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PART 1

SECTION 02 41 00
DEMOLITION

GENERAL

1.01 REFERENCES

A.

Thefollowing isalist of standards which may be referenced in this section:

1.  Air-Conditioning, Heating, and Refrigeration Institute (AHRI):
Guideline K, Containers for Recovered Non-flammable Fluorocarbon
Refrigerants.

2. American National Standards Institute (ANSI): A10.6, Safety
Requirements for Demolition Operations.

3.  Occupationa Safety and Health Administration (OSHA), U.S. Code of

Federal Regulations (CFR) Title 29 Part 1926—Occupational Safety

and Health Regulations for Construction.

Idaho Standards for Public Works Construction (ISPWC), 2010 Edition.

City of Nampa Standard Construction Specifications.

Environmental Protection Agency (EPA), U.S. Code of Federal

Regulations (CFR), Title 40:

a  Part 61—National Emission Standards for Hazardous Air
Pollutants.

b.  Part 82—Protection of Stratospheric Ozone.

c. Part 273—Standards for Universal Waste Management.

SECIE o

1.02 DEFINITIONS

A. ACM: Asbestos-containing material.

B. Demoalition: Dismantling, razing, destroying, or wrecking of any fixed
building, structure, or piping or any part thereof.

C. Modify: Provide all necessary material and labor to modify an existing item to
the condition indicated or specified.

D. Relocate: Remove, protect, clean and reinstall equipment, including electrical,
instrumentation, and all ancillary components required to make the equipment
fully functional, to the new location identified on the Drawings.

E. Renovation: Altering afacility or one or more facility components in any way.

F.  Savage/Salvageable: Remove and deliver, to the specified location(s), the
equipment, building materials, or other items so identified to be saved from
destruction, damage, or waste; such property to remain that of Owner. Unless

PW/DEN001/480770 DEMOLITION
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otherwise specified, title to items identified for demolition shall revert to
Contractor.

G. Universal Waste Lamp: In accordance with 40 CFR 273, the bulb or tube
portion of an electric lighting device, examples of which include, but are not
limited to, fluorescent, high-intensity discharge, neon, mercury vapor, high-
pressure sodium, and metal halide lamps.

H. Universal Waste Thermostat: A temperature control device that contains
metallic mercury in an ampule attached to a bimetal sensing element, and
mercury-containing ampules that have been removed from these temperature
control devices in compliance with the requirements of 40 CFR 273.

1.03 SUBMITTALS
A. Informational Submittals:

1.  Submit proposed Demolition/Renovation Plan, in accordance with
requirements specified herein, for approval before such Work is started.

2. Submit copies of any notifications, authorizations and permits required
to perform the Work.

3. Submit ashipping receipt or bill of lading for all containers of ozone

depleting substance (ODS) shipped.

4.  Submit ashipping receipt or bill of lading for all containers of ACM
shipped.

5. Submit ashipping receipt or bill of lading for all universal waste
shipped.

1.04 REGULATORY AND SAFETY REQUIREMENTS

A.  When applicable, demolition Work shall be accomplished in strict accordance
with 29 CFR 1926-Subpart T.

B. Comply with federal, state, and local hauling and disposal regulations. In
addition to the requirements of the General Conditions, Contractor’s safety
requirements shall conformto ANSI A10.6.

C.  Furnish timely notification of this demolition project to applicable federal,
state, regional, and local authorities in accordance with 40 CFR 61-Subpart M.

1.05 DEMOLITION PLAN
A. Demolition Plan shall provide for safe conduct of the Work and shall include:
1. Detailed description of methods and equipment to be used for each

operation.

DEMOLITION PW/DEN001/480770
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2. The Contractor’s planned sequence of operations, including
coordination with other work in progress and daily wastewater treatment
plant activities. Planned sequence of operations shall include specific
identification of process or utility downtime. Contractor shall carefully
consider and identify impacts of demoalition or downtime activities on
adjacent or interconnected utilities or processes. Contractor shall review
required utility outages with utility owner prior to sending draft to
Owner for review. Draft shall include all timing and sequencing
requirements as specified by outside utility company for planned
outages.

3.  Procedures for removal and disposition of materials specified to be
salvaged.

4.  Procedures for removal and disposal of materials to be wasted.

5 Plan for temporary piping and facilities, transferring process flows to
new, relocated pipes and abandoning existing.

6.  Schedule and plan for excavation and shoring procedure.

1.06  SEQUENCING AND SCHEDULING

A. TheWork of this specification shall not commence until Contractor’s
Demolition Plan has been approved by Engineer.

B. Includethe Work of this specification in the progress schedule, as specified in
Section 01 32 16, CPM Construction Schedule.

PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION
3.01 EXISTING FACILITIESTO BE DEMOLISHED OR RENOVATED

A. Facilities: Generally including all or portions of buildings, process facilities,
fences, buried concrete structures, buried or surface pipe, biological filter
media, light bases or other structures and other areas scheduled for selective
demolition and partial demolition. Work area are as shown on Drawings.

1.  Portions of facilities scheduled for demolition or selective renovation
are as shown.

2.  Seereference drawings contained within Volume 6 of the Contract
Documents for more information on existing facilities to be demolished.

B. Structures. Sidewalks, curbs, gutters and street light bases shall be removed as

indicated.
PW/DENO001/480770 DEMOLITION
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C.
1.
2.
3.
4.
S.
6.
D.
1.
2.
3.
E.
F.
G.
H.
1.
2.
DEMOLITION
024100-4

Utilities and Related Equipment:

Notify Owner or appropriate utilities to turn off affected services at least
48 hours before starting demolition activities.

Remove existing utilities as indicated and terminate in a manner
conforming to the nationally recognized code covering the specific
utility and approved by Engineer.

When utility lines are encountered that are not indicated on the
Drawings, notify Owner prior to further work in that area.

Remove meters and related equipment and deliver to alocation as
determined by the Owner.

Provide a permanent leak-proof closure for water and gas lines.
Completely remove all sections of pipe to be abandoned unless
indicated otherwise or given approval from the Owner and Engineer
prior to abandonment.

Paving and Sidewalks:

Remove concrete sidewalks and asphalt pavement, including aggregate
base to a depth of 12 inches below existing adjacent grade, unless
Engineer in field indicates existing aggregate base should be left to
facilitate continued access during construction. Stockpile and save
aggregate base approved for reuse by Engineer.

Provide neat sawcuts at limits of sidewalk and pavement removal as
indicated.

Where new concrete adjoins existing, the new Work shall abut or tie
into the existing construction as specified.

Cylinders and Canisters. Remove all fire suppression system cylinders and
canisters and dispose as specified in Paragraph Ozone Depleting Substances
(ODS).

Door Locksets: Remove all locksets from al doors indicated to be removed
and disposed of. Turn locksets over to Owner immediately after their removal.

Gravel Surfacing: Remove gravel surfacing materials as indicated to a depth
of 6 inches below existing adjacent grade. Stockpile and save materials for re-
use as approved by Engineer and Owner.

Electricd:

Cut off concealed or embedded conduit, boxes, or other materials a
minimum of 3/4 inch below final finished surface.

When removing designated equipment, conduit and wiring may require
rework to maintain service to other equipment.

PW/DEN001/480770
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3. Rework existing circuits, or provide temporary circuits as necessary

during renovation to maintain service to existing lighting and equipment

not scheduled to be renovated. Existing equipment and circuiting shown

are based upon limited field surveys. Verify existing conditions, make

all necessary adjustments, and record the Work on the Record

Drawings. This shall include, but is not limited to, swapping and other

adjustments to branch circuits and relocation of branch circuit breakers

within panelboards as required to accomplish the finished work.

Reuse of existing luminaires, devices, conduits, boxes, or equipment

will be permitted only where specifically indicated.

Raceways and cabling not scheduled for reuse.

Inaccessibly Concealed: Cut off and abandon in place.

Exposed or Concealed Above Accessible Ceilings. Remove.

Raceways and Cabling Scheduled for Future Use: Cap/seal and tag.

Relocating Equipment: Extend existing wiring or run new wiring from

the source.

10. Wherethe existing raceway is concealed, the outlet box shall be
cleaned, and a blank cover plate installed.

11. Wherethe concealed raceway is uncovered remove raceway (or
extended to new location if appropriate).

12. Provide new typewritten panelboard circuit directory cards.

»

©ooN U

Universal Waste Lamps and Thermostats. Manage, contain, package, and
label in strict accordance with 40 CFR 273.

3.02 PROTECTION
A. Dust and Debris Control:

1.  Vacuum and dust the Work area daily.
2. Sweep pavements as often as necessary to control the spread of debris
that may result in foreign object damage potential to vehicular traffic.

B. Traffic Control Signs: Where pedestrian and driver safety is endangered in the
area of remova Work, use traffic barricades with flashing lights.

C. Existing Work:

1.  Survey the site and examine the Drawings and Specifications to
determine the extent of the Work before beginning any demolition or
renovation.

2.  Take necessary precautions to avoid damage to existing items scheduled
to remain in place, to be reused, or to remain the property of Owner; any
Contractor-damaged items shall be repaired or replaced as directed by

Engineer.
PW/DEN001/480770 DEMOLITION
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3.03 BURNING

A.

5.

Provide temporary weather protection during interval between removal
of existing exterior surfaces and installation of new to ensure that no
water leakage or damage occurs to structure or interior areas of existing
building.

Ensure that structural elements are not overloaded as a result of or
during performance of the Work. Responsibility for additional structural
elements or increasing the strength of existing structural elements as
may be required as aresult of any Work performed under this Contract
shall be that of the Contractor. Repairs, reinforcement, or structural
replacement must have Engineer approval.

Do not overload pavements to remain.

Facilities:

1.

Protect electrical and mechanical services and utilities. Where removal
of existing utilities and pavement is specified or indicated, provide
approved barricades, temporary covering of exposed areas, and
temporary services or connections for electrical and mechanical utilities.
Floors, roofs, walls, columns, pilasters, and other structural elements
that are designed and constructed to stand without lateral support or
shoring, and are determined by Contractor to be in stable condition,
shall remain standing without additional bracing, shoring, or lateral
support until demolished, unless directed otherwise by the Engineer.
Protect all facility elements not scheduled for demolition.

Provide interior shoring, bracing, or support to prevent movement,
settlement, or collapse of structure or element to be demolished and
adjacent facilities.

Protection of Personnel: Provide temporary barricades and other forms of
protection to protect Owner’s personnel and the general public from injury
due to demolition Work.

The use of burning at the Site for the disposal of refuse and debris will not be
permitted.

3.04 RELOCATIONS

A.

Perform the removal and reinstallation of relocated items as indicated with
workmen skilled in the trades involved. Clean all itemsto be relocated prior to
reinstallation, to the satisfaction of Engineer. Repair itemsto be rel ocated
which are damaged or replace damaged items with new undamaged items as
approved by Engineer.

DEMOLITION
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3.05 BACKFILL
A. Do not use demolition debris as backfill material.

B. Fill excavations, open basements and other hazardous openings to existing
ground level or foundation level of new construction in accordance with
Section 306, Trench Backfill of the ISPWC.

3.06 TITLETO MATERIALS
A. All savaged equipment and materials will remain the property of Owner.

B.  With the exception of the following listed salvaged equipment and materials,
all items designated to be removed shall become the property of Contractor:

Diffusers and headersin Aeration Basins No. 1 and 2.
Dissolved oxygen sensorsin Aeration Basins No. 1 and 2.
Trickling Filter No. 2 mechanism, bearings, and seals.

Two 24-inch RAS valves.

Secondary effluent pumps.

Level element instrumentsin Parshall Flume No. 3.

Flow meter in Secondary Sludge Pump Station.

Weir gate to Trickling Filter No. 1 at head box in trickling filter
recirculation pump station.

N GOA~WNE

3.07 DISPOSITION OF MATERIAL

A. Do not remove equipment and materials without approval of Contractor’s
Demolition/Renovation Plan by Engineer.

B. Salvage equipment and material to the maximum extent possible.

C. Remove materials and equipment that are indicated and specified to be
removed by Contractor and deliver to a storage site as directed by the Owner
on the Site.

D. Remove salvaged itemsin a manner to prevent damage, and pack or crate to
protect the items from damage while in storage or during shipment. Properly
identify containers as to contents.

E. Repair or replace, at the discretion of Engineer, items damaged during
removal or storage.

F.  All itemsnot specifically identified in the Contract for salvage shall become
the property of the Contractor. The Contractor shall properly dispose of all
such materials.

PW/DENO001/480770 DEMOLITION
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3.08

3.09

3.10

REUSE OF MATERIALS AND EQUIPMENT

A.

Remove and store materials and equipment listed in Article Title to Materials
to be salvaged for alocation designated by Owner to prevent damage.

Properly store and maintain equipment and materials in same condition as
when removed.

Store equipment and material designated to be reused in alocation designated
by Owner.

Equipment and material designated to be reused shall be cleaned, serviced and
checked for proper operability before being put back into service.

Engineer will determine condition of equipment and materials prior to
removal.

SPECIALIZED SALVAGE

A.

Ozone Depleting Substances (ODS):

1. Classl and Class |l ODS are defined in Section 602(a) and (b), of The
Clean Air Act. Prevent discharge of Class| and Class || ODSto the
atmosphere. Place recovered ODS in cylinders meeting AHRI
Guideline K suitable for the type ODS (filled to no more than 80 percent
capacity) and provide appropriate |abeling.

2.  Digposeof al Class| and Class |1 ODS refrigerants in accordance with
the Clean Air Act Amendment of 1990.

3. Products, equipment and appliances containing ODS in a sealed, self-
contained system (e.g., residential refrigerators and window air
conditioners) shall be disposed of in accordance with 40 CFR 82.

Fire Suppression Containers: Fire suppression system cylinders and canisters
with electrical charges or initiators shall be deactivated prior to shipment.
Also, safety caps shall be used to cover exposed actuation mechanisms and
discharge ports on these special cylinders.

UNSALVAGEABLE MATERIAL

A.

Concrete, masonry, and other noncombustible material, except concrete
permitted to remain in place, shall be disposed of offsite.

Thefill in the disposal area after disposal is completed, the disposal area shall
be uniformly graded to drain.

Combustible material shall be disposed of offsite.

DEMOLITION PW/DEN001/480770
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D. Universal Waste Lamps and Thermostats. Dispose of in strict accordance with
40 CFR 273.

311 CLEANUP

A. Debrisand rubbish shall be removed from basement and similar excavations.
Debris and rubbish shall be removed and transported in a manner that prevents
spillage on streets or adjacent areas. Local regulations regarding hauling and
disposal shall apply.

END OF SECTION
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SECTION 03 10 00
CONCRETE FORMING AND ACCESSORIES

PART 1 GENERAL
1.01 REFERENCES

A. The following is a list of standards which may be referenced in this section:

1. American Concrete Institute (ACI):
a. 117/117R, Standard Tolerances for Concrete Construction and
Materials.

b.  318/318R, Building Code Requirements for Structural Concrete
and Commentary.
C. 347, Guide to Formwork for Concrete.

1.02 DESIGN REQUIREMENTS

A. Design formwork in accordance with ACI 347 and ACI 318/318R to provide
concrete finishes specified in Section 03 30 00, Cast-in-Place Concrete.

B.  When high range water reducer (superplasticizer) is used in concrete mix,
forms shall be designed for full hydrostatic pressure per ACI 347.

C. Make joints in forms watertight.

D.  Limit panel deflection to 1/360th of each component span to achieve
tolerances specified.

1.03 SUBMITTALS
A.  Action Submittals:

1. Shop Drawings:
a.  Layout of panel joints and tie hole pattern.
b.  Form Ties-Tapered Through-Bolts: Proposed method of sealing
form tie hole; coordinate with details shown.

c.  Manufacturer’s data for form release agent.
2. Samples: One each as follows:
a.  Form ties.

B. Informational Submittals:

1. Statement of qualification for formwork designer.
2. Manufacturer’s Certificate of Proper Installation in accordance with
Section 01 43 33, Manufacturers’ Field Services.

PW/DENO001/480770 CONCRETE FORMING
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1.04

PART 2

2.01

QUALIFICATIONS

Formwork Designer: Formwork, falsework, and shoring design shall be by an
engineer licensed in the state of Project.

PRODUCTS

FORM MATERIALS

A. Wall Forms and Underside of Slabs and Beams:

1.  Materials: Plywood, hard plastic finished plywood, overlaid waterproof
particle board, or steel in “new and undamaged” condition, of sufficient
strength and surface smoothness to produce specified finish.

Column Forms:

1. Rectangular Columns: As specified for walls.

2. Circular Columns: Fabricated steel or fiber reinforced plastic with
bolted together sections or spirally wound laminated fiber form
internally treated with release agent for height of column.

Sandblasted Surface Forms: Medium density overlay plywood for flat
concrete surfaces to be sandblasted.

Painted Surface Forms: High-density overlay plywood for flat concrete
surfaces to be painted.

All Other Forms: Materials as specified for wall forms.
Form Release Agent:

1. Material: Release agent shall not bond with, stain, or adversely affect
concrete surfaces, and shall not impair subsequent treatments of
concrete surfaces when applied to forms. A ready-to-use water based
material formulated to reduce or eliminate surface imperfections,
containing no mineral oil or organic solvents. Environmentally safe,
meeting local, state, and federal regulations.

2. Manufacturers and Products:

a. BASF, Shakopee, MN; MBT, Rheofinish 211.
b.  Cresset Chemical Company; Crete-Lease 20-VOC.

Rustication Grooves and Beveled Edge Corner Strips: Nonabsorbent material,
compatible with form surface, fully sealed on all sides prohibiting loss of
paste or water between the two surfaces.

CONCRETE FORMING PW/DENO001/480770
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H. Form Ties:

1.
2.

het

6.

Material: Steel.

Spreader Inserts:

a.  Conical or spherical type.

b.  Design to maintain positive contact with forming material.

c.  Furnish units that will leave no metal closer than 1.5 inches to
concrete surface when forms, inserts, and tie ends are removed.

Wire ties not permitted.

Flat bar ties for panel forms; furnish plastic or rubber inserts with

minimum 1.5-inch depth and sufficient dimensions to permit patching

of tie hole.

Water Stop Ties: For water-holding structures, basements, pipe

galleries, and accessible spaces below finish grade, furnish one of the

following:

a.  Integral steel water stop 0.103 inch thick and 0.625 inch in
diameter tightly and continuously welded to tie.

b.  Neoprene water stop 3/16 inch thick and 15/16 inch diameter
whose center hole is one half diameter of tie, or molded plastic
water stop of comparable size.

C. Orient water stop perpendicular to tie and symmetrical about
center of tie.

d.  Design ties to prevent rotation or disturbance of center portion of
tie during removal of ends and to prevent water leaking along tie.

Through-Bolts: Tapered minimum 1-inch diameter at smallest end.

PART 3 EXECUTION

3.01 FORM SURFACE PREPARATION

A.  Thoroughly clean form surfaces that will be in contact with concrete or that
have been in contact with previously cast concrete, dirt, and other surface
contaminants prior to coating surface.

B.  Exposed Wood Forms in Contact with Concrete: Apply form release agent as
recommended by the manufacturer.

C.  Steel Forms: Apply form release agent to steel forms as soon as they are
cleaned to prevent discoloration of concrete from rust.

3.02 ERECTION

A.  General: Unless specified otherwise, follow applicable recommendations of

ACI 347.
PW/DENO001/480770 CONCRETE FORMING
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B. Beveled Edges (Chamfer):

1. Form 3/4-inch bevels at concrete edges, unless otherwise shown.

2. Where beveled edges on existing adjacent structures are other than
3/4 inch, obtain Engineer’s approval of size prior to placement of
beveled edge.

C. Wall Forms:

1. Do not reuse forms with damaged surfaces.

2. Locate form ties and joints in an uninterrupted uniform pattern.

3. Inspect form surfaces prior to installation to assure conformance with
specified tolerances.

D.  Forms for Curbs, Sidewalks, and Driveways:

1.  Provide standard steel or wood forms.
2. Set forms to true lines and grades, and securely stake in position.

E. Form Tolerances: Provide forms in accordance with ACI 117/117R, ACI 347,
and ACI 318/318R and the following tolerances for finishes specified:

1. Wall Tolerances:
a. Straight Vertical or Horizontal Wall Surface: Flat planes within
tolerance specified.
b.  Wall Type W-A:

1)  Plumb within 1/4 inch in 10 feet or within 1 inch from top
to bottom for walls over 40 feet high.

2)  Depressions in Wall Surface: Maximum 5/16 inch when
10-foot straightedge is placed on high points in all
directions.

c. Wall Type W-B:

1)  Plumb within 1/8 inch in 10 feet or within 1/2 inch from top
to bottom for walls over 40 feet high.

2)  Depressions in Wall Surface: Maximum 1/8 inch when
10-foot straightedge is placed on high points in all
directions.

d.  Thickness: Maximum 1/4 inch minus or 1/2 inch plus from
dimension shown.
e.  Form Offset: Between adjacent pieces of formwork, facing
material shall not exceed 1/4 inch.
2. Beams and Columns Tolerances:
a.  Exposed Straight Horizontal and Vertical Surfaces: Flat planes
within tolerances specified.

CONCRETE FORMING PW/DENO001/480770
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b.  Lateral Alignment:

1)  Centerlines must be within plus or minus 1/2 inch from
dimensions shown.

2)  Atintersections, centerlines shall intersect within plus or
minus 1/2 inch of dimensions shown.

C. Beam Type B-A:

1)  Physical Dimensions: Maximum 1/4 inch minus or 1/2 inch
plus from dimension shown.

2)  Elevations: Within plus or minus 1/2 inch, except where
tops of beams become part of finished slab. In this case refer
to slab tolerances.

d.  Column Type C-A:

1)  Physical Dimensions: Maximum 1/4 inch minus or 1/2 inch
plus from dimension shown.

2)  Plumb within 1/4 inch in 10 feet in all directions with
maximum 1/2 inch out-of-plumb at top with respect to
bottom.

3.03 FORM REMOVAL

A.

Nonsupporting forms (sides of beams, walls, columns, and similar parts of
Work) may be removed after cumulatively curing at not less than 50 degrees F
for 24 hours from time of concrete placement if:

1. Concrete is sufficiently hard so as not to sustain damage by form
removal operations.
2. Curing and protection operations are maintained.

Elevated Structural Slabs or Beams: In accordance with ACI 318/318R,
Chapter 6, and at such time as concrete has reached compressive strength
equal to 80 percent of specified 28-day compressive strength as determined by
test cylinders.

END OF SECTION
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SECTION 03 21 00
REINFORCING STEEL

PART 1 GENERAL

1.01 REFERENCES

A. The following is a list of standards which may be referenced in this section:

1.

hd

American Concrete Institute (ACI):

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

b. SP-66, Detailing Manual.

American Welding Society (AWS): D1.4/D1.4M, Structural Welding

Code - Reinforcing Steel.

ASTM International (ASTM):

a. A82/A82M, Standard Specification for Steel Wire, Plain, for
Concrete Reinforcement.

b. A185/A185M, Standard Specification for Steel Welded Wire
Reinforcement, Plain, for Concrete.

C. A497/A497M, Standard Specification for Steel Welded Wire
Reinforcement, Deformed, for Concrete.

d. A615/A615M, Standard Specification for Deformed and Plain
Carbon-Steel Bars for Concrete Reinforcement.

e. A706/A706M, Standard Specification for Low-Alloy Steel
Deformed and Plain Bars for Concrete Reinforcement.

f. A767/767M, Standard Specification for Zinc-Coated (Galvanized)
Steel bars for Concrete Reinforcement

g.  AT75/A775M, Standard Specification for Epoxy-Coated Steel
Reinforcing Bars.

Concrete Reinforcing Steel Institute (CRSI):

a.  Placing Reinforcing Bars.

b. Manual of Standard Practice.

International Code Council (ICC): Evaluation Services Report.

Wire Reinforcement Institute (WRI): WWR-500, Manual of Standard

Practice, Structural Welded Wire Reinforcement.

1.02 SUBMITTALS

A.  Action Submittals:

1.  Shop Drawings prepared in accordance with CRSI Manual of Standard
Practice and ACI SP-66:
PW/DENO001/480770 REINFORCING STEEL
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a.  Bending lists.
b.  Placing drawings.
2. Welded, metallic sleeve splice, and mechanical threaded connection.

B. Informational Submittals:

1. Lab test reports for reinforcing steel showing stress-strain curves and
ultimate strengths.
2. Mechanical Threaded Connections:

a.  Current ICC Evaluation Services Report or equivalent code
agency report listing findings to include acceptance, special
inspection requirements, and restrictions.

b.  Verification device threads have been tested and meet
requirements for thread quality, in accordance with
manufacturer’s published methods.

c.  Manufacturer’s instructions.

3. Testresults of field testing.

1.03 DELIVERY, STORAGE, AND HANDLING

A. Unload, store, and handle bars in accordance with CRSI publication “Placing
Reinforcing Bars.”

PART 2 PRODUCTS
2.01 MATERIALS
A. Reinforcing Bars:

1. Includes stirrups, ties, and spirals.
2. ASTM A615/A615M, Grade 60.

B.  Mechanical Splices and Connections:

1.  Metal Sleeve Splice:
a.  Furnish with cast filler metal, capable of developing, in tension or
compression, 125 percent of minimum tensile strength of bar.
b. Manufacturer and Product: Erico Products, Inc., Cleveland, OH;
Cadweld T-Series.
2. Mechanical Threaded Connections:
a.  Furnish metal coupling sleeve with internal threads engaging
threaded ends of bars developing in tension or compression
125 percent of yield strength of bar.
b.  Manufacturers and Products:
1)  Erico Products, Inc., Cleveland, OH; Lenton Reinforcing
Steel Couplers.

REINFORCING STEEL PW/DENO001/480770
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2)  Richmond Screw Anchor Co., Inc., Fort Worth, TX;
Richmond DB-SAE Dowel Bar Splicers.

2.02 ACCESSORIES

A. Tie Wire:

1.
2.

Black, soft-annealed 16-gauge wire.
Nylon-, epoxy-, or plastic-coated wire.

B.  Bar Supports and Spacers:

1.

Use precast concrete bar supports or all-plastic bar supports and side
form spacers, unless noted otherwise. Do not use other types of supports
Oor spacers.

Bar supports shall have sufficient strength and stiffness to carry loads
without failure, displacement, or significant deformation. Space bar
supports so minimum concrete cover is maintained for reinforcing
between supports.

Use only precast concrete bar supports where concrete surfaces are
exposed to weather, earth, water, chloride intrusion, or corrosive
chemicals. Bar supports shall be nonconductive and have geometry and
bond characteristics that deter movement of moisture from the surface
to the reinforcement.

Precast concrete supports shall have same minimum strength and shall
be made from same materials as that of the concrete in which they are to
be embedded. Precast concrete supports shall be cast and properly cured
for at least 7 days before use and shall have a wire or other device cast
into each block for the purpose of attaching them securely to reinforcing
steel.

In Beams, Columns, Walls, and Slabs Exposed to View after Form
Removal: Use small precast concrete blocks made of same color as
concrete in which they are embedded.

Design and fabricate special bar supports for top reinforcing bars in
slabs where standard bar supports do not possess necessary geometry,
strength, or stiffness.

Plastic Bar Supports: Manufactured by Aztec Concrete Accessories,
Bloomington, CA.

Precast Concrete Supports: Total bond precast high performance
concrete bar supports as supplied by Con Sys Inc., Pinawa, MB,
Canada.
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2.03 FABRICATION

A.

B.

PART 3

Follow CRSI Manual of Standard Practice.
Bend bars cold.

EXECUTION

3.01 PREPARATION

A.

Notify Engineer when reinforcing is ready for inspection and allow sufficient
time for inspection prior to placing concrete.

Clean reinforcing bars of loose mill scale, oil, earth, and other contaminants.

Coat wire projecting from precast concrete bar supports with dielectric
material, epoxy, or plastic.

3.02 INSTALLATION

A. Bundle or space bars, instead of field bending where construction access
through reinforcing is necessary.
B.  Spacing and Positioning: Conform to ACI 318.
C. Location Tolerances: In accordance with CRSI publication, ‘“Placing
Reinforcing Bars”.
D.  Splicing:
1.  Follow ACI 318.
Use lap splices, unless otherwise shown or permitted in writing by
Engineer.
3. Welded Splices: Not permitted.
4.  Stagger splices in adjacent bars where indicated.
E.  Mechanical Splices and Connections:
1. Use only in areas specifically approved in writing by Engineer.
2.  Install threaded rods as recommended by manufacturer with threads
totally engaged into coupling sleeve and in accordance with ICC
Evaluation Services Report or equivalent code agency report.
3. For metal sleeve splice, follow manufacturer’s installation
recommendations.
4. Maintain minimum edge distance and concrete cover.
REINFORCING STEEL PW/DEN001/480770
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F.

J.

Tying Reinforcing Bars:

1. Tie every other intersection on mats made up of Nos. 3, 4, 5, and 6 bars
to hold them firmly at required spacing.

2.  Bend tie wire away from concrete surface to provide clearance of 1 inch
from surface of concrete to tie wire.

Reinforcement Around Openings: On each side and above and below pipe or
opening, place an equivalent area of steel bars to replace steel bars cut for
opening. Extend steel reinforcing a standard lap length beyond opening at
each end.

Welding Reinforcement: Not permitted.

Straightening and Rebending: Field bending of reinforcing steel bars is not
permitted.

Unless permitted by Engineer, do not cut reinforcing bars in field.

3.03 TESTS AND INSPECTION

A. Anindependent testing agency will be retained by Owner to visually inspect
and test reinforcing steel welds in accordance with AWS D1.4/D1.4M as
specified in Section 05 05 23, Welding.

B.  Anindependent testing agency will be retained by Owner to inspect each
mechanical splice and verify each component is installed in accordance with
manufacturer’s instructions and ICC Evaluation Services Report or equivalent
code agency report.

C.  Special inspection will be provided by Owner.

END OF SECTION
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SECTION 03 30 00
CAST-IN-PLACE CONCRETE

PART 1 GENERAL

1.01 REFERENCES

A. The following is a list of standards that may be referenced in this section:

1. American Concrete Institute (ACI):

a.

opo

g

117, Specification for Tolerances for Concrete Construction and
Materials.

301, Specifications for Structural Concrete.

305.1, Specification for Hot Weather Concreting.

306.1, Standard Specification for Cold Weather Concreting.
350.1, Specification for Tightness Testing of Environmental
Engineering Concrete Containment Structures.

CP-1, Technical Workbook for ACI Certification of Concrete
Field Testing Technician — Grade 1.

2. ASTM International (ASTM):

a.

b.
c.

PW/DENO001/480770
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C31/C31M, Standard Practice for Making and Curing Concrete
Test Specimens in the Field.

C33/C33M, Standard Specification for Concrete Aggregates.
C39/C39M, Standard Test Method for Compressive Strength of
Cylindrical Concrete Specimens.

C94/C94M, Standard Specification for Ready-Mixed Concrete.
C109/C109M, Standard Test Method for Compressive Strength of
Hydraulic Cement Mortars (Using 2-in. or [SO-mm] Cube
Specimens).

C143/C143M, Standard Test Method for Slump of Hydraulic-
Cement Concrete.

C150/C150M, Standard Specification for Portland Cement.
C157/C157M, Standard Test Method for Length Change of
Hardened Hydraulic-Cement Mortar and Concrete.

C227, Standard Test Method for Potential Alkali Reactivity of
Cement-Aggregate Combinations (Mortar-Bar Method).
C231/C231M, Standard Test Method for Air Content of Freshly
Mixed Concrete by the Pressure Method.

C260/C260M, Standard Specification for Air-Entraining
Admixtures for Concrete.

C494/C494M, Standard Specification for Chemical Admixtures
for Concrete.

C595/C595M, Standard Specification for Blended Hydraulic
Cements.

CAST-IN-PLACE CONCRETE
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1.02 DEFINITIONS

aa.

bb.

CC.

dd.

cc.

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

C881/C881M, Standard Specification for Epoxy-Resin-Base
Bonding Systems for Concrete.

C979/C979M, Standard Specification for Pigments for Integrally
Colored Concrete.

(€989, Standard Specification for Slag Cement for Use in Concrete
and Mortars.

C1012/C1012M, Standard Test Method for Length Change of
Hydraulic-Cement Mortars Exposed to a Sulfate Solution.
C1017/C1017M, Standard Specification for Chemical Admixtures
for Use in Producing Flowing Concrete.

C1074, Standard Practice for Estimating Concrete Strength by the
Maturity Method.

C1077, Standard Practice for Agencies Testing Concrete and
Concrete Aggregates for Use in Construction and Criteria for
Testing Agency Evaluation.

C1218/C1218M, Standard Test Method for Water-Soluble
Chloride in Mortar and Concrete.

C1240, Standard Specification for Silica Fume Used in
Cementitious Mixtures.

C1260, Standard Test Method for Potential Alkali Reactivity of
Aggregates (Mortar-Bar Method).

C1293, Standard Test Method for Determination of Length
Change of Concrete Due to Alkali-Silica Reaction.

C1567, Standard Test Method for Determining the Potential
Alkali-Silica Reactivity of Combinations of Cementitious
Materials and Aggregate (Accelerated Mortar-Bar Method).
C1582/C1582M, Standard Specification for Admixtures to Inhibit
Chloride-Induced Corrosion of Reinforcing Steel in Concrete.
C1602/C1602M, Standard Specification for Mixing Water Used
in the Production of Hydraulic Cement Concrete.

D4580, Standard Practice for Measuring Delaminations in
Concrete Bridge Decks by Sounding.

E329, Standard Specification for Agencies Engaged in
Construction Inspection, Special Inspection, or Testing Materials
Used in Construction.

E1155, Standard Test Method for Determining Fr Floor Flatness
and Fp Floor Levelness Numbers.

3. National Ready Mixed Concrete Association (NRMCA).

A. Basin Train: Series of interconnected basins that operate as a unit with same
water level.
CAST-IN-PLACE CONCRETE PW/DEN001/480770
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B.  Cold Weather: When ambient temperature is below 40 degrees F or is
approaching 40 degrees F and falling.

C. Contractor’s Licensed Design Engineer: Individual representing Contractor
who is licensed to practice engineering as defined by statutory requirements of
professional licensing laws in state or jurisdiction in which Project is to be
constructed.

D. Defective Area: Surface defects that include honeycomb, rock pockets,
indentations, and surface voids greater than 3/16-inch deep, surface voids
greater than 3/4 inch in diameter, cracks in liquid containment structures and
below grade habitable spaces that are 0.005-inch wide and wider, and cracks
in other structures that are 0.010-inch wide and wider, spalls, chips, embedded
debris, sand streaks, mortar leakage from form joints, deviations in formed
surface that exceed specified tolerances and include but are not limited to fins,
form pop-outs, and other projections. At exposed concrete, defective areas
also include texture irregularities, stains, and other color variations that cannot
be removed by cleaning.

E.  Exposed Concrete: Concrete surface that can be seen inside or outside of
structure regardless of whether concrete is above water, dry at all times, or can
be seen when structure is drained.

F.  Hot Weather: As defined in ACI 305.1.

G. Hydraulic Structure: Liquid containment structure.

H. New Concrete: Less than 60 days old.

L Slurry Mixture: Mixture of sand, 3/8-inch maximum nominal aggregate size,

cement, and water for wall construction joints with waterstop.
1.03 SUBMITTALS
A.  Action Submittals:

1.  Mix Designs:
a.  Contain proportions of materials and admixtures to be used on
Project, signed by mix designer.
b.  Documentation of average strength for each proposed mix design
in accordance with ACI 301.

c.  Manufacturer’s Certificate of Compliance, in accordance with
Section 01 61 00, Common Product Requirements, for the
following:
1)  Portland cement.
2)  Fly ash.
PW/DEN001/480770 CAST-IN-PLACE CONCRETE
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3)  Slag cement.

4)  Silica Fume.

5)  Aggregates, including specified class designation for coarse
aggregate.

6)  Admixtures.

7)  Concrete producer has verified compatibility of constituent

materials in design mix.

d.  Test Reports:
1)  Water-Soluble Chloride-Ion Content in Hardened Concrete:

Unless otherwise permitted, in accordance with

ASTM C1218/C1218M at an age between 28 days and

42 days.

e.  Aggregates:

1)  Coarse Aggregate Gradation: List gradings and percent
passing through each sieve.

2)  Fine Aggregate Gradation: List gradings and percent
passing through each sieve.

3)  Percent of fine aggregate weight to total aggregate weight.

4)  Deleterious substances in fine aggregate per
ASTM C33/C33M, Table 2.

5)  Deleterious substances in coarse aggregate per
ASTM C33/C33M, Table 4.

6)  Test Reports:

a)  Alkali Aggregate Reactivity: Aggregate shall be
classified as nonpotentially reactive in accordance
with Article Concrete Mix Design. Include
documentation of test results per applicable standards.

f. Admixtures: Manufacturer’s catalog cut sheets and product data
sheets for each admixture used in proposed mix designs.
Product Data: Specified ancillary materials.
3. Detailed plan for curing and protection of concrete placed and cured in
cold weather. Details shall include, but not be limited to, the following:
a.  Procedures for protecting subgrade from frost and accumulation
of ice or snow on reinforcement, other metallic embeds, and forms
prior to placement.
b.  Procedures for measuring and recording temperatures of
reinforcement and other embedded items prior to concrete
placement.

N

c.  Methods for temperature protection during placement.

d.  Types of covering, insulation, housing, or heating to be provided.

e.  Curing methods to be used during and following protection
period.

f. Use of strength accelerating admixtures.

Methods for verification of in-place strength.

CAST-IN-PLACE CONCRETE PW/DENO001/480770
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h.  Procedures for measuring and recording concrete temperatures.

1. Procedures for preventing drying during dry, windy conditions.

Detailed plan for hot weather placements including curing and

protection for concrete placed in ambient temperatures over

80 degrees F. Plan shall include, but not be limited to, the following:

a.  Procedures for measuring, and recording temperatures of
reinforcement and other embedded items prior to concrete
placement.

b.  Use of retarding admixture.

Methods for controlling temperature of reinforcement and other

embedded items and concrete materials before and during

placement.

Types of shading and wind protection to be provided.

Curing methods, including use of evaporation retardant.

Procedures for measuring and recording concrete temperatures.

g.  Procedures for preventing drying during dry, windy conditions.

Thermal Control Plan: For concrete sections with a minimum specified

dimension that is greater than 2 feet 6 inches.

o

-0 o

B. Informational Submittals:

1. Preinstallation Conference minutes.
Manufacturer’s application instructions for bonding agent and bond
breaker.
3. Manufacturer’s Certificate of Compliance to specified standards:
a.  Bonding agent.
b.  Bond breaker.
4, Statement of Qualification:
a.  Batch Plant: Certification as specified herein.
b.  Mix designer.
C. Installer.
d.  Testing agency.
5.  Field test reports.
6.  Recorded temperature data from concrete placement where specified.
7.  Tightness test results.
8.  Concrete Delivery Tickets:
a.  For each batch of concrete before unloading at Site.
b.  Inaccordance with ASTM C94/C94M, including requirements
14.2.1. through 14.2.10.
c.  Indicate amount of mixing water withheld and maximum amount
that may be permitted to be added at Site.
PW/DEN001/480770 CAST-IN-PLACE CONCRETE
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1.04 QUALITY ASSURANCE

A.  Concrete construction shall conform to requirements of ACI 117 and
ACI 301, except as modified herein.

B.  Qualifications:

1. Batch Plant: NRMCA Program for Certification of Ready-Mixed
Concrete Production Facilities or approved equivalent program.
2. Mix Designer: Person responsible for developing concrete mixture
proportions certified as NRMCA Concrete Technologist Level 2 or
DOT certified mix designer in jurisdiction of the Work. Requirement
may be waived if individual is Contractor’s Licensed Design Engineer.
3. Testing Agency: Unless otherwise permitted, an independent agency,
acceptable to authorities having jurisdiction, qualified according to
ASTM C1077 and ASTM E329 for testing indicated.
a.  Where field testing is required of Contractor, 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.
b.  Personnel performing laboratory tests shall be ACI-certified
Concrete Strength Testing Technician and Concrete Laboratory
Testing Technician - Grade 1. Testing Agency laboratory
supervisor shall be an ACl-certified Concrete Laboratory Testing
Technician - Grade II.

C.  Thermal Control Plan: When required, shall include the following minimum
requirements:

1.  Calculated or measured adiabatic temperature rise of concrete.

2. Upper limit for concrete temperature at time of placement.

3. Description of specific measures and equipment that will be used to
ensure maximum temperature in placement will not exceed specified
maximum temperature limit.

4.  Calculated maximum temperature in placement based on expected
conditions at time of placement and use of proposed measures to control
temperatures.

5. Description of specific measures and equipment that will be used to
ensure temperature difference will not exceed specified temperature
difference limit.

6.  Calculated maximum temperature difference in placement based on
expected conditions at time of placement and use of proposed measures
to control temperature differences.

7.  Description of equipment and procedures that will be used to monitor
and log temperatures and temperature differences.
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*

10.

11.

12.

13.

14.

Drawing showing locations for temperature sensors in placement.

Description of format and frequency of providing temperature data to

Engineer.

Description of measures to address and reduce excessive temperatures

and temperature differences, if they occur.

Description of curing procedures, including materials and methods, and

curing duration.

Description of formwork removal procedures to ensure temperature

difference at temporarily exposed surface will not exceed temperature

difference limit, and how curing will be maintained.

Alternate temperature limits when permitted by Engineer.

a.  Determination of alternate temperature limits shall be based on
detailed thermal and crack analyses.

b.  Analyses shall be stamped by Contractor’s Licensed Design
Engineer.

If concrete design mixture is changed, thermal control plan must be

updated.

D. Preinstallation Conference:

1.  Required Meeting Attendees:
a.  Contractor, including pumping, placing and finishing, and curing
subcontractors.
b.  Ready-mix producer.
c.  Admixture representative.
d.  Testing and sampling personnel.
e.  Engineer who authored Statement of Special Inspection Plan or
Engineer’s designee.
2. Schedule and conduct prior to incorporation of respective products into
Project. Notify Engineer of location and time.
3.  Agenda shall include:
a.  Admixture types, dosage, performance, and redosing at Site.
b. Mix designs, test of mixes, and Submittals.
c.  Placement methods, techniques, equipment, consolidation, and
form pressures.
d.  Slump and placement time to maintain slump.
e. Finish, curing, and water retention.
f. Thermal control plan.
g.  Protection procedures for weather conditions.
h.  Other specified requirements requiring coordination.
4. Conference minutes as specified in Section 01 31 19, Communication
and Project Meetings.
PW/DENO001/480770 CAST-IN-PLACE CONCRETE
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PART 2 PRODUCTS
2.01 MATERIALS
A. Cementitious Materials:

1.  Cement:
a.  Portland Cement: Unless otherwise specified, conform to
requirements of ASTM C150/C150M.
b.  Blended Hydraulic Cement:
1)  Unless otherwise specified, conform to requirements of
ASTM C595/C595M.
2)  Portland cement used in blended hydraulic cement, conform
to requirements of ASTM C150/C150M.
c.  Furnish from one source.
2. Supplementary Cementitious Materials (SCM):
a.  Fly Ash (Pozzolan): Class F fly ash in accordance with
ASTM C618, except as modified herein:
1) ASTM C618, Table 1, Loss on Ignition: Unless permitted
otherwise, maximum 3 percent.
b. Slag Cement: In accordance with ASTM C989, Grade 100 or
Grade 120.
c. Silica Fume: ASTM C1240.

B.  Aggregates: Furnish from one source for each aggregate type used in a mix
design.

1.  Normal-Weight Aggregates:
a. In accordance with ASTM C33/C33M, except as modified herein.
1)  Class Designation: 4S unless otherwise specified.
b.  Free of materials and aggregate types causing popouts,
discoloration, staining, or other defects on surface of concrete.
c.  Alkali Silica Reactivity: See Article Concrete Mix Design.
2.  Fine Aggregates:
a. Clean, sharp, natural sand.
b.  ASTM C33/C33M.
C. Limit deleterious substances in accordance with
ASTM C33/C33M, Table 2 and as follows:
1)  Limit material finer than 75-um (No. 200) sieve to 5 percent
mass of total sample.
2)  Limit coal and lignite to 1.0 percent.
3.  Coarse Aggregate:
a.  Natural gravels, combination of gravels and crushed gravels,
crushed stone, or combination of these materials containing no
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more than 15 percent flat or elongated particles (long dimension
more than five times the short dimension).

b.  Limit deleterious substances in accordance with
ASTM C33/C33M, Table 4 for specified class designation.

C.  Admixtures: Unless otherwise permitted, furnish from one manufacturer.

1.

SR

*

Characteristics:
a.  Compatible with other constituents in mix.
b. Contain at most, only trace amount chlorides in solution.
c.  Furnish type of admixture as recommended by manufacturer for
anticipated temperature ranges.
Air-Entraining Admixture: ASTM C260/C260M.
Water-Reducing Admixture: ASTM C494/C494M, Type A or Type D.
a. Manufacturers and Products:
1)  BASF Admixtures Inc., Shakopee, MN; Pozzolith Series or
PolyHeed Series.
2)  Euclid Chemical Co., Cleveland, OH; Eucon Series.
3)  W.R. Grace & Co., Cambridge, MA; Daracem Series or
Mira Series.
Retarding Admixture: ASTM C 494/C 494M, Type B.
Accelerating Admixture: ASTM C 494/C 494M, Type C.
High-Range, Water-Reducing Admixture: ASTM C494/C494M, Type F
or Type G.
a. Manufacturers and Products:
1)  BASF Admixtures Inc., Shakopee, MN; Glenium Series,
PS 1460, or Rheobuild 1000.
2)  Euclid Chemical Co., Cleveland, OH; Eucon Series or
Plastol Series.
3)  W.R. Grace & Co., Cambridge, MA; ADVA Series,
Daracem Series, or EXP 950.
Plasticizing Admixture: ASTM C1017/C1017M, Type 1 or Type 11
Do not use calcium chloride as an admixture.
Admixtures with no standard, ASTM or other, designation may be used
where permitted.

D.  Water and Ice: Mixing water for concrete and water used to make ice shall be
potable water, unless alternative sources of water are permitted.

1. Water from alternative sources shall comply with requirements of
ASTM C1602/C1602M, and concentration of chemicals in combined
mixing water shall be less than:
a.  Chloride Content: 1,000 ppm.
b.  Sulfate Content as SO4: 3,000 ppm.
PW/DENO001/480770 CAST-IN-PLACE CONCRETE
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c.  Alkalis as (Na2O + 0.658 K:0): 600 ppm.
d.  Total Solids by Mass: Less than 50,000 ppm.

2.02 ANCILLARY MATERIALS

A.

D.

Bonding Agent: Unless otherwise specified, in accordance with the following:

1. ASTM C881/C881M, Type V.

2. Two-component, moisture insensitive, 100 percent solids epoxy.

3. Consult manufacturer for surface finish, pot life, set time, vertical or
horizontal application, and forming restrictions.

Bond Breaker:

1.  Nonstaining type, providing positive bond prevention.
2. Manufacturers and Products:
a.  Dayton Superior Corporation, Kansas City, KS; EDOCO Clean
Lift Bond Breaker.
b. Nox-Crete Products Group, Omaha, NE; Silcoseal Select.

Repair Material:

1.  In accordance with requirements of Section 03 01 32, Repair of Vertical
and Overhead Concrete Surfaces.

2. In accordance with requirements of Section 03 01 33, Repair of
Horizontal Concrete Surfaces.

Crack Repair: In accordance with requirements of Section 03 64 23, Crack
Repair Epoxy Injection Grouting.

2.03 CONCRETE MIX DESIGN

A.

General:

1.  See Supplement at the end of this section for mix design requirements
for each class of concrete used on Project.

2. Prepare design mixtures for each type and strength of concrete, selecting
and proportioning ingredients in accordance with requirements of
ACI 301, unless otherwise specified.

3. Selection of constituent materials and products in mix design are
optional, unless specified otherwise.

4. Unless otherwise permitted, use water-reducing admixture or water-
reducing admixture and high-range, water-reducing admixture, or
plasticizing admixture in pumped concrete, in concrete with a water-
cementitious materials ratio below 0.50, and in concrete that is part of a
liquid-containment structure.
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Unless otherwise permitted, use water-reducing admixture and high-
range, water-reducing admixture, or plasticizing admixture in columns,
piers, pilasters, and walls.

Use water-reducing admixture or high-range, water-reducing admixture,
or plasticizing admixture to achieve fresh properties that facilitate
handling, placing, and consolidating of concrete, and specified hardened
properties.

Use water-reducing and retarding admixture when anticipated high
temperatures, low humidity, or other adverse placement conditions can
adversely affect fresh properties of concrete.

Unless otherwise specified, desired fresh properties of concrete shall be
determined by Contractor, and coordinated with concrete producer.
Fresh properties of concrete shall remain stable to satisfaction of
Contractor, for duration of placement and consolidation, and shall
remain in conformance with requirements of Contract Documents.
Contractor is encouraged to consider using environmentally sustainable
concrete mix design technologies such as use of supplementary
cementitious materials and aggregate packing.

B. Potential alkali-aggregate reactivity of concrete:

1.

2.

Do not use aggregates known to be susceptible to alkali-carbonate

reaction (ACR).

Aggregates shall have been tested to determine potential alkali-

aggregate reactivity in concrete in accordance with ASTM C1260 or

ASTM C1567.

a.  Aggregates that indicate expansion greater than 0.10 percent at
16 days after casting shall not be used unless they have been
shown to be nondeleteriously reactive in accordance with
ASTM C227 or ASTM C1293, with less than 0.04 percent
expansion at 1 year for cement-aggregate combinations or less
than 0.04 percent expansion at 2 years for combinations with
pozzolan or slag.

b.  Alkali content of cement used in proposed concrete mixture shall
not be greater than alkali content of cement used in test for
potential alkali-aggregate reactivity.

c.  Use low-alkali cement or incorporate pozzolans into concrete
mixture as necessary to satisfy testing for potential alkali
reactivity.

C.  Proportions:

1.
2.

Design mix to meet aesthetic, durability, and strength requirements.
Where fly ash is included in mix, minimum fly ash content shall be a
minimum of 15 percent of weight of total cementitious materials.
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2.04

2.05

2.06

D.  Slump Range at Site:

1.

3.

Prior to submitting mix design, consult with concrete producer and
select a target slump value at point of delivery, for each application of
each design mix. Unless otherwise permitted, target slump value will
then be enforced for duration of Project.

Design mixes that include a high-range, water-reducing or a plasticizing
admixture shall have a minimum slump of 2 inches prior to addition of
admixture. Unless otherwise permitted, slump shall be 8 inches
maximum at point of delivery, for concrete with a high-range, water-
reducing admixture.

Slump tolerance shall meet requirements of ACI 117.

E. Combined Aggregate Gradation:

1.

Combined Gradation Limits: Fine aggregate shall be in range of
36 percent to 40 percent of total aggregate weight.

CONCRETE MIXING

A.  General: In accordance with ACI 301, except as modified herein.

B. Truck Mixers:

1.

2.

For every truck, test slump of samples taken per ASTM C94/C94M,
paragraph 12.5.1.

Where specified slump is more than 4 inches, and if slump tests differ
by more than 2 inches, discontinue use of truck mixer, unless causing
condition is corrected and satisfactory performance is verified by
additional slump tests.

TEMPERATURE LIMITS

A.  For concrete sections with a minimum specified dimension that is greater than
2 feet 6 inches, and unless otherwise permitted:

1.

Provide documentation that maximum concrete temperature in structure
will not exceed 158 degrees Fahrenheit, and maximum temperature
differential between center of section and external surfaces of concrete
will not exceed 35 degrees Fahrenheit.

SOURCE QUALITY CONTROL

A.  Source Quality Control Inspection: Engineer shall have access to and have
right to inspect batch plants, cement mills, and supply facilities of suppliers,
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manufacturers, and Subcontractors, providing products included in this
section.

PART 3 EXECUTION

3.01 PLACING CONCRETE

A.  Preparation: Meet requirements ACI 301, except as modified herein.

B. Inspection: Notify Engineer and Special Inspector at least 1 full working day
in advance before starting to place concrete.

C. Placement into Formwork:

1.
2.

Reinforcement: Secure in position before placing concrete.

Place concrete as soon as possible after leaving mixer, without

segregation or loss of ingredients, without splashing forms or steel

above, and in layers not over 1.5 feet deep, except for slabs which shall
be placed full depth. Place and consolidate successive layers prior to
initial set of first layer to prevent cold joints.

Placement frequency shall be such that lift lines will not be visible in

exposed concrete finishes.

Use placement devices, for example chutes, pouring spouts, and pumps

as required to prevent segregation.

Vertical Free Fall Drop to Final Placement:

a.  Forms 8 Inches or Less Wide: 5 feet.

b.  Forms Wider than 8 Inches: 8 feet, except as specified.

For placements where drops are greater than specified, use placement

device such that free fall below placement device conforms to required

value.

a.  Limit free fall to prevent segregation caused by aggregates hitting
steel reinforcement.

Do not use aluminum conveying devices.

Provide sufficient illumination in the interior of forms so concrete

deposition is visible, permitting confirmation of consolidation quality.

Joints in Footings and Slabs:

a.  Ensure space beneath plastic waterstop completely fills with
concrete.

b.  During concrete placement, make visual inspection of entire
waterstop area.

c.  Limit concrete placement to elevation of waterstop in first pass,
vibrate concrete under waterstop, lift waterstop to confirm full
consolidation without voids, and place remaining concrete to full
height of slab.

d.  Apply procedure to full length of waterstop.

PW/DENO001/480770 CAST-IN-PLACE CONCRETE
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10. Trowel and round off top exposed edges of walls with 1/4-inch radius
steel edging tool.
11.  Cure concrete as specified in Section 03 39 00, Concrete Curing.

D. Conveyor Belts and Chutes:

1.  Design and arrange ends of chutes, hopper gates, and other points of
concrete discharge throughout conveying, hoisting, and placing system
for concrete to pass without becoming segregated.

2. Do not use chutes longer than 50 feet.

3. Minimum Slopes of Chutes: Angled to allow concrete to readily flow
without segregation.

4.  Conveyor Belts:

a.  Approved by Engineer.

b.  Wipe clean with device that does not allow mortar to adhere to
belt.

c.  Cover conveyor belts and chutes.

E. Retempering: Not permitted for concrete where cement has partially hydrated.
F.  Pumping of Concrete:

1.  Provide standby pump, conveyor system, crane and concrete bucket, or

other system onsite during pumping, for adequate redundancy to ensure

completion of concrete placement without cold joints in case of primary

placing equipment breakdown.

Minimum Pump Hose (Conduit) Diameter: 4 inches.

3.  Replace pumping equipment and hoses (conduits) that are not
functioning properly.

N

G. Concrete sections with a minimum specified dimension that is greater than
2 feet 6 inches:

1. Cure and protect concrete in accordance with accepted thermal control

plan and as follows:

a.  Minimum curing period shall be 14 days.

b.  Unless otherwise permitted, preserve moisture by maintaining
forms in place.

2. Strength measurement shall be representative of in-place concrete
within 2 inches of concrete surface.

3. Concrete strength shall be verified through correlation of concrete
temperature and compressive strengths established by cylinder
compressive tests and in accordance with ASTM C1074.

4.  Unless otherwise specified, control concrete temperatures to within
specified limits from time concrete is placed until time internal
temperature has cooled from its maximum, such that difference between
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average daily ambient and maximum internal concrete temperature at

time of protection removal, is less than specified temperature difference

limit.

Unless otherwise specified, place one temperature sensor at center of

mass of placement and one temperature sensor at a depth 2 inches from

center of nearest exterior surface. Place additional sensor at each

location to serve as a backup in event that other temperature sensor fails.

In addition, provide temperature sensor in shaded location for

monitoring ambient onsite temperature.

a.  Unless otherwise specified, monitor temperatures hourly using
electronic sensors capable of measuring temperature from
32 degrees F to 212 degrees F to an accuracy of 2 degrees F.

b.  Ensure temperature sensors are operational before placing
concrete.

c.  Unless otherwise specified, provide data from sensors to Engineer
on a daily basis, until requirements are met.

d.  Compare temperatures and temperature differences with
maximum limits specified in Article Temperature Limits every
12 hours, unless otherwise permitted. If either exceeds specified
limits, take immediate action as described in accepted thermal
control plan to remedy situation. Do not place additional mass
concrete until cause of excessive temperature or temperature
difference has been identified and corrections are accepted.

H. Maximum Size of Concrete Placements:

1.

2.

Limit size of each placement to allow for strength gain and volume

change as a result of shrinkage.

Locate expansion, control, and contraction joints where shown on

Drawings.

Construction Joints: Unless otherwise shown or permitted, locate

construction joints as follows:

a.  Locate construction joints as shown on Drawings or where
approved in joint location submittal required in Section 03 15 00,
Concrete Joints and Accessories.

b.  Provide vertical construction joints in walls and slabs at maximum
spacing of 40 feet, unless shown or approved otherwise.

c.  When vertical expansion, contraction, or control joint spacing
does not exceed 60 feet, intermediate construction joints are not
required.

d.  Uniformly space vertical construction joints within straight
sections of walls and slabs, avoiding penetrations.

Consider beams, girders, brackets, column capitals, and haunches as

part of floor or roof system and place monolithically with floor or roof

system.
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5. Should placement sequence result in cold joint located below finished
water surface, install waterstop in joint.

L Minimum Time between Adjacent Placements:

—

Construction or Control Joints: 7 days unless otherwise specified.
2. Construction joint between top of footing or slab, and column or wall:
As soon as can safely be done without damaging previously cast
concrete or interrupting curing thereof, but not less than 24 hours.
Expansion or Contraction Joints: 1 day.
4. For columns and walls with a height in excess of 10 feet, wait at least
2 hours before depositing concrete in beams, girders, or slabs supported
thereon.
5. For columns and walls 10 feet in height or less, wait at least 1 hour prior
to depositing concrete in beams, girders, brackets, column capitals, or
slabs supported thereon.

»

J. Consolidation and Visual Observation:

—

Consolidation Equipment and Methods: ACI 301.

2. Provide at least one standby vibrator in operable condition at Site prior
to placing concrete.

3. Provide sufficient windows in forms or limit form height to allow for
concrete placement through windows and for visual observation of
concrete.

4.  Vibrate concrete in vicinity of joints to obtain impervious concrete.

K. Hot Weather:

1. Prepare ingredients, mix, place, cure, and protect in accordance with

ACI 301, ACI 305.1, and as follows:

a.  Maintain concrete temperature below 90 degrees F at time of
placement, or furnish test data or other proof that admixtures and
mix ingredients do not produce flash set plastic shrinkage, or
cracking as a result of heat of hydration. Cool ingredients before
mixing to maintain fresh concrete temperatures as specified or
less.

b.  Provide for windbreaks, shading, fog spraying, sprinkling, ice, wet
cover, or other means as necessary to maintain concrete at or
below specified temperature.

2. Concrete Curing: As specified in Section 03 39 00, Concrete Curing.
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L. Cold Weather Placement:

1. Unless otherwise permitted, shall be in accordance with requirements of
ACI 306.1 and as follows:

a.  Cold weather requirements shall apply when ambient temperature
is below 40 degrees F or approaching 40 degrees F and falling.

b. Do not place concrete over frozen earth or against surfaces with
frost or ice present. Frozen earth shall be thawed to acceptance of
Engineer.

c.  Unless otherwise permitted, do not place concrete in contact with
surfaces less than 35 degrees F; requirement is applicable to all
surfaces including reinforcement and other embedded items.

d.  Provide supplemental external heat as needed when other means
of thermal protection are unable to maintain minimum surface
temperature of concrete as specified in ACI 306.1.

e.  Maintain minimum surface temperature of concrete as specified in
ACI 306.1 for no less than 3 days during cold weather conditions.

f. Cure concrete as specified in Section 03 39 00, Concrete Curing.
1)  Protect concrete from freezing until end of curing period

and until concrete has attained a compressive strength of
3,500 psi or design compressive strength if less than
3,500 psi.

2. Provide maximum and minimum temperature sensors placed on
concrete surfaces spaced throughout Work to allow monitoring of
concrete surface temperatures representative of Work. Unless otherwise
permitted, record surface temperature of concrete at least once every
12 hours during specified curing period.

3. External Heating Units: Do not exhaust heater flue gases directly into
enclosed area as it causes concrete carbonation as a result of
concentrated carbon dioxide.

4. Maintain curing conditions as specified in Section 03 39 00, Concrete
Curing.

3.02 CONCRETE BONDING
A. Construction Joints in New Concrete Members:

1. Prepare surface of construction joint as specified in Section 03 15 00,
Concrete Joints and Accessories.
2. Horizontal Construction Joints Containing Waterstop in New Concrete
Walls:
a.  Unless otherwise permitted, place slurry mixture 4-inch maximum
thickness, 2-inch minimum thickness in horizontal construction
joints containing waterstops.
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b.  Use positive measuring device such as bucket or other device that

will contain only enough slurry mixture for depositing in visually
measurable area of wall to ensure that portion of form receives
appropriate amount of slurry mixture to satisfy placement
thickness requirements.

c. Do not deposit slurry mixture from pump hoses or large concrete
buckets, unless specified placement thickness can be maintained
and verified through inspection windows close to joint, or by other
means.

d.  Limit concrete placed immediately on top of slurry mixture to
12 inches thick. Thoroughly vibrate to mix concrete and slurry
mixture together.

B.  Construction Joints at Existing Concrete:

1.

2.

Thoroughly clean and mechanically roughen existing concrete surfaces
to roughness profile of 1/4 inch.
Saturate surface with water for 24 hours prior to placing new concrete.

3.03 REPAIRING CONCRETE

A.  General:

1. Inject cracks that leak with crack repair epoxy as specified in
Section 03 64 23, Crack Repair Epoxy Injection Grouting.

2. Repair defective areas of concrete.

3. Repair horizontal concrete surfaces in accordance with
Section 03 01 33, Repair of Horizontal Concrete Surfaces.

4.  Repair vertical and overhead concrete surfaces in accordance with
Section 03 01 32, Repair of Vertical and Overhead Concrete Surfaces.

5.  Develop repair techniques with material manufacturer on surface that
will not be visible in final construction prior to starting actual repair
work and show how finish color will blend with adjacent surfaces.
Obtain approval from Engineer.

6.  Obtain quantities of repair material and manufacturer’s detailed
instructions for use to provide repair with finish to match adjacent
surface or apply sufficient repair material adjacent to repair to blend
finish appearance.

7. Repair of concrete shall provide structurally sound surface finish,

uniform in appearance or upgrade finish by other means until acceptable
to Engineer.

B.  Tie Holes: Unless otherwise specified, fill with specified repair material.

1.  Prepare substrate and mix, place, and cure repair material per
manufacturer’s written recommendations.
CAST-IN-PLACE CONCRETE PW/DEN001/480770
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C. Exposed Metal Objects:

1.  Remove metal objects not intended to be exposed in as-built condition
of structure including wire, nails, and bolts, by chipping back concrete
to depth of 1 inch and then cutting or removing metal object.

2. Repair area of chipped-out concrete as specified for defective areas.

D.  Blockouts at Pipes or Other Penetrations: Where shown install in accordance
with requirements of Drawings.
3.04 CONCRETE WALL FINISHES
A. Type W-1 (Ordinary Wall Finish):

1. Patch tie holes.

2. Knock off projections.

3. Repair defective areas.

4.  Inject cracks in accordance with requirements of Section 03 64 23,
Crack Repair Epoxy Injection Grouting.

B. Type W-2 (Smooth Wall Finish):

1. Patch tie holes.

2. Grind off fins and other projections.

3. Repair defective areas to provide smooth uniform appearance.

4.  Inject cracks in accordance with requirements of Section 03 64 23,
Crack Repair Epoxy Injection Grouting.

C. Type W-3 (Controlled Permeability Form Liner): Not used
D. Type W-4 (Finish for Cementitious Coatings): In accordance with
requirements for Type W-2 except as follows:

1. Leave surface ready for cementitious coating specified in
Section 09 97 26, Cementitious Coatings.

E.  Type W-5 (Finish for Painting): In accordance with requirements for

Type W-2 except as follows:

1. Leave surface ready for painting as specified in Section 09 90 00,
Painting and Coating.
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3.05 CONCRETE SLAB FINISHES

A. General:

1.

2.

3.
4.
5

Use manual screeds, vibrating screeds, or roller compacting screeds to
place concrete level and smooth.

Do not use “jitterbugs” or other special tools designed for purpose of
forcing coarse aggregate away from surface and allowing layer of
mortar, which will be weak and cause surface cracks or delamination, to
accumulate.

Finish slab in accordance with specified slab finish.

Do not dust surfaces with dry materials nor add water to surfaces.

Cure concrete as specified in Section 03 39 00, Concrete Curing.

B.  Type S-1 (Steel Troweled Finish):

1.

»

Finish by screeding and floating with straightedges to bring surfaces to

required finish elevation.

Wood float to true, even plane with no coarse aggregate visible.

Use sufficient pressure on wood floats to bring moisture to surface.

After surface moisture has disappeared, hand steel trowel concrete to

produce smooth, smooth dense surface, free from trowel marks.

Provide light steel-troweled finish (two trowelings) at air-entrained

slabs. Provide hard steel-troweled finish (ringing sound from the trowel)

for nonair-entrained slabs.

Do not use dry cement or additional water during troweling, nor will

excessive troweling be permitted.

Power Finishing:

a.  Approved power machine may be used in lieu of or in addition to
hand finishing in accordance with directions of machine
manufacturer.

b. Do not use power machine when concrete has not attained
necessary set to allow finishing wi