Exploration and Geotechnical Evaluation, 
Cherokee Springs Casino, Tahlequah, OK, prepared by Building & Earth (Building & Earth 
Project No. OK170293), dated January 17, 2018. 

B. Geotechnical Engineer: Building & Earth, 1403 South 70th East Avenue, Tulsa, Oklahoma 
74112, Phone 918.439.9005, www.buildingandearth.com. 

1.5 ALLOWANCES 

A. Dewatering observation wells are part of dewatering allowance. 

1.6 PREINSTALLATION MEETINGS 

A. Preinstallation Conference:  Conduct conference at Project site. 

1. Verify availability of Installer's personnel, equipment, and facilities needed to make 
progress and avoid delays. 

2. Review condition of site to be dewatered including coordination with temporary erosion-
control measures and temporary controls and protections. 

3. Review geotechnical report. 

4. Review proposed site clearing and excavations. 

5. Review existing utilities and subsurface conditions. 

6. Review observation and monitoring of dewatering system. 

1.7 ACTION SUBMITTALS 

A. General:  Comply with requirements of Section 01 3300. 

B. Shop Drawings:  For dewatering system, prepared by or under the supervision of a qualified 
professional engineer. 

1. Include plans, elevations, sections, and details. 

2. Show arrangement, locations, and details of wells and well points; locations of risers, 
headers, filters, pumps, power units, and discharge lines; and means of discharge, 
control of sediment, and disposal of water. 

3. Include layouts of piezometers and flow-measuring devices for monitoring performance of 
dewatering system. 

4. Include written plan for dewatering operations including sequence of well and well-point 
placement coordinated with excavation shoring and bracings and control procedures to 
be adopted if dewatering problems arise. 



 
 

 

17-106 / Tahlequah Casino 31 2319 - 2 DEWATERING 
  

 

1.8 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 

B. Field quality-control reports. 

C. Existing Conditions:  Using photographs or video recordings, show existing conditions of 
adjacent construction and site improvements that might be misconstrued as damage caused by 
dewatering operations.  Submit before Work begins. 

D. Record Drawings:  Identify locations and depths of capped wells and well points and other 
abandoned-in-place dewatering equipment. 

1.9 QUALITY ASSURANCE 

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

1.10 FIELD CONDITIONS 

A. Project-Site Information:  A geotechnical report has been prepared for this Project and is 
available for information only.  The opinions expressed in this report are those of a geotechnical 
engineer and represent interpretations of subsoil conditions, tests, and results of analyses 
conducted by a geotechnical engineer.  IHS is not responsible for interpretations or conclusions 
drawn from this data. 

1. Make additional test borings and conduct other exploratory operations necessary for 
dewatering according to the performance requirements. 

B. Survey Work:  Engage a qualified land surveyor or professional engineer to survey adjacent 
existing buildings, structures, and site improvements; establish exact elevations at fixed points 
to act as benchmarks.  Clearly identify benchmarks and record existing elevations. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Dewatering Performance:  Design, furnish, install, test, operate, monitor, and maintain 
dewatering system of sufficient scope, size, and capacity to control hydrostatic pressures and to 
lower, control, remove, and dispose of ground water and permit excavation and construction to 
proceed on dry, stable subgrades. 

1. Design dewatering system, including comprehensive engineering analysis by a qualified 
professional engineer. 

2. Continuously monitor and maintain dewatering operations to ensure erosion control, 
stability of excavations and constructed slopes, prevention of flooding in excavation, and 
prevention of damage to subgrades and permanent structures. 

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

4. Accomplish dewatering without damaging existing buildings, structures, and site 
improvements adjacent to excavation. 

5. Remove dewatering system when no longer required for construction. 

B. Regulatory Requirements:  Comply with governing EPA notification regulations before 
beginning dewatering.  Comply with ODEQ and OWRB water-disposal regulations and EPA 
debris-disposal regulations. 

PART 3 - EXECUTION 

3.1 PREPARATION 

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

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

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

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

C. Provide temporary grading to facilitate dewatering and control of surface water. 

D. Protect and maintain temporary erosion and sedimentation controls, which are specified in 
Section 31 2500 "Erosion and Sedimentation Control," during dewatering operations. 

3.2 INSTALLATION 

A. Install dewatering system utilizing wells, well points, or similar methods complete with pump 
equipment, standby power and pumps, filter material gradation, valves, appurtenances, water 
disposal, and surface-water controls. 

1. Space well points or wells at intervals required to provide sufficient dewatering. 

2. Use filters or other means to prevent pumping of fine sands or silts from the subsurface. 

B. Place dewatering system into operation to lower water to specified levels before excavating 
below ground-water level. 

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

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

3.3 OPERATION 

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

B. Operate system to lower and control ground water to permit excavation, construction of 
structures, and placement of fill materials on dry subgrades.  Drain water-bearing strata above 
and below bottom of foundations, drains, sewers, and other excavations. 

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

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

3. Maintain piezometric water level a minimum of 60 inches below bottom of excavation. 

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

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

3.4 FIELD QUALITY CONTROL 

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

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

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

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

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

C. Provide continual observation to ensure that subsurface soils are not being removed by the 
dewatering operation. 

D. Prepare reports of observations. 

3.5 PROTECTION 

A. Protect and maintain dewatering system during dewatering operations. 

B. Promptly repair damages to adjacent facilities caused by dewatering. 

END OF SECTION  31 2319 
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SECTION 31 2500 

EROSION AND SEDIMENTATION CONTROL 

GENERAL 

 SUMMARY 

 Section includes: 

 Prevention of erosion due to construction activities. 

 Prevention of sedimentation of waterways, open drainage ways, and storm and sanitary 
sewers due to construction activities. 

 Restoration of areas eroded due to insufficient preventive measures. 

 Performance bond. 

 Temporary Construction Fence. 

 RELATED DOCUMENTS 

 Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 00 Specification Sections, apply to this Section. 

 RELATED SECTIONS 

 Section 01 3300: Submittal Procedures. 

 Section 31 2000: Earthwork. 

 REFERENCED STANDARDS 

 Latest version or edition shall apply unless otherwise noted. 

 American Society of Testing and Materials (ASTM) International 

 D 4355, Standard Test Method for Deterioration of Geotextiles by Exposure to 
Light, Moisture, and Heat in a Xenon Arc Type Apparatus. 

 D 4491, Standard Test Methods for Water Permeability of Geotextiles by 
Permittivity. 

 D 4533, Standard Test Method for Trapezoid Tearing Strength of Geotextiles. 

 D 4632, Standard Test Method for Grab Breaking Load and Elongation of 
Geotextiles. 

 D 4751, Standard Test Method for Determining Apparent Opening Size of a 
Geotextile. 

 D 4873, Standard Guide for Identification, Storage, and Handling of Geosynthetic 
Rolls and Samples. 

 Environmental Protection Agency (EPA) 

 National Pollutant Discharge Elimination System (NPDES). 

 Construction General Permit. 

 PERFORMANCE REQUIREMENTS 

 Comply with all requirements of U.S. Environmental Protection Agency for erosion and 
sedimentation control, as specified for the National Pollutant Discharge Elimination System 
(NPDES), Phases I and II, under requirements for the Construction General Permit (CGP). 

 Comply with all requirements of governing authorities for erosion and sedimentation control. 

 Develop and follow an Erosion and Sedimentation Prevention Plan and submit periodic 
inspection reports. 

 Do not begin clearing, grading, or other work involving disturbance of ground surface cover until 
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applicable permits have been obtained; furnish all documentation required to obtain applicable 
permits. 

 Obtain and pay for permits and provide security required by authority having jurisdiction. 

 Timing:  Put preventive measures in place as soon as possible after disturbance of surface 
cover and before precipitation occurs. 

 Storm Water Runoff:  Control increased storm water runoff due to disturbance of surface cover 
due to construction activities for this project. 

 Prevent runoff into storm and sanitary sewer systems, including open drainage channels, 
in excess of actual capacity or amount allowed by authorities having jurisdiction, 
whichever is less. 

 Erosion On Site:  Minimize wind, water, and vehicular erosion of soil on project site due to 
construction activities for this project. 

 Control movement of sediment and soil from temporary stockpiles of soil. 

 Prevent development of ruts due to equipment and vehicular traffic. 

 If erosion occurs due to non-compliance with these requirements, restore eroded areas at 
no cost to Owner. 

 Erosion Off Site:  Prevent erosion of soil and deposition of sediment on other properties caused 
by water leaving the project site due to construction activities for this project. 

 Prevent windblown soil from leaving the project site. 

 Prevent tracking of mud onto public roads outside site. 

 Prevent mud and sediment from flowing onto sidewalks and pavements. 

 If erosion occurs due to non-compliance with these requirements, restore eroded areas at 
no cost to Owner. 

 Sedimentation of Waterways On Site:  Prevent sedimentation of waterways on the project site, 
including rivers, streams, lakes, ponds, open drainage ways, storm sewers, and sanitary 
sewers. 

 If sedimentation occurs, install or correct preventive measures immediately at no cost to 
the Owner; remove deposited sediments; comply with requirements of authorities having 
jurisdiction. 

 If sediment basins are used as temporary preventive measures, pump dry and remove 
deposited sediment after each storm. 

 Sedimentation of Waterways Off Site:  Prevent sedimentation of waterways off the project site, 
including rivers, streams, lakes, ponds, open drainage ways, storm sewers, and sanitary 
sewers. 

 If sedimentation occurs, install or correct preventive measures immediately at no cost to 
the Owner; remove deposited sediments; comply with requirements of authorities having 
jurisdiction. 

 Open Water:  Prevent standing water that could become stagnant. 

 Maintenance:  Maintain temporary preventive measures until permanent measures have been 
established. 

 SUBMITTALS 

 General:  Comply with requirements of Section 01 3300. 

 Certificate:  Mill certificate for silt fence fabric attesting that fabric and factory seams comply with 
specified requirements signed by legally authorized official of manufacturer; indicate actual 
minimum average roll values; identify fabric by roll identification numbers. 
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PRODUCTS 

 MATERIALS 

 Silt Fence Fabric:  Polypropylene geotextile resistant to common soil chemicals, mildew, and 
insects; non-biodegradable; in longest lengths possible; fabric including seams with the 
following minimum average roll lengths: 

 Average Opening Size:  30 U.S. Std. Sieve, maximum, when tested in accordance with 
ASTM D 4751. 

 Permittivity:  0.05 sec-1, minimum, when tested in accordance with ASTM D 4491. 

 Ultraviolet Resistance:  Retaining at least 70 percent of tensile strength, when tested in 
accordance with ASTM D 4355 after 500 hours exposure. 

 Tensile Strength:  100 lb-f, minimum, in cross-machine direction; 124 lb-f, minimum, in 
machine direction; when tested in accordance with ASTM D 4632. 

 Elongation:  15 to 30 percent, when tested in accordance with ASTM D 4632. 

 Tear Strength:  55 lb-f, minimum, when tested in accordance with ASTM D 4533. 

 Color:  Manufacturer's standard, with embedment and fastener lines preprinted. 

 Manufacturers: 

 BP Amoco, Amoco Fabrics and Fibers:  www.geotextile.com. 

 TenCate:  www.tencate.com. 

 Propex Geosynthetics:  www.geotextile.com 

 Silt Fence Posts:  Minimum 5 feet long: 

 Steel U- or T-section, with minimum mass of 1.33 lb per linear foot. 

 Temporary Construction Fence: Where indicated on the Drawings, provide plastic mesh fencing 
supported by steel posts driven into ground. 

 Height: 36 inch minimum. 

 Color: Safety orange. 

EXECUTION 

  EXAMINATION 

 Examine site and identify existing features that contribute to erosion resistance; maintain such 
existing features to greatest extent possible. 

 PREPARATION 

 Schedule work so that soil surfaces are left exposed for the minimum amount of time. 

 SCOPE OF PREVENTIVE MEASURES 

 In all cases, if permanent erosion resistant measures have been installed temporary preventive 
measures are not required. 

 Construction Entrances:  8 inch course of Type B Aggregate Base or Crushed Rock Foundation 
per Section 31 2000 “Earth Moving”. 

 Width:  As required; 20 feet, minimum. 

 Length:  50 feet, minimum. 

 Provide at each construction entrance from public right-of-way. 

 Where necessary to prevent tracking of mud onto right-of-way, provide wheel washing 
area out of direct traffic lane, with drain into sediment trap or basin. 

 Linear Sediment Barriers:  Made of silt fences. 
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 Provide linear sediment barriers: 

 Along downhill perimeter edge of disturbed areas, including soil stockpiles. 

 Along the top of the slope or top bank of drainage channels and swales that 
traverse disturbed areas. 

 Along the toe of cut slopes and fill slopes. 

 Perpendicular to flow across the bottom of existing and new drainage channels 
and swales that traverse disturbed areas or carry runoff from disturbed areas; 
space at maximum of 200 feet apart. 

 Across the entrances to culverts that receive runoff from disturbed areas. 

 Space sediment barriers with the following maximum slope length upslope from barrier: 

 Slope of Less Than 2 Percent:  100 feet. 

 Slope between 2 and 5 Percent:  75 feet. 

 Slope between 5 and 10 Percent:  50 feet. 

 Slope between 10 and 20 Percent:  25 feet. 

 Slope over 20 Percent:  15 feet. 

 Soil Stockpiles:  Protect using one of the following measures: 

 Cover with polyethylene film, secured by placing soil on outer edges. 

 Cover with mulch at least 4 inches thickness of pine needles, sawdust, bark, wood chips, 
or shredded leaves, or 6 inches of straw or hay. 

 Temporary Seeding:  Use where temporary vegetated cover is required. 

 INSTALLATION 

 Traffic-Bearing Aggregate Surface: 

 Excavate minimum of 6 inches. 

 Place geotextile fabric full width and length, with minimum 12 inch overlap at joints. 

 Place and compact at least 6 inches of 1.5 to 3.5 inch diameter stone. 

 Temporary Construction Fences: 

 Space steel support posts to insure mesh remains vertical and at proper height. Securely 
tie to posts. 

 Silt Fences: 

 Store and handle fabric in accordance with ASTM D 4873. 

 Where slope gradient is less than 3:1 or barriers will be in place less than 6 months, use 
nominal 16 inch high barriers with minimum 36 inch long posts spaced at 6 feet 
maximum, with fabric embedded at least 4 inches in ground. 

 Where slope gradient is steeper than 3:1 or barriers will be in place over 6 months, use 
nominal 28 inch high barriers, minimum 48 inch long posts spaced at 6 feet maximum, 
with fabric embedded at least 6 inches in ground. 

 Where slope gradient is steeper than 3:1 and vertical height of slope between barriers is 
more than 20 feet, use nominal 32 inch high barriers with woven wire reinforcement and 
steel posts spaced at 4 feet maximum, with fabric embedded at least 6 inches in ground. 

  Install with top of fabric at nominal height and embedment as specified. 

 Do not splice fabric width; minimize splices in fabric length; splice at post only, 
overlapping at least 18 inches, with extra post. 

  Fasten fabric to steel posts using wire, nylon cord, or integral pockets. 
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 Wherever runoff will flow around end of barrier or over the top, provide temporary splash 
pad or other outlet protection; at such outlets in the run of the barrier, make barrier not 
more than 12 inches high with post spacing not more than 4 feet. 

 Temporary Seeding: 

 When hydraulic seeder is used, seedbed preparation is not required. 

 When surface soil has been sealed by rainfall or consists of smooth undisturbed cut 
slopes, and conventional or manual seeding is to be used, prepare seedbed by scarifying 
sufficiently to allow seed to lodge and germinate. 

 If temporary mulching was used on planting area but not removed, apply nitrogen 
fertilizer at 1 pound per 1000 sq ft. 

 On soils of very low fertility, apply 10-10-10 fertilizer at rate of 12 to 16 pounds per 1000 
sq ft. 

 Incorporate fertilizer into soil before seeding. 

 Apply seed uniformly; if using drill or cultipacker seeders place seed 1/2 to 1 inch deep. 

 Irrigate as required to thoroughly wet soil to depth that will ensure germination, without 
causing runoff or erosion. 

 Repeat irrigation as required until grass is established. 

 MAINTENANCE 

 Inspect preventive measures weekly, within 24 hours after the end of any storm that produces 
0.5 inches or more rainfall at the project site, and daily during prolonged rainfall. 

 Repair deficiencies immediately. 

 Silt Fences: 

 Promptly replace fabric that deteriorates unless need for fence has passed. 

 Remove silt deposits that exceed one-third of the height of the fence. 

 Repair fences that are undercut by runoff or otherwise damaged, whether by runoff or 
other causes. 

 Clean out temporary sediment control structures weekly and relocate soil on site. 

 Place sediment in appropriate locations on site; do not remove from site. 

 CLEAN UP 

 Remove temporary measures after permanent measures have been installed.. 

 Clean out temporary sediment control structures that are to remain as permanent measures. 

 Where removal of temporary measures would leave exposed soil, shape surface to an 
acceptable grade and finish to match adjacent ground surfaces. 

 

END OF SECTION 31 2500 
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SECTION 31 5000 

EXCAVATION SUPPORT AND PROTECTION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes temporary excavation support and protection systems. 

1.2 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 00 Specification Sections, apply to this Section. 

1.3 RELATED SECTIONS 

1. Section 00 3100: Available Project Information. 

2. Section 31 2000: Earth Moving. 

3. Section 31 2319: Dewatering 

1.4 REFERENCED STANDARDS 

A. Latest version or edition shall apply unless otherwise noted. 

1. American Concrete Institute (ACI) 

a. 301, Specification for Structural Concrete. 

2. American Society of Testing and Materials (ASTM) International 

a. A 36, Standard Specification for Carbon Structural Steel. 

b. A 615, Standard Specification for Deformed and Plain Carbon-Steel Bars for 
Concrete Reinforcement. 

c. A 328, Standard Specification for Steel Sheet Piling. 

d. A 416, Standard Specification for Steel Strand, Uncoated Seven-Wire for 
Prestressed Concrete. 

e. A 572, Standard Specification for High-Strength Low-Alloy Columbium-Vanadium 
Structural Steel. 

f. A 690, Standard Specification for High-Strength Low-Alloy Nickel, Copper, 
Phosphorus Steel H-Piles and Sheet Piling with Atmospheric Corrosion Resistance 
for Use in Marine Environments. 

g. A 722, Standard Specification for Uncoated High-Strength Steel Bars for 
Prestressing Concrete. 

h. A 992, Standard Specification for Structural Steel Shapes. 

1.5 DEFINITIONS 

A. Geotechnical Report:  Report of Subsurface Exploration and Geotechnical Evaluation, 
Cherokee Springs Casino, Tahlequah, OK, prepared by Building & Earth (Building & Earth 
Project No. OK170293), dated January 17, 2018. 

B. Geotechnical Engineer: Building & Earth, 1403 South 70th East Avenue, Tulsa, Oklahoma 
74112, Phone 918.439.9005, www.buildingandearth.com. 

1.6 PREINSTALLATION MEETINGS 

A. Preinstallation Conference:  Conduct conference at Project site. 

1. Review Geotechnical Report. 

2. Review existing utilities and subsurface conditions. 

3. Review coordination for interruption, shutoff, capping, and continuation of utility services. 

4. Review proposed excavations. 
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5. Review proposed equipment. 

6. Review monitoring of excavation support and protection system. 

7. Review coordination with waterproofing. 

8. Review abandonment or removal of excavation support and protection system. 

1.7 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include construction details, material descriptions, performance properties, and 
dimensions of individual components and profiles, and calculations for excavation 
support and protection system. 

1.8 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For professional engineer. 

B. Contractor Calculations:  For excavation support and protection system.  Include analysis data 
signed and sealed by the qualified professional engineer responsible for their preparation. 

C. Existing Conditions:  Using photographs or video recordings, show existing conditions of 
adjacent construction and site improvements that might be misconstrued as damage caused by 
inadequate performance of excavation support and protection systems.  Submit before Work 
begins. 

D. Record Drawings:  Identify locations and depths of capped utilities, abandoned-in-place support 
and protection systems, and other subsurface structural, electrical, or mechanical conditions. 

1.9 FIELD CONDITIONS 

A. Interruption of Existing Utilities:  Do not interrupt any utility serving facilities occupied by Owner 
or others unless permitted under the following conditions and then only after arranging to 
provide temporary utility according to requirements indicated: 

1. Notify Owner no fewer than two days in advance of proposed interruption of utility. 

2. Do not proceed with interruption of utility without Owner's written permission. 

B. Project-Site Information:  A geotechnical report has been prepared for this Project and is 
available for information only.  The opinions expressed in this report are those of a geotechnical 
engineer and represent interpretations of subsoil conditions, tests, and results of analyses 
conducted by a geotechnical engineer.  Owner is not responsible for interpretations or 
conclusions drawn from the data. 

1. Make additional test borings and conduct other exploratory operations necessary for 
excavation support and protection according to the performance requirements. 

2. The Geotechnical Report is included in Section 00 3100 “Available Project Information”. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Provide, design, monitor, and maintain excavation support and protection system capable of 
supporting excavation sidewalls and of resisting earth and hydrostatic pressures and 
superimposed and construction loads. 

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

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

3. Install excavation support and protection systems without damaging existing buildings, 
structures, and site improvements adjacent to excavation. 

4. Continuously monitor vibrations, settlements, and movements to ensure stability of 
excavations and constructed slopes and to ensure that damage to permanent structures 
is prevented. 
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2.2 MATERIALS 

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

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

C. Steel Sheet Piling:  ASTM A 328, ASTM A 572, or ASTM A 690; with continuous interlocks. 

1. Corners:  Roll-formed corner shape with continuous interlock. 

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

E. Cast-in-Place Concrete:  ACI 301, of compressive strength required for application. 

F. Reinforcing Bars:  ASTM A 615, Grade 60, deformed. 

G. Tiebacks:  Steel bars, ASTM A 722. 

H. Tiebacks:  Steel strand, ASTM A 416. 

PART 3 - EXECUTION 

3.1 PREPARATION 

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

1. Shore, support, and protect utilities encountered. 

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

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

C. Locate excavation support and protection systems clear of permanent construction so that 
construction and finishing of other work is not impeded. 

3.2 SOLDIER PILES AND LAGGING 

A. Install steel soldier piles before starting excavation.  Extend soldier piles below excavation 
grade level to depths adequate to prevent lateral movement.  Space soldier piles at regular 
intervals not to exceed allowable flexural strength of wood lagging.  Accurately align exposed 
faces of flanges to vary not more than 2 inches from a horizontal line and not more than 1:120 
out of vertical alignment. 

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

C. Install wales horizontally at locations indicated on Drawings and secure to soldier piles. 

3.3 SHEET PILING 

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

B. Accurately place the piling, using templates and guide frames unless otherwise recommended 
in writing by the sheet piling manufacturer.  Limit vertical offset of adjacent sheet piling to 60 
inches.  Accurately align exposed faces of sheet piling to vary not more than 2 inches from a 
horizontal line and not more than 1:120 out of vertical alignment. 

C. Cut tops of sheet piling to uniform elevation at top of excavation. 

3.4 TIEBACKS 

A. Drill, install, grout, and tension tiebacks. 

B. Test load-carrying capacity of each tieback and replace and retest deficient tiebacks. 
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1. Have test loading observed by a qualified professional engineer responsible for design of 
excavation support and protection system. 

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

3.5 BRACING 

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

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

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

3. Maintain bracing until structural elements are supported by other bracing or until 
permanent construction is able to withstand lateral earth and hydrostatic pressures. 

3.6 FIELD QUALITY CONTROL 

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

B. Promptly correct detected bulges, breakage, or other evidence of movement to ensure that 
excavation support and protection system remains stable. 

C. Promptly repair damages to adjacent facilities caused by installation or faulty performance of 
excavation support and protection systems. 

3.7 REMOVAL AND REPAIRS 

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

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

2. Fill voids immediately with approved backfill compacted to density specified in 
Section 31 2000 "Earth Moving." 

3. Repair or replace, as approved by Engineer, adjacent work damaged or displaced by 
removing excavation support and protection systems. 

END OF SECTION 31 5000 
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SECTION 31 6329 

DRILLED CONCRETE PIERS AND SHAFTS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 
1. Dry-installed drilled piers. 
2. Slurry displacement-installed drilled piers. 
3. Dry-installed or slurry displacement-installed drilled piers at Contractor's choice. 

B. Related Sections: 
1. Section 31 1000 "Site Clearing" for preparation of subgrade for drilled-pier 

operations including removal of vegetation, topsoil, debris, obstructions, and 
deleterious materials from ground surface. 

1.03 UNIT PRICES 

A. Unit prices are included in Section 01 2200 "Unit Prices." 

B. Drilled Piers:  Actual net volume of drilled piers in place and approved.  Actual 
length, shaft diameter, and bell diameter if applicable, may vary, to coincide with 
elevations where satisfactory bearing strata are encountered.  These dimensions 
may also vary with actual bearing value of bearing strata determined by an 
independent testing and inspecting agency.  Adjustments will be made on net 
variation of total quantities, based on design dimensions for shafts and bells. 
1. Base bids on indicated number of drilled piers and, for each pier, the design 

length from top elevation to bottom of shaft, extended through the bell, if 
applicable, and the diameter of shaft and bell. 

2. Unit prices include labor, materials, tools, equipment, and incidentals required 
for excavation, trimming, shoring, casings, dewatering, reinforcement, concrete 
fill, testing and inspecting, and other items for complete drilled-pier installation. 

C. Rock Measurement:  Volume of rock actually removed, measured in original 
position, but not to exceed outside dimensions of drilled piers cast against rock.  
Unit prices for rock excavation include replacement with approved materials. 

1.04 SUBMITTALS 

A. Product Data:  For each type of product indicated. 
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B. Design Mixtures:  For each concrete mixture.  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. 

C. Shop Drawings:  For concrete reinforcement detailing fabricating, bending, 
supporting, and placing. 

D. Qualification Data:  For qualified Installer and testing agency. 

E. Welding certificates. 

F. Material Certificates:  For the following, from manufacturer: 
1. Cementitious materials. 
2. Admixtures. 
3. Steel reinforcement and accessories. 

G. Material Test Reports:  For the following, from a qualified testing agency, indicating 
compliance with requirements: 
1. Aggregates.. 

H. Field quality-control reports. 

I. Other Informational Submittals: 
1. Record drawings. 

1.05 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer that has specialized in drilled-pier 
work. 

B. Testing Agency Qualifications:  Qualified according to ASTM C 1077, 
ASTM D 3740, and ASTM E 329 for testing indicated. 

C. Welding Qualifications:  Qualify procedures and personnel according to the 
following: 
1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
2. AWS D1.4, "Structural Welding Code - Reinforcing Steel." 

D. Drilled-Pier Standard:  Comply with ACI 336.1 unless modified in this Section. 

1.06 PROJECT CONDITIONS 

A. Existing Utilities:  Locate existing underground utilities before excavating drilled 
piers.  If utilities are to remain in place, provide protection from damage during 
drilled-pier operations. 
1. Should uncharted or incorrectly charted piping or other utilities be encountered 

during excavation, adapt drilling procedure if necessary to prevent damage to 
utilities.  Cooperate with Owner and utility companies in keeping services and 
facilities in operation without interruption.  Repair damaged utilities to 
satisfaction of utility owner. 
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B. Interruption of Existing Utilities:  Do not interrupt any utility to facilities occupied by 
Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary utility according to requirements indicated: 
1. Notify Construction Manager no fewer than seven days in advance of proposed 

interruption of utility. 
2. Do not proceed with interruption of utility without Construction Manager's written 

permission. 

C. Project-Site Information:  A geotechnical report has been prepared for this Project 
and is available for information only.  The opinions expressed in this report are 
those of geotechnical engineer and represent interpretations of subsoil conditions, 
tests, and results of analyses conducted by geotechnical engineer.  Owner will not 
be responsible for interpretations or conclusions drawn from this data. 
1. Make additional test borings and conduct other exploratory operations 

necessary for drilled piers. 
2. The geotechnical report is included elsewhere in the Project Manual. 

D. Survey Work:  Engage a qualified land surveyor or professional engineer to perform 
surveys, layouts, and measurements for drilled piers.  Before excavating, lay out 
each drilled pier to lines and levels required.  Record actual measurements of each 
drilled pier's location, shaft diameter, bottom and top elevations, deviations from 
specified tolerances, and other specified data. 
1. Record and maintain information pertinent to each drilled pier and cooperate 

with Owner's testing and inspecting agency to provide data for required reports. 

PART 2 - PRODUCTS 

2.01 STEEL REINFORCEMENT 

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

B. Low-Alloy-Steel Reinforcing Bars:  ASTM A 706/A 706M, deformed. 

C. Plain-Steel Wire:  ASTM A 82, as drawn. 

D. Deformed-Steel Wire:  ASTM A 496. 

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

2.02 CONCRETE MATERIALS 

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

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

B. Normal-Weight Aggregate:  ASTM C 33, graded, 3/4-inch- nominal maximum 
coarse-aggregate size.  Provide aggregate from a single source with documented 
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service record data of at least 10 years' satisfactory service in similar applications 
and service conditions using similar aggregates and cementitious materials. 
1. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement. 

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

D. Chemical Admixtures:  Provide admixtures certified by manufacturer to be 
compatible with other admixtures and that will not contribute water-soluble chloride 
ions exceeding those permitted in hardened concrete.  Do not use calcium chloride 
or admixtures containing calcium chloride. 
1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A. 
2. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D. 
3. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, 

Type G. 
4. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II. 

E. Sand-Cement Grout:  Portland cement, ASTM C 150, Type II; clean natural sand, 
ASTM C 404; and water to result in grout with a minimum 28-day compressive 
strength of 1000 psi, of consistency required for application. 

2.03 STEEL CASINGS 

A. Steel Pipe Casings:  ASTM A 283/A 283M, Grade C, or ASTM A 36/A 36M, carbon-
steel plate, with joints full-penetration welded according to AWS D1.1/D1.1M. 

B. Corrugated-Steel Pipe Casings:  ASTM A 929/A 929M, steel sheet, zinc coated. 

C. Liners:  Comply with ACI 336.1. 

2.04 SLURRY 

A. Slurry:  Pulverized bentonite or polymers mixed with water to form stable colloidal 
suspension; complying with ACI 336.1 for density, viscosity, sand content, and pH. 

2.05 CONCRETE MIXTURES 

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

B. Cementitious Materials:  Limit percentage, by weight, of cementitious materials 
other than portland cement according to ACI 301 limits as if concrete were exposed 
to deicing chemicals. 

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by 
weight of cement. 

D. Proportion normal-weight concrete mixture as follows: 
1. Compressive Strength (28 Days):  4000 psi. 
2. Maximum Water-Cementitious Materials Ratio:  0.50. 
3. Minimum Slump:  Capable of maintaining the following slump until completion 

of placement: 
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a. 4 inches for dry, uncased, or permanent-cased drilling method. 
b. 6 inches for temporary-casing drilling method. 
c. 7 inches for slurry displacement method. 

4. Air Content:  Do not air entrain concrete. 

2.06 FABRICATING REINFORCEMENT 

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

2.07 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to 
ASTM C 94/C 94M, and furnish batch ticket information. 
1. When air temperature is between 85 and 90 deg F, 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 

3.01 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage 
caused by settlement, lateral movement, vibration, and other hazards created by 
drilled-pier operations. 

3.02 EXCAVATION 

A. Unclassified Excavation:  Excavate to bearing elevations regardless of character of 
surface and subsurface conditions encountered.  Unclassified excavated materials 
may include rock, soil materials, and obstructions. 
1. Obstructions:  Unclassified excavation may include removal of unanticipated 

boulders, concrete, masonry, or other subsurface obstructions.  No changes in 
the Contract Sum or the Contract Time will be authorized for removal of 
obstructions. 

2. Obstructions:  Unclassified excavated materials may include removal of 
unanticipated boulders, concrete, masonry, or other subsurface obstructions.  
Payment for removing obstructions that cannot be removed by conventional 
augers fitted with soil or rock teeth, drilling buckets, or underreaming tools 
attached to drilling equipment of size, power, torque, and downthrust necessary 
for the Work will be according to Contract provisions for changes in the Work. 

B. Classified Excavation:  Excavation is classified as standard excavation, special 
excavation, and obstruction removal and includes excavation to bearing elevations 
as follows: 
1. Standard excavation includes excavation accomplished with conventional 

augers fitted with soil or rock teeth, drilling buckets, or underreaming tools 
attached to drilling equipment of size, power, torque, and downthrust necessary 
for the Work. 

2. Special excavation includes excavation that requires special equipment or 
procedures above or below indicated depth of drilled piers where drilled-pier 
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excavation equipment used in standard excavation, operating at maximum 
power, torque, and downthrust, cannot advance the shaft. 

a. Special excavation requires use of special rock augers, core barrels, air 
tools, blasting, or other methods of hand excavation. 

b. Earth seams, rock fragments, and voids included in rock excavation area 
will be considered rock for full volume of shaft from initial contact with rock. 

3. Obstructions:  Payment for removing unanticipated boulders, concrete, 
masonry, or other subsurface obstructions that cannot be removed by 
conventional augers fitted with soil or rock teeth, drilling buckets, or 
underreaming tools attached to drilling equipment of size, power, torque, and 
downthrust necessary for the Work will be according to Contract provisions for 
changes in the Work. 

C. Prevent surface water from entering excavated shafts.  Conduct water to site 
drainage facilities. 

D. Excavate shafts for drilled piers to indicated elevations.  Remove loose material 
from bottom of excavation. 
1. Excavate bottom of drilled piers to level plane within 1:12 tolerance. 
2. Remove water from excavated shafts before concreting. 
3. Excavate rock sockets of dimensions indicated. 
4. Cut series of grooves about perimeter of shaft to height from bottom of shaft, 

vertical spacing, and dimensions indicated. 

E. Notify and allow testing and inspecting agency to test and inspect bottom of 
excavation.  If unsuitable bearing stratum is encountered, make adjustments to 
drilled piers as determined by Architect. 
1. Do not excavate shafts deeper than elevations indicated unless approved by 

Architect. 
2. Payment for additional authorized excavation will be according to Contract 

provisions for changes in the Work. 

F. End-Bearing Drilled Piers:  Probe with auger to a depth below bearing elevation, 
equal to diameter of the bearing area of drilled pier.  Determine whether voids, clay 
seams, or solution channels exist. 
1. Test first three drilled piers and one of every six drilled piers thereafter. 
2. Fill augur-probe holes with grout. 

G. Excavate shafts for closely spaced drilled piers and for drilled piers occurring in 
fragile or sand strata only after adjacent drilled piers are filled with concrete and 
allowed to set. 

H. Slurry Displacement Method:  Stabilize excavation with slurry maintained a 
minimum of 60 inches above ground-water level and above unstable soil strata to 
prevent caving or sloughing of shaft.  Maintain slurry properties before concreting. 
1. Excavate and complete concreting of drilled pier on same day if possible, or 

redrill, clean, and test slurry in excavation before concreting. 
2. Clean bottom of each shaft before concreting. 
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I. Temporary Casings:  Install watertight steel casings of sufficient length and 
thickness to prevent water seepage into shaft; to withstand compressive, 
displacement, and withdrawal stresses; and to maintain stability of shaft walls. 
1. Remove temporary casings, maintained in plumb position, during concrete 

placement and before initial set of concrete, or leave temporary casings in 
place. 

J. Bells:  Excavate bells for drilled piers to shape, base thickness, and slope angle 
indicated.  Excavate bottom of bells to level plane and remove loose material before 
placing concrete. 
1. Shore bells in unstable soil conditions to prevent cave-in during excavation, 

inspection, and concreting. 

K. Tolerances:  Construct drilled piers to remain within ACI 336.1 tolerances. 
1. If location or out-of-plumb tolerances are exceeded, provide corrective 

construction.  Submit design and construction proposals to Architect for review 
before proceeding. 

3.03 PERMANENT STEEL CASINGS 

A. Install steel casings of minimum wall thickness indicated and of diameter not less 
than diameter of drilled pier. 
1. Install casings as excavation proceeds, to maintain sidewall stability. 
2. Fabricate bottom edge of lowest casing section with cutting shoe capable of 

penetrating rock and achieving water seal. 
3. Connect casing sections by continuous penetration welds to form watertight, 

continuous casing. 
4. Remove and replace or repair casings that have been damaged during 

installation and that could impair strength or efficiency of drilled pier. 
5. Fill annular void between casing and shaft wall with grout. 

B. Corrugated-Steel Casings:  Provide corrugated-steel casings formed from zinc-
coated steel sheet. 
1. Corrugated casings may be delivered in sections or panels of convenient length 

and field connected according to manufacturer's written instructions. 

3.04 STEEL REINFORCEMENT 

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

B. Clean reinforcement of loose rust and mill scale, earth, and other materials that 
reduce or destroy bond with concrete. 

C. Fabricate and install reinforcing cages symmetrically about axis of shafts in a single 
unit. 

D. Accurately position, support, and secure reinforcement against displacement during 
concreting.  Maintain minimum cover over reinforcement. 
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E. Use templates to set anchor bolts, leveling plates, and other accessories furnished 
in work of other Sections.  Provide blocking and holding devices to maintain 
required position during final concrete placement. 

F. Protect exposed ends of extended reinforcement, dowels, or anchor bolts from 
mechanical damage and exposure to weather. 

3.05 CONCRETE PLACEMENT 

A. Place concrete in continuous operation and without segregation immediately after 
inspection and approval of shaft by Owner's independent testing and inspecting 
agency. 
1. Construct a construction joint if concrete placement is delayed more than one 

hour.  Level top surface of concrete and insert joint dowel bars.  Before placing 
remainder of concrete, clean surface laitance, roughen, and slush concrete with 
commercial bonding agent or with sand-cement grout mixed at ratio of 1:1. 

B. Dry Method:  Place concrete to fall vertically down the center of drilled pier without 
striking sides of shaft or steel reinforcement. 
1. Where concrete cannot be directed down shaft without striking reinforcement, 

place concrete with chutes, tremies, or pumps. 
2. Vibrate top 60 inches of concrete. 

C. Slurry Displacement Method:  Place concrete in slurry-filled shafts by tremie 
methods or pumping.  Control placement operations to ensure that tremie or pump 
pipe is embedded no fewer than 60 inches into concrete and that flow of concrete is 
continuous from bottom to top of drilled pier. 

D. Coordinate withdrawal of temporary casings with concrete placement to maintain at 
least a 60-inch head of concrete above bottom of casing. 
1. Vibrate top 60 inches of concrete after withdrawal of temporary casing. 

E. Screed concrete at cutoff elevation level and apply scoured, rough finish.  Where 
cutoff elevation is above the ground elevation, form top section above grade and 
extend shaft to required elevation. 

F. Protect concrete work, according to ACI 301, from frost, freezing, or low 
temperatures that could cause physical damage or reduced strength. 
1. Do not use frozen materials or materials containing ice or snow.  Do not place 

concrete on frozen subgrade or on subgrade containing frozen materials. 
2. Do not use calcium chloride, salt, or other mineral-containing antifreeze agents 

or chemical accelerators. 

G. If hot-weather conditions exist that would seriously impair quality and strength of 
concrete, place concrete according to ACI 301 to maintain delivered temperature of 
concrete at no more than 90 deg F. 
1. Place concrete immediately on delivery.  Keep exposed concrete surfaces and 

formed shaft extensions moist by fog sprays, wet burlap, or other effective 
means for a minimum of seven days. 
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3.06 FIELD QUALITY CONTROL 

A. Special Inspections:  Engage a qualified special inspector to perform the following 
special inspections: 
1. Drilled piers. 
2. Excavation. 
3. Concrete. 
4. Steel reinforcement welding. 

B. Testing Agency:  Engage a qualified testing agency to perform tests and 
inspections. 

C. Drilled-Pier Tests and Inspections:  For each drilled pier, before concrete placement. 
1. Soil Testing:  Bottom elevations, bearing capacities, and lengths of drilled piers 

indicated have been estimated from available soil data.  Actual elevations and 
drilled-pier lengths and bearing capacities will be determined by testing and 
inspecting agency.  Final evaluations and approval of data will be determined 
by Architect. 

D. Concrete Tests and Inspections: ASTM C 172 except modified for slump to comply 
with ASTM C 94/C 94M. 
1. Slump:  ASTM C 143/C 143M; one test at point of placement for each 

compressive-strength test but no fewer than one test for each concrete load. 
2. Concrete Temperature:  ASTM C 1064/C 1064M; 1 test hourly when air 

temperature is 40 deg F and below and 80 deg F and above, and 1 test for 
each set of compressive-strength specimens. 

3. Compression Test Specimens:  ASTM C 31/C 31M; one set of four standard 
cylinders for each compressive-strength test unless otherwise indicated.  Mold 
and store cylinders for laboratory-cured test specimens unless field-cured test 
specimens are required. 

4. Compressive-Strength Tests:  ASTM C 39; one set for each drilled pier but not 
more than one set for each truck load.  One specimen will be tested at 7 days, 
2 specimens will be tested at 28 days, and 1 specimen will be retained in 
reserve for later testing if required. 

5. If frequency of testing will provide fewer than five strength tests for a given 
class of concrete, testing will be conducted from at least five randomly selected 
batches or from each batch if fewer than five are used. 

6. If 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. 

7. 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. 

8. Report test results in writing to Architect, concrete manufacturer, and 
Contractor within 48 hours of testing.  List 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 in reports of 
compressive-strength tests. 
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9. 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. 

10. Additional Tests:  Testing and inspecting agency will make additional tests of 
concrete if test results indicate that slump, compressive strengths, or other 
requirements have not been met, as directed by Architect. 

a. Continuous coring of drilled piers may be required, at Contractor's 
expense, if temporary casings have not been withdrawn within specified 
time limits or if observations of placement operations indicate deficient 
concrete quality, presence of voids, segregation, or other possible defects. 

11. Perform additional testing and inspecting, at Contractor's expense, to determine 
compliance of replaced or additional work with specified requirements. 

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

E. An excavation, concrete, or a drilled pier will be considered defective if it does not 
pass tests and inspections. 

F. Prepare test and inspection reports for each drilled pier as follows: 
1. Actual top and bottom elevations. 
2. Actual drilled-pier diameter at top, bottom, and bell. 
3. Top of rock elevation. 
4. Description of soil materials. 
5. Description, location, and dimensions of obstructions. 
6. Final top centerline location and deviations from requirements. 
7. Variation of shaft from plumb. 
8. Shaft excavating method. 
9. Design and tested bearing capacity of bottom. 
10. Depth of rock socket. 
11. Levelness of bottom and adequacy of cleanout. 
12. Properties of slurry and slurry test results at time of slurry placement and at 

time of concrete placement. 
13. Ground-water conditions and water-infiltration rate, depth, and pumping. 
14. Description, purpose, length, wall thickness, diameter, tip, and top and bottom 

elevations of temporary or permanent casings.  Include anchorage and sealing 
methods used and condition and weather tightness of splices if any. 

15. Description of soil or water movement, sidewall stability, loss of ground, and 
means of control. 

16. Bell dimensions and variations from original design. 
17. Date and time of starting and completing excavation. 
18. Inspection report. 
19. Condition of reinforcing steel and splices. 
20. Position of reinforcing steel. 
21. Concrete placing method, including elevation of consolidation and delays. 
22. Elevation of concrete during removal of casings. 
23. Locations of construction joints. 
24. Concrete volume. 
25. Concrete testing results. 
26. Remarks, unusual conditions encountered, and deviations from requirements. 
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3.07 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

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

END OF SECTION  
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SECTION 32 9200 

TURF AND GRASSES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 

1. Seeding. 

2. Hydroseeding. 

3. Sodding. 

1.2 RELATED DOCUMENTS 

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

1.3 REFERENCED STANDARDS 

A. Latest version or edition shall apply unless otherwise noted. 

1. Turfgrass Producers International (TPI) 

a. Guideline Specifications to Turfgrass Sodding. 

2. Association of Official Seed Analysts, Inc. (AOSA) 

a. Rules for Testing Seeds. 

1.4 DEFINITIONS 

A. EPA: Environmental Protection Agency. 

B. Finish Grade:  Elevation of finished surface of planting soil. 

C. Pesticide:  A substance or mixture intended for preventing, destroying, repelling, or mitigating a 
pest.  Pesticides include insecticides, miticides, herbicides, fungicides, rodenticides, and 
molluscicides.  They also includes substances or mixtures intended for use as a plant regulator, 
defoliant, or desiccant. 

D. Pests:  Living organisms that occur where they are not desired or that cause damage to plants, 
animals, or people.  Pests include insects, mites, grubs, mollusks (snails and slugs), rodents 
(gophers, moles, and mice), unwanted plants (weeds), fungi, bacteria, and viruses. 

E. 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. When not available on-
site, Contractor shall be responsible for importing same from off-site locations. Contractor shall 
be responsible for amending soil with fertilizer and other amendments as required to produce a 
soil mixture best for plant growth. 

F. Subgrade:  The surface or elevation of subsoil remaining after excavation is complete, or the 
top surface of a fill or backfill before Topsoil is placed. 

1.5 INFORMATIONAL SUBMITTALS 

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

1. Certification of each seed mixture for turfgrass sod.  Include identification of source and 
name and telephone number of supplier. 

B. Product Certificates:  For fertilizers, from manufacturer. 
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C. Pesticides and Herbicides:  Product label and manufacturer's application instructions specific to 
Project. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  Recommended procedures to be established by Owner for maintenance of 
turf during a calendar year.  Submit before expiration of required maintenance periods. 

1.7 QUALITY ASSURANCE 

A. 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 (3) years' experience in turf installation. 

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

4. Pesticide Applicator:  Certified Applicator per the Oklahoma Agriculture Department, 
Food and Forestry. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Seed and Other Packaged Materials:  Deliver packaged materials in original, unopened 
containers showing weight, certified analysis, name and address of manufacturer, and 
indication of compliance with state and Federal laws, as applicable. 

B. Sod:  Harvest, deliver, store, and handle sod according to requirements in "Specifications for 
Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation" 
sections in TPI's "Guideline Specifications to Turfgrass Sodding."  Deliver sod within 24 hours of 
harvesting and in time for planting promptly.  Protect sod from breakage and drying. 

C. Bulk Materials: 

1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, 
or on existing turf areas or plants. 

2. Accompany each delivery of bulk materials with appropriate certificates. 

1.9 FIELD CONDITIONS 

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

PART 2 - PRODUCTS 

2.1 SEED 

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

B. Seed Species: 

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

2. Full Sun:  Bermudagrass (Cynodon dactylon). 

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

a. 50 percent Kentucky bluegrass (Poa pratensis). 

b. 30 percent chewings red fescue (Festuca rubra variety). 

c. 10 percent perennial ryegrass (Lolium perenne). 

d. 10 percent redtop (Agrostis alba). 

4. Shade:  Proportioned by weight as follows: 

a. 50 percent chewings red fescue (Festuca rubra variety). 
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b. 35 percent rough bluegrass (Poa trivialis). 

c. 15 percent redtop (Agrostis alba). 

2.2 TURFGRASS SOD 

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

B. Turfgrass Species:  Bermudagrass (Cynodon dactylon). 

2.3 FERTILIZERS 

A. Slow-Release Fertilizer:  Granular or pelleted fertilizer consisting of 50 percent water-insoluble 
nitrogen, phosphorus, and potassium in the following composition: 

1. Composition:  20 percent nitrogen, 10 percent phosphorous, and 10 percent potassium, 
by weight. 

2. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in soil 
reports from a qualified soil-testing laboratory. 

2.4 PESTICIDES 

A. General:  Pesticide, registered and approved by the EPA, acceptable to authorities having 
jurisdiction, and of type recommended by manufacturer for each specific problem and as 
required for Project conditions and application.  Do not use restricted pesticides unless 
authorized in writing by authorities having jurisdiction. 

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

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

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to be planted for compliance with requirements and other conditions affecting 
installation and performance of the Work. 

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

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

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

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

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

3.2 PREPARATION 

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

1. Protect adjacent and adjoining areas from hydroseeding and hydromulching overspray if 
included in the scope of the project. 

2. Protect grade stakes set by others until directed to remove them. 

3.3 TURF AREA PREPARATION 
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A. General:  Prepare planting area for Topsoil placement. 

B. Placing Topsoil:  Place Topsoil over exposed subgrade to a total depth of not less than 6-
inches.. 

1. Reduce subgrade elevation in areas where sod has been specified in order to allow for 
soil thickness of sod in areas where sod has been specified. 

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

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

3.4 SEEDING 

A. Sow seed with spreader or seeding machine.  Do not broadcast or drop seed when wind 
velocity exceeds 5-mph. 

1. Evenly distribute seed by sowing equal quantities in two directions at right angles to each 
other. 

2. Do not use wet seed or seed that is moldy or otherwise damaged. 

3. Do not seed against existing trees.  Limit extent of seed to outside edge of planting 
saucer. 

B. Sow seed according to the following rate schedule: 

1. Bermudagrass (Cynodon dactylon): 2-lb/1000-sq.ft. 

C. Rake seed lightly into top 1/8 inch of soil, roll lightly, and water with fine spray. 

D. Protect seeded areas from hot, dry weather or drying winds by applying Topsoil within 24 hours 
after completing seeding operations.  Soak areas, scatter mulch uniformly to a thickness of 3/16 
inch, and roll surface smooth. 

3.5 HYDROSEEDING 

A. Hydroseeding:  Mix specified seed, slow-release fertilizer, and fiber mulch in water, using 
equipment specifically designed for hydroseed application.  Continue mixing until uniformly 
blended into homogeneous slurry suitable for hydraulic application. 

1. Spray-apply slurry uniformly to all areas to be seeded in a one-step process.  Apply slurry 
at a rate so that mulch component is deposited at not less than 1500-lb/acre dry weight, 
and seed component is deposited at not less than the specified seed-sowing rate. 

3.6 SODDING 

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

B. 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 soil 
or sod during installation.  Tamp and roll lightly to ensure contact with soil, eliminate air pockets, 
and form a smooth surface.  Work sifted soil or fine sand into minor cracks between pieces of 
sod; remove excess to avoid smothering sod and adjacent grass. 

1. Lay sod across all disturbed areas as documented on the Construction Drawings. 

2. Anchor sod on slopes exceeding 4:1 with steel staples spaced as recommended by sod 
manufacturer but not less than two anchors per sod strip to prevent slippage. 

C. 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. 

3.7 TURF MAINTENANCE 

A. General:  Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, 
replanting, and performing other operations as required to establish healthy, viable turf.  Roll, 
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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. 

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

B. Watering:  Where existing permanent irrigation is not available, or new permanent irrigation is 
not operational, install and maintain temporary piping, hoses, and turf-watering equipment to 
convey water from sources and to keep turf uniformly moist to a depth of 4-inches. In the event 
that irrigation is not available from existing or new permanent irrigation systems, the cost of 
irrigation during establishment period shall be the responsibility of the Contractor.  

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. 

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

1. Mow Bermudagrass to a height of 1/2 to 1-inch. 

D. Turf post-fertilization:  Apply slow-release fertilizer after initial mowing and when grass is dry. 

1. Use fertilizer that provides actual nitrogen of at least 1-lb/1000-sq.ft. to turf area. 

3.8 SATISFACTORY TURF 

A. Turf installations shall meet the following criteria as determined by the Engineer: 

1. Satisfactory Seeded Turf:  At end of maintenance period, a healthy, uniform, close stand 
of grass has been established, free of weeds and surface irregularities, with coverage 
exceeding 90 percent over any 10-sq.ft. and bare spots not exceeding 5-in x 5-in. 

2. 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. 

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

3.9 PESTICIDE APPLICATION 

A. Apply pesticides and other chemical products and biological control agents according to 
requirements of authorities having jurisdiction and manufacturer's written recommendations.  
Coordinate applications with Owner's operations and others in proximity to the Work.  Notify 
Owner before each application is performed. 

B. Post-Emergent Herbicides (Selective and Nonselective):  Apply only as necessary to treat 
already-germinated weeds and according to manufacturer's written recommendations. 

3.10 CLEANUP AND PROTECTION 

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

B. Remove surplus soil and waste material, including excess subsoil, unsuitable soil, trash, and 
debris, and legally dispose of them off Owner's property. 
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C. Erect temporary fencing or barricades and warning signs as required to protect newly planted 
areas from traffic.  Maintain fencing and barricades throughout initial maintenance period and 
remove after plantings are established. 

3.11 MAINTENANCE SERVICE 

A. Turf Maintenance Service:  Provide full maintenance by skilled employees of landscape 
Installer.  Begin maintenance immediately after each area is planted and continue until 
acceptable turf is established, but for not less than the following periods: 

1. Seeded Turf:  120-days from date of Substantial Completion. 

2. Sodded Turf:  90-days from date of Substantial Completion. 

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

END OF SECTION 32 9200 
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SECTION 33 4100 

PRIVATE STORM SEWER 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes storm sewer piping and related components outside the building which 
are to be retained by the Owner as private improvements at the completion of the project. 

1.2 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Division 00 and Division 01 
Sections, apply to this Section. 

1.3 REFERENCED STANDARDS 

A. Latest version or edition shall apply unless otherwise noted. 

1. American Association of State Highway and Transportation Officials (AASHTO) 

a. M252, Standard Specification for Corrugated Polyethylene Drainage Pipe. 

b. M294, Standard Specification for Corrugated Polyethylene Pipe, 300- to 1500-mm 
(12- to 60-in.) Diameter.  

2. American Concrete Institute (ACI) 

a. 318, Building Code Requirements for Structural Concrete and Commentary. 

3. American Concrete Pipe Association (ACPA) 

a. Concrete Pipe Installation Manual. 

4. American Society of Testing and Materials (ASTM) 

a. A 48, Standard Specifications for Gray Iron Castings. 

b. C 76, Standard Specification for Reinforced Concrete Culvert, Storm Drain, and 
Sewer Pipe. 

c. C 443, Standard Specification for Joints for Concrete Pipe and Manholes, Using 
Rubber Gasket. 

d. C 890, Standard Practice for Minimum Structural Design Loading for Monolithic or 
Sectional Precast Concrete Water and Wastewater Structures. 

e. C 891, Standard Practice for Installation of Underground Precast Concrete Utility 
Structures. 

f. C 913, Standard Specification for Precast Concrete Water and Wastewater 
Structures. 

g. C 923, Standard Specification for Resilient Connectors Between Reinforced 
Concrete Manhole Structures, Pipes, and Lateral. 

h. C 924,Standard Practice for Testing Concrete Pipe Sewer Lines by Low-Pressure 
Air Test Method.  

i. C 990, Standard Specification for Joints for Concrete Pipe, Manholes, and Precast 
Box Sections Using Preformed Flexible Joint Sealants. 

j. C 1173, Standard Specification for Flexible Transition Couplings for Underground 
Piping System. 

k. C 1460, Standard Specification for Shielded Transition Couplings for Use With 
Dissimilar DWV Pipe and Fittings Above Ground. 

l. C 1479, Standard Practice for Installation of Precast Concrete Sewer, Storm Drain, 
and Culvert Pipe Using Standard Installations. 

5. PVC Pipe Association 
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a. UNI-B-06, Recommended Low-Pressure Air Testing of Installed Sewer Pipe. 

1.4 DEFINITIONS 

A. ACI: American Concrete Institute. 

B. AHJ: Authority Having Jurisdiction 

C. ACPA: American Concrete Pipe Association. 

D. Box Inlet: Square concrete structure with openings for collection of storm water at the top of one 
or more sidewalls. Inlet is typically provided with a concrete lid containing a standard manhole 
frame and lid. 

E. CGMA: Corrugated Metal Pipe Arch 

F. CGMP: Corrugated Metal Pipe 

G. Combination Inlet: Storm water inlets which include both grates and curb hoods. 

H. Crushed Rock Foundation: Aggregate layer placed beneath proposed storm sewer structures. 

I. Grated Area Inlet: Storm water inlets which include grates only. When installed in paved areas, 
frame is typically cast into adjacent paving. When installed in non-paved areas, concrete apron 
is usually documented around perimeter of grate. 

J. HDPP: High Density Polypropylene. 

K. IPC: International Plumbing Code, version as adopted by AHJ. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product used in completion of the scope of work. 

B. Shop Drawings: for all pre-cast concrete or PVC structures used in the completion of the scope 
of work. 

1.6 INFORMATIONAL SUBMITTALS 

A. Field quality-control test reports. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Do not store plastic fittings in direct sunlight. 

B. Protect pipe, pipe fittings, and seals from dirt and damage. 

C. Handle pre-cast storm sewer structures according to manufacturer's written rigging instructions. 

1.8 PROJECT CONDITIONS 

A. Interruption of Existing Storm Drainage Service:  Do not interrupt service to facilities occupied 
by Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary service according to requirements indicated: 

1. Notify Owner no fewer than two days in advance of proposed interruption of service. 

2. Do not proceed with interruption of service without Owner's written permission. 

3. Do not proceed with interruption of service without Utility Owner’s written permission. 

PART 2 - PRODUCTS 

2.1 FORMS 

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

1. Use flexible or uniformly curved forms for curves with a radius of 100 feet or less.  Do not 
use notched and bent forms. 

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

2.2 STEEL REINFORCEMENT 
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A. Reinforcing Bars: for concrete reinforcement and dowel bars used in the work. 

1. Billet Steel: Grade 40 per AASHTO M 31. 

2. Axle Steel: Grade 40 per AASHTO M 53. 

B. 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: 

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

C. Zinc Repair Material:  ASTM A 780. 

2.3 CONCRETE MATERIALS 

A. Portland cement: Shall conform to the requirements of AASHTO M 85 or AASHTO M 240. Type 
I, Type I (SM), Type I (PM), and Type IP shall be used in concrete for general concrete 
construction. Type II shall be used in concrete exposed to moderate sulphate action or 
moderate heat of hydration. Type III may be used when high early strength concrete is required. 
Unless otherwise approved by the Engineer, the product of only one mill of any one brand and 
type of portland cement shall be used on any structure or adjacent structures. Provide suitable 
means of storing and protecting the cement against dampness. 

1. Cement which for any reason has become partially set or which contains lumps of caked 
cement will be rejected. Cement salvaged from discarded or used bags shall not be used. 
All methods of sampling and testing shall be in accordance with the requirements of 
AASHTO M 85 or AASHTO M 240. 

B. Water:  All water used in mixing or curing Portland cement concrete or cement treated base 
shall be clean and practically free from oil, salt, acid, alkali, organic matter, or other substances 
injurious to the finished product. Water from city water supply may be accepted without being 
tested. Water from doubtful sources shall not be used until tested and approved. When required 
by the Engineer, the quality of the mixing water shall be determined in accordance with 
AASHTO T 26. When tests are made comparing the water with water of known satisfactory 
quality, any indication of unsoundness, marked change in time of set, or reduction in mortar 
strength shall be sufficient cause for rejection of the water under test 

C. Fine Aggregate: This specifications cover the quality and size of fine aggregates for Portland 
cement concrete pavements or bases, and incidental structures. Mortar sand shall meet the 
requirements of AASHTO M 45. 

1. General Requirements. Fine aggregate shall consist of natural sand, or, subject to 
approval, combinations of manufactured sand and natural sand, having hard, strong, 
durable particles, and it shall conform to these Specifications. Mix and store fine 
aggregate from different sources in separate stockpiles; in addition, do not use them 
alternately in the same class of construction or mix without permission from the Engineer 
or as provided herein for manufactured sand. When manufactured sand is approved for 
use in combination with natural sand, at least 50 percent of the total fine aggregate by 
mass shall be natural sand. Store and batch the two materials separately. Each of the 
materials shall conform to the requirements of these Specifications, except that the 
mortar strength test shall be made on the blend of materials proposed for use. 

2. Deleterious Substances. The amount of deleterious substances shall not exceed the 
following limits: Clay lumps and friable particles 3%,  Coal and Lignite 0.25% 

3. Organic Impurities. All fine aggregate shall be free from injurious amounts of organic 
impurities. Aggregates subjected to the colorimetric test for organic impurities and 
producing a color darker than the standard shall be rejected unless they pass the mortar 
strength test as specified below. Should the aggregate show a darker color than that of 
samples originally approved for the work, its use shall be withheld until tests satisfactory 
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to the Engineer have been made to determine whether the increased color is indicative of 
an injurious amount of deleterious substances. NOTE: A fine aggregate failing in the test 
may be used provided that, when tested for the effect of organic impurities on strength of 
mortar, the relative strength at 7 and 28 days calculated in accordance with Section 10 of 
AASHTO T 71 is not less than 95 percent. 

4. Gradation. Fine aggregate shall be well graded from coarse to fine, and when tested by 
means of laboratory sieves. Gradation shall meet the following requirements: 

a. Sieve size: 3/8-in, percent passing: 100%. 

b. Sieve size: No. 4, percent passing 95-100%. 

c. Sieve size: No. 8, percent passing 80-100%. 

d. Sieve size: No. 16, percent passing 50-85%. 

e. Sieve size: No. 30, percent passing 25-60%. 

f. Sieve size: No. 50, percent passing 5-30%. 

g. Sieve size: No. 100, percent passing 0-10%. 

5. The gradation requirements given above represent the extreme limits which shall 
determine suitability for use from all sources of supply. The gradation from any one 
source shall be reasonably uniform and not subject to the extreme percentages of 
gradation specified above. For the purpose of determining the degree of uniformity, 
determine a fineness modulus (See Note). Determination shall be made from a 
representative sample obtained by the Engineer from the Contractor’ s proposed source. 

a. Fine aggregates will be rejected from any one source having a variation in fineness 
modulus greater than 0.20 either way from the fineness modulus of the 
representative sample. 

b. NOTE: The fineness modulus of an aggregate is determined by adding the total 
percentages of material in the sample that are coarser than each of the following 
sieves (cumulative percentages retained), and dividing the sum by 100; No. 100 
(150 μm), No. 50 (300 μm), No. 30 (600 μm), No. 16(1.18 mm), No. 8 (2.36 mm), 
No. 4 (4.75 mm), 3/8 inch (9.5 mm), 3/4 inch (19.0 mm), 1 1/2 inch (37.5mm), and 
larger increasing at the ratio of 2 to 1. 

6. Methods of Sampling and Testing. Sampling and testing of fine aggregate shall be in 
accordance with the following AASHTO Methods: 

a. Sampling T 2 

b. Friable particles T 112 

c. Coal and lignite T 113 

d. Amount of passing a No. 200 sieve T 11 

e. Organic impurities T 21 

f. Mortar-making properties T 71 

a. Sieve analysis T 27 

D. Coarse Aggregate: This specification covers the quality and size of coarse aggregate for use in 
portland cement concrete pavements or bases and incidental structures. 

1. General Requirements. Coarse aggregate shall be a gravel or crushed stone which shall 
conform to the requirements of AASHTO M 80, Class A, except as modified by these 
Specifications. Coarse aggregate shall produce Class A concrete with a durability factor 
of 50 or more. The durability factor will be determined after 350 cycles of alternate 
freezing and thawing in accordance with AASHTO T 161, Procedure A. The Los Angeles 
Abrasion percent wear shall be limited to a maximum of 40 percent after 500 revolutions 
when tested in accordance with AASHTO T 96. The sodium sulfate soundness require-
ment shall not apply. Use only coarse aggregate shall consisting of clean, tough, durable 
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particles, practically free from clay, shale, coatings of any character, disintegrated or soft 
pieces, conglomerates, mud balls, sticks, salt, alkali, or vegetable matter. Crushed stone 
or crushed gravel from different sources may be combined in the mix when stored and 
batched separately in recommended proportions, upon written permission of the 
Engineer. At least 70 percent of all aggregate retained on the No. 4 (4.75 mm) sieve in 
the combined mix shall be crushed stone or mechanically crushed gravel having two or 
more fractured faces and shall contain not more than 15 percent of flat and elongated 
pieces. (A flat and elongated piece is one in which the length is greater than five times 
the average thickness). 

2. Gradation. The coarse aggregate shall be well graded as follows: 

a. No. 357: 

1) Sieve size 2-1/2-in., percent passing 100%. 

2) Sieve size 2-in., percent passing 95-100%. 

3) Sieve size 1-in., percent passing 35-70%. 

4) Sieve size 1/2-in., percent passing 10-30%. 

5) Sieve size No. 4, percent passing 0-5%. 

6) Sieve size No. 200, percent passing 0-1.5%. 

b. No. 57 

1) Sieve size 1-1/2-in., percent passing 100%. 

2) Sieve size 1-in., percent passing 95-100%. 

3) Sieve size 1/2-in., percent passing 25-60%. 

4) Sieve size No. 4, percent passing 0-10%. 

5) Sieve size No. 8, percent passing 0-5%. 

6) Sieve size No. 200, percent passing 0-2%. 

c. No. 67 

1) Sieve size 1-in., percent passing 100%. 

2) Sieve size 3/4-in., percent passing 90-100%. 

3) Sieve size 3/8-in., percent passing 20-55%. 

4) Sieve size No. 4, percent passing 0-10%. 

5) Sieve size No. 8, percent passing 0-5%. 

6) Sieve size No. 200, percent passing 0-2%. 

d. No. 7 

1) Sieve size 3/4-in., percent passing 100%. 

2) Sieve size 1/2-in., percent passing 90-100%. 

3) Sieve size 3/8-in., percent passing 40-70%. 

4) Sieve size No. 4, percent passing 0-15%. 

5) Sieve size No. 8, percent passing 0-5%. 

6) Sieve size No. 200, percent passing 0-2%. 

e. No. 8 

1) Sieve size 1/2-in., percent passing 100%. 

2) Sieve size 3/8-in., percent passing 85-100%. 

3) Sieve size No. 4, percent passing 10-30%. 

4) Sieve size No. 8, percent passing 0-10%. 
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5) Sieve size No. 16, percent passing 0-5%. 

6) Sieve size No. 200, percent passing 0-2%. 

3. Furnish coarse aggregate for Class A concrete in the No. 57 size only except as noted 
below 

4. Furnish coarse aggregate for massive Class A concrete in the No. 357 size.  

5. Furnish coarse aggregate for thin section concrete in the No. 7 size. 

2.4 CONCRETE MIXTURES 

A. Prepare design mixtures, for each class 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. 

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

1. Class A 

a. Compressive Strength (28 Days): 

1) 3,500-psi for rigid vehicular pavements. 

2) 3,000-psi for all other civil improvements. 

b. Maximum Cement Content: 564-lb/yd3 

c. Minimum 28-day Air Content: 6% + 1.5% 

d. Water-Cement Ratio at Point of Placement:  0.48. 

e. Slump Limit:  2 inches, plus or minus 1 inch.  

C. Cementitious Materials: Use fly ash, ground granulated blast-furnace slag, as needed to reduce 
the total amount of portland cement which would otherwise be used. Limit percentage, by 
weight, of cementitious materials other than portland cement in concrete as follows: 

1. November through March: Fly ash meeting the requirements of this section may be 
substituted for up to 15% of the required cement. Ground granulated blast furnace slag 
meeting the requirements of AASHTO M 302 Grade 100 or Grade 120 may be 
substituted for up to 25% of the required cement. A combination of up to 25% ground 
granulated blast furnace slag and up to 15% fly ash may be substituted for up to 40% of 
the required cement. 

2. April through October: A combination of up to 25% ground granulated blast furnace slag 
and up to 20% fly ash may be substituted for up to 45% of the required cement. 

3. Substitution shall be by weight: 1.0 pound (1 kg) for each 1.0 pound (1 kg) of cement. 
The concrete mix design shall be appropriately adjusted. These substitutions will not be 
allowed for high early strength concrete, Class P concrete or concrete containing Type 
IP, Type I (PM), or Type I (SM) cement. If the specified minimum cement content is 
satisfied, additional fly ash or ground granulated blast furnace slag, or silica fume 
complying with ASTM C 1240, may be added to the mix when approved as part of the 
mix design. 

D. Water Cement Ratio. Using the weight in pounds of each material, calculate the water-cement 
ratio (W/C) by the following equation: W/C = Water/ (Cement + Fly Ash + Blast Furnace Slag + 
Silica Fume) The water actually used is determined by the water measured into the batch plus 
the free water on wet aggregate minus the water absorbed by dry aggregate plus water in any 
admixture solutions and shall not exceed the limit specified. 

E. Slump. The slump shall be as shown, or as specified in the contract documents, or as approved 
by the Engineer, and the consistency required shall be that which will provide satisfactory 
workability for the type work being done. Slump tests will be made during the progress of the 
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work as a measure of uniformity of the consistency of the concrete. If using a high-range water 
reducing admixture, limit the slump to a maximum of 9 inches (230 mm). 

F. Compressive Strength. Compressive strength is based on the average of three test cylinders. 
When the class of concrete is not expressly indicated on the Plans, the following requirements 
shall govern: 

1. Class AA. Use Class AA concrete in superstructure items, such as bridge floors, 
approach slabs, reinforced concrete piles, drilled shaft foundations, parapet walls, 
concrete rail and handrails. 

2. Class A. Use Class A concrete for pavements and in substructures items, such as pier 
caps, columns, abutments, retaining walls, box culverts, and all reinforced concrete not 
requiring Class AA concrete. 

3. Class AP. Use Class AP concrete in shoulders, merge areas and gore areas for PCC 
pavements, unless otherwise directed by plan notes. 

4. Class C. Use Class C concrete for soil erosion control structures. 

2.5 CONCRETE MIXING 

A. Base the mix design on absolute volume for the class of concrete specified and the consistency 
suitable for satisfactory placement of the concrete. Design and produce concrete mixtures that 
conform to the Class of Concrete in this section and base the mix design on absolute volume. 
Proportion the coarse and fine aggregate in accordance with ACI 211.1. Use the least amount 
of sand and mixing water which will ensure concrete of the required workability for placement 
conditions. Meet the minimum strength within 72 hours of placement for high early strength 
concrete. Submit the mix design at least 14 days before production to the Engineer. Include at 
least the following information with each mix design: 

1. Project identification 

2. Name and address of contractor and producer 

3. Mix design designation 

4. Intended use of the mix design 

5. Expected travel time from batch to placement 

6. If the concrete will be pumped or not 

7. Aggregate sources, gradation, moisture content, saturated surface dry batch mass, LA 
abrasion (AASHTO T 96), and freeze thaw durability (AASHTO T 103). 

8. Fineness modulus of fine aggregate. 

9. Cement type and source 

10. Type of cement replacement, if used, and source 

11. Type of admixtures and sources 

12. Material proportions 

13. Air content 

14. Slump 

15. Water / cement ratio 

16. Strengths at 7 and 28 days 

17. Strengths at 72 hours for high early strength concrete. 

B. Do not place any concrete until the mix design is approved. Submit new mix designs if the mix 
design is rejected by the Engineer, the source of any material changes, or the mix design 
produces unacceptable workability or production test results. 

2.6 STEEL REINFORCEMENT 



 
17-106 / Tahlequah Casino 33 4100 - 8 PRIVATE STORM SEWER 
 
 

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

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

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

2.7 CONCRETE PLACEMENT 

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

B. Remove snow, ice, or frost from subgrade or aggregate base surface and steel reinforcement 
before placing concrete.  Do not place concrete on frozen surfaces. 

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

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

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

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

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

G. 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 (4.4 deg C), 
uniformly heat water and aggregates before mixing to obtain a concrete mixture 
temperature of not less than 50 deg F (10 deg C) and not more than 80 deg F (27 deg C) 
at point of placement. 

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

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents 

H. Hot-Weather Placement: Comply with ACI 301 (ACI 301M) and as follows when hot-weather 
conditions exist: 

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F (32 deg 
C) at time of placement. Chilled mixing water or chopped ice may be used to control 
temperature, provided water equivalent of ice is calculated in total amount of mixing 
water. Using liquid nitrogen to cool concrete is Contractor's option. 

2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed 
ambient air temperature immediately before embedding in concrete. 

3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  

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

2.8 CONCRETE PROTECTION AND CURING 

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

B. Comply with ACI 306.1 for cold-weather protection. 

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

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

E. Curing Methods:  Cure concrete by moisture-retaining-cover curing as follows: 

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

2.9 SOIL MATERIALS 

A. Crushed Rock Foundation: Uniformly graded crusher run material without rounded faces. 
Gradation shall be as follows: 

1. Sieve size: 2-in, percent passing: 100%. 

2. Sieve size: ½-in, percent passing less than 30%. 

2.10 PRIVATE STORM SEWER AND FITTINGS 

A. Dual Wall HDPP: Advanced Drainage Systems (ADS) High Performance Storm approved 
equal. Pipe shall meet the requirements of ASTM F2881. 

1. JOINT PERFORMANCE Pipe shall be joined with a gasketed integral bell & spigot joint 
meeting the requirements of ASTM F2881. 12 through 60-in shall be watertight according 
to the requirements of ASTM D3212. Spigots shall have gaskets meeting the 
requirements of ASTM F477. Gasket shall be installed by the pipe manufacturer and 
covered with a removable, protective wrap to ensure the gasket is free from debris. A 
joint lubricant available from the manufacturer shall be used on the gasket and bell during 
joint assembly. Pipe shall have an exterior bell wrap installed by the manufacturer. 

2. Fittings: Conform to ASTM F2881 and AASHTO M330. Bell and spigot connections shall 
utilize a spun–on, welded or integral bell and spigots with gaskets meeting ASTM F477. 
Bell & spigot fittings joint shall meet the watertight joint performance requirements of 
ASTM D3212.  Corrugated couplings shall be split collar, engaging at least 2 full 
corrugations. 

2.11 PRIVATE STORM SEWER STRUCTURES 

A. Meeting Construction Drawing requirements in regards to location, dimensions, depth, invert 
elevation(s), weir elevation(s), grate elevation, rim elevation, and/or top of curb elevation. 
Material of construction shall be as indicated on the Construction Drawings and shall generally 
be pre-cast concrete or cast-in-place concrete. 

B. Material Substitutions: subject to review and approval of the Engineer and the following 
schedule: 

1. Permitted substitutions: 

a. Pre-cast concrete for cast-in-place concrete 

2. Prohibited substitutions: 

a. PVC for masonry, pre-cast concrete, or cast-in-place concrete 

b. Masonry for pre-cast concrete or cast-in-place concrete. 

C. Cast-in-place concrete structures: 

1. Concrete: Class A. 

2. Reinforcement: of the size, length, and configuration indicated on the Construction 
Drawings. Reinforcing steel shall be billet or axle steel. 

D. Pre-cast structures: Pre-cast manhole structures shall meet the requirements of ASTM C478. 
All other pre-cast concrete structures shall meet the requirements of ASTM C913. All pre-cast 
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structures shall be designed according to ASTM C 890 for A-16 (AASHTO HS20-44), heavy-
traffic, structural loading. 

1. Joint Sealants:  ASTM C 990, bitumen or butyl rubber. 

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

E. Frames, Covers, and Grates:  ASTM A 48, Class B, Grade U-60-60, designed for A-16 
(AASHTO HS20-44) structural loading. Manufacturers and models shall be per the following 
schedule, substitutions subject to review and approval of the engineer: 

1. Manhole Frame and Cover: Deeter Foundry, Product No. 1159. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. All excavation, trenching, and backfilling shall be completed as indicated on the Construction 
Drawings. Contractor is responsible for protecting items to remain for the duration of the project 
as well as adjacent, off-site features. The following additional standards shall also apply: 

1. Private Dual Wall HDPE Installations: per requirements of ASTM D2321 and pipe 
manufacturer requirements. 

3.2 PRIVATE STORM SEWER PIPING INSTALLATION 

A. General Locations and Arrangements:  Drawing plans and details indicate general location and 
arrangement of underground storm drainage piping.  Location and arrangement of piping layout 
take into account design considerations.  Install piping as indicated. 

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

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

D. Install proper size increasers, reducers, and couplings where different sizes or materials of 
pipes and fittings are connected.  Reducing size of piping in direction of flow is prohibited. 

E. When installing pipe under streets or other obstructions that cannot be disturbed, use trenchless 
methods as indicated on the Construction Drawings. 

3.3 PRIVATE STORM STRUCTURE INSTALLATION 

A. Cast-in-Place Concrete Structures: Complete construction per requirements of ACI 318. 

B. Pre-Cast Structures: Install structure per requirements of ASTM C891. 

3.4 IDENTIFICATION 

A. Materials and their installation are specified in Section 31 2000 "Earth Moving." Arrange for 
installation of green warning tape directly over piping and at outside edge of underground 
structures. 

1. Use warning tape or detectable warning tape over ferrous piping. 

2. Use detectable warning tape over nonferrous piping and over edges of underground 
structures. 

3.5 FIELD QUALITY CONTROL 

A. Inspect interior of piping to determine whether line displacement or other damage has occurred.  
Inspect after approximately 24 inches of backfill is in place, and again at completion of Project. 

1. Submit separate reports for each system inspection. 

2. Defects requiring correction include the following: 

a. Alignment:  Less than full diameter of inside of pipe is visible between structures. 
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b. Deflection:  Flexible piping with deflection that prevents passage of ball or cylinder 
of size not less than 92.5 percent of piping diameter. 

c. Damage:  Crushed, broken, cracked, or otherwise damaged piping. 

d. Infiltration:  Water leakage into piping. 

e. Exfiltration:  Water leakage from or around piping. 

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

4. Reinspect and repeat procedure until results are satisfactory. 

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

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

2. Test completed piping systems according to requirements of Service Provider. 

3. Schedule tests and inspections by Service Provider with at least 24 hours' advance 
notice. 

4. Submit separate report for each test. 

5. Gravity-Flow Storm Drainage Piping:  Test according to requirements of Service Provider, 
UNI-B-6, and the following: 

a. Test concrete piping according to ASTM C 924. 

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

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

3.6 CLEANING 

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

 

END OF SECTION 33 4100 
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes, for the following:
	1. Footings.
	2. Foundation walls.
	3. Slabs-on-grade.
	4. Suspended slabs.
	5. Concrete toppings.
	6. Building frame members.
	7. Building walls.


	1.03 DEFINITIONS
	A. Cementitious Materials:  Portland cement alone or in combination with one or more of the following:  blended hydraulic cement, fly ash and other pozzolans, Slag Cement, and silica fume; subject to compliance with requirements.

	1.04 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.
	C. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, and placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical con...
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	4. Steel reinforcement and accessories.
	5. Fiber reinforcement.
	6. Waterstops.
	7. Curing compounds.
	8. Floor and slab treatments.
	9. Bonding agents.
	10. Adhesives.
	11. Vapor retarders.
	12. Semirigid joint filler.
	13. Joint-filler strips.
	14. Repair materials.


	1.06 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified installer who employs on Project personnel qualified as ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete Flatwork Technician.
	B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	C. Testing Agency Qualifications:  An independent agency, 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.
	2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing Technician and Concrete Laboratory Testing Technician - Grade I.  Testing Agency laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Tech...

	D. 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.
	E. ACI Publications:  Comply with the following unless modified by requirements in the Contract Documents:
	1. ACI 301, "Specifications for Structural Concrete,"
	2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

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

	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending and damage.  Avoid damaging coatings on steel reinforcement.
	B. Waterstops:  Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other contaminants.


	PART 2 -  PRODUCTS
	2.01 FORM-FACING MATERIALS
	A. Smooth-Formed Finished Concrete:  Form-facing panels that will 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.

	B. 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.
	C. Forms for Cylindrical Columns, Pedestals, and Supports:  Metal, glass-fiber-reinforced plastic, paper, or fiber tubes that will produce surfaces with gradual or abrupt irregularities not exceeding specified formwork surface class.  Provide units wi...
	D. Pan-Type Forms:  Glass-fiber-reinforced plastic or formed steel, stiffened to resist plastic concrete loads without detrimental deformation.
	E. Void Forms:  Biodegradable paper surface, treated for moisture resistance, structurally sufficient to support weight of plastic concrete and other superimposed loads.
	F. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.
	G. Rustication Strips:  Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.
	H. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.
	1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

	I. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of concrete on removal.
	1. Furnish units that will leave no corrodible metal closer than 1 inch to the plane of exposed concrete surface.
	2. Furnish ties that, when removed, will 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.


	2.02 STEEL REINFORCEMENT
	A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed.
	B. Deformed-Steel Welded Wire Reinforcement:  ASTM A 1064/A 1064M, flat sheet.

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


	2.04 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source, throughout Project:
	1. Portland Cement:  ASTM C 150, Type I,.  Supplement with the following:
	a. Fly Ash:  ASTM C 618, Class F or C.
	b. Slag Cement:  ASTM C 989, Grade 100 or 120.


	B. Normal-Weight Aggregates:  ASTM C 33, Class 3M coarse aggregate or better, graded.  Provide aggregates from a single source with documented service record data of at least 10 years' satisfactory service in similar applications and service condition...
	1. Maximum Coarse-Aggregate Size:  1-1/2 inches nominal.
	2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement.

	C. Water:  ASTM C 1602/C 1602M and potable.

	2.05 ADMIXTURES
	A. Air-Entraining Admixture:  ASTM C 260.
	B. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with other admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Calcium chloride or admixtures contai...
	1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
	2. Retarding Admixture:  ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II.
	7. Viscosity-Modifying Admixture: ASTM C 494/ C 494 M, Type S.


	2.06 VAPOR RETARDERS
	A. Sheet Vapor Retarder:  Polyethylene sheet, ASTM D 4397, not less than 15 mils thick.

	2.07 CURING MATERIALS
	A. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. when dry.
	B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	C. Water:  Potable.
	D. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, 18 to 25 percent solids, nondissipating, certified by curing compound manufacturer to not interfere with bonding of floor covering.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. BASF Construction Chemicals - Building Systems; Kure-N-Seal W.
	b. ChemMasters; Safe-Cure Clear.
	c. Conspec by Dayton Superior; High Seal.
	d. Dayton Superior Corporation; Safe Cure and Seal (J-19).
	e. Edoco by Dayton Superior; Spartan Cote WB II 20 Percent.
	f. Euclid Chemical Company (The), an RPM company; Diamond Clear VOX; Clearseal WB STD.
	g. Kaufman Products, Inc.; SureCure Emulsion.
	h. Lambert Corporation; Glazecote Sealer-20.
	i. L&M Construction Chemicals, Inc.; Dress & Seal WB.
	j. Meadows, W. R., Inc.; Vocomp-20.
	k. Metalcrete Industries; Metcure 0800.
	l. Nox-Crete Products Group; Cure & Seal 200E.
	m. Symons by Dayton Superior; Cure & Seal 18 Percent E.
	n. Vexcon Chemicals, Inc.; Starseal 0800.



	2.08 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber.
	B. Semirigid Joint Filler:  Two-component, semirigid, 100 percent solids, aromatic polyurea with a Type A shore durometer hardness range of 90 to 95 per ASTM D 2240.
	C. Dovetail Anchor Slots:  Hot-dip galvanized-steel sheet, not less than 0.034 inch thick, with bent tab anchors.  Temporarily fill or cover face opening of slots to prevent intrusion of concrete or debris.

	2.09 REPAIR MATERIALS
	A. Repair Underlayment:  Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 1/8 inch and that can be feathered at edges to match adjacent floor elevations.
	1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement as defined in ASTM C 219.
	2. Primer:  Product of underlayment manufacturer recommended for substrate, conditions, and application.
	3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended by underlayment manufacturer.
	4. Compressive Strength:  Not less than 4100 psi at 28 days when tested according to ASTM C 109/C 109M.

	B. Repair Overlayment:  Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 1/4 inch and that can be filled in over a scarified surface to match adjacent floor elevations.
	1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement as defined in ASTM C 219.
	2. Primer:  Product of topping manufacturer recommended for substrate, conditions, and application.
	3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended by topping manufacturer.
	4. Compressive Strength:  Not less than 5000 psi at 28 days when tested according to ASTM C 109/C 109M.


	2.10 CONCRETE MIXTURES, GENERAL
	A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture or field test data, or both, according to ACI 301.
	1. Use a qualified independent testing agency for preparing and reporting proposed mixture designs based on laboratory trial mixtures.

	B. Cementitious Materials:    Limit percentage, by weight, of cementitious materials other than portland cement in concrete as follows:
	1. Fly Ash:  25 percent.
	2. Combined Fly Ash and Pozzolan:  25 percent.
	3. Slag Cement:  50 percent.
	4. Combined Fly Ash or Pozzolan and Slag Cement:  50 percent portland cement minimum, with fly ash or pozzolan not exceeding 25 percent.
	5. Combined Fly Ash, Pozzolans, and Silica Fume:  35 percent with fly ash or pozzolans not exceeding 25 percent and silica fume not exceeding 10 percent.
	6. Combined Fly Ash or Pozzolans, Slag Cement, and Silica Fume:  50 percent with fly ash or pozzolans not exceeding 25 percent and silica fume not exceeding 10 percent.

	C. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by weight of cement.
	D. Admixtures:  Use admixtures according to manufacturer's written instructions.
	1. Use high-range water-reducing admixture in concrete, as required, for placement and workability.
	2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.
	3. Use viscosity-modifying admixture in pumped concrete, concrete for heavy-use industrial slabs and parking structure slabs, concrete required to be watertight, and concrete with a water-cementitious materials ratio below 0.50.


	2.11 CONCRETE MIXTURES FOR BUILDING ELEMENTS
	A. Concrete mixtures shall be as per indicated in the concrete notes on the plans.

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

	2.13 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M, and furnish batch ticket information.
	1. When air temperature is between 85 and 90 deg F, 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. Alternatively, a hydration-controlling admixture...

	B. Project-Site Mixing:  Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M.  Mix concrete materials in appropriate drum-type batch machine mixer.
	1. For mixer capacity of 1 cu. yd. 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.



	PART 3 -  EXECUTION
	3.01 FORMWORK
	A. 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.
	B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of ACI 117.
	C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:
	1. Class A, 1/8 inch for smooth-formed finished surfaces.
	2. Class B, 1/4 inch for rough-formed finished surfaces.

	D. Construct forms tight enough to prevent loss of concrete mortar.
	E. Fabricate 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 v...
	1. Install keyways, reglets, recesses, and the like, for easy removal.
	2. Do not use rust-stained steel form-facing material.

	F. 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.
	G. 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...
	H. Chamfer exterior corners and edges of permanently exposed concrete.
	I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads required in the Work.  Determine sizes and locations from trades providing such items.
	J. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, and other debris just before placing concrete.
	K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain proper alignment.
	L. Coat contact surfaces of forms with form-release agent, according to manufacturer's written instructions, before placing reinforcement.

	3.02 EMBEDDED ITEMS
	A. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place concrete.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be ...
	1. Install anchor rods, accurately located, to elevations required and complying with tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and Bridges."
	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.


	3.03 REMOVING AND REUSING FORMS
	A. 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 b...
	1. Leave formwork for beam soffits, joists, slabs, and other structural elements that supports 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.

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

	3.04 VAPOR RETARDERS
	A. 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.


	3.05 STEEL REINFORCEMENT
	A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.
	1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before placing concrete.

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

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

	3.06 JOINTS
	A. General:  Construct joints true to line with faces perpendicular to surface plane of concrete.
	B. 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.

	C. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  Construct contraction joints for a depth equal to at least 1/3 of concrete thickness as follows:
	1. 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 concrete...

	D. 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.
	1. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete surface unless otherwise indicated.
	2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below finished concrete surface where joint sealants, specified in Section 07 9200 "Joint Sealants," are indicated.
	3. Install joint-filler strips in lengths as long as practicable.  Where more than one length is required, lace or clip sections together.

	E. Doweled Joints:  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.

	3.07 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is complete and that required inspections have been performed.
	B. Do not add water to concrete during delivery, at Project site, or during placement unless approved by Architect.
	C. 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.

	D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete will be placed on concrete that has hardened enough to cause seams or planes of weakness.  If a section cannot be placed continuously, provide...
	1. Deposit concrete in horizontal layers of depth to not 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 layer...

	E. 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.
	2. Maintain reinforcement in position on chairs during concrete placement.
	3. Screed slab surfaces with a straightedge and strike off to correct elevations.
	4. Slope surfaces uniformly to drains where required.
	5. 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.

	F. 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.

	G. Hot-Weather Placement:  Comply with ACI 305.1 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 co...
	2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade uniformly moist without standing water, soft spots, or dry areas.


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

	B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in an orderly and symmetrical manner with a minimum of seams.  Repair and patch tie holes and defects.  Remove fins and other projections that exceed specifi...
	1. Apply to concrete surfaces exposed to public view, to receive a rubbed finish, or to be covered with a coating or covering material applied directly to concrete.

	C. Rubbed Finish:  Apply the following to smooth-formed finished as-cast concrete where indicated:
	1. Smooth-Rubbed Finish:  Not later than one day after form removal, moisten concrete surfaces and rub with carborundum brick or another abrasive until producing a uniform color and texture.  Do not apply cement grout other than that created by the ru...
	2. Grout-Cleaned Finish:  Wet concrete surfaces and apply grout of a consistency of thick paint to coat surfaces and fill small holes.  Mix one part portland cement to one and one-half parts fine sand with a 1:1 mixture of bonding admixture and water....
	3. Cork-Floated Finish:  Wet concrete surfaces and apply a stiff grout.  Mix one part portland cement and one part fine sand with a 1:1 mixture of bonding agent and water.  Add white portland cement in amounts determined by trial patches so color of d...

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

	3.09 FINISHING FLOORS AND SLABS
	A. General:  Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for concrete surfaces.  Do not wet concrete surfaces.
	B. Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is small or inaccessible to power driven floats.  Restraighten, cut down high spots, and fill low spots.  Repeat float passes and restraightening until surface ...
	1. Apply float finish to surfaces to receive trowel finish.

	C. Trowel Finish:  After applying float finish, apply first troweling and consolidate concrete by hand or power-driven trowel.  Continue troweling passes and restraighten until surface is free of trowel marks and uniform in texture and appearance.  Gr...
	1. Apply a trowel finish to surfaces exposed to view or to be covered with resilient flooring, carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-finish coating system.
	2. Finish and measure surface so gap at any point between concrete surface and an unleveled, freestanding, 10-ft.- long straightedge resting on two high spots and placed anywhere on the surface does not exceed 1/8 inch.

	D. 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.


	3.10 MISCELLANEOUS CONCRETE ITEMS
	A. 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 c...
	B. Curbs:  Provide monolithic finish to interior curbs by stripping forms while concrete is still green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and terminations slightly rounded.
	C. Equipment Bases and Foundations:  Provide machine and equipment bases and foundations as shown on Drawings.  Set anchor bolts for machines and equipment at correct elevations, complying with diagrams or templates from manufacturer furnishing machin...
	D. Steel Pan Stairs:  Provide concrete fill for steel pan stair treads, landings, and associated items.  Cast-in inserts and accessories as shown on Drawings.  Screed, tamp, and trowel finish concrete surfaces.

	3.11 CONCRETE PROTECTING AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 305.1 for hot-weather protection during curing.
	B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations.  Apply according to manufacturer's written i...
	C. 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, con...
	D. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed surfaces, including floors and slabs, concrete floor toppings, and other surfaces.
	E. 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...
	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 will 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 coa...
	a. Removal:  After curing period has elapsed, remove curing compound without damaging concrete surfaces by method recommended by curing compound manufacturer unless manufacturer certifies curing compound will not interfere with bonding of floor coveri...

	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 init...


	3.12 JOINT FILLING
	A. Prepare, clean, and install joint filler according to manufacturer's written instructions.
	1. Defer joint filling until concrete has aged at least three months.  Do not fill joints until construction traffic has permanently ceased.

	B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces of joint clean and dry.
	C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed joints.  Overfill joint and trim joint filler flush with top of joint after hardening.

	3.13 CONCRETE SURFACE REPAIRS
	A. Defective Concrete:  Repair and patch defective areas when approved by Architect.  Remove and replace concrete that cannot be repaired and patched to Architect's approval.
	B. Patching Mortar:  Mix dry-pack patching mortar, consisting of one part portland cement to two and one-half parts fine aggregate passing a No. 16 sieve, using only enough water for handling and placing.
	C. Repairing Formed Surfaces:  Surface defects include color and texture irregularities, cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains and other discolorations that cannot be removed by cl...
	1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1/2 inch in any dimension to solid concrete.  Limit cut depth to 3/4 inch.  Make edges of cuts perpendicular to concrete surface.  Clean, dampen with water, and b...
	2. Repair defects on surfaces exposed to view by blending white portland cement and standard portland cement so that, when dry, patching mortar will match surrounding color.  Patch a test area at inconspicuous locations to verify mixture and color mat...
	3. Repair defects on concealed formed surfaces that affect concrete's durability and structural performance as determined by Architect.

	D. Repairing Unformed Surfaces:  Test unformed surfaces, such as floors and slabs, for finish and verify surface tolerances specified for each surface.  Correct low and high areas.  Test surfaces sloped to drain for trueness of slope and smoothness; u...
	1. Repair finished surfaces containing defects.  Surface defects include spalls, popouts, honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that penetrate to reinforcement or completely through unreinforced sections regardles...
	2. After concrete has cured at least 14 days, correct high areas by grinding.
	3. Correct localized low areas during or immediately after completing surface finishing operations by cutting out low areas and replacing with patching mortar.  Finish repaired areas to blend into adjacent concrete.
	4. Correct other low areas scheduled to receive floor coverings with a repair underlayment.  Prepare, mix, and apply repair underlayment and primer according to manufacturer's written instructions to produce a smooth, uniform, plane, and level surface...
	5. Correct other low areas scheduled to remain exposed with a repair topping.  Cut out low areas to ensure a minimum repair topping depth of 1/4 inch to match adjacent floor elevations.  Prepare, mix, and apply repair topping and primer according to m...
	6. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, by cutting out and replacing with fresh concrete.  Remove defective areas with clean, square cuts and expose steel reinforcement with at least a 3/4-inch clea...
	7. Repair random cracks and single holes 1 inch or less in diameter with patching mortar.  Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and loose particles.  Dampen cleaned concrete surfaces and apply bonding agen...

	E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and patching mortar.
	F. Repair materials and installation not specified above may be used, subject to Architect's approval.

	3.14 FIELD QUALITY CONTROL
	A. Testing and Inspecting:  Engage a qualified testing and inspecting agency to perform tests and inspections and to submit reports.
	B. Concrete Tests:  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 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.
	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, for normal-weight concrete; ASTM C 173/C 173M, volumetric method, for structural lightweight concrete;  one test for each composite sample, but not less than one test for each day's pour of each concrete m...
	4. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air temperature is 40 deg F and below and when 80 deg F and above, and one test for each composite sample.
	5. Density:  ASTM C 138/ C 138M, 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.
	6. 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. For tilt-up concrete and post-tensioning concrete, cast and field cure two sets of two standard cylinder specimens for each composite sample.

	7. Compressive-Strength Tests:  ASTM C 39/C 39M; test one set of two 6x12 or three 4x8 laboratory-cured specimens at 7 days and one set of two 6x12 or three 4x8 specimens at 28 days.
	a. Test one set of two 6x12 or three 4x8 field-cured specimens at 7 days and one set of two 6x12 or three 4x8 specimens at 28 days.
	b. A compressive-strength test shall be the average compressive strength from a set of two 6x12 or three 4x8 specimens obtained from same composite sample and tested at age indicated.

	8. When strength of field-cured cylinders is less than 85 percent of companion laboratory-cured cylinders, Contractor shall evaluate operations and provide corrective procedures for protecting and curing in-place concrete.
	9. Strength of each concrete mixture will be satisfactory if every average of any three consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive st...
	10. 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...
	11. 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.
	12. 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...
	13. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	14. Correct deficiencies in the Work that test reports and inspections indicate do not comply with the Contract Documents.

	C. Measure floor and slab flatness and levelness according to ASTM E 1155 within 48 hours of finishing.
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	316329 FL - DRILLED CONCRETE PIERS AND SHAFTS
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Dry-installed drilled piers.
	2. Slurry displacement-installed drilled piers.
	3. Dry-installed or slurry displacement-installed drilled piers at Contractor's choice.

	B. Related Sections:
	1. Section 31 1000 "Site Clearing" for preparation of subgrade for drilled-pier operations including removal of vegetation, topsoil, debris, obstructions, and deleterious materials from ground surface.


	1.03 UNIT PRICES
	A. Unit prices are included in Section 01 2200 "Unit Prices."
	B. Drilled Piers:  Actual net volume of drilled piers in place and approved.  Actual length, shaft diameter, and bell diameter if applicable, may vary, to coincide with elevations where satisfactory bearing strata are encountered.  These dimensions ma...
	1. Base bids on indicated number of drilled piers and, for each pier, the design length from top elevation to bottom of shaft, extended through the bell, if applicable, and the diameter of shaft and bell.
	2. Unit prices include labor, materials, tools, equipment, and incidentals required for excavation, trimming, shoring, casings, dewatering, reinforcement, concrete fill, testing and inspecting, and other items for complete drilled-pier installation.

	C. Rock Measurement:  Volume of rock actually removed, measured in original position, but not to exceed outside dimensions of drilled piers cast against rock.  Unit prices for rock excavation include replacement with approved materials.

	1.04 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Design Mixtures:  For each concrete mixture.  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.

	C. Shop Drawings:  For concrete reinforcement detailing fabricating, bending, supporting, and placing.
	D. Qualification Data:  For qualified Installer and testing agency.
	E. Welding certificates.
	F. Material Certificates:  For the following, from manufacturer:
	1. Cementitious materials.
	2. Admixtures.
	3. Steel reinforcement and accessories.

	G. Material Test Reports:  For the following, from a qualified testing agency, indicating compliance with requirements:
	1. Aggregates..

	H. Field quality-control reports.
	I. Other Informational Submittals:
	1. Record drawings.


	1.05 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer that has specialized in drilled-pier work.
	B. Testing Agency Qualifications:  Qualified according to ASTM C 1077, ASTM D 3740, and ASTM E 329 for testing indicated.
	C. Welding Qualifications:  Qualify procedures and personnel according to the following:
	1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	2. AWS D1.4, "Structural Welding Code - Reinforcing Steel."

	D. Drilled-Pier Standard:  Comply with ACI 336.1 unless modified in this Section.

	1.06 PROJECT CONDITIONS
	A. Existing Utilities:  Locate existing underground utilities before excavating drilled piers.  If utilities are to remain in place, provide protection from damage during drilled-pier operations.
	1. Should uncharted or incorrectly charted piping or other utilities be encountered during excavation, adapt drilling procedure if necessary to prevent damage to utilities.  Cooperate with Owner and utility companies in keeping services and facilities...

	B. Interruption of Existing Utilities:  Do not interrupt any utility to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary utility according to requirements indicated:
	1. Notify Construction Manager no fewer than seven days in advance of proposed interruption of utility.
	2. Do not proceed with interruption of utility without Construction Manager's written permission.

	C. Project-Site Information:  A geotechnical report has been prepared for this Project and is available for information only.  The opinions expressed in this report are those of geotechnical engineer and represent interpretations of subsoil conditions...
	1. Make additional test borings and conduct other exploratory operations necessary for drilled piers.
	2. The geotechnical report is included elsewhere in the Project Manual.

	D. Survey Work:  Engage a qualified land surveyor or professional engineer to perform surveys, layouts, and measurements for drilled piers.  Before excavating, lay out each drilled pier to lines and levels required.  Record actual measurements of each...
	1. Record and maintain information pertinent to each drilled pier and cooperate with Owner's testing and inspecting agency to provide data for required reports.



	PART 2 -  PRODUCTS
	2.01 STEEL REINFORCEMENT
	A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed.
	B. Low-Alloy-Steel Reinforcing Bars:  ASTM A 706/A 706M, deformed.
	C. Plain-Steel Wire:  ASTM A 82, as drawn.
	D. Deformed-Steel Wire:  ASTM A 496.
	E. Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60, plain.  Cut bars true to length with ends square and free of burrs.

	2.02 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of same type, brand, and source, throughout Project:
	1. Portland Cement:  ASTM C 150, Type I/II.  Supplement with the following:
	a. Fly Ash:  ASTM C 618, Class F or C.
	b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120.


	B. Normal-Weight Aggregate:  ASTM C 33, graded, 3/4-inch- nominal maximum coarse-aggregate size.  Provide aggregate from a single source with documented service record data of at least 10 years' satisfactory service in similar applications and service...
	1. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement.

	C. Water:  ASTM C 94/C 94M and potable.
	D. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with other admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in hardened concrete.  Do not use calcium chloride or admix...
	1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
	2. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
	3. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type G.
	4. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II.

	E. Sand-Cement Grout:  Portland cement, ASTM C 150, Type II; clean natural sand, ASTM C 404; and water to result in grout with a minimum 28-day compressive strength of 1000 psi, of consistency required for application.

	2.03 STEEL CASINGS
	A. Steel Pipe Casings:  ASTM A 283/A 283M, Grade C, or ASTM A 36/A 36M, carbon-steel plate, with joints full-penetration welded according to AWS D1.1/D1.1M.
	B. Corrugated-Steel Pipe Casings:  ASTM A 929/A 929M, steel sheet, zinc coated.
	C. Liners:  Comply with ACI 336.1.

	2.04 SLURRY
	A. Slurry:  Pulverized bentonite or polymers mixed with water to form stable colloidal suspension; complying with ACI 336.1 for density, viscosity, sand content, and pH.

	2.05 CONCRETE MIXTURES
	A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture or field test data, or both, according to ACI 301.
	B. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than portland cement according to ACI 301 limits as if concrete were exposed to deicing chemicals.
	C. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by weight of cement.
	D. Proportion normal-weight concrete mixture as follows:
	1. Compressive Strength (28 Days):  4000 psi.
	2. Maximum Water-Cementitious Materials Ratio:  0.50.
	3. Minimum Slump:  Capable of maintaining the following slump until completion of placement:
	a. 4 inches for dry, uncased, or permanent-cased drilling method.
	b. 6 inches for temporary-casing drilling method.
	c. 7 inches for slurry displacement method.

	4. Air Content:  Do not air entrain concrete.


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

	2.07 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M, and furnish batch ticket information.
	1. When air temperature is between 85 and 90 deg F, 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
	3.01 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, vibration, and other hazards created by drilled-pier operations.

	3.02 EXCAVATION
	A. Unclassified Excavation:  Excavate to bearing elevations regardless of character of surface and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, and obstructions.
	1. Obstructions:  Unclassified excavation may include removal of unanticipated boulders, concrete, masonry, or other subsurface obstructions.  No changes in the Contract Sum or the Contract Time will be authorized for removal of obstructions.
	2. Obstructions:  Unclassified excavated materials may include removal of unanticipated boulders, concrete, masonry, or other subsurface obstructions.  Payment for removing obstructions that cannot be removed by conventional augers fitted with soil or...

	B. Classified Excavation:  Excavation is classified as standard excavation, special excavation, and obstruction removal and includes excavation to bearing elevations as follows:
	1. Standard excavation includes excavation accomplished with conventional augers fitted with soil or rock teeth, drilling buckets, or underreaming tools attached to drilling equipment of size, power, torque, and downthrust necessary for the Work.
	2. Special excavation includes excavation that requires special equipment or procedures above or below indicated depth of drilled piers where drilled-pier excavation equipment used in standard excavation, operating at maximum power, torque, and downth...
	a. Special excavation requires use of special rock augers, core barrels, air tools, blasting, or other methods of hand excavation.
	b. Earth seams, rock fragments, and voids included in rock excavation area will be considered rock for full volume of shaft from initial contact with rock.

	3. Obstructions:  Payment for removing unanticipated boulders, concrete, masonry, or other subsurface obstructions that cannot be removed by conventional augers fitted with soil or rock teeth, drilling buckets, or underreaming tools attached to drilli...

	C. Prevent surface water from entering excavated shafts.  Conduct water to site drainage facilities.
	D. Excavate shafts for drilled piers to indicated elevations.  Remove loose material from bottom of excavation.
	1. Excavate bottom of drilled piers to level plane within 1:12 tolerance.
	2. Remove water from excavated shafts before concreting.
	3. Excavate rock sockets of dimensions indicated.
	4. Cut series of grooves about perimeter of shaft to height from bottom of shaft, vertical spacing, and dimensions indicated.

	E. Notify and allow testing and inspecting agency to test and inspect bottom of excavation.  If unsuitable bearing stratum is encountered, make adjustments to drilled piers as determined by Architect.
	1. Do not excavate shafts deeper than elevations indicated unless approved by Architect.
	2. Payment for additional authorized excavation will be according to Contract provisions for changes in the Work.

	F. End-Bearing Drilled Piers:  Probe with auger to a depth below bearing elevation, equal to diameter of the bearing area of drilled pier.  Determine whether voids, clay seams, or solution channels exist.
	1. Test first three drilled piers and one of every six drilled piers thereafter.
	2. Fill augur-probe holes with grout.

	G. Excavate shafts for closely spaced drilled piers and for drilled piers occurring in fragile or sand strata only after adjacent drilled piers are filled with concrete and allowed to set.
	H. Slurry Displacement Method:  Stabilize excavation with slurry maintained a minimum of 60 inches above ground-water level and above unstable soil strata to prevent caving or sloughing of shaft.  Maintain slurry properties before concreting.
	1. Excavate and complete concreting of drilled pier on same day if possible, or redrill, clean, and test slurry in excavation before concreting.
	2. Clean bottom of each shaft before concreting.

	I. Temporary Casings:  Install watertight steel casings of sufficient length and thickness to prevent water seepage into shaft; to withstand compressive, displacement, and withdrawal stresses; and to maintain stability of shaft walls.
	1. Remove temporary casings, maintained in plumb position, during concrete placement and before initial set of concrete, or leave temporary casings in place.

	J. Bells:  Excavate bells for drilled piers to shape, base thickness, and slope angle indicated.  Excavate bottom of bells to level plane and remove loose material before placing concrete.
	1. Shore bells in unstable soil conditions to prevent cave-in during excavation, inspection, and concreting.

	K. Tolerances:  Construct drilled piers to remain within ACI 336.1 tolerances.
	1. If location or out-of-plumb tolerances are exceeded, provide corrective construction.  Submit design and construction proposals to Architect for review before proceeding.


	3.03 PERMANENT STEEL CASINGS
	A. Install steel casings of minimum wall thickness indicated and of diameter not less than diameter of drilled pier.
	1. Install casings as excavation proceeds, to maintain sidewall stability.
	2. Fabricate bottom edge of lowest casing section with cutting shoe capable of penetrating rock and achieving water seal.
	3. Connect casing sections by continuous penetration welds to form watertight, continuous casing.
	4. Remove and replace or repair casings that have been damaged during installation and that could impair strength or efficiency of drilled pier.
	5. Fill annular void between casing and shaft wall with grout.

	B. Corrugated-Steel Casings:  Provide corrugated-steel casings formed from zinc-coated steel sheet.
	1. Corrugated casings may be delivered in sections or panels of convenient length and field connected according to manufacturer's written instructions.


	3.04 STEEL REINFORCEMENT
	A. Comply with recommendations in CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	B. Clean reinforcement of loose rust and mill scale, earth, and other materials that reduce or destroy bond with concrete.
	C. Fabricate and install reinforcing cages symmetrically about axis of shafts in a single unit.
	D. Accurately position, support, and secure reinforcement against displacement during concreting.  Maintain minimum cover over reinforcement.
	E. Use templates to set anchor bolts, leveling plates, and other accessories furnished in work of other Sections.  Provide blocking and holding devices to maintain required position during final concrete placement.
	F. Protect exposed ends of extended reinforcement, dowels, or anchor bolts from mechanical damage and exposure to weather.

	3.05 CONCRETE PLACEMENT
	A. Place concrete in continuous operation and without segregation immediately after inspection and approval of shaft by Owner's independent testing and inspecting agency.
	1. Construct a construction joint if concrete placement is delayed more than one hour.  Level top surface of concrete and insert joint dowel bars.  Before placing remainder of concrete, clean surface laitance, roughen, and slush concrete with commerci...

	B. Dry Method:  Place concrete to fall vertically down the center of drilled pier without striking sides of shaft or steel reinforcement.
	1. Where concrete cannot be directed down shaft without striking reinforcement, place concrete with chutes, tremies, or pumps.
	2. Vibrate top 60 inches of concrete.

	C. Slurry Displacement Method:  Place concrete in slurry-filled shafts by tremie methods or pumping.  Control placement operations to ensure that tremie or pump pipe is embedded no fewer than 60 inches into concrete and that flow of concrete is contin...
	D. Coordinate withdrawal of temporary casings with concrete placement to maintain at least a 60-inch head of concrete above bottom of casing.
	1. Vibrate top 60 inches of concrete after withdrawal of temporary casing.

	E. Screed concrete at cutoff elevation level and apply scoured, rough finish.  Where cutoff elevation is above the ground elevation, form top section above grade and extend shaft to required elevation.
	F. Protect concrete work, according to ACI 301, from frost, freezing, or low temperatures that could cause physical damage or reduced strength.
	1. Do not use frozen materials or materials containing ice or snow.  Do not place concrete on frozen subgrade or on subgrade containing frozen materials.
	2. Do not use calcium chloride, salt, or other mineral-containing antifreeze agents or chemical accelerators.

	G. If hot-weather conditions exist that would seriously impair quality and strength of concrete, place concrete according to ACI 301 to maintain delivered temperature of concrete at no more than 90 deg F.
	1. Place concrete immediately on delivery.  Keep exposed concrete surfaces and formed shaft extensions moist by fog sprays, wet burlap, or other effective means for a minimum of seven days.


	3.06 FIELD QUALITY CONTROL
	A. Special Inspections:  Engage a qualified special inspector to perform the following special inspections:
	1. Drilled piers.
	2. Excavation.
	3. Concrete.
	4. Steel reinforcement welding.

	B. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	C. Drilled-Pier Tests and Inspections:  For each drilled pier, before concrete placement.
	1. Soil Testing:  Bottom elevations, bearing capacities, and lengths of drilled piers indicated have been estimated from available soil data.  Actual elevations and drilled-pier lengths and bearing capacities will be determined by testing and inspecti...

	D. Concrete Tests and Inspections: ASTM C 172 except modified for slump to comply with ASTM C 94/C 94M.
	1. Slump:  ASTM C 143/C 143M; one test at point of placement for each compressive-strength test but no fewer than one test for each concrete load.
	2. Concrete Temperature:  ASTM C 1064/C 1064M; 1 test hourly when air temperature is 40 deg F and below and 80 deg F and above, and 1 test for each set of compressive-strength specimens.
	3. Compression Test Specimens:  ASTM C 31/C 31M; one set of four standard cylinders for each compressive-strength test unless otherwise indicated.  Mold and store cylinders for laboratory-cured test specimens unless field-cured test specimens are requ...
	4. Compressive-Strength Tests:  ASTM C 39; one set for each drilled pier but not more than one set for each truck load.  One specimen will be tested at 7 days, 2 specimens will be tested at 28 days, and 1 specimen will be retained in reserve for later...
	5. If frequency of testing will provide fewer than five strength tests for a given class of concrete, testing will be conducted from at least five randomly selected batches or from each batch if fewer than five are used.
	6. If 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.
	7. 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 st...
	8. Report test results in writing to Architect, concrete manufacturer, and Contractor within 48 hours of testing.  List Project identification name and number, date of concrete placement, name of concrete testing and inspecting agency, location of con...
	9. 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.
	10. Additional Tests:  Testing and inspecting agency will make additional tests of concrete if test results indicate that slump, compressive strengths, or other requirements have not been met, as directed by Architect.
	a. Continuous coring of drilled piers may be required, at Contractor's expense, if temporary casings have not been withdrawn within specified time limits or if observations of placement operations indicate deficient concrete quality, presence of voids...

	11. Perform additional testing and inspecting, at Contractor's expense, to determine compliance of replaced or additional work with specified requirements.
	12. Correct deficiencies in the Work that test reports and inspections indicate do not comply with the Contract Documents.

	E. An excavation, concrete, or a drilled pier will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports for each drilled pier as follows:
	1. Actual top and bottom elevations.
	2. Actual drilled-pier diameter at top, bottom, and bell.
	3. Top of rock elevation.
	4. Description of soil materials.
	5. Description, location, and dimensions of obstructions.
	6. Final top centerline location and deviations from requirements.
	7. Variation of shaft from plumb.
	8. Shaft excavating method.
	9. Design and tested bearing capacity of bottom.
	10. Depth of rock socket.
	11. Levelness of bottom and adequacy of cleanout.
	12. Properties of slurry and slurry test results at time of slurry placement and at time of concrete placement.
	13. Ground-water conditions and water-infiltration rate, depth, and pumping.
	14. Description, purpose, length, wall thickness, diameter, tip, and top and bottom elevations of temporary or permanent casings.  Include anchorage and sealing methods used and condition and weather tightness of splices if any.
	15. Description of soil or water movement, sidewall stability, loss of ground, and means of control.
	16. Bell dimensions and variations from original design.
	17. Date and time of starting and completing excavation.
	18. Inspection report.
	19. Condition of reinforcing steel and splices.
	20. Position of reinforcing steel.
	21. Concrete placing method, including elevation of consolidation and delays.
	22. Elevation of concrete during removal of casings.
	23. Locations of construction joints.
	24. Concrete volume.
	25. Concrete testing results.
	26. Remarks, unusual conditions encountered, and deviations from requirements.


	3.07 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Disposal:  Remove surplus satisfactory soil and waste material, including unsatisfactory soil, trash, and debris, and legally dispose of it off Owner's property.
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