DIVISION 03

CONCRETE



SECTION 03100 - CONCRETE FORMWORK

PART 1 - GENERAL

1.01 REQUIREMENTS
A. Provide materials, labor, and equipment required for the design and construction of all concrete
formwork, bracing, shoring and supports in accordance with the provisions of the Contract
Documents.
1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Section 03200 - Reinforcing Steel
B. Section 03250 - Concrete Accessories
C. Section 03290 - Joints in Concrete
D. Section 03300 - Cast-in-Place Concrete
1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS
A. Without limiting the generality of the other requirements of the specifications, all work herein shall
conform to the applicable requirements of the following documents. All referenced specifications,
codes, and standards refer to the most current issue available at the time of Bid.
1. Kentucky Building Code
2. ACI 318 - Building Code Requirements for Structural Concrete
3. ACI 301 - Specifications for Structural Concrete for Buildings
4. ACI 347 - Recommended Practice for Concrete Formwork
5. U.S. Product Standard for Concrete Forms, Class I, PS 1
6. ACI 117 - Standard Specifications for Tolerances for Concrete Construction and Materials
1.04 SUBMITTALS
A. Submit the following in accordance with Section 01300, Submittals.
1. Manufacturer's data on proposed form release agent
2. Manufacturer's data on proposed formwork system including form ties

1.05 QUALITY ASSURANCE

A. Concrete formwork shall be in accordance with ACI 301, ACI 318, and ACI 347.

PART 2 - PRODUCTS
2.01 FORMS AND FALSEWORK
A. All forms shall be smooth surface forms unless otherwise specified.

B. Wood materials for concrete forms and falsework shall conform to the following requirements:
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1. Lumber for bracing, shoring, or supporting forms shall be Douglas Fir or Southern Pine,
construction grade or better, in conformance with U.S. Product Standard PS20. All lumber
used for forms, shoring or bracing shall be new material.

2. Plywood for concrete formwork shall be new, waterproof, synthetic resin bonded, exterior
type Douglas Fir or Southern Pine high density overlaid (HDO) plywood manufactured
especially for concrete formwork and shall conform to the requirements of PS1 for Concrete
Forms, Class I, and shall be edge sealed. Thickness shall be as required to support
concrete at the rate it is placed, but not less than 5/8-inch thick.

C. Other form materials such as metal, fiberglass, or other acceptable material that will not adversely
affect the concrete and will facilitate placement of concrete to the shape, form, line and grade
indicated may be submitted to the Engineer for approval, but only materials that will produce a
smooth form finish equal or better than the wood materials specified will be considered.

2.02 FORMWORK ACCESSORIES

A. Form ties shall be provided with a plastic cone or other suitable means for forming a conical hole
to insure that the form tie may be broken off back of the face of the concrete. The maximum
diameter of removable cones for rod ties, or of other removable form-tie fasteners having a
circular cross-section, shall not exceed 7/8-inch, and all such fasteners shall be such as to leave
holes of regular shape for reaming.

B. Form ties for water-retaining structures shall have integral waterstops. Removable taper ties may
be used when acceptable to the Engineer. A preformed neoprene or polyurethane tapered plug
sized to seat at the center of the wall shall be inserted in the hole left by the removal of the taper
tie.

C. Form release agent shall be a blend of natural and synthetic chemicals that employs a chemical
reaction to provide quick, easy and clean release of concrete from forms. It shall not stain the
concrete and shall leave the concrete with a paintable surface. Formulation of the form release
agent shall be such that it would minimize formation of "bug holes" in cast-in-place concrete.

2.03 FORMWORK LINERS

A. Formwork liners for construction of fluted wall treatment shall be prefabricated plastic liners as
manufactured by Greenstreak, Interform Company, or Symons Corporation.

B. Liners shall be fiberglass or ABS (acrylonitrile — butadiene — styrene) of such configuration as to
obtain the fluted pattern shown or indicated on the Drawings.

C. For purposes of designating type and quality of material required, form liners shall be pattern 361
trapezoidal liners as manufactured by Greenstreak.

D. Preparation of forming materials, sealing of joints to prevent grout leakage and form release
treatment (if required) shall be in strict compliance with the manufacturer’s printed instructions
and recommendations.

PART 3 - EXECUTION
3.01 FORM DESIGN
A. Forms and falsework shall be designed for total dead load, plus all construction live load as

outlined in ACI 347. Design and engineering of formwork and safety considerations during
construction shall be the responsibility of the Contractor.
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B. Forms shall be of sufficient strength and rigidity to maintain their position and shape under the
loads and operations incident to placing and vibrating the concrete. The maximum deflection of
facing materials reflected in concrete surfaces exposed to view shall be 1/240 of the span
between structural members.

C. All forms shall be designed for predetermined placing rates per hour, considering expected air
temperatures and setting rates.

3.02 CONSTRUCTION

A. Thetype, size, quality, and strength of all materials from which forms are made shall be subject to
the approval of the Engineer. No falsework or forms shall be used which are not clean and
suitable. Deformed, broken or defective falsework and forms shall be removed from the work.

B. Forms shall be smooth and free from surface irregularities. Suitable and effective means shall be
provided on all forms for holding adjacent edges and ends of panels and sections tightly together
and in accurate alignment so as to prevent the formation of ridges, fins, offsets, or similar surface
defects in the finished concrete. Joints between the forms shall be sealed to eliminate any
irregularities. The arrangement of the facing material shall be orderly and symmetrical, with the
number of seams kept to a practical minimum.

C. Forms shall be true to line and grade, and shall be sufficiently rigid to prevent displacement and
sagging between supports. Curved forms shall be used for curved and circular structures.
Straight panels joined at angles will not be acceptable for forming curved structures. Forms shall
be properly braced or tied together to maintain their position and shape under a load of
freshly-placed concrete. Facing material shall be supported with studs or other backing which
shall prevent both visible deflection marks in the concrete and deflections beyond the tolerances
specified.

D. Forms shall be mortar tight so as to prevent the loss of water, cement and fines during placing
and vibrating of the concrete. Specifically, the bottom of wall forms that rest on concrete footings
or slabs shall be provided with a gasket to prevent loss of fines and paste during placement and
vibration of concrete. Such gasket may be a 1 to 1-1/2 inch diameter polyethylene rod held in
position to the underside of the wall form.

E. Allvertical surfaces of concrete members shall be formed, and side forms shall be provided for all
footings, slab edges and grade beams, except where placement of the concrete against the
ground is called for on the Drawings. Not less than 1-inch of concrete shall be added to the
thickness of the concrete member as shown where concrete is permitted to be placed against
trimmed ground in lieu of forms. Such permission will be granted only for members of
comparatively limited height and where the character of the ground is such that it can be trimmed
to the required lines and will stand securely without caving or sloughing until the concrete has
been placed.

F. All forms shall be constructed in such a manner that they can be removed without hammering or
prying against the concrete. Wood forms shall be constructed for wall openings to facilitate
loosening and to counteract swelling of the forms.

G. Adequate clean-out holes shall be provided at the bottom of each lift of forms. Temporary
openings shall be provided at the base of column forms and wall forms and at other points to
facilitate cleaning and observation immediately before the concrete is deposited. The size,
number and location of such clean-outs shall be as acceptable to the Engineer.

H. Construction joints shall not be permitted at locations other than those shown or specified, except as
may be acceptable to the Engineer. When a second lift is placed on hardened concrete, special
precautions shall be taken in the way of the number, location and tightening of ties at the top of the
old lift and bottom of the new to prevent any unsatisfactory effect whatsoever on the concrete. For
flush surfaces at construction joints exposed to view, the contact surface of the form sheathing over
the hardened concrete in the previous placement shall be lapped by not more than 1 inch. Forms
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shall be held against hardened concrete to prevent offset or loss of mortar at construction joints and
to maintain a true surface.

I.  The formwork shall be cambered to compensate for anticipated deflections in the formwork due
to the weight and pressure of the fresh concrete and due to construction loads. Set forms and
intermediate screed strips for slabs accurately to produce the designated elevations and contours
of the finished surface. Ensure that edge forms and screed strips are sufficiently strong to
support vibrating screeds or roller pipe screeds if the nature of the finish specified requires the
use of such equipment. When formwork is cambered, set screeds to a like camber to maintain
the proper concrete thickness.

J. Positive means of adjustment (wedges or jacks) for shores and struts shall be provided and all
settlement shall be taken up during concrete placing operation. Shores and struts shall be
securely braced against lateral deflections. Wedges shall be fastened firmly in place after final
adjustment of forms prior to concrete placement. Formwork shall be anchored to shores or other
supporting surfaces or members to prevent upward or lateral movement of any part of the
formwork system during concrete placement. If adequate foundation for shores cannot be
secured, trussed supports shall be provided.

K. Runways shall be provided for moving equipment with struts or legs. Runways shall be supported
directly on the formwork or structural member without resting on the reinforcing steel.

3.03 TOLERANCES

A. Unless otherwise indicated in the Contract Documents, formwork shall be constructed so that the
concrete surfaces will conform to the tolerance limits listed in ACI 117.

B. Structural framing of reinforced concrete around elevators and stairways shall be accurately
plumbed and located within 1/4 in. tolerance from established dimensions.

C. The Contractor shall establish and maintain in an undisturbed condition and until final completion
and acceptance of the project, sufficient control points and bench marks to be used for reference
purposes to check tolerances. Plumb and string lines shall be installed before concrete
placement and shall be maintained during placement. Such lines shall be used by Contractor's
personnel and by the Engineer and shall be in sufficient number and properly installed. During
concrete placement, the Contractor shall continually monitor plumb and string line form positions
and immediately correct deficiencies.

D. Regardless of the tolerances specified, no portion of the building shall extend beyond the legal
boundary of the building.

3.04 FORM ACCESSORIES

A. Suitable moldings shall be placed to bevel or round all exposed corners and edges of beams,
columns, walls, slabs, and equipment pads. Chamfers shall be 3/4 inch unless otherwise noted.

B. Form ties shall be so constructed that the ends, or end fasteners, can be removed without
causing appreciable spalling at the faces of the concrete. After ends, or end fasteners of form
ties have been removed, the embedded portion of the ties shall terminate not less than 2 inches
from the formed face of the concrete that is exposed to wastewater or enclosed surfaces above
the wastewater, and not less than 1 inch from the formed face of all other concrete. Holes left by
the removal of form tie cones shall be reamed with suitable toothed reamers so as to leave the
surface of the holes clean and rough before being filled with mortar as specified in Section 03350
- Concrete Finishing. No form-tying device or part thereof, other than metal, shall be left
embedded in the concrete. Ties shall not be removed in such manner as to leave a hole
extending through the interior of the concrete member. The use of snap-ties which cause spalling
of the concrete upon form stripping or tie removal will not be permitted. No snap ties shall be
broken off until the concrete is at least three days old. If steel panel forms are used, rubber
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3.05

3.06

3.07

3.08

grommets shall be provided where the ties pass through the form in order to prevent loss of
cement paste.

APPLICATION - FORM RELEASE AGENT

A.

Forms for concrete surfaces that will not be subsequently waterproofed shall be coated with a
form release agent. Form release agent shall be applied on formwork in accordance with
manufacturer's recommendations.

INSERTS AND EMBEDDED ITEMS

A.

Sleeves, pipe stubs, inserts, anchors, expansion joint material, waterstops, and other embedded
items shall be positioned accurately and supported against displacement prior to concreting.
Voids in sleeves, inserts, and anchor slots shall be filled temporarily with readily removable
material to prevent the entry of concrete into the voids.

FORM CLEANING AND REUSE

A.

The inner faces of all forms shall be thoroughly cleaned prior to concreting. Forms may be
reused only if in good condition and only if acceptable to the Engineer. Light sanding between
uses will be required wherever necessary to obtain uniform surface texture. Unused tie rod holes
in forms shall be covered with metal caps or shall be filled by other methods acceptable to the
Engineer.

FORM REMOVAL AND SHORING

A.

Forms shall not be disturbed until the concrete has attained sufficient strength. Sufficient strength
shall be demonstrated by structural analysis considering proposed loads, strength of forming and
shoring system, and concrete strength data. Shoring shall not be removed until the supported
member has achieved 28-day compressive strength, unless approved by Engineer. Additional
concrete test cylinders used for shoring removal, as required, shall be cured on site. Members
subject to additional loads during construction shall be adequately shored to sustain all resulting
stresses. Forms shall be removed in such manner as not to impair safety and serviceability of the
structure. All concrete to be exposed by form removal shall have sufficient strength not to be
damaged thereby.

Provided the strength requirements specified above have been met and subject to the Engineer's
approval, forms may be removed at the following minimum times. The Contractor shall assume
full responsibility for the strength of all such components from which forms are removed prior to
the concrete attaining its full design compressive strength. Shoring may be required at the option
of the Engineer beyond these periods.

Minimum Time Forms are to Remain in Place:

Average Air Temperature*
During Period
Part of Structure 40 - 50 degrees >50 degrees F
F
Walls, columns and sides of 72 24
beam (hours)
Bottom forms for slabs, beams 12 7
arches not reshored (days)
Bottom forms for slabs, beams 7 4
and arches if reshored (days)

* Air temperature near form.
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C.

D.

When, in the opinion of the Engineer, conditions of the work or weather justify, forms may be
required to remain in place for longer periods of time.

An accurate record shall be maintained by the Contractor of the dates of concrete placings and
the exact location thereof and the dates of removal of forms. These records shall be available for
inspection at all times at the site, and two copies shall be furnished the Engineer upon completion
of the concrete work.

3.09 RESHORING

A.

When reshoring is permitted or required the operations shall be planned in advance and
subjected to approval by the Engineer.

Reshores shall be placed after stripping operations are complete but in no case later than the end
of the working day on which stripping occurs.

Reshoring for the purpose of early form removal shall be performed so that at no time will large
areas of new construction be required to support their own weight. While reshoring is under way,
no construction or live loads shall be permitted on the new construction. Reshores shall be
tightened to carry their required loads but they shall not be overtightened so that the new
construction is overstressed. Reshores shall remain in place until the concrete has reached its
specified 28-day strength, unless otherwise specified.

For floors supporting shores under newly placed concrete, the original supporting shores shall
remain in place or reshores shall be placed. The shoring or reshoring system shall have a
capacity sufficient to resist the anticipated loads and in all cases shall have a capacity equal to at
least one-half of the capacity of the shoring system above. Reshores shall be located directly
under a reshore position above unless other locations are permitted.

In multi-story buildings, reshoring shall extend over a sufficient number of stories to distribute the

weight of newly placed concrete, forms, and construction live loads so the design superimposed
loads of the floors supporting shores are not exceeded.

END OF SECTION
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SECTION 03200 - REINFORCING STEEL

PART 1 - GENERAL

1.01 REQUIREMENTS

A.

B.

Provide all concrete reinforcing including all cutting, bending, fastening and any special work
necessary to hold the reinforcing steel in place and protect it from injury and corrosion in
accordance with the requirements of this section.

Provide deformed reinforcing bars to be grouted into reinforced concrete masonry walls.

1.02 RELATED WORK SPECIFIED ELSEWHERE

A.

B.

C.

D.

Section 03100 - Concrete Formwork

Section 03250 - Concrete Accessories

Section 03300 - Cast-in-Place Concrete

Section 03400 — Precast Concrete

1.08 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

A.

Without limiting the generality of the other requirements of the specifications, all work herein shall
conform to the applicable requirements of the following documents. All referenced specifications,
codes, and standards refer to the most current issue available at the time of Bid.

1. Kentucky Building Code

2. CRSI - Concrete Reinforcing Institute Manual of Standard Practice
3. ACI SP66 - ACI Detailing Manual

4. ACI 315 - Details and Detailing of Concrete Reinforcing

5. ACI 318 - Building Code Requirements for Structural Concrete

6. WRI - Manual of Standard Practice for Welded Wire Fabric

7. ASTMA 185 Standard Specification for Welded Steel Wire Fabric for

Concrete Reinforcing

8. ASTMAG615 Standard Specification for Deformed and Plain Billet-Steel Bars for

Concrete Reinforcing

1.04 SUBMITTALS

A.

Submit the following in accordance with Section 01300, Submittals.

1. Detailed placing and shop fabricating drawings, prepared in accordance with ACI 315 and ACI
Detailing Manual - (SP66), shall be furnished for all concrete reinforcing. These drawings
shall be made to such a scale as to clearly show joint locations, openings, and the
arrangement, spacing and splicing of the bars.

2. Mill test certificates - 3 copies of each.

3. Description of the reinforcing steel manufacturer's marking pattern.
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4. Requeststo relocate any bars that cause interferences or that cause placing tolerances to be
violated.

5. Proposed supports for each type of reinforcing.
6. Request to use splices not shown on the Drawings.

7. Request to use mechanical couplers along with manufacturer's literature on mechanical couplers
with instructions for installation, and certified test reports on the couplers' capacity.

8. Request for placement of column dowels without the use of templates.

9. Request and procedure to field bend or straighten partially embedded reinforcing.

1.05 QUALITY ASSURANCE

A.

If requested by the Engineer, the Contractor shall provide samples from each load of reinforcing steel
delivered in a quantity adequate for testing. Costs of initial tests will be paid by the Owner. Costs of
additional tests due to material failing initial tests shall be paid by the Contractor.

PART 2 - PRODUCTS

2.01 REINFORCING STEEL

A.

D.

E.

Bar reinforcing shall conform to the requirements of ASTM A 615 for Grade 60 Billet Steel
reinforcing. All reinforcing steel shall be from domestic mills and shall have the manufacturer's
mill marking rolled into the bar which shall indicate the producer, size, type and grade.

Welded wire fabric reinforcing shall conform to the requirements of ASTM A 185 and the details
shown on the Drawings.

A certified copy of the mill test on each load of reinforcing steel delivered showing physical and
chemical analysis shall be provided, prior to shipment. The Engineer reserves the right to require
the Contractor to obtain separate test results from an independent testing laboratory in the event of
any questionable steel. When such tests are necessary because of failure to comply with this
Specification, such as improper identification, the cost of such tests shall be borne by the
Contractor.

Field welding of reinforcing steel will not be allowed.

Use of coiled reinforcing steel will not be allowed.

2.02 ACCESSORIES

A.

Accessories shall include all necessary chairs, slab bolsters, concrete blocks, tie wires, dips,
supports, spacers and other devices to position reinforcing during concrete placement. Slab
bolsters shall have gray plastic-coated legs.

Concrete blocks (dobies), used to support and position bottom reinforcing steel, shall have the
same or higher compressive strength as specified for the concrete in which it is located.

2.03 MECHANICAL COUPLERS

A.

Mechanical couplers shall develop a tensile strength which exceeds 125 percent of the yield
strength of the reinforcing bars being spliced at each splice. The reinforcing steel and coupler
used shall be compatible for obtaining the required strength of the connection.
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B. Where the type of coupler used is composed of more than one component, all components
required for a complete splice shall be supplied.

C. Hot-forged sleeve type couplers shall not be used. Acceptable mechanical couplers are Dayton
Superior Dowel Bar Splicer System by Dayton Superior, Dayton, Ohio. Mechanical couplers shall
only be used where shown on the Drawings or where specifically approved by the Engineer.

2.04 DOWEL ADHESIVE SYSTEM

A. Where shown on the Drawings, reinforcing bars anchored into hardened concrete with a dowel
adhesive system shall use a two-component adhesive mix which shall be injected with a static
mixing nozzle following manufacturer's instructions. All holes shall be drilled with a carbide bit
unless otherwise recommended by the manufacturer. Thoroughly clean drill holes of all debris and
drill dust with compressed air followed by a wire brush prior to installation of adhesive and
reinforcing bar. Where depth of hole exceeds the length of the static mixing nozzle, a plastic
extension hose shall be used to ensure proper adhesive injection from the back of the hole.
Injection of adhesive into the hole shall utilize a piston plug to minimize the formation of air
pockets. The embedment depth of the bar shall be per manufacturer's recommendations, so as to
provide a minimum allowable bond strength that is equal to 125 percent of the yield strength of the
bar, unless noted otherwise on the Drawings. The adhesive system shall be "Epcon System C6 or
G5" as manufactured by ITW Redhead. “SET Epoxy-Tie” or “SET-XP” as manufactured by
Simpson Strong-Tie Co. or “PE-1000 SD” and “T308"” by Powers Fasteners. Engineer's approval
is required for use of this system in locations other than those shown on the Drawings. Fast-set
epoxy formulations shall not be acceptable.

B. Where identified on the Contract Drawings or for installation of concrete where anchorage failure
could present a life-threatening hazard, the adhesive system shall be “PE-1000 SD” by Powers
Fasteners, “SET-XP” by Simpson Strong-Tie Co. or “Epcon System G5” as manufactured by ITW
Redhead. Alternate adhesive systems shall be IBC compliant for use in both cracked and
uncracked concrete in all Seismic Design Categories, must comply with the latest revision of ICC-
ES Acceptance Criteria AC308, and shall have a valid ICC-ES report in accordance with the
applicable building code. Installation of adhesive system shall be per manufacturer’s
recommendations and as required in ltem A above.

PART 3 - EXECUTION
3.01 TEMPERATURE REINFORCING

A. Unless otherwise shown on the Drawings or in the absence of the concrete reinforcing being
shown, the minimum cross sectional area of horizontal and vertical concrete reinforcing in walls
shall be 0.0033 times the gross concrete area and the minimum cross sectional area of reinforcing
perpendicular to the principal reinforcing in slabs shall be 0.0020 times the gross concrete area.
Temperature reinforcing shall not be spaced further apart than five times the slab or wall
thickness, nor more than 18 inches.

3.02 FABRICATION

A. Reinforcing steel shall be accurately formed to the dimensions and shapes shown on the Drawings
and the fabricating details shall be prepared in accordance with ACI 315 and ACI 318, except as
modified by the Drawings.

B. The Contractor shall fabricate reinforcing bars for structures in accordance with the bending
diagrams, placing lists and placing Drawings.

C. No fabrication shall commence until approval of Shop Drawings has been obtained. All reinforcing
bars shall be shop fabricated unless approved by the Engineer to be bent in the field. Reinforcing
bars shall not be straightened or rebent in a manner that will injure the material. Heating of bars
will not be permitted.
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D. Welded wire fabric shall be furnished in flat sheets only.
3.03 DELIVERY, STORAGE AND HANDLING

A. All reinforcing shall be neatly bundled and tagged for placement when delivered to the job site.
Bundles shall be properly identified for coordination with mill test reports.

B. Reinforcing steel shall be stored above ground on platforms or other supports and shall be
protected from the weather at all times by suitable covering. It shall be stored in an orderly
manner and plainly marked to facilitate identification.

C. Reinforcing steel shall at all times be protected from conditions conducive to corrosion until
concrete is placed around it.

D. The surfaces of all reinforcing steel and other metalwork to be in contact with concrete shall be
thoroughly cleaned of all dirt, grease, loose scale and rust, grout, mortar and other foreign
substances immediately before the concrete is placed. Where there is delay in depositing
concrete, reinforcing shall be reinspected and if necessary recleaned.

3.04 PLACING

A. Reinforcing steel shall be accurately positioned as shown on the Drawings and shall be supported
and wired together to prevent displacement, using annealed iron wire ties or suitable clips at
intersections. All reinforcing steel shall be supported by concrete, plastic or metal supports,
spacers or metal hangers which are strong and rigid enough to prevent any displacement of the
reinforcing steel. Where concrete is to be placed on the ground, supporting concrete blocks (or
dobies) shall be used in sufficient numbers to support the reinforcing bars without settlement. In
no case shall concrete block supports be continuous.

B. The portions of all accessories in contact with the formwork shall be made of plastic or steel
coated with a 1/8 inch minimum thickness of plastic which extends at least 1/2 inch from the
concrete surface. Plastic shall be gray in color.

C. Tie wires shall be bent away from the forms in order to provide the specified concrete coverage.

D. Reinforcing bars additional to those shown on the Drawings, which may be found necessary or
desirable by the Contractor for the purpose of securing reinforcing in position, shall be provided by
the Contractor at no additional cost to the Owner.

E. Reinforcing placing, spacing, and protection tolerances shall be within the limits specified in ACI
318 except where in conflict with the Building Code, unless otherwise specified.

F. Reinforcing bars may be moved within one bar diameter as necessary to avoid interference with
other concrete reinforcing, conduits, or embedded items. If bars are moved more than one bar
diameter, or enough to exceed placing tolerances, the resulting arrangement of bars shall be as
acceptable to the Engineer.

G. Welded wire fabric shall be supported on slab bolsters spaced not less than 30 inches on centers,
extending continuously across the entire width of the reinforcing mat and supporting the reinforcing
mat in the plane shown on the Drawings.

H. Reinforcing shall not be straightened or rebent unless specifically shown on the drawings or
authorized in writing by the Engineer. Bars with kinks or bends not shown on the Drawings shall
not be used. Coiled reinforcement shall not be used.

I.  Dowel Adhesive System shall be installed in strict conformance with the manufacturer’s

recommendations. A representative of the manufacturer must be on site when required by the
Engineer. At least 25 percent of the dowels installed shall be proof tested to 1.33 times the
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3.05

3.06

allowable load specified by the manufacturer, or as indicated on the Drawings. If the dowels are
required to have a hook at the end to be embedded in the new work, an approved mechanical
coupler shall be provided at a convenient distance from the face of existing concrete to facilitate
the testing.

SPLICING

A.

Reinforcing bar splices shall only be used at locations shown on the Drawings. When it is
necessary to splice reinforcing at points other than where shown, the splice shall be as acceptable
to the Engineer.

The length of lap for reinforcing bars, unless otherwise shown on the Drawings shall be in
accordance with ACI 318 for a class B splice.

Laps of welded wire fabric shall be in accordance with AC1318. Adjoining sheets shall be securely
tied together with No. 14 tie wire, one tie for each 2 running feet. Wires shall be staggered and tied
in such a manner that they cannot slip.

Mechanical splices shall be used only where shown on the drawings or when approved by the
Engineer.

Couplers which are located at a joint face shall be a type which can be set either flush or recessed
from the face as shown on the Drawings. The couplers shall be sealed during concrete placement
to completely eliminate concrete or cement paste from entering. After the concrete is placed,
couplers intended for future connections shall be plugged and sealed to prevent any contact with
water or other corrosive materials. Threaded couplers shall be plugged with plastic plugs which
have an O-ring seal.

INSPECTION

A.

B.

The Contractor shall advise the Engineer of his intentions to place concrete and shall allow him
adequate time to inspect all reinforcing steel before concrete is placed.

The Contractor shall advise the Engineer of his intentions to place groutin masonry walls and shall
allow him adequate time to inspect all reinforcing steel before grout is placed.

END OF SECTION
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SECTION 03250 - CONCRETE ACCESSORIES

PART 1 - GENERAL
1.01 REQUIREMENTS
A. Furnish all materials, labor and equipment required to provide all concrete accessories
including waterstops, expansion joint material, joint sealants, expansion joint seals, contraction
joint inserts, epoxy bonding agent, and concrete anchors.
1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Section 03100 - Concrete Formwork
B. Section 03290 - Joints in Concrete
C. Section 03300 - Cast-in-Place Concrete
D. Section 07900 - Joint Sealers
1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS
A. Without limiting the generality of the other requirements of the specifications, all work herein
shall conform to the applicable requirements of the following documents. All referenced

specifications, codes, and standards refer to the most current issue available at the time of Bid.

1 Federal Specification TT-S-00227 E (3)

2. ASTM C881 Standard Specification for Epoxy-Resin-Base Bonding Systems for
Concrete

3. ASTM D412 Standard Tests for Rubber Properties in Tension

4. ASTMD 624 Standard Test method for Rubber Property - Tear Resistance

5. ASTM D 638 Standard Test Method for Tensile Properties of Plastics

6. ASTM D1751 Standard Specifications for Preformed Expansion Joint fillers for

Concrete Paving and Structural Construction (nonextruding and
resilient bituminous types)

7. ASTMD 1752 Standard Specification for Preformed Sponge Rubber and Cork
Expansion Joint Fillers for Concrete Paving and Structural
Construction
1.04 SUBMITTALS
A. Submit the following in accordance with Section 01300, Submittals.
1. Manufacturer's literature on all products specified herein including material certifications.

2. Proposed system for supporting PVC waterstops in position during concrete placement

3. Samples of products if requested by the Engineer.

PART 2 - PRODUCTS
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2.01 POLYVINYL CHLORIDE (PVC) WATERSTOPS

A. PVC waterstops for construction joints shall be flat ribbed type, 6 inches wide with a minimum
thickness at any point of 3/8 inches.

B. Waterstops for expansion joints shall be ribbed with a center bulb. They shall be 9 inches wide
with a minimum thickness at any point of 3/8 inch unless shown or specified otherwise. The
center bulb shall have a minimum outside diameter of 1 inch and a minimum inside diameter of
1/2 inch.

C. The waterstops shall be manufactured from virgin polyvinyl chloride plastic compound and
shall not contain any scrap or reclaimed material or pigment whatsoever. The properties of the
polyvinyl chloride compound used, as well as the physical properties of the waterstops, shall
exceed the requirements of the U.S. Army Corps. of Engineers' Specification CRD-C572. The
waterstop material shall have an off-white, milky color.

D. The required minimum physical characteristics for this material are:

1. Tensile strength - 1,750 psi (ASTM D-638).
2. Ultimate elongation - not less than 280% (ASTM D-638).

E. No reclaimed PVC shall be used for the manufacturing of the waterstops. The Contractor shall
furnish certification that the proposed waterstops meet the above requirements.

F. PVC waterstops shall be as manufactured by DuraJoint, Vinylex Corp., Greenstreak, Inc.

G. All waterstop intersections, both vertical and horizontal, shall be made from factory fabricated
corners and transitions. Only straight butt joint splices shall be made in field.

2.02 RETROFIT WATERSTOPS

A. Retrofit waterstops shall be used where specifically shown on Drawings for sealing joints
between existing concrete construction and new construction.

B. Retrofit waterstops shall be PVC waterstops fabricated from material as described in Section
2.01 of this Specification.

C. Retrofit waterstop shall be attached to existing concrete surface as shown on Drawings.
D. Use of split waterstop in lieu of specially fabricated retrofit waterstop will not be acceptable.

E. Retrofit Waterstop manufacturer must provide a complete system including all Waterstop,
stainless steel anchoring hardware, and epoxy for installation.

F. For construction joints, retrofit waterstop shall be style number 609 by Sika Greenstreak, RF-
638 by BoMetals, Inc., Type 18 kit by DuraJoint Concrete Accessories, or approved equal. For
expansion joints, retrofit waterstop shall be style number 667 by Sika Greenstreak, Type 18-9
kit by DuraJoint Concrete Accessories, or approved equal.
2.03 CHEMICAL RESISTANT WATERSTOPS

A. Where specifically noted on Contract Drawings, chemical resistant waterstops shall be used
instead of PVC waterstops.

B. Chemical resistant waterstops for construction joints shall be ribbed with a center bulb. They
shall be 6 inches wide with a minimum thickness at any point of 3/16 inches.
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2.04

2.05

2.06

2.07

2.08

C. Chemical resistant waterstops for expansion joints shall be ribbed tear web. They shall be 9
inches wide with a tear web designed to accommodate 1 inch of free movement minimum.

D. Chemical resistant retrofit waterstop shall be a minimum of 2%%” wide along the ribbed side and
a minimum 5” wide along the side attached to the existing concrete surface. Retrofit waterstop
shall include a centerbulb and shall have a minimum thickness of 3/16”. Retrofit waterstop

manufacturer shall provide a complete system including waterstop, stainless steel anchoring
hardware and epoxy for installation.

E. Chemical resistant waterstops shall be manufactured from a fully crosslinked thermoplastic
vulcanizate rubber.

F. Waterstops shall be TPE-R by BoMetals, Inc., Earth Shield TPV/TPE-R by JP Specialties, Inc.,
Westec TPE-R by Westec Barrier Technologies, or TPE-R by DuraJoint Concrete Accessories.

HYPALON RUBBER WATERSTOPS

A. Hypalon rubber waterstops shall be Sikadur Combiflex by Sika Corporation or approved equal.
Minimum width of waterstop material shall be twelve (12) inches unless shown otherwise on
Contract Drawings.

EXPANDING RUBBER WATERSTOP

A. Expanding rubber shall be designed to expand under hydrostatic conditions. Waterstops shall
be Adeka Ultra Seal MC-2010M by Adeka Ultra Seal/OCM, Inc., or Hydrotite CJ-1020-2K by
Sika Greenstreak, for concrete thickness greater than nine inches. For thicknesses less than
nine inches, Adeka Ultra Seal KBA-1510FF or Hydrotite CJ-1020-2K shall be used.

B. Waterstop shall be a chemically modified natural rubber product with a hydrophilic agent.

C. Waterstop has a stainless steel mesh or coextrusion of non-hydrophilic rubber to direct
expansion in the thickness direction and restrict the expansion in the longitudinal direction.

WATERSTOP ADHESIVE

A. Adhesive between waterstops and existing concrete shall be 20+F Contact Cement by Miracle
Adhesives Corporation, Neoprene Adhesive 77-198 by JGF Adhesives, Sikadur 31 Hi-Mod Gel
by Sika Corporation, DP-605 NS Urethane Adhesive by 3M Adhesive Systems.

JOINT SEALANTS

A. Joint sealants shall comply with Section 07900, Joint Sealers.

EXPANSION JOINT MATERIAL

A. Preformed expansion joint material shall be non-extruding, and shall be of the following types:

1. Typel - Sponge rubber, conforming to ASTM D1752, Type |.

2. Typell - Cork, conforming to ASTM D1752, Type II.

3. Typell - Self-expanding cork, conforming to ASTM D1752, Type IlI.
4. TypelVv - Bituminous fiber, conforming to ASTM Designation D1751.
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2.09

2.10

2.11

2.12

2.13

EXPANSION JOINT SEAL

A. Expansion Joint Seal System shall consist of a preformed neoprene profile, installed using the
same dimensions as the joint gap, bonded with a two-component epoxy adhesive and
pressurized during the adhesive cure time.

B. The expansion joint system shall be Hydrozo/Jeene Structural Sealing joint system by
Hydrozo/Jeene, Inc, or equal.

CONTRACTION JOINT INSERTS

A. Contraction joint inserts shall be ZipCap Control Joint former by Greenstreak Plastic Products.

EPOXY BONDING AGENT

A. Epoxy bonding agent shall conform to ASTM C881 and shall be Sikadur 32 Hi-Mod, Sika
Corporation, Lyndhurst, N.J.; Euco #452 Epoxy System, Euclid Chemical Company, Cleveland,
OH, Concresive LV1 by BASF Construction Chemicals.

EPOXY RESIN BINDER

A. Epoxy resin binder shall conform to the requirements of ASTM C-881, Type lll, Grade 3, Class
B and C for epoxy resin binder and shall be Sikadur 23, Low-Mod-Gel, manufactured by the
Sika Corporation, Lyndhurst, N.J., Flexocrete Gel manufactured by Tamms Industries Co. or
Euco #352 Gel, Euclid Chemical Company, Concresive Paste LPL or SPL by BASF
Construction Chemicals.

CONCRETE ANCHORS

A. Mechanical Anchors:

1.

Wedge Anchors: Wedge anchors shall be “Kwik Bolt TZ” by Hilti, Inc., “TruBolt +” by ITW
Redhead, “Strong-Bolt” or “Strong-Bolt 2” by Simpson Strong-Tie Co. or “Powerstud SD-1"
or “Powerstud SD-2" by Powers Fasteners.

Screw Anchors: Screw anchors shall be “Kwik HUS-EZ” and “KWIK HUS-EZ-1" by Hilti,
Inc., “Titen HD” by Simpson Strong-Tie Co., or “Wedge-Bolt +” by Powers Fasteners. Bits
specifically provided by manufacturer of chosen system shall be used for installation of
anchors.

Sleeve Anchors: Sleeve anchors shall be “HSL-3 Heavy Duty Sleeve Anchor” by Hilti, Inc.
or “Power-Bolt +” by Powers Fasteners.

Undercut Anchors: Undercut anchors shall be “HDA Undercut Anchor” by Hilti, Inc., “Torg-
Cut Undercut Anchor” by Simpson Strong-Tie Co., “Atomic + Undercut Anchor” by Powers
Fasteners

B. Adhesive Anchors:

1.

Adhesive anchors shall be “Epcon G5” by ITW Redhead, “HIT HY-200" or RE 500-SD by
Hilti, Inc., “SET-XP” by Simpson Strong-Tie Co., or “Powers 1000+” by Powers Fasteners.

Adhesive anchor systems shall be IBC compliant and capable of resisting short term wind
and seismic loads (Seismic Design Categories A through F) as well as long term and short
term sustained static loads in both cracked and uncracked concrete in all Seismic Design
Categories. Structural adhesive anchor systems shall comply with the latest revision of
ICC-ES Acceptance Criteria AC308, and shall have a valid ICC-ES report in accordance
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with the applicable building code. No “or equal” products will be considered unless
prequalified and approved by the Engineer and Owner.

C. Concrete Anchor Materials:

1. Concrete anchors used to anchor structural steel shall be a threaded steel rod per
manufacturer’'s recommendations for proposed adhesive system, but shall not have a yield
strength (fy) less than 58 ksi nor an ultimate strength (fu) less than 72.5 ksi, unless noted
otherwise. Where steel to be anchored is galvanized, concrete anchors shall also be
galvanized unless otherwise indicated on the Drawings.

2. Concrete anchors used to anchor aluminum, FRP, or stainless steel shall be Type 304
stainless steel unless noted otherwise. All underwater concrete anchors shall be Type 316
stainless steel.

3. Nuts, washers, and other hardware shall be of a material to match the anchors.

2.14 MASONRY ANCHORS

A. Anchors for fastening to solid or grout-filled masonry shall be adhesive anchors as specified
above for concrete anchors.

B. Anchors for fastening to hollow masonry or brick shall be adhesive anchors consisting of
threaded rods or bolts anchored with an adhesive system dispensed into a screen tube inserted
into the masonry. The adhesive system shall use a two-component adhesive mix and shall
inject into the screen tube with a static mixing nozzle. Thoroughly clean drill holes of all debris
and drill dust with nylon (not wire) brush prior to installation of adhesive and anchor. Contractor
shall follow manufacturer’s installation instructions. The adhesive system shall be “Epcon
System A7 or C6” as manufactured by ITW Ramset/Redhead, “HIT HY-70 System” as
manufactured by Hilti, Inc., “SET Epoxy-Tie” or “AT Acrylic-Tie” as manufactured by Simpson
Strong-Tie Co., or “AC100+ Gold by Powers Fasteners.

C. Masonry anchors used to anchor steel shall be a threaded steel rod per manufacturer’s
recommendations for proposed adhesive system, but shall not have a yield strength (fy) less
than 58 ksi nor an ultimate strength (fu) less than 72.5 ksi, unless noted otherwise. Where
steel to be anchored is galvanized, masonry anchors shall also be galvanized.

D. Masonry anchors used to anchor aluminum, FRP, or stainless steel shall be Type 304 stainless
steel unless noted otherwise. All underwater anchors shall be Type 316 stainless steel.

2.15 MANHOLE STEPS

A. Manhole or access steps shall be plastic, constructed of copolymer polypropylene meeting the
requirements of ASTM D 2146 for Type Il, Grade 16906 material. Step shall be reinforced with
ASTM A 615, Grade 60, #4 deformed steel reinforcing bar, be 9" deep, 14" wide, provided with
notched tread ridge, foot retainer lugs on each side of tread and penetration stops for press fit
installation. Plastic steps shall be PS2-PF as manufactured by M.A. industries, Inc., Peachtree
City, Georgia. Steps shall be installed by drilling 1" diameter holes, minimum 3-3/4 inches
deep into the wall, and then driving steps into hole to the penetration stop, resulting in a press
fit condition.

PART 3 - EXECUTION
3.01 PVC AND CHEMICAL RESISTANT WATERSTOPS

A. PVC and chemical resistant waterstops shall be provided in all construction and expansion
joints in water bearing structures and at other such locations as required by the Drawings.
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3.02

3.03

3.04

Waterstops shall be carefully positioned so that they are embedded to an equal depth in
concrete on both sides of the joint. They shall be kept free from oil, grease, mortar or other
foreign matter. To ensure proper placement, all waterstops shall be secured in correct position
at 12" on center along the length of the waterstop on each side, prior to placing concrete.

Such method of support shall be submitted to the Engineer for review and approval.
Grommets or small pre-punched holes as close to the edges as possible will be acceptable for
securing waterstops.

Splices in PVC waterstops and chemical resistant waterstops shall be made with a
thermostatically controlled heating element. Splices in chemical resistant waterstops may also
be made with adhesive system approved by manufacturer of waterstop. Only straight butt joint
splices will be allowed in the field. Factory fabricated corners and transitions shall be used at
intersections. Splices shall be made in strict accordance with the manufacturer's
recommended instructions and procedures. At least three satisfactory sample splices shall be
made on the site. The Engineer may require tests on these splices by an approved laboratory.
The splices shall exhibit not less than 80 percent of the strength of the unspliced material.

All splices in waterstops will be subject to rigid review for misalignment, bubbles, inadequate
bond, porosity, cracks, offsets, and other defects which would reduce the potential resistance
of the material to water pressure at any point. All defective joints shall be replaced with
material which will pass said review and all faulty material shall be removed from the site and
disposed of by the Contractor at no additional cost to the Owner.

Retrofit waterstops shall be installed as shown on Contract Drawings using approved waterstop
adhesive and Type 316 stainless steel batten bars and expansion anchors.

Waterstop installation and splicing defects which are unacceptable include, but are not limited
to the following:

1. Tensile strength not less than 80 percent of parent material.

2. Overlapped (not spliced) Waterstop.

3. Misalignment of Waterstop geometry at any point greater than 1/16 inch.
4. Visible porosity or charred or burnt material in weld area.

5. Visible signs of splice separation when splice (24 hours or greater) is bent by hand at sharp
angle.

HYPALON RUBBER AND EXPANDING RUBBER WATERSTOPS

A. Waterstops shall be installed only where shown on the Drawings.

B. Waterstops shall be installed in strict accordance with manufacturer's recommendations.
WATERSTOP ADHESIVE

A. Adhesive shall be applied to both contact surfaces in strict accordance with manufacturer's

recommendations.

B. Adhesive shall be used where waterstops are attached to existing concrete surfaces.
INSTALLATION OF EXPANSION JOINT MATERIAL AND SEALANTS

A. Type |, II, or lll shall be used in all expansion joints in structures and concrete pavements

unless specifically shown otherwise on the Drawings. Type IV shall be used in sidewalk and
curbing and other locations specifically shown on the Drawings.
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B. All expansion joints exposed in the finish work, exterior and interior, shall be sealed with the
specified joint sealant. Expansion joint material and sealants shall be installed in accordance
with manufacturer's recommended procedures and as shown on the Drawings.

C. Expansion joint material that will be exposed after removal of forms shall be cut and trimmed to
ensure a neat appearance and shall completely fill the joint except for the space required for
the sealant. The material shall be held securely in place and no concrete shall be allowed to
enter the joint or the space for the sealant and destroy the proper functions of the joint.

D. A bond breaker shall be used between expansion joint material and sealant. The joint shall be
thoroughly clean and free from dirt and debris before the primer and the sealant are applied.
Where the finished joint will be visible, masking of the adjoining surfaces shall be carried out to
avoid their discoloration. The sealant shall be neatly tooled into place and its finished surfaces
shall present a clean and even appearance.

E. Type 1 joint sealant shall be used in all expansion and contraction joints in concrete, except
where Type 7 or Type 8 is required as stated below, and wherever else specified or shown on
the Drawings. It shall be furnished in pour grade or gun grade depending on installation
requirements. Primers shall be used as required by the manufacturer. The sealant shall be
furnished in colors as directed by the Engineer.

F. Type 8 joint sealant shall be used in all concrete pavements and floors subject to heavy traffic
and wherever else specified or shown on the Drawings.

G. Type 7 joint sealant shall be used for all joints in chlorine contact tanks and wherever specified
or shown on the Drawings.

3.05 EXPANSION JOINT SEAL

A. The expansion joint seal system shall be installed as shown on the Drawings in strict
accordance with the manufacturer's recommendations.

3.06 CONTRACTION JOINT INSERTS
A. For contraction joints in slabs, inserts shall be floated in fresh concrete during finishing.
B. For contraction joints in walls, inserts shall be secured in place prior to casting wall.

C. Inserts shall be installed true to line at the locations of all contraction joints as shown on the
Drawings.

D. Inserts shall extend into concrete sufficient depth as indicated on the Drawings or specified in
Section 03290, Joints in Concrete.

E. Inserts shall not be removed from concrete until concrete has cured sufficiently to prevent
chipping or spalling of joint edges due to inadequate concrete strength.

3.07 EPOXY BONDING AGENT

A. The Contractor shall use an epoxy bonding agent for bonding all fresh concrete to existing
concrete as shown on the Drawings.

B. Bonding surface shall be clean, sound and free of all dust, laitance, grease, form release
agents, curing compounds, and any other foreign particles.

C. Application of bonding agent shall be in strict accordance with manufacturer's recommendations.
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D. Fresh concrete shall not be placed against existing concrete if epoxy bonding agent has lost its
tackiness.

3.08 EPOXY RESIN BINDER

A. Epoxy resin binder shall be used to seal all existing rebar cut and burned off during demolition
operations. Exposed rebar shall be burned back 1/2-inch minimum into existing concrete and
the resulting void filled with epoxy resin binder.

3.09 ANCHOR INSTALLATION
A. Concrete Anchors and Masonry Anchors

1. Overhead adhesive anchors, and base plates or elements they are anchoring, shall be
shored as required and securely held in place during anchor setting to prevent movement
during anchor installation. Movement of anchors during curing is prohibited.

2. The Contractor shall verify that all concrete and masonry anchors have been installed in
accordance with the manufacturer's recommendations and that the capacity of the
installed anchor meets or exceeds the specified safe holding capacity.

3. Concrete anchors shall not be used in place of anchor bolts without Engineer's approval.
4. All stainless steel threads shall be coated with antiseize lubricant.

B. Concrete Anchors
1. Concrete at time of anchor installation shall be a minimum age of 21 days.

2. All concrete anchors shall be installed in strict conformance with the manufacturer’s
printed installation instructions. A representative of the manufacturer shall be on site when
required by the Engineer.

3. All holes shall be drilled with a carbide bit unless otherwise recommended by the
manufacturer. No cored holes shall be allowed unless specifically approved by the
Engineer. If coring holes is allowed by the manufacturer and approved by the Engineer,
cored holes shall be roughened in accordance with manufacturer requirements.
Thoroughly clean drill holes of all debris and drill dust with compressed air followed by a
wire brush prior to installation of adhesive and threaded rod/bolt unless otherwise
recommended by the manufacturer. Degree of hole dampness shall be in strict
accordance with manufacturer recommendations. Where depth of hole exceeds the length
of the static mixing nozzle, a plastic extension hose shall be used to ensure proper
adhesive injection from the back of the hole. Injection of adhesive into the hole shall utilize
a piston plug to minimize the formation of air pockets. Wipe rod free from oil that may be
present from shipping or handling.

C. Other Bolts

1. All dissimilar metal shall be connected with appropriate fasteners and shall be insulated
with a dielectric or approved equal.

2. All stainless steel bolts shall be coated with antiseize lubricant.

END OF SECTION
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SECTION 03290 - JOINTS IN CONCRETE

PART 1 - GENERAL
1.01 REQUIREMENTS

A. Provide all materials, labor and equipment required for the construction of all joints in concrete
specified herein and shown on the Drawings.

B. Types of joints in concrete shall be as follows:

1. Construction Joints - Joints between adjacent concrete placements continuously connected
with reinforcement.

2. Expansion Joints - Joints in concrete which allow thermal expansion and contraction of
concrete. Reinforcement terminates within concrete on each side of joint.

3. Contraction Joints - Joints formed in concrete to provide a weakened plane in concrete section
to control formation of shrinkage cracks.

1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Section 03100 - Concrete Formwork
B. Section 03250 - Concrete Accessories
C. Section 03300 - Cast-in-Place Concrete
D. Section 07900 - Joint Sealers
1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS
A. Without limiting the generality of the other requirements of the specifications, all work herein shall
conform to the applicable requirements of the following documents. All referenced specifications,
codes, and standards refer to the most current issue available at the time of Bid.
1. ACI 301 - Specifications for Structural Concrete for Buildings
2. ACI 318 - Building Code Requirements for Structural Concrete
3. ACI 350 - Code Requirements for Environmental Engineering Concrete Structures
1.04 SUBMITTALS
A. Submit the following in accordance with Section 01300, Submittals.

1. Layout drawings showing location and type of all joints to be placed in each structure.

2. Details of proposed joints in each structure.

PART 2 - MATERIALS
2.01 MATERIALS

A. All materials required for joint construction shall comply with Section 03250 - Concrete
Accessories, and Section 07900 - Joint Sealers.
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PART 3 - EXECUTION

3.01

3.02

3.03

3.04

CONSTRUCTION JOINTS

A.

Construction joints shall be as shown on the Drawings. Otherwise, Contractor shall submit
description of the joint and its location to Engineer for approval.

Unless noted otherwise on the Drawings, construction joints shall be located near the middle of the
spans of slabs, beams, and girders unless a beam intersects a girder at this point. In this case, the
joints in the girders shall be offset a distance equal to twice the width of the beam. Joints in walls
and columns shall be at the underside of floors, slabs, beams, or girders and the top of footings or
floor slabs unless noted otherwise on Drawings. Beams, girders, brackets, column capitals,
haunches, and drop panels shall be placed at the same time as slabs. Joints shall be
perpendicular to the main reinforcement.

Maximum distance between horizontal joints in slabs and vertical joints in walls shall be 45'-0". For
exposed walls with fluid or earth on the opposite side, the spacing between vertical and horizontal
joints shall be a maximum of 25-0".

All corners shall be part of a continuous placement, and should a construction joint be required,
the joint shall not be located closer than five feet from a corner.

All reinforcing steel and welded wire fabric shall be continued across construction joints. Keys and
inclined dowels shall be provided as shown on the Drawings or as directed by the Engineer.
Longitudinal keys shall be provided in all joints in walls and between walls and slabs or footings,
except as specifically noted otherwise on the Drawings. Size of keys shall be as shown on the
Drawings.

All joints in water bearing structures shall have a waterstop. All joints below grade in walls or slabs
which enclose an accessible area shall have a waterstop.

EXPANSION JOINTS

A.

B.

Size and location of expansion joints shall be as shown on the Drawings.

All expansion joints in water-bearing structures shall have a center-bulb type waterstop. All
expansion joints below grade in walls or slabs which enclose an accessible area shall have a
center-bulb type waterstop. Waterstop shall be as shown on Drawings and specified in
Section 03250, Concrete Accessories.

CONTRACTION JOINTS

Location of contraction joints shall be as shown on the Drawings.

Contraction joints shall be formed with contraction joint inserts as specified in Section 03250,
Concrete Accessories.

Sawecutting of contraction joints in lieu of forming will not be allowed unless otherwise noted on the
Drawings. Where sawcutting is allowed, joints shall be sawed as soon as the concrete can support
foot traffic without leaving any impression, normally the same day as concrete is placed and in no
case longer than 24 hours after concrete is placed.

Unless noted otherwise on Drawings, depth of contraction joints shall be 1-1/2 inches in reinforced
concrete and 1/3 of concrete thickness in unreinforced concrete.

JOINT PREPARATION
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A. No concrete shall be allowed to enter the joint or the space for the sealant and destroy the proper
functions of the joint.

B. The surface of the concrete at all joints shall be thoroughly cleaned and all laitance removed by
wire brushing, air or light sand blasting.

C. The joint shall be thoroughly clean and free from dirt and debris before the primer and the sealant
are applied. Where the finished joint will be visible, masking of the adjoining surfaces shall be
carried out to avoid their discoloration. The sealant shall be neatly tooled into place and its finished
surface shall present a clean and even appearance.

D. All joints shall be sealed as shown on the Drawings and specified in Section 03250, Concrete
Accessories.

END OF SECTION
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SECTION 03300 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.01 REQUIREMENTS

A. Provide all labor, equipment, materials and services necessary for the manufacture,
transportation and placement of all plain and reinforced concrete work, as shown on the Drawings
or as ordered by the Engineer.

B. All water holding structures shall be tested for leakage by the Contractor. The contractor shall
provide at his own expense all labor, material, temporary bulkheads, pumps, water measuring
devices, etc., necessary to perform the required tests. Each unit shall be tested separately and
the leakage tests shall be made prior to backfilling and before equipment is installed. Testing
water shall be from any potable non-potable, or natural moving source such as a river or stream,
but not from any still water source such as a lake or pond, and not from any wastewater source
other than the discharge from a permitted wastewater treatment facility.

C. The requirements in this section shall apply to the following types of concrete:

1.

Class Al Concrete: Normal weight structural concrete to be used in all structures, sidewalks
and pavements, except where noted otherwise in the Contract Documents. All concrete shall
be Class Al concrete unless another class is specifically called for on Contract Documents or
specified herein.

Class A2 Concrete: Normal weight structural concrete to be used for interior slabs where a
concrete hardener is required for application after placement of slab.

Class A3 Concrete: Normal weight structural concrete to be used where specifically called
for on Contract Drawings or where specifically requested by Contractor and approved by
Engineer. Class A3 concrete shall be similar to Class Al except Class A3 concrete shall
contain a mandatory addition of high range water reducer to aid in placement of concrete.

Class A4 Concrete: Normal weight structural concrete to be used where specifically called
for on Contract Drawings or areas where specifically requested by Contractor and approved
by Engineer. Class A4 concrete is identical to Class Al concrete except that coarse
aggregate specified in Article 2.05 below shall be Size #8 in accordance with ASTM C33.
Class A4 concrete may also require a mandatory addition of high range water reducer to aid
in placement of concrete.

Class B Concrete: Normal weight structural concrete used for duct bank encasements, catch
basins, fence and guard post embedment, and other areas where specifically noted on
Contract Drawings.

Class C Concrete: Normal weight concrete to be used where specifically called for on
Contract Drawings for fill below structures.

1.02 RELATED WORK SPECIFIED ELSEWHERE

A. Section 03100 - Concrete Formwork

w

© 0

m

Section 03200 - Reinforcing Steel
Section 03250 - Concrete Accessories
Section 03290 - Joints in Concrete

Section 03350 - Concrete Finishes
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F. Section 03370 - Concrete Curing
G. Section 03600 - Grout
1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS
A. Without limiting the generality of the Specifications, all work herein shall conform to or exceed the
applicable requirements of the following documents. All referenced specifications, codes, and

standards refer to the most current issue available at the time of Bid.

1. Kentucky Building Code

2. ACl214 Recommended Practice for Evaluation of Strength Test Results of
Concrete

3. ACI301 Specifications for Structural Concrete for Buildings

4. ACI 304 Guide for Measuring, Mixing, Transporting, and Placing Concrete

5. ACI 305 Hot Weather Concreting

6. ACI 306 Cold Weather Concreting

7. ACI 309 Recommended Practice for Consolidation of Concrete

8. ACI 318 Building Code Requirements for Structural Concrete

9. ACI 350 Code Requirements for Environmental Engineering Concrete
Structures

10. ACI 350.1 Specification for Tightness Testing of Environmental Engineering
Concrete Structures

11. ASTM C 31 Standard Methods of Making and Curing Concrete Test Specimens
in the Field

12. ASTM C 33 Standard Specification for Concrete Aggregates

13. ASTM C 39 Standard Test Method for Compressive Strength of Cylindrical
Concrete Specimens

14. ASTM C42 Obtaining and Testing Drilled Cores and Sawed Beams of Concrete

15. ASTM C 88 Standard Test Method for Soundness of Aggregates by use of
Sodium Sulfate or Magnesium Sulfate

16. ASTM C 94 Standard Specification for Ready-Mixed Concrete

17. ASTM C 114 Standard Test Method for Chemical Analysis of Hydraulic Cement

18. ASTM C 136 Standard Method for Sieve Analysis of Fine and Coarse Aggregate

19. ASTM C 138 Standard Test Method for Unit Weight, Yield, and Air Content
(Gravimetric) of Concrete

20. ASTM C 143 Standard Test Method for Slump of Portland Cement Concrete

21. ASTM C 150 Standard Specification for Portland Cement
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22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

ASTM C 172

ASTM C 192

ASTM C 231

ASTM C 260

ASTM C 295

ASTM C 457

ASTM C 494

ASTM C 595

ASTM C 618

ASTM C 989

ASTM C1077

ASTM C 1567

1.04 SUBMITTALS

A. Product Data

Standard Method of Sampling Fresh Concrete

Standard Method of Making and Curing Concrete Test Specimens in
the Laboratory

Standard Test Method for Air Content of Freshly Mixed Concrete by
the Pressure Method

Standard Specification for Air-Entraining Admixtures for Concrete

Standard Guide for Petrographic Examination of Aggregates for
Concrete

Standard Recommended Practice for Microscopical Determination of
Air-Void Content and Parameters of the Air-Void System in Hardened
Concrete

Standard Specification for Chemical Admixtures for Concrete
Standard Specification for Blended Hydraulic Cements

Standard Specification for Fly Ash and Raw or Calcined Natural
Pozzolan for use as a Mineral Admixture in Portland Cement

Concrete

Standard Specification for Slag Cement for Use in Concrete and
Mortars

Recommended Practice for Labs Testing Concrete
Standard Test Method for Potential Alkali-Silica Reactivity of

Combinations of Cementitious Materials and Aggregate (Accelerated
Mortar-Bar Method)

For each manufactured material and product utilized under this section including, but not limited
to, aggregates, admixtures, method of adding admixtures, materials and method of curing,
method of developing bond at joints, joint materials, waterstops, and vapor barriers.

B. Design Mixes

For each concrete mix indicated.

C. Shop Drawings

Include details of steel reinforcement placement including material, grade, bar schedules, stirrup
spacing, bent bar diagrams, arrangement, and supports. Shop drawings to include the proposed
construction and control joint locations.

D. Material Certificates

E. Testing agency to perform service required in ACI 301.

F. Laboratory tests on concrete.
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G. If ready-mixed concrete is used, provide the following:
1. Physical capacity of mixing plant.
2. Trucking facilities available.

3. Estimated average amount which can be produced and delivered to the site during a normal
8-hour day excluding the output to other customers.

4. Delivery Tickets and Batch Tickets: Furnish to Engineer copies of all delivery tickets and
batch tickets for each load of concrete delivered to the site. Provide items of information as
specified in ASTM C 94,

H. Submit the following in accordance with Section 01300, Submittals.

1. Sources of all materials and certifications of compliance with specifications for all materials.

2. Certified current (less than 1 year old) chemical analysis of the Portland Cement or Blended
Cement to be used.

3. Certified current (less than 1 year old) chemical analysis of fly ash or slag cement to be used.

4. Aggregate test results showing compliance with required standards, i.e., sieve analysis,
aggregate soundness tests, petrographic analysis, mortar bar expansion testing per ASTM C
1567, etc.

5. Manufacturer's data on all admixtures stating compliance with required standards.
6. Concrete mix design for each class of concrete specified herein.

7. Field experience records and/or trial mix data for the proposed concrete mixes for each class
of concrete specified herein.

8. Testing procedures for structures to be leak tested.

9. Testing report upon completion of leak testing. Report shall include test summary, test data
and calculations.

1.05 QUALITY ASSURANCE

A. Tests on materials used in the production of concrete shall be required as specified in PART 2 --
PRODUCTS. These tests shall be performed by an independent testing laboratory approved by
the Engineer at no additional cost to the Owner.

B. Trial concrete mixes shall be tested when required in accordance with Article 3.01 at no additional
cost to the Owner.

C. Field quality control tests, as specified in Article 3.10, unless otherwise stated, will be performed
by a testing laboratory employed by the Owner. However, the Contractor shall be charged for the
cost of any additional tests and investigation on work performed which does not meet the
Specifications. Any individual who samples and tests concrete to determine if the concrete is
being produced in accordance with this Specification shall be certified as a Concrete Field Testing
Technician, Grade |, in accordance with ACI CP-2. Testing laboratory shall conform to
requirements of ASTM C-1077.
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PART 2 - PRODUCTS
2.01 HYDRAULIC CEMENT
A. Portland Cement

1. Portland Cement shall be Type Il conforming to ASTM C 150. Type | cement may be used
provided either fly ash or slag cement is also included in the mix in accordance with Articles
2.02 or 2.03 respectively.

2. When potentially reactive aggregates as defined in Article 2.05 are to be used in concrete
mix, cement shall meet the following requirements:

a. For concrete mixed with only Portland Cement, the total alkalies in the cement
(calculated as the percentage of NA20 plus 0.658 times the percentage of K20) shall not
exceed 0.40%.

b. For concrete mixed with Portland Cement and an appropriate amount of fly ash (Article
2.02) or slag cement (Article 2.03) the total alkalies in the Portland Cement (calculated
as the percentage of NA20O plus 0.658 times the percentage of K20) shall not exceed
0.85%.

3. When non-reactive aggregates as defined in Article 2.05 are used in concrete mix, total
alkalies in the cement shall not exceed 1.0%.

4. The proposed Portland Cement shall not contain more than 8% tricalcium aluminate and
more than 12% tetracalcium aluminoferrite.

B. Blended Cement

1. Blended cements shall be Type IP (Portland Fly Ash Cement) or Type IS (Portland Slag
Cement) conforming to ASTM C 595.

2. Type IP cement shall be an interground blend of Portland Cement and fly ash in which the fly
ash constituent is between 15% and 25% of the weight of the total blend.

3. Type IS cement shall be an interground blend of Portland Cement and slag cement in which
the slag constituent is between 35% and 50% of the weight of the total blend.

4. Fly ash and slag cement used in the production of blended cements shall meet the
requirements of Articles 2.02 and 2.03, respectively.

5. When reactive aggregates as defined in Article 2.05 are used in concrete mix, the total
alkalies in the Portland Cement (calculated as the percentage of Naz2O plus 0.658 times the
percentage of K20) shall not exceed 0.85%. The percentage of fly ash or slag cement shall
be set to meet provisions of Article 2.05.G.2.

C. Different types of cement shall not be mixed nor shall they be used alternately except when
authorized in writing by the Engineer. Different brands of cement or the same brand from
different mills may be used alternately. A resubmittal will be required if different cements are
proposed during the Project.

D. Cement shall be stored in a suitable weather-tight building so as to prevent deterioration or

contamination. Cement which has become caked, partially hydrated, or otherwise damaged will
be rejected.
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202 FLY ASH

A.

E.

Fly ash shall meet the requirements of ASTM C 618 for Class F, except that the loss on ignition
shall not exceed 4%. Fly ash shall also meet the optional physical requirements for uniformity as
shown in Table 3 of ASTM C 618.

For fly ash to be used in the production of type IP cement, the Pozzolan Activity Index shall be
greater than 75% as specified in Table 3 of ASTM C 595.

Where reactive aggregates as defined in Article 2.05 are used in concrete mix, the fly ash
constituent shall be between 15% and 25% of the total weight of the combined Portland Cement
and fly ash. The percentage of fly ash shall be set to meet the provisions of Article 2.05.G.2.

For concrete to be used in environmental concrete structures, i.e. process structures or fluid
containing structures, inclusion of fly ash or slag cement in the concrete mix, is mandatory.

Additional fly ash shall not be included in concrete mixed with Type IS or IP cement.

2.03 SLAG CEMENT

A. Slag cement shall meet the requirements of ASTM C 989 including tests for effectiveness of slag
in preventing excessive expansion due to alkali-aggregate reactivity as described in Appendix X-3
of ASTM C 9809.

B. Where reactive aggregates as defined in Article 2.05 are used in concrete mix, the slag cement
constituent shall be between 35% and 40% of the total weight of the combined Portland Cement
and slag. The percentage of slag cement shall be set to meet the provisions of Article 2.05.G.2.

C. For concrete to be used in environmental concrete structures, i.e. process structures or fluid
containing structures, inclusion of fly ash or slag cement in the concrete mix, is mandatory.

D. Additional slag cement shall not be included in concrete mixed with type IS or IP cement.

2.04 WATER

A. Water used for mixing concrete shall be clear, potable and free from deleterious substances such
as objectionable quantities of silty organic matter, alkali, salts and other impurities.

B. Water shall not contain more than 100 PPM chloride.

C. Water shall not contain more than 500 PPM dissolved solids.

D. Water shall have a pH in the range of 4.5 to 8.5.

2.05 AGGREGATES

All aggregates used in normal weight concrete shall conform to ASTM C 33.

Fine Aggregate (Sand) in the various concrete mixes shall consist of natural or manufactured
siliceous sand, clean and free from deleterious substances, and graded within the limits of ASTM
C 33.

Coarse aggregates shall consist of hard, clean, durable gravel, crushed gravel or crushed rock.
Coarse aggregate shall be size #57 or #67 as graded within the limits given in ASTM C 33 unless
otherwise specified.

For Class A4 concrete, coarse aggregate shall be Size #8M in accordance with ASTM C33.
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E. Aggregates shall be tested for gradation by sieve analysis tests in conformance with
ASTM C 136.

F. Adggregates shall be tested for soundness in accordance with ASTM C 88. The loss resulting
after five cycles shall not exceed 10 percent for fine or coarse aggregate when using magnesium
sulfate.

G. Non-reactive aggregates shall meet the following requirements:

1. A petrographic analysis in accordance with ASTM C295 shall be performed to identify the
constituents of the fine and coarse aggregate. Non-reactive aggregates shall meet the
following limitations:

a) Optically strained, microfractured, or microcrystalline quartz, 5.0%, maximum.
b) Chert or chalcedony, 3.0%, maximum.

¢) Tridymite or cristobalite, 1.0%, maximum.

d) Opal, 0.5%, maximum.

e) Natural volcanic glass in volcanic rocks, 3.0%, maximum.

2. Proposed concrete mix including proposed aggregates shall be evaluated by ASTM C-1567.
Mean mortar bar expansions at 16 days shall be less than 0.08%. Tests shall be made using
exact proportion of all materials proposed for use on the job in design mix submitted.

H. All aggregates shall be considered reactive unless they meet the requirements above for non-
reactive aggregates. Aggregates with a lithology essentially similar to sources in the same region
found to be reactive in service shall be considered reactive regardless of the results of the tests
above.

I. Contractor shall submit a new trial mix to the Engineer for approval whenever a different
aggregate or gradation is proposed.

2.06  ADMIXTURES

A. Air entraining agent shall be added to all concrete unless noted otherwise. The agent shall
consist of a neutralized vinsol resin solution or a purified hydrocarbon with a cement catalyst
which will provide entrained air in the concrete in accordance with ASTM C 260. The admixture
proposed shall be selected in advance so that adequate samples may be obtained and the
required tests made. Air content of concrete, when placed, shall be within the ranges given in the
concrete mix design.

B. The following admixtures are required or used for water reduction, slump increase, and/or
adjustment of initial set. Admixtures permitted shall confirm to the requirements of ASTM C 494.
Admixtures shall be non-toxic after 30 days and shall be compatible with and made by the same
manufacturer as the air-entraining admixtures.

1. Water reducing admixture shall conform to ASTM C 494, Type A and shall contain no more
than 0.05% chloride ions. Acceptable products are “Eucon Series” by the Euclid Chemical
Company, “Pozzolith Series” by BASF, and “Plastocrete Series” by Sika Corporation.

2. High range water reducer shall be sulfonated polymer conforming to ASTM C 494, Type F or
G. The high range water reducer shall be added to the concrete at either the batch plant or
at the job site and may be used in conjunction with a water reducing admixture. The high
range water reducer shall be accurately measured and pressure injected into the mixer as a
single dose by an experienced technician. A standby system shall be provided and tested
prior to each day’s operation of the job site system. Concrete shall be mixed at mixing speed
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for a minimum of 100 mixer revolutions after the addition of the high range water reducer.
Acceptable products are “Eucon 37" or Plastol 5000 by the Euclid Chemical Company,
“Rheobuild 1000 or Glenium Series” by BASF, and “Daracem 100 or Advaflow Series” by
W.R. Grace.

3. A non-chloride, non-corrosive accelerating admixture may be used where specifically
approved by the Engineer. The admixture shall conform to ASTM C 494, Type C or E, and
shall not contain more chloride ions than are present in municipal drinking water. The
admixture manufacturer must have long-term non-corrosive test data from an independent
testing laboratory (of at least a year’s duration) using an acceptable accelerated corrosion
test method such as that using electrical potential measures. Acceptable products are
“Accelguard 80/90 or NCA” by the Euclid Chemical Company and “Daraset” by W.R. Grace.

4. A water reducing retarding admixture may be used where specifically approved by the
Engineer. The admixture shall conform to ASTM C494, Type D and shall not contain more
than 0.05% chloride ions. Acceptable products are “Eucon NR or Eucon Retarder 100" by
the Euclid Chemical Company, “Pozzolith Retarder” by BASF, and “Plastiment” by Sika
Corporation.

C. Admixtures containing calcium chloride, thiocyanate or more than 0.05 percent chloride ions are
not permitted. The addition of admixtures to prevent freezing is not permitted.

D. The Contractor shall submit manufacturer's data including the chloride ion content of each
admixture and certification from the admixture manufacturer that all admixtures utilized in the
design mix are compatible with one another and properly proportioned prior to mix design review
by the Engineer.

2.07 CONCRETE MIX DESIGN

A. The proportions of cement, aggregates, admixtures and water used in the concrete mixes shall
be based on the results of field experience or preferably laboratory trial mixes in conformance
with Section 5.3. "Proportioning on the Basis of Field Experience and/or Trial Mixtures" of
ACI 318 and ACI 350. When trial mixes are used they shall also conform to Article 3.01 of this
Section of the Specifications. If field experience records are used, concrete strength results shall
be from concrete mixed with all of the ingredients proposed for use on job used in similar
proportions to mix proposed for use on job. Contractor shall submit verification confirming this
stipulation has been followed. Field experience records and/or trial mix data used as the basis for
the proposed concrete mix design shall be submitted to the Engineer along with the proposed
mix.

B. Structural concrete shall conform to the following requirements. Cementitious materials refer to
the total combined weight of all cement, fly ash, and slag cement contained in the mix.

1. Compressive Strength (28 day)
a. Concrete Class Al, A2, A3,A4 4,500 psi (minimum)
6,500 psi (maximum)

b. Class B 3,000 psi (Minimum)

c. ClassC 2,000 psi (Minimum)
2. Maximum water/cementitious materials ratio, by weight

a. Concrete Class Al, A2, A3,A4 0.42

b. ClassB 0.50

c. ClassC 0.75

3. Slump range
a. 4" nominal unless high range water reducing admixture is used.
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b. 3" maximum before addition of high range water reducing admixture.
c. Except, 3-6” for Class C concrete

4. Air Content

a. Concrete Class Al, A3,A4 6% +1.5%
b. Class A2, B 3% Max
c. ClassC N/A

2.08 FLOWABLE FILL

Flowable Fill is considered Class F concrete for filling spaces as permitted and direction by the
Engineer. Flowable fill must have proportions by volume in agreement with the following table:

Concrete Class F

28-day Compressive strength, psi 50-100
Laboratory Trial Batch for Selecting

Concrete Proportions, average 28-day

Compressive Strength, psi, design mix N/A
Cement Content per cubic yard of 0.4-3.0
concrete, sacks minimum/maximum ** 12/16.0**
Water/Cement Ratio by weight, 0.40/0.75
minimum/maximum
Air Content, percent by volume NA
NA

Slump at point of placement, inches
**  For concrete with fly ash, values are total of cement plus fly ash (Except Class F).

PART 3 - EXECUTION
3.01 TRIAL MIXES

A. When trial mixes are used to confirm the quality of a proposed concrete mix in accordance with
Section 5.3, "Proportioning on the Basis of Field Experience and/or Trial Mixtures" of ACI 318 and
ACI 350, an independent testing laboratory designated by the Contractor and acceptable to the
Engineer shall test a trial batch of each of the preliminary concrete mixes submitted by the
Contractor. The trial batches shall be prepared using the aggregates, cement and admixtures
proposed for the project. The trial batch materials shall be of a quantity such that the testing
laboratory can obtain enough samples to satisfy requirements stated below. Tests on individual
materials stated in PART 2 -- PRODUCTS should already be performed before any trial mix is
done. The cost of laboratory trial batch tests for each specified concrete mix will be borne by the
Contractor and the Contractor shall furnish and deliver the materials to the testing laboratory at no
cost to the Owner.

B. Anindependent testing laboratory shall prepare a minimum of fifteen (15) standard test cylinders
in accordance with ASTM C 31 in addition to conducting slump (ASTM C 143), air content (C
231) and unit weight (C 138) tests. Compressive strength test on the cylinders shall subsequently
be performed by the same laboratory in accordance with ASTM C 39 as follows: Test 3 cylinders
at age 7 days; test 3 cylinders at age 21 days; test 3 cylinders at age 28 days and test 3 cylinders
at 56 days. The cylinders shall be carefully identified as "Trial Mix, Contract No. , Product

" If the average 28-day compressive strength of the trial mix is less than that
specified, or if any single cylinder falls below the required strength by more than 500 psi, the mix
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shall be corrected, another trial batch prepared, test cylinders taken, and new tests performed as
before. Any such additional trial batch testing required shall be performed at no additional cost to
the Owner. Adjustments to the mix shall be considered refinements to the mix design and shall
not be the basis for extra compensation to the Contractor.

3.02 PRODUCTION OF CONCRETE

A. All concrete shall be machine mixed. Hand mixing of concrete will not be permitted. The
Contractor may supply concrete from a ready mix plant or from a site mixed plant. In selecting
the source for concrete production the Contractor shall carefully consider its capability for
providing quality concrete at a rate commensurate with the requirements of the placements so
that well bonded, homogenous concrete, free of cold joints, is assured.

B. Ready-Mixed Concrete

1.

At the Contractor's option, ready-mixed concrete may be used meeting the requirements for
materials, batching, mixing, transporting, and placing as specified herein and in accordance
with ASTM C 94.

Truck mixers shall be equipped with electrically-actuated counters by which the number of
revolutions of the drum or blades may be readily verified. The counter shall be of the
resettable, recording type, and shall be mounted in the driver's cab. The counters shall be
actuated at the time of starting mixers at mixing speeds.

Each batch of concrete shall be mixed in a truck mixer for not less than 100 revolutions of the
drum or blades at the rate of rotation designated by the manufacturer of equipment.
Additional mixing, if any, shall be at the speed designated by the manufacturer of the
equipment as agitating speed. All materials including mixing water shall be in the mixer drum
before actuating the revolution counter for determining the number of revolutions of mixing.

Truck mixers and their operation shall be such that the concrete throughout the mixed batch,
as discharged, is within acceptable limits of uniformity with respect to consistency, mix and
grading. If slump tests taken at approximately the 1/4 and 3/4 points of the load during
discharge give slumps differing by more than one inch when the specified slump is 3 inches
or less, or if they differ by more than 2 inches when the specified slump is more than 3
inches, the mixer shall not be used on the work unless the causing condition is corrected and
satisfactory performance is verified by additional slump tests. All mechanical details of the
mixer, such as water measuring and discharge apparatus, condition of the blades, speed of
rotation, general mechanical condition of the unit and clearance of the drum, shall be
checked before a further attempt to use the unit will be permitted.

Ready-mixed concrete shall be delivered to the site for the work and discharge shall be
completed before the drum has been revolved 300 revolutions and within the time
requirements stated in Article 3.03 of this Section.

Each and every concrete delivery shall be accompanied by a delivery ticket containing at
least the following information:

Date and truck number

Ticket number

Mix designation of concrete

Cubic yards of concrete

Cement brand, type and weight in pounds

Weight in pounds of fine aggregate (sand)

Weight in pounds of coarse aggregate (stone)

Air entraining agent, brand, and weight in pounds and ounces
Other admixtures, brand, and weight in pounds and ounces
Water, in gallons, stored in attached tank

T oSemoacoe
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k. Water, in gallons, maximum that can be added without exceeding design
water/cement ratio

. Water, in gallons, actually used (by truck driver)

m. Time of loading

n. Time of delivery to job (by truck driver)

Any truck delivering concrete to the job site, which is not accompanied by a delivery ticket
showing the above information will be rejected and such truck shall immediately depart from
the job site.

The use of non-agitating equipment for transporting ready-mixed concrete will not be
permitted. Combination truck and trailer equipment for transporting ready-mixed concrete will
not be permitted. The quality and quantity of materials used in ready-mixed concrete and in
batch aggregates shall be subject to continuous inspection at the batching plant by the
Engineer.

C. Site Mixed Concrete

1.

Scales for weighing concrete ingredients shall be accurate when in use within £0.4 percent of
their total capacities. Standard test weights shall be available to permit checking scale
accuracy.

Operation of batching equipment shall be such that the concrete ingredients are consistently
measured within the following tolerances:

a. Cement, fly ash, or slag cement + 1 percent
b. Water + 1 percent
c. Aggregates * 2 percent
d. Admixtures + 3 percent

Each batch shall be so charged into the mixer that some water will enter in advance of the
cement and aggregates. Water shall continue for a period which may extend to the end of
the first 25 percent of the specified mixing time. Controls shall be provided to prevent
batched ingredients from entering the mixer before the previous batch has been completely
discharged.

The concrete shall be mixed in a batch mixer capable of thoroughly combining the
aggregates, cement, and water into a uniform mass within the specified mixing time, and of
discharging the concrete without harmful segregation. The mixer shall bear a manufacturer's
rating plate indicating the rate capacity and the recommended revolutions per minute and
shall be operated in accordance therewith.

Mixers with a rate capacity of 1 cu.yd. or larger shall conform to the requirements of the Plant
Mixer Manufacturers' Division of the Concrete Plant Manufacturers' Bureau.

Except as provided below, batches of 1 cu. yd. or less shall be mixed for not less than 1
minute. The mixing time shall be increased 15 seconds for each cubic yard or fraction
thereof of additional capacity.

Shorter mixing time may be permitted provided performance tests made in accordance with
of ASTM C 94 indicate that the time is sufficient to produce uniform concrete.

Controls shall be provided to insure that the batch cannot be discharged until the required
mixing time has elapsed. Atleast three-quarters of the required mixing time shall take place
after the last of the mixing water has been added.

The interior of the mixer shall be free of accumulations that will interfere with mixing action.
Mixer blades shall be replaced when they have lost 10 percent of their original height.
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10. Air-entraining admixtures and other chemical admixtures shall be charged into the mixer as
solutions and shall be measured by means of an approved mechanical dispensing device.
The liquid shall be considered a part of the mixing water. Admixtures that cannot be added in
solution may be weighed or may be measured by volume if so recommended by the
manufacturer.

11. If two or more admixtures are used in the concrete, they shall be added separately to avoid
possible interaction that might interfere with the efficiency of either admixture or adversely
affect the concrete.

12. Addition of retarding admixtures shall be completed within 1 minute after addition of water to
the cement has been completed, or prior to the beginning of the last three-quarters of the
required mixing, whichever occurs first. Retarding admixtures shall not be used unless
approved by the Engineer.

13. Concrete shall be mixed only in quantities for immediate use and within the time and mixing
requirements of ASTM C 94.

3.03 CONCRETE PLACEMENT

A. No concrete shall be placed prior to approval of the concrete mix design. Concrete placement
shall conform to the recommendations of ACI 304.

B. Prior to concrete placement, all reinforcement shall be securely and properly fastened in its
correct position. Formwork shall be clean, oiled and form ties at construction joints shall be
retightened. All bucks, sleeves, castings, hangers, pipe, conduits, bolts, anchors, wire, and any
other fixtures required to be embedded therein shall be in place. Forms for openings to be leftin
the concrete shall be in place and anchored by the Contractor. All loose debris in bottoms of
forms or in keyways shall be removed and all debris, water, snow, ice and foreign matter shall be
removed from the space to be occupied by the concrete. The Contractor shall notify the Engineer
in advance of placement, allowing sufficient time for a concurrent inspection and for any
corrective measures which are subsequently required.

C. On horizontal joints where concrete is to be placed on hardened concrete, flowing concrete
containing a high range water reducing admixture shall be placed with a slump not less than 8
inches for the initial placement at the base of the wall. This concrete shall be worked well into the
irregularities of the hard surface.

D. All concrete shall be placed during the daylight hours except with the consent of the Engineer. If
special permission is obtained to carry on work during the night, adequate lighting must be
provided.

E. When concrete arrives at the project with slump below that suitable for placing, as indicated by
the Specifications, water may be added to bring the concrete within the specified slump range
provided that the design water-cement ratio is not exceeded. The water shall be incorporated by
additional mixing equal to at least half of the total mixing required. Water may be added only to
full trucks. On-site tempering shall not relieve the Contractor from furnishing a concrete mix that
meets all specified requirements.

F. Concrete shall be conveyed as rapidly as practicable to the point of deposit by methods which
prevent the separation or loss of the ingredients. It shall be so deposited that rehandling will be
unnecessary. Discharge of the concrete to its point of deposit shall be completed within
90 minutes after the addition of the cement to the aggregates. In hot weather, or under
conditions contributing to quick stiffening of the concrete, the time between the introduction of the
cement to the aggregates and discharge shall not exceed the requirements stated in Article 3.09
of this Section.

G. Where concrete is conveyed to position by chutes, a practically continuous flow in the chute shall
be maintained. The angle and discharge arrangement of the chute shall be such as to prevent
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segregation of the concrete ingredients. The delivery end of the chute shall be as close as
possible to the point of deposit and in no case shall the free pour from the delivery end of the
chute exceed five feet, unless approved otherwise by Engineer.

H. Special care must be exercised to prevent splashing of forms or reinforcement with concrete, and
any such splashes or accumulations of hardened or partially hardened concrete on the forms or
reinforcement above the general level of the concrete already in place must be removed before
the work proceeds. Concrete shall be placed in all forms in such way as to prevent any
segregation.

I.  Placing of concrete shall be so regulated that the pressure caused by the wet concrete shall not
exceed that used in the design of the forms.

J. All concrete for walls shall be placed through openings in the form spaced at frequent intervals or
through tremies (heavy duct canvas, rubber, etc.), equipped with suitable hopper heads. Tremies
shall be of variable lengths so the free fall shall not exceed five (5) feet and a sufficient number
shall be placed in the form to ensure the concrete is kept level at all times.

K. When placing concrete which is to be exposed, sufficient illumination shall be provided in the
interior of the forms so the concrete, at places of deposit, is visible from deck and runways.

L. Concrete shall be placed so as to thoroughly embed all reinforcement, inserts, and fixtures.

M. When forms are removed, surfaces shall be even and dense, free from aggregate pockets or
honeycomb. To achieve this, concrete shall be consolidated using mechanical vibration,
supplemented by forking and spading by hand in the corners and angle of forms and along form
surfaces while the concrete is plastic under the vibratory action. Consolidation shall conform to
ACI 309.

N. Mechanical vibration shall be applied directly to the concrete, unless otherwise approved by the
Engineer. The bottom of vibrators used on floor slabs must not be permitted to ride the form
supporting the slab. Vibration shall be applied at the point of deposit and in the area of freshly
placed concrete by a vertical penetration of the vibrator. Vibrators shall not be used to move
concrete laterally within the forms.

0. The intensity of vibration shall be sufficient to cause settlement of the concrete into place and to
produce monolithic joining with the preceding layer. It shall be of sufficient duration to accomplish
thorough compaction and complete embedment of reinforcement and fixtures with a vibrator
transmitting not less than 7,500 impulses per minute. Since the duration of vibration per square
foot of surface is dependent on the frequency (impulses per minute), size of vibrator, and slump
of concrete, the length of time must therefore be determined in the field. Vibration, however, shall
not be continued in any one location to the extent that pools of grout are formed.

P. Care shall be taken to prevent cold joints when placing concrete in any portion of the work. The
concrete placing rate shall be such as to ensure that each layer is placed while the previous layer
is soft or plastic, so that the two layers can be made monolithic by penetration of the vibrators.
Maximum thickness of concrete layers shall be 18 inches. The surface of the concrete shall be
level whenever a run of concrete is stopped.

Q. To prevent featheredges, construction joints located at the tops of horizontal lifts near sloping
exposed concrete surfaces shall be inclined near the exposed surface, so the angle between
such inclined surface and the exposed concrete surface will be not less than 50°.

R. In placing unformed concrete on slopes, the concrete shall be placed ahead of a non-vibrated
slip-form screed extending approximately 2-1/2 feet back from its leading edge. The method of
placement shall provide a uniform finished surface with the deviation from the straight line less
than 1/8 inch in any concrete placement. Concrete ahead of the slip-form screed shall be
consolidated by internal vibrators so as to ensure complete filling under the slip-form. Prior to
placement of concrete on sloped walls or slabs, the Contractor shall submit a plan specifically
detailing methods and sequence of placements, proposed concrete screed equipment, location of
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construction joints and waterstops, and/or any proposed deviations from the aforementioned to
the Engineer for review and approval.

S. Concrete shall not be placed during rains sufficiently heavy or prolonged to wash mortar from
coarse aggregate on the forward slopes of the placement. Once placement of concrete has
commenced in a block, placement shall not be interrupted by diverting the placing equipment to
other uses.

3.04 PLACING FLOOR SLABS ON GRADE

A. The subgrade for slabs on ground shall be well drained and of adequate and uniform loadbearing
nature. The in-place density of the subgrade soils shall be at least the minimum required by the
specifications. No foundation, slab, or pavement concrete shall be placed until the depth and
character of the foundation soils have been inspected and approved by the Engineer.

B. The subgrade shall be free of frost before concrete placing begins. If the temperature inside a
building where concrete is to be placed is below freezing it shall be raised and maintained above
50°F long enough to remove all frost from the subgrade.

C. The subgrade shall be moist at the time of concreting. If necessary, it shall be dampened with
water in advance of concreting, but there shall be no free water standing on the subgrade nor any
muddy or soft spots when the concrete is placed.

D. Thirty-pound felt paper shall be provided between edges of slab-on-grade and vertical and
horizontal concrete surfaces, unless otherwise indicated on the Drawings.

E. Contraction joints shall be provided in slabs-on-grade at locations indicated on the Drawings.
Contraction joints shall be installed as per Section 03290 - Joints in Concrete.

F. Floor slabs shall be screeded level or pitched to drain as indicated on the Drawings. Finishes
shall conform with the requirements of Section 03350 - Concrete Finishes.

3.05 ORDER OF PLACING CONCRETE

A. Inorderto minimize the effects of shrinkage, the concrete shall be placed in units as bounded by
construction joints shown on the Drawings and maximum lengths as indicated on Drawings.
Where required on the Drawings and wherever else practical, the placing of such units shall be
done in a strip pattern in accordance with ACI 302.1. A minimum of 72 hours shall pass prior to
placing concrete directly adjacent to previously placed concrete.

3.06 CONCRETE WORK IN COLD WEATHER
A. Cold weather concreting procedures shall conform to the requirements of ACI 306.

B. The Engineer may prohibit the placing of concrete at any time when air temperature is 40°F or
lower. If concrete work is permitted, the concrete shall have a minimum temperature, as placed,
of 55°F for placements less than 12" thick, 50°F for placements 12" to 36" thick, and 45°F for
placements greater than 36" thick. The temperature of the concrete as placed shall not exceed
the aforementioned minimum values by more than 20°F, unless otherwise approved by the
Engineer.

C. Allaggregate and water shall be preheated. Precautions shall be taken to avoid the possibility of
flash set when aggregate or water are heated to a temperature in excess of 100°F in order to
meet concrete temperature requirements. The addition of admixtures to the concrete to prevent
freezing is not permitted. All reinforcement, forms, and concrete accessories with which the
concrete is to come in contact shall be defrosted by an approved method. No concrete shall be
placed on frozen ground.

3.07 CONCRETE WORK IN HOT WEATHER
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A. Hot weather concreting procedures shall conform to the requirements of ACI 305.

B. When air temperatures exceed 85°F., or when extremely dry conditions exist even at lower
temperatures, particularly if accompanied by high winds, the Contractor and his concrete supplier
shall exercise special and precautionary measures in preparing, delivering, placing, finishing,
curing and protecting the concrete mix. The Contractor shall consult with the Engineer regarding
such measures prior to each day's placing operation and the Engineer reserves the right to
modify the proposed measures consistent with the requirements of this Section of the
Specifications. All necessary materials and equipment shall be on hand an in position prior to
each placing operation.

C. Preparatory work at the job site shall include thorough wetting of all forms, reinforcing steel and,
in the case of slab pours on ground or subgrade, spraying the ground surface on the preceding
evening and again just prior to placing. No standing puddles of water shall be permitted in those
areas which are to receive the concrete.

D. The temperature of the concrete mix when placed shall not exceed 90°F.

E. Temperature of mixing water and aggregates shall be carefully controlled and monitored at the
supplier's plant, with haul distance to the job site being taken into account. Stockpiled aggregates
shall, if necessary, be shaded from the sun and sprinkled intermittently with water. If ice is used
in the mixing water for cooling purposes, it must be entirely melted prior to addition of the water to
the dry mix.

F. Delivery schedules shall be carefully planned in advance so that concrete is placed as soon as
practical after it is properly mixed. For hot weather concrete work (air temperature greater than
85°F), discharge of the concrete to its point of deposit shall be completed within 60 minutes from
the time the concrete is batched.

G. The Contractor shall arrange for an ample work force to be on hand to accomplish transporting,
vibrating, finishing, and covering of the fresh concrete as rapidly as possible.

3.08 QUALITY CONTROL
A. Field Testing of Concrete

1. The Contractor shall coordinate with the Owner’s testing firm personnel as required for
concrete testing.

2. Concrete for testing shall be supplied by the Contractor at no additional cost to the Owner,
and the Contractor shall provide assistance to the testing laboratory in obtaining samples.
The Contractor shall dispose of and clean up all excess material.

3. For every placement of concrete that is 10 cubic yards or less, the following tests shall be
performed (as described in paragraphs B through E below):

a. Consistency

b. Unit Weight

c. Air content

d. Compressive Strength
e. Temperature

4. For every placement of concrete that is larger than 10 cubic yards, the following tests shall be
performed for every 50 cubic yards (as described in paragraphs B through E below):

a. Consistency — test the first truck and one additional truck randomly selected by the

Owner’s Resident Project Representative (RPR).
b. Unit Weight — test one truck randomly selected by the RPR
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c. Air content - test the first truck and one additional truck randomly selected by the RPR.
d. Compressive Strength - test one truck randomly selected by the RPR
e. Temperature - test one truck randomly selected by the RPR

The sampling of concrete is approved at the truck discharge. If a concrete pump is employed,
the Contractor is advised that 1.5-3.0% air is lost in pumping and such should be accounted
for at the point of testing. Therefore, the air content should be adjusted to ensure that the air
content meets the specification at the point of placement.

The first truck is defined as the first truck as accepted by the RPR. The RPR shall have the
authority of the Owner to accept or reject all concrete.

5. Sampling is at the discretion of the RPR.
6. Additional testing may be required as deemed necessary by the Owner.
B. Consistency

1. The consistency of the concrete will be checked by the Owner’s testing firm by standard
slump cone tests. The Contractor shall make any necessary adjustments in the mix as the
Owner or Engineer may direct and shall upon written order suspend all placing operations in
the event the consistency does not meet the intent of the specifications. No payment shall be
made for any delays, material or labor costs due to such eventualities.

2. Slump tests shall be made in accordance with ASTM C 143.

3. Concrete with a specified nominal slump shall be placed having a slump within 1” (higher or
lower) of the specified slump. Concrete with a specified maximum slump shall be placed
having a slump less than the specified slump.

C. Unit Weight

1. Samples of freshly mixed concrete shall be tested for unit weight by the Owner’s testing firm
in accordance with ASTM C 138.

D. Air Content

1. Samples of freshly mixed concrete will be tested for entrained air content by the Owner’s
testing firm in accordance with ASTM C 231.

2. Inthe event test results are outside the limits specified, additional testing shall occur. Upon
discovery of incorrect air entrainment, the concrete shall be removed from the jobsite.

E. Compressive Strength

1. Samples of freshly mixed concrete will be taken by the Owner’s testing firm and tested for
compressive strength in accordance with ASTM C 172, C 31 and C 39, except as modified
herein.

2. Each sampling shall consist of at least five (5) 6x12 cylinders or (8) 4x8 cylinders. Each
cylinder shall be identified by a tag, which shall be hooked or wired to the side of the
container. The Owner’s testing firm will fill out the required information on the tag, and the
Contractor shall satisfy himself that such information shown is correct.

3. The Contractor shall be required to furnish labor to the Owner for assisting in preparing test
cylinders for testing. The Contractor shall provide approved curing boxes for storage of
cylinders on site. The insulated curing box shall be of sufficient size and strength to contain
all the specimens made in any four consecutive working days and to protect the specimens
from falling over, being jarred or otherwise disturbed during the period of initial curing. The
box shall be erected, furnished and maintained by the Contractor. Such box shall be
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equipped to provide the moisture and to regulate the temperature necessary to maintain the
proper curing conditions required by ASTM C 31. Such box shall be located in an area free
from vibration such as pile driving and traffic of all kinds and such that all specimen are
shielded from direct sunlight and/or radiant heating sources. No concrete requiring
inspection shall be delivered to the site until such storage curing box has been provided.
Specimens shall remain undisturbed in the curing box until ready for delivery to the testing
laboratory but not less than sixteen hours.

4. The Contractor shall be responsible for maintaining the temperatures of the curing box during
the initial curing of test specimens with the temperature preserved between 60°F and 80°F as
measured by a maximum-minimum thermometer. The Contractor shall maintain a written
record of curing box temperatures for each day curing box contains test specimens.
Temperature shall be recorded a minimum of three times a day with one recording at the
start of the work day and one recording at the end of the work day.

5. When transported, the cylinders shall not be thrown, dropped, allowed to roll, or be damaged
in any way.

F. Evaluation and Acceptance of Concrete

1. Evaluation and acceptance of the compressive strength of concrete shall be according to the
requirements of ACI 214, ACI 318, and ACI 350.

2. The strength level of concrete will be considered satisfactory if all of the following conditions
are satisfied.

a. Every arithmetic average of any three consecutive strength tests equals or exceeds the
minimum specified 28-day compressive strength for the mix (see Article 2.07).

b. No individual compressive strength test results falls below the minimum specified
strength by more than 500 psi.

c. No more than 10% of the compressive tests have strengths greater than the maximum
strength specified.

3. In the event any of the conditions listed above are not met, the mix proportions shall be
corrected for the next concrete placing operation.

4. In the event that condition 2B is not met, additional tests in accordance with Article 3.10,
paragraph H shall be performed.

5. When aratio between 7-day and 28-day strengths has been established by these tests, the
7-day strengths shall subsequently be taken as a preliminary indication of the 28-day
strengths. Should the 7-day test strength from any sampling be more than 10% below the
established minimum strength, the Contractor shall:

a. Immediately provide additional periods of curing in the affected area from which the
deficient test cylinders were taken.

b. Maintain or add temporary structural support as required.

c. Correct the mix for the next concrete placement operation, if required to remedy the
situation.

6. All concrete which fails to meet the ACI requirements and these specifications is subject to
removal and replacement at no additional cost to the Owner.

H. Additional Tests
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2.

In the event the 28-day test cylinders fail to meet the minimum strength requirements as
outlined in Article 3.10, paragraph F, the Contractor shall have concrete core specimens
obtained and tested from the affected area immediately.

a. Three cores shall be taken by the Owner’s testing firm for each sample in which the
strength requirements were not met.

b. The concrete in question will be considered acceptable if the average compressive
strength of a minimum of three test core specimens taken from a given area equal or
exceed 85% of the specified 28-day strength and if the lowest core strength is greater
than 75% of the specified 28-day strength.

Concrete placed with compressive strengths greater than the maximum strength specified
shall be removed and replaced or repaired as deemed necessary by the Engineer.

3.09 WATERTIGHTNESS TESTING OF CONCRETE STRUCTURES (FOR PRESTRESSED
CONCRETE TANK TESTING, REFER TO SECTION 13200)

A. Test Preparation

1.

The design capability of the structure to withstand testing shall be verified for the pressures to
be applied. Another type of test shall not be substituted for hydrostatic tightness testing
without approval of the Engineer.

The structure shall not be tested before all elements of the structure which resist any portion
of the retained liquid pressure are in place and the concrete has attained its specified
compressive strength.

Unless otherwise specified, coatings shall not be applied until after the hydrostatic tightness
testing is complete. Liners that are mechanically locked to the surface during the placement
of the concrete shall be installed before the hydrostatic tightness testing. Interior liners shall
be visually examined for deficiencies (pinholes, tears and partially fused splices) and must
pass integrity testing. Deficiencies shall be prepared.

Clean the exposed concrete surfaces of the structure, including the floor, of all foreign
material and debris. Prior to testing, standing water in or outside of the structure that would
interfere with the inspection of the exposed concrete surfaces of the structure shall be
removed.

The concrete surfaces and concrete joints shall be thoroughly inspected for potential leakage
points. Areas of potential leakage shall be repaired before filling the containment structure
with water.

All openings, fittings, and pipe penetrations in the structure shell shall be inspected at both
faces of the concrete, if practical. Defective or cracked concrete shall be repaired prior to
testing. All structural penetrations and inlet/outlets shall be securely sealed to prevent the
loss of water from the structure during the test. All structural penetrations shall be monitored
before and during the test to determine the watertightness of these appurtenances. If the
structure is to be filled using the inlet/outlet pipe, positive means shall be provided to check
that water is not entering or leaving through this pipe once the structure is filled to the test
level. Leakage at these inlet/outlets shall be repaired prior to testing. No allowance shall be
made in test measurements for uncorrected known points of leakage

The flow from any underdrain system, if a system is provided, shall be monitored during this
same period, and any increase in flow shall be recorded and considered for information as a
part of the hydrostatic tightness testing.

The ground water level shall be brought to a level below the top of the base slab and kept at
that elevation or at a lower elevation during the test.
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9. No backfill shall be placed against the walls or on the wall footings of the structure to be
tested unless otherwise specified.

B. Procedure

1. The initial filling of a new structure should not exceed a rate of 4 ft/h. Filling shall be
continued until the water surface is at the design maximum liquid level, or either 1 in. below
any fixed overflow level in covered containment structure or 4 in. in open structure, whichever
is lower.

2. The exterior surfaces of the structure shall be inspected during the period of filling the
structure. If any flow of water is observed from the structure exterior surfaces, including
joints or cracks, the defect causing the leakage shall be repaired prior to testing.

3. Watertightness Test - Part 1: Qualitative Criteria

a.

b.

The water shall be kept at the test level for at least 3 days prior to Part 2 of the testing.

The exterior surfaces of the structure shall be observed in both the early mornings and
later afternoons during the 3-day period before Part 2 of the test. If any water is observed
on the structure exterior surfaces, including joints, repaired honeycombed areas and
cracks, where moisture can be picked up on a dry hand, the containment structure shall
be considered to have failed Part 1 of the test.

Wet areas on top of wall footing shall not be cause to fail Part 1 of the test unless the
water can be observed to be flowing.

Part 2 of the test may begin prior to completion of repairs for Part 1. However, all defects
causing the failure of Part 1 shall be repaired before the structure is accepted.

4. Watertightness Test - Part 2: Quantitative Criteria

a.

The test measurements shall not be scheduled for a period when the forecast is for a
difference of more than 35°F between the ambient temperature readings at the times of
the initial and final level measurements of the water surface. The test shall also not be
scheduled when the weather forecast indicates the water surface would be frozen before
the test is completed.

The vertical distance to the water surface shall be measured to within 1/16 in. from a
fixed point on the structure above the water surface. Measurements shall be recorded at
24-hour intervals. Measurements taken at the same time of day will reduce the
probability of temperature difference.

Measurements shall be taken at two locations, 180° apart, which will minimize the effect
of differential settlement. Measurements shall be taken at the same locations to reduce
the probability of measurement differences.

The test period shall be at least the theoretical time required to lower the water surface
3/8 in. assuming a loss of water at 0.050% of the water volume per 24-hour period. The
test period shall not be longer than five days.

The water temperature shall be recorded at a depth of 18 in. below the water surface at
the start and end of the test.

A floating, restrained, partially filled, calibrated, open container for evaporation and
precipitation measurement should be positioned in open structures and the water level in
the container recorded at 24-hour intervals. Determination of evaporation by a shallow
pan-type measuring device is not acceptable due to possible heating of the bottom of the
shallow pan resulting in accelerated evaporation.
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C. Evaluation

1.

The containment structure shall continue to be observed in both the early mornings and late
afternoons to verify compliance with Part 1 of the test during Part 2.

At the end of the test period, the water surface shall be recorded to within 1/16-in at the
location of original measurements. The water temperature and the evaporation and
precipitation measurements shall be recorded.

The allowable loss of water for tightness tests shall not exceed 0.050% of the test water
volume in 24 hours.

The change in water volume in the structure shall be calculated and corrected, if necessary,
for evaporation, precipitation, and temperature based on the change recorded in the water
level from the open container. If the loss exceeds the allowable loss, the structure shall be
considered to have failed the test.

During Part 2 of the test, observed flow or seepage of water from the exterior surface,
including that from cracks and joints, should be considered as a failed test. The structure
shall also be considered to have failed the test if moisture can be transferred from the
exterior surface to a dry hand. Dampness or wetness on top of a footing shall not be
considered as a failure test.

D. Retesting

1.

A restart of the test shall be required when test measurements become unreliable due to
unusual precipitation or other external factors.

The Contractor shall be permitted to immediately retest when no visible leakage is exhibited.
If the structure fails the second test or if the Contractor does not exercise the option of
immediately retesting after the first test failure, the interior of the structure shall be inspected
by a diver or by other means to determine probable areas of leakage. The structure shall
only be retested after the most probable areas of leakage are repaired.

If the leakage exceeds the allowable limit, the work shall be corrected by methods approved
by the Engineer.

Upon completion of the necessary remedial work, the leakage test shall be repeated until it is
successfully passed.

E. Notification by Engineer

1.

If any leaks, in excess of the specified amount, are not remedied by the Contractor within
four (4) weeks of notification by the Engineer, regardless of whether the cause of these leaks
is or is not determined, the Engineer shall have the authority to have these leaks repaired by
others. The cost of repairs, by others, shall be deducted from monies due or to become due
to the General Contractor.

3.10 CARE AND REPAIR OF CONCRETE

A. The Contractor shall protect all concrete against injury or damage from excessive heat, lack of
moisture, overstress, or any other cause until final acceptance by the Owner. Particular care
shall be taken to prevent the drying of concrete and to avoid roughening or otherwise damaging
the surface. Care shall be exercised to avoid jarring forms or placing any strain on the ends of
projecting reinforcing bars. Any concrete found to be damaged, or which may have been
originally defective, or which becomes defective at any time prior to the final acceptance of the
completed work, or which departs from the established line or grade, or which, for any other
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reason, does not conform to the requirements of the Contract Documents, shall be satisfactorily
repaired or removed and replaced with acceptable concrete at no additional cost to the Owner.

B. Areas of honeycomb shall be chipped back to sound concrete and repaired as directed by the
Engineer.

C. Concrete formwork blowouts or unacceptable deviations in tolerances for formed surfaces due to
improperly constructed or misaligned formwork shall be repaired as directed by the Engineer.
Bulging or protruding areas, which result from slipping or deflecting forms shall be ground flush or
chipped out and redressed as directed by the Engineer.

D. Areas of concrete in which cracking, spalling, or other signs of deterioration develop prior to final
acceptance shall be removed and replaced, or repaired as directed by the Engineer. This
stipulation includes concrete that has experienced cracking due to drying or thermal shrinkage of
the concrete. Structural cracks shall be repaired using an epoxy injection system approved by
the Engineer. Non-structural cracks shall be repaired using a hydrophilic resin pressure injected
grout system approved by the Engineer, unless other means of repair are deemed necessary and
approved by the Engineer. Extensive repair or replacement will be considered for concrete
placed having compressive strengths greater than maximum strength specified. All repair work
shall be performed at no additional cost to the Owner.

E. Concrete which fails to meet the strength requirements as outlined in Article 3.10, paragraph F,
will be analyzed by the Engineer as to its adequacy based upon loading conditions, resultant
stresses and exposure conditions for the particular area of concrete in question. If the concrete
in question is found unacceptable based upon this analysis, that portion of the structure shall be
strengthened or replaced by the Contractor at no additional cost to the Owner. The method of
strengthening or extent of replacement shall be directed by the Engineer.

END OF SECTION
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SECTION 03350 - CONCRETE FINISHES

PART 1 - GENERAL
1.01 REQUIREMENTS

A. Furnish all materials, labor, and equipment required to provide finishes of all concrete surfaces
specified herein and shown on the Drawings.

1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Section 03100 - Concrete Formwork
B. Section 03300 - Cast-in-Place Concrete
C. Section 03600 - Grout
1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS
A. Without limiting the generality of the other requirements of the specifications, all work herein shall
conform to the applicable requirements of the following documents. All referenced specifications,
codes, and standards refer to the most current issue available at the time of Bid.
1. ACI 301 - Specifications for Structural Concrete for Buildings
2. ACI 318 - Building Code Requirements for Structural Concrete
1.04 SUBMITTALS

A. Submit the following in accordance with Section 01300 - Submittals.

1. Manufacturer's literature on all products specified herein.

PART 2 - PRODUCTS
201 CONCRETE FLOOR SEALER

A. Floor sealer shall be Diamond Clear VOX or Super Diamond Clear VOX by the Euclid Chemical
Company, Sonneborn Kure N Seal 30 by BASF Construction Chemicals.

2.02 CONCRETE LIQUID/SEALER DENSIFIER

A. Concrete liquid sealer/densifier shall be a high performance, deeply penetrating concrete densifier.
Product shall be odorless, colorless, VOC-compliant, non-yellowing siliconate based solution
designed to harden, dustproof and protect concrete floors subjected to heavy vehicular traffic and
to resist black rubber tire marks on concrete surfaces. The product must contain a minimum
solids content of 20% of which 50% is siliconate. Acceptable products are Diamond Hard by the
Euclid Chemical Company and Seal Hard by L&M Construction Chemicals. Liquid sealer/densifier
shall be applied in strict accordance with directions of manufacturer and specifications.

B. Aggregate floor hardener shall be non-metallic. Hardener shall be Harcol by Sonneborn,
Maximent by BASF, or Surflex by Euclid Chemical.
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2.03 NON-METALLIC FLOOR HARDENER

A. The specified non-metallic mineral aggregate hardener shall be formulated, processed, and
packaged under stringent quality control at the manufacturer’s owned and controlled factory. The
hardener shall be a factory-blended mixture of specifically processed graded mineral aggregate,
selected Portland cement, and necessary plasticizing agents. Acceptable products shall be
“Surflex” by the Euclid Chemical Company, “Harcol” by Sonneborn, “Maximent” by BASF, and
“Mastercon” by BASF.

2.04 NON-OXIDIZING HEAVY DUTY METALLIC FLOOR HARDENER

A. Non-oxidizing heavy duty metallic floor hardener shall be formulated, processed, and packaged
under stringent quality control at the manufacturer’s owned and controlled factory. The hardener
shall be a mixture of specifically processed non-rusting aggregate, selected Portland cement, and
necessary plasticizing agents. Product shall be “Diamond-Plate” by the Euclid Chemical
Company, or Masterplate by BASF Construction Chemicals.

2.05 NON-SLIP AGGREGATE

A. Shake-on aggregate for non-slip floors shall be non-metallic. Shake-on aggregate shall be Frictex
NS by BASF Construction Chemicals, A-H Acox by Anti-Hydro, or Non-Slip by the Euclid Chemical
Company.

PART 3 - EXECUTION
3.01 FINISHES ON FORMED CONCRETE SURFACES

A. After removal of forms, the finishes described below shall be applied in accordance with Article
3.05 - Concrete Finish Schedule. Unless the finish schedule specifies otherwise, all surfaces shall
receive at least a Type I finish. The Engineer shall be the sole judge of acceptability of all concrete
finish work.

1. Typel-Rough: Allfins, burrs, offsets, marks and all other projections left by the forms shall
be removed. Projections, depressions, etc. below finished grade required to be removed will
only be those greater than %-inch. All holes left by removal of ends of ties, and all other
holes, depressions, bugholes, air/blow holes or voids shall be filled solid with cement grout
after first being thoroughly wetted and then struck off flush. The only holes below grade to be
filled will be tie holes and any other holes larger than ¥-inch in any dimension. Honeycombs
shall be chipped back to solid concrete and repaired as directed by the Engineer. All holes
shall be filled with tools, such as sponge floats and trowels, that will permit packing the hole
solidly with cement grout. Cement grout shall consist of one part cement to three parts sand,
epoxy bonding agent (for tie holes only) and the amount of mixing water shall be as little as
consistent with the requirements of handling and placing. Color of cement grout shall match
the adjacent wall surface.

2. Type ll - Grout Cleaned: Where this finish is required, it shall be applied after completion of
Type | finish. After the concrete has been predampened, a slurry consisting of one part
cement (including an appropriate quantity of white cement in order to produce a color
matching the surrounding concrete) and 1-1/2 parts sand passing the No. 16 sieve, by damp
loose volume, shall be spread over the surface with clean burlap pads or sponge rubber
floats. Mix proportions shall be submitted to the Engineer after a sample of the work is
established and accepted. Any surplus shall be removed by scraping and then rubbing with
clean burlap.

3. Type Il - Smooth Rubbed: Where this finish is required, it shall be applied after the

completion of the Type I finish. No rubbing shall be done before the concrete is thoroughly
hardened and the mortar used for patching is firmly set. A smooth, uniform surface shall be
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obtained by wetting the surface and rubbing it with a carborundum stone to eliminate
irregularities. Unless the nature of the irregularities require it, the general surface of the
concrete shall not be cutinto. Corners and edges shall be slightly rounded by the use of the
carborundum stone. Brush finishing or painting with grout or neat cement will not be
permitted. A 100 square foot example shall be established at the beginning of the project to
establish acceptability.

3.02 SLAB AND FLOOR FINISHES

A. The finishes described below shall be applied to floors, slabs, flow channels and top of walls in
accordance with Article 3.05 - Concrete Finish Schedule. The Engineer shall be the sole judge of
acceptability of all such finish work.

1. Type"A"- Screeded: This finish shall be obtained by placing screeds at frequent intervals and
striking off to the surface elevation required. When a Type "F" finish is subsequently to be
applied, the surface of the screeded concrete shall be roughened with a stiff brush or rake
prior to final set.

2. Type "B" - Wood or Magnesium Floated: This finish shall be obtained after completion of a
Type "A" finish by working a previously screeded surface with a wood or magnesium float or
until the desired texture is reached. Floating shall begin when the water sheen has
disappeared and when the concrete has sufficiently hardened so that a person's foot leaves
only a slight imprint. If wet spots occur, water shall be removed with a squeegee. Care shall
be taken to prevent the formation of laitance and excess water on the finished surface. All
edges shall be edged with an 1/8-inch tool as directed by the Engineer. The finished surface
shall be true, even, and free from blemishes and any other irregularities.

3. Type"C"-Cork Floated: This finish shall be similar to Type "B" but slightly smoother than that
obtained with a wood float. It shall be obtained by power or band floating with cork floats.

4. Type"D" - Steel Troweled: This finish shall be obtained after completion of a Type "B" finish. When
the concrete has hardened sufficiently to prevent excess fine material from working to the surface,
the surface shall be compacted and smoothed with not less than two thorough and complete steel
troweling operations. In areas which are to receive a floor covering such as tile, resilient flooring, or
carpeting, the applicable Specification Sections and Contract Drawings shall be reviewed for the
required finishes and degree of flatness. In areas that are intermittently wet such as pump rooms,
only one troweling operation is required to provide some trowel marks for slip resistance. All edges
shall be edged with an 1/8-inch tool as directed by the Engineer. The finish shall be brought to a
smooth, dense surface, free from defects and blemishes.

5. Type"E" - Broom or Belt: This finish shall provide the surface with a transverse scored texture
by drawing a broom or burlap belt across the surface immediately after completion of a Type
"B" finish. All edges shall be edged with an 1/8-inch tool as directed by the Engineer.

6. Type"F"- Sweptin Grout Topping: This finish shall be applied after a completion of a Type "A"
finish. The concrete surface shall be properly cleaned, washed, and coated with a mixture of
water and Portland Cement. Cement grout in accordance with Section 03600 shall then be
plowed and swept into neat conformance with the blades or arms of the apparatus by turning
or rotating the previously positioned mechanical equipment. Special attention shall be paid to
true grades, shapes and tolerances as specified by the manufacturer of the equipment.
Before beginning this finish, the Contractor shall notify the Engineer and the equipment
manufacturer of the details of the operation and obtain approval and recommendations.

7. Type “G” Hardened Finish: This finish shall be applied after completion of a Type “B” or Type
“C” finish and prior to application of a Type “D” finish. Hardeners shall be applied in strict
accordance with the manufacturer’'s requirements. Hardeners shall be applied using a
mechanical spreader. The hardener shall be applied in two shakes with the first shake
comprising 2/3 of the total amount. Type “D” finish shall be applied following completion of
application of the hardener.
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a. Non-metallic floor hardener shall be applied where specifically required on the Contract
Drawings at the rate of 1.0 pounds/ft.2.

b. Non-oxidizing heavy duty metallic floor hardener shall be applied at the loading docks and
where specifically required on the Contract Drawings or specified herein at the rate of 1.5
pounds/ft.2.

8. Type "H" - Non-Slip Finish: This finish shall be provided by applying a non-slip shake-on

aggregate concurrently with the application of a Type "D" finish. Application procedure shall
be in accordance with manufacturer's instructions.

9. Type "J" - Raked Finish: This finish shall be provided by raking the surface as soon as the
condition of the concrete permits by making depressions of +1/4 inch.

3.03 CONCRETE SEALERS

A. Concrete sealers shall be applied where specifically required on the Contract Drawings or
specified herein.

B. Sealers shall be applied after installation of all equipment, piping, etc. and after completion of any
other related construction activities. Application of sealers shall be in strict accordance with
manufacturer’s requirements.

C. Sealers shall be applied to all floor slabs not painted and not intended to be immersed.

D. Floor slabs subjected to vehicular traffic shall be sealed with the concrete liquid densifier and
sealer.

E. All other floor slabs to receive sealer shall be sealed with concrete floor sealer.
3.04 FINISHES ON EQUIPMENT PADS
A. Formed surfaces of equipment pads shall receive a Type Il finish.
B. Top surfaces of equipment pads, except those surfaces subsequently required to receive grout
and support equipment bases, shall receive a Type "D" finish, unless otherwise noted. Surfaces
which will later receive grout shall, before the concrete takes its final set, be made rough by

removing the sand and cement that accumulates on the top to the extent that the aggregate will be
exposed with irregular indentations in the surface up to 1/2 inch deep.
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3.05 CONCRETE FINISH SCHEDULE

ltem

Concrete surfaces indicated to receive textured coating (as noted on Drawings
and in Section 09800, Special Coatings)

Inner face of walls of tanks, flow channels, wet wells, perimeter walls, and
miscellaneous concrete structures:

From 1 feet below water surface to bottom of wall
From top of wall to 1 feet below water surface
Exterior concrete walls below grade

Exterior exposed concrete walls, ceilings, beams, manholes, hand holes,
miscellaneous structures and columns (including top of wall) to one foot below
grade. All other exposed concrete surfaces not specified elsewhere

All interior exposed concrete walls and vertical surfaces
Interior exposed ceiling, including beams

Floors of process equipment tanks or basins, wetwells, flow channels and slabs
to receive roofing material or waterproof membranes

All interior finish floors of buildings and structures and walking surfaces which
will be continuously or intermittently wet

All interior finish floors of buildings and structures which are not continuously or
intermittently wet

Floors to receive tile, resilient flooring, or carpeting

Exterior concrete sidewalks, steps, ramps, decks, slabs on grade and landings
exposed to weather

Floors of process equipment tanks indicated on Drawings to receive grout
topping

Garage and storage area floors

Precast concrete form panels, hollow core planks, double tees to receive
concrete topping

END OF SECTION
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SECTION 03370 - CONCRETE CURING

PART 1 - GENERAL

1.01 REQUIREMENTS

A. Protect all freshly deposited concrete from premature drying and from the weather elements. The
concrete shall be maintained with minimal moisture loss at a relatively constant temperature for a
period of time necessary for the hydration of the cement and proper hardening of the concrete in
accordance with the requirements specified herein.

1.02 RELATED WORK SPECIFIED ELSEWHERE

A. Section 03100 - Concrete Formwork

B. Section 03300 - Cast-In-Place Concrete

C. Section 03350 - Concrete Finishes

1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS

A. Without limiting the generality of the other requirements of the specifications, all work herein shall
conform to the applicable requirements of the following documents. All referenced specifications,
codes, and standards refer to the most current issue available at the time of Bid.

1.

2.

8.

ACI 301 - Specifications for Structural Concrete for Buildings

ACI 304 - Guide for Measuring, Mixing, Transporting, and Placing Concrete
ACI 305 - Hot Weather Concreting

ACI 306 - Cold Weather Concreting

ACI 308 - Standard Practice for Curing Concrete

ASTM C171 - Standard Specifications for Sheet Materials for Curing Concrete

ASTM C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing
Concrete

Federal Specification TT-C-800

1.04 SUBMITTALS

A. Submit the following in accordance with Section 01300, Submittals.

1.

2.

Proposed procedures for protection of concrete under wet weather placement conditions.
Proposed normal procedures for protection and curing of concrete.

Proposed special procedures for protection and curing of concrete under hot and cold weather
conditions.

Proposed method of measuring concrete surface temperature changes.

Manufacturer's literature and material certification for proposed curing compounds.
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PART 2 - PRODUCTS
2.01 LIQUID MEMBRANE-FORMING CURING COMPOUND
A. Clear curing and sealing compound shall be a clear styrene acrylate type complying with ASTM C
1315, Type 1, Class A with a minimum solids content of 30%. Moisture loss shall not be greater
than 0.40 kg/m? when applied at 300 sq.ft/gal. Manufacturer's certification is required.
Acceptable products are Super Diamond Clear VOX by the Euclid Chemical Company, Sonneborn
Kure N Seal 30 by BASF Construction Chemicals, and Cure & Seal 30 Plus by Symons
Corporation.
B. Where specifically approved by Engineer, on slabs to receive subsequent applied finishes,
compound shall conform to ASTM C 309. Acceptable products are “Kurez DR VOX” or “Kurez W
VOX” by the Euclid Chemical Company. Install in strict accordance with manufacturer’s
requirements.
2.02 EVAPORATION REDUCER

A. Evaporation reducer shall be BASF, "Confilm", or Euclid Chemical "Euco-Bar".

PART 3 - EXECUTION
3.01 PROTECTION AND CURING

A. All freshly placed concrete shall be protected from the elements, flowing water and from
defacement of any nature during construction operations.

B. Assoon as the concrete has been placed and horizontal top surfaces have received their required
finish, provision shall be made for maintaining the concrete in a moist condition for at least a 5-day
period thereafter except for high early strength concrete, for which the period shall be at least the
first three days after placement. Horizontal surfaces shall be kept covered, and intermittent,
localized drying will not be permitted.

C. Walls that will be exposed on one side with either fluid or earth backfill on the opposite side shall
be continuously wet cured for a minimum of five days. Use of a curing compound will not be
acceptable for applications of this type.

D. The Contractor shall use one of the following methods to insure that the concrete remains in a
moist condition for the minimum period stated above.

1. Ponding or continuous fogging or sprinkling.

2. Application of mats or fabric kept continuously wet.

3. Continuous application of steam (under 150°F).

4. Application of sheet materials conforming to ASTM C171.

5. If approved by the Engineer, application of a curing compound in accordance with Article 3.04.

E. The Contractor shall keep absorbent wood forms wet until they are removed. After form removal,
the concrete shall be cured by one of the methods in paragraph D.

F. Any of the curing procedures used in Paragraph 3.01-D may be replaced by one of the other
curing procedures listed in Paragraph 3.01-D after the concrete is one-day old. However, the
concrete surface shall not be permitted to become dry at any time.

3.02 CURING CONCRETE UNDER COLD WEATHER CONDITIONS
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A.

D.

Suitable means shall be provided for a minimum of 72 hours after placing concrete to maintain it at
or above the minimum as placed temperatures specified in Section 03300, Cast-In-Place
Concrete, for concrete work in cold weather. During the 72-hour period, the concrete surface shall
not be exposed to air more than 20°F above the minimum as placed temperatures.

Stripping time for forms and supports shall be increased as necessary to allow for retardation in
concrete strength caused by colder temperatures. This retardation is magnified when using
concrete made with blended cements or containing fly ash or ground granulated blast furnace
slag. Therefore, curing times and stripping times shall be further increased as necessary when
using these types of concrete.

The methods of protecting the concrete shall be approved by the Engineer and shall be such as
will prevent local drying. Equipment and materials approved for this purpose shall be on the site in
sufficient quantity before the work begins. The Contractor shall assist the Engineer by providing
holes in the forms and the concrete in which thermometers can be placed to determine the
adequacy of heating and protection. All such thermometers shall be furnished by the Contractor in
quantity and type which the Engineer directs.

Curing procedures during cold weather conditions shall conform to the requirements of ACI 306.

3.03 CURING CONCRETE UNDER HOT WEATHER CONDITIONS

A.

E.

When air temperatures exceed 85°F, the Contractor shall take extra care in placing and finishing
techniques to avoid formation of cold joints and plastic shrinkage cracking. If ordered by the
Engineer, temporary sun shades and/or windbreakers shall be erected to guard against such
developments, including generous use of wet burlap coverings and fog sprays to prevent drying
out of the exposed concrete surfaces.

Immediately after screeding, horizontal surfaces shall receive an application of evaporation
reducer. Apply in accordance with manufacturer's instructions. Final finish work shall begin as
soon as the mix has stiffened sufficiently to support the workmen.

Curing and protection of the concrete shall begin immediately after completion of the finishing
operation. Continuous moist-curing consisting of method 1 or 2 listed in paragraph 3.01D is
mandatory for at least the first 24 hours. Method 2 may be used only if the finished surface is not
marred or blemished during contact with the coverings.

At the end of the initial 24-hour period, curing and protection of the concrete shall continue for at
least four (4) additional days using one of the methods listed in paragraph 3.01D.

Curing procedures during hot weather conditions shall conform to the requirements of ACI 305.

3.04 USE OF CURING COMPOUND

A.

Curing compound shall be used only where specifically approved by the Engineer. Curing
compound shall never be used for curing exposed walls with fluid or earth backfill on the opposite
side. A continuous wet cure for a minimum of five days is required for these applications. Curing
compound shall not be used on surfaces exposed to water in potable water storage tanks and
treatment plants unless curing compound is certified in accordance with ANSI/NSF Standard 61.

When permitted, the curing compound shall maintain the concrete in a moist condition for the
required time period, and the subsequent appearance of the concrete surface shall not be
affected.

The compound shall be applied in accordance with the manufacturer's recommendations after
water sheen has disappeared from the concrete surface and after finishing operations. Maximum
coverage for the curing and sealing compound shall be 300 square feet per gallon for trowel
finishes and 200 square feet per gallon for floated or broom surfaces. Maximum coverage for
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compounds placed where subsequent finishes will be applied shall be 200 square feet per gallon.
For rough surfaces, apply in two directions at right angles to each other.

3.05 EARLY TERMINATION OF CURING

A. Moisture retention measures may be terminated earlier than the specified times only when at least
one of the following conditions is met:

1. The strength of the concrete reaches 85 percent of the specified 28-day compressive strength
in laboratory-cured cylinders representative of the concrete in place, and the temperature of
the in-place concrete has been constantly maintained at 50 degrees Fahrenheit or higher.

2. The strength of concrete reaches the specified 28-day compressive strength as determined by
accepted nondestructive methods or laboratory-cured cylinder test results.

END OF SECTION
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SECTION 03400 - PRECAST CONCRETE

PART 1 - GENERAL

1.01

1.02

1.03

1.04

1.05

REQUIREMENTS

A. The Contractor shall construct all precast concrete items as required in the Contract Documents,
including all appurtenances necessary to make a complete installation.

RELATED WORK SPECIFIED ELSEWHERE

A. Section 02608 - Manholes

B. Section 03200 - Reinforcing Steel

C. Section 03300 - Cast-in-Place Concrete

D. Section 03350 - Concrete Finishes

E. Section 03370 - Concrete Curing

F. Section 03415 — Precast Prestressed Concrete Hollow Core Planks

G. Section 03600 - Grout

REFERENCE SPECIFICATIONS, CODES AND STANDARDS

A. Without limiting the generality of other requirements of these Specifications, all work specified
herein shall conform to the applicable requirements of the following documents. All referenced
specifications, codes, and standards refer to the most current issue available at the end of the Bid.

1. Kentucky Building Code
2. ACI 318-Building Code Requirements for Structural Concrete
3. PCI Standard MNL-116 - Manual for Quality Control for Plants and Production of Precast and
Prestressed Concrete Products
4. PCI Design Handbook
SUBMITTALS

A. The Contractor shall submit the following for review in accordance with Section 01300, Submittals.

1. Shop drawings for all precast concrete items showing all dimensions, locations, and type of
lifting inserts, and details of reinforcement and joints.

2. Alist of the design criteria used by the manufacturer for all manufactured, precast items.

3. Design calculations, showing at least the design loads and stresses on the item, shall be
submitted. Calculations shall be signed and sealed by a Professional Engineer registered in
the State of Kentucky.

4. Certified reports for all lifting inserts, indicating allowable design loads.

5. Information on lifting and erection procedures.

QUALITY ASSURANCE
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A. All manufactured precast concrete units shall be produced by an experienced manufacturer
regularly engaged in the production of such items. All manufactured precast concrete and site-
cast units shall be free of defects, spalls, and cracks. Care shall be taken in the mixing of
materials, casting, curing and shipping to avoid any of the above. The Engineer may elect to
examine the units at the casting yard or upon arrival of the same at the site. The Engineer shall
have the option of rejecting any or all of the precast work if it does not meet with the requirements
specified herein or on the Drawings. All rejected work shall be replaced at no additional cost to the
Owner.

B. Manufacturer Qualifications
The precast concrete manufacturing plant shall be certified by the Prestressed Concrete Institute,
Plant Certification Program, prior to the start of production. Certification is only required for plants
providing prestressed structural members such as hollow core planks, double-T members, etc.
C. Plantproduction and engineering must be under direct supervision and control of an Engineer who
possesses a minimum of five years experience in precast concrete work.
PART 2 - PRODUCTS
2.01 CONCRETE

A. Concrete materials including portland cement, aggregates, water, and admixtures shall conform to
Section 03300, Cast-in-Place Concrete.

B. For prestressed concrete items, minimum compressive strength of concrete at 28 days shall be
5,000 psi unless otherwise specified. Minimum compressive strength of concrete at transfer of
prestressing force shall be 3,500 psi unless otherwise specified.

C. Fornon-prestressed concrete items, minimum compressive strength of concrete at 28 days shall
be 4000 psi unless otherwise specified.

2.02 GROUT

A. Grout for joints between panels shall be a cement grout in conformance with Section 03600,
Grout.

B. Grout in the keyway for culvert footing shall be a non-shrink grout in conformance with Section
03600, Grout.

C. Grout for joints in the keyway between culvert sections shall be a mortar in conformance with
Section 03600, Grout.

D. Minimum compressive strength of grout at 7 days shall be 3,000 psi.
2.03 REINFORCING STEEL

A. Reinforcing steel used for precast concrete construction shall conform to Section 03200,
Reinforcing Steel.

WWS/PS RMP Specifications 03400-2 West Hickman WWS



2.04

2.05

2.06

2.07

PRESTRESSING STRANDS

A.

Prestressing strands shall be 7-wire, stress-relieved, high-strength strands Grade 250K or 270K.

STEEL INSERTS

A.

B.

Steel inserts shall be in accordance with Section 05010, Metal Materials.

All steel inserts protruding from or occurring at the surface of precast units shall be galvanized in
accordance with Section 05010, Metal Materials, except for F-58 Expanded Coil inserts and
washers for the culvert which shall be AISI Type 304 stainless steel.

WELDING

A.

Welding shall conform to Section 05120, Structural Steel.

BEARING PADS

A.

Neoprene bearing pads shall be nominal hardness 50 and shall be cut from new neoprene
compound. Pads shall be cut to the lengths, widths and thicknesses as shown on the Drawings.
Durometer hardness shall be determined in accordance with ASTM D 2240. Adhesive for use with
bearing pads shall be Sikadur 31, Hi-Mod Gel by Sika Corporation or approved equal.

Plastic bearing pads shall be multi-monomer plastic strips which are non-leaching and support
construction loads with no visible overall expansion, manufactured specifically for the purpose of
bearing precast concrete.

PART 3 - EXECUTION

3.01

FABRICATION AND CASTING

A.

All precast members shall be fabricated and cast to the shapes, dimensions and lengths shown on
the Drawings and in compliance with PCI MNL-116. Precast members shall be straight, true and
free from dimensional distortions, except for camber and tolerances permitted later in this clause.
All integral appurtenances, reinforcing, openings, etc., shall be accurately located and secured in
position with the form work system. Form materials shall be steel and the systems free form
leakage during the casting operation.

All cover of reinforcing shall be the same as detailed on the Drawings.

Precast 3-sided units shall be produced with flat butt ends. The ends of the units shall be such that
when the sections are laid together they will make a continuous line with a smooth interior free of
appreciable irregularities. The joint width shall not exceed 3/4 inches. Flat-top units with less than 2
ft. of cover shall be produced with a minimum 4” deep by 1.5” wide key way joint. When the
installed height of cover measures 2.0-feet or less, the precast 3-sided end units shall be
connected by tie plates to the adjacent interior unit.

Place weep holes consisting of 4-inch pipe or formed to 4 inches in diameter in each precast
culvert unit. Fabric wrapped perforated pipe drains may be used in place of weep holes. Place the
outlet invert elevation of weep holes in culverts 4 inches above the flowline of the structure.

Because of the critical nature of the bond development length in prestressed concrete panel
construction, if the transfer of stress is by burning of the fully tensioned strands at the ends of the
member, each strand shall first be burned at the ends of the bed and then at each end of each
member before proceeding to the next strand in the burning pattern.

The Contractor shall coordinate the communication of all necessary information concerning
openings, sleeves, or inserts to the manufacturer of the precast members.
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G. Concrete shall be finished in accordance with Section 03350, Concrete Finishes. Grout all
recesses due to cut tendons which will not otherwise be grouted during erection.

H. Curing of precast members shall be in accordance with Section 03370, Concrete Curing. Use of a
membrane curing compound will not be allowed.

I.  The manufacturer shall provide lifting inserts or other approved means of lifting members.
3.02 HANDLING, TRANSPORTING AND STORING

A. Precast members shall not be transported away from the casting yard until the concrete has
reached the minimum required 28 day compressive strength and a period of at least 7 days has
elapsed since casting, unless otherwise permitted by the Engineer.

B. No precast member shall be transported from the plant to the job site prior to approval of that
member by the plant inspector. This approval will be stamped on the member by the plant
inspector.

C. During handling, transporting, and storing, precast concrete members shall be lifted and supported
only at the lifting or supporting points as indicated on the shop drawings.

D. All precast members shall be stored on solid, unyielding, storage blocks in a manner to prevent
torsion, objectionable bending, and contact with the ground.

E. Precast concrete members shall not be used as storage areas for other materials or equipment.

F. Precast members damaged while being handled or transported will be rejected or shall be
repaired in a manner approved by the Engineer.

3.03 ERECTION

A. Erection shall be carried out by the manufacturer or under his supervision using labor, equipment,
tools and materials required for proper execution of the work.

B. Contractor shall prepare all bearing surfaces to a true and level line prior to erection. All supports
of the precast members shall be accurately located and of required size and bearing materials.

C. Installation of the precast members shall be made by leveling the top surface of the assembled
units keeping the units tight and at right angles to the bearing surface.

D. The culvert units and endwalls shall be set on 6" x 6" masonite or steel shims. A minimum gap of
1/2 inch shall be provided between the footing and the bottom of the unit's vertical legs or the
endwall. The gap shall be filled with grout. If units have been set with temporary ties (cables, bars,
etc.) all pieces in the current phase must be completely grouted before ties may be removed.

E. Connections which require welding shall be properly made in accordance with Section 05120,
Structural Steel.

F. Grouting between adjacent precast members and along the edges of the assembled precast
members shall be accomplished as indicated on the drawings, care being taken to solidly pack
such spaces and to prevent leakage or droppings of grout through the assembled precast
members. Any grout which seeps through the precast members shall be removed before it
hardens.

G. In no case shall concentrated construction loads, or construction loads exceeding the design
loads, be placed on the precast members. In no case shall loads be placed on the precast
members prior to the welding operations associated with erection, and prior to placing of topping (if
required).
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H. No Contractor, Subcontractor or any of his employees shall arbitrarily cut, drill, punch or otherwise
tamper with the precast members.

I.  Precast members damaged while being erected will be rejected or shall be repaired in a manner
approved by the Engineer.

END OF SECTION
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SECTION 03415 - PRECAST PRESTRESSED CONCRETE HOLLOW CORE PLANKS

PART 1 - GENERAL
1.01 REQUIREMENTS
A. The Contractor shall furnish all materials, labor, equipment, tools, etc., required for the design,
fabrication, delivery and erection of precast, prestressed concrete hollow core planks in
accordance with the Drawings and as specified herein.
1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Section 03400 - Precast Concrete
1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS
A. Without limiting the generality of other requirements of these Specifications, all work herein shall
conform to the applicable requirements of the following documents. All referenced specifications,
codes, and standards refer to the most current issue available at the time of Bid.
1. ACI 423 - Recommendations for Concrete Members Prestressed with Unbonded Tendons
2. PCI Design Handbook
1.04 SUBMITTALS
A. Submittals shall comply with Section 03400, Precast Concrete.

1.05 QUALITY ASSURANCE

A. Quality assurance shall comply with Section 03400, Precast Concrete.

PART 2 - PRODUCTS
2.01 MATERIALS
A. Materials shall comply with Section 03400, Precast Concrete, except as stated below.
B. Minimum compressive strength of concrete at transfer of prestressing force shall be 3,500 psi.

C. Minimum compressive strength of concrete at 28 days shall be 5,000 psi.

PART 3 - EXECUTION
3.01 DESIGN CRITERIA
A. All units shall be designed in accordance with the applicable provisions of ACI 318 and PCI Design
Handbook, prestressed to sustain the superimposed dead and live loads indicated herein and on
the Drawings. Design and subsequent fabrication shall provide for a camber in each unit to
eliminate total dead load deflection.
B. Superimposed Roof Loads
1. Dead Loads - Uniform load shall be that resulting from weight of member and weights of

insulation material, built-up roofing, retrofit roof framing system, standing seam metal roof,
masonry, masonry veneer, ballast, and lightweight concrete, as shown on the Drawings.
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Concentrated load at crane rail hanger-support shall be that resulting from contributing weight
of crane rail and its support-assembly.

2. Live Loads - Uniform live load shall be 20 psf unless noted otherwise on the Drawings.
Concentrated hoist/monorail loads shall consist of the rated capacity plus 33% impact loading
and shall occur where crane rails are shown on the Drawings.

3. Other applicable loads per the Kentucky Building Code as indicated on the Drawings.

3.02 FABRICATION AND CASTING

A. All hollow core planks shall comply with Section 03400, Precast Concrete.

B. Hollow core plank dimensions shall comply with PCI Design Handbook and as indicated on the
Drawings.

C. Curing of hollow core planks shall be equivalent to three days moist curing at 70°F.

D. Unless otherwise noted on the Drawings, permitted dimensional tolerances are as follows:

1. Length +1/2"

2. Width +1/4" Max.

3. Depth +1/4" Max.

4. Differential Camber Between Adjacent Units 1/4" Max.

5. Horizontal Alignment +1/8" per 10' £1/2" Max.
6. Location of openings, blockouts, anchors, plates & inserts +1/2" Max.

7. Square Ends +1/8" per 12" of Height

3.03 HANDLING, TRANSPORTING, AND STORING

A. Handling, transporting, and storing shall comply with Section 03400, Precast Concrete.
3.04 ERECTION

A. Erection shall comply with Section 03400, Precast Concrete.

B. All hollow core planks shall bear on bearing pads at each end set %2” back from the face of
support.

1. All hollow core planks shall bear on plastic or neoprene bearing pads at each end in
accordance with Section 03400, Precast Concrete. Pads shall be the size shown on the
Contract Drawings.

2. Where neoprene pads are shown on the Drawings, hollow core planks shall bear on
elastomeric bearing pads at each end in accordance with Section 03400, Precast Concrete.
Pads shall be the size shown on the Contract Drawings and shall be adhered to the supporting
concrete surface below with an approved adhesive.

C. Grouting Connections and Joints: After precast concrete units have been placed and secured,
grout open spaces at connection and joints.

1. Where the top surface elevation of adjacent units varies more than 1/2 inch, place cement
grout fillet on the low side to provide for a gradual transition between units.

2. Fill cores at roof openings and exposed ends with concrete grout for a length of 4 inches.
Provide finish on exposed grouted surfaces matching that of adjacent surfaces.

3. Provide forms or other acceptable method to retain grout in place until sufficiently hard to
support itself. Pack spaces with stiff grout material, tamping until voids are completely filled.
Place grout to finish smooth, plumb, and level with adjacent concrete surfaces. Keep grouted
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joints damp for not less than 24 hours after initial set. Promptly remove grout material from
exposed surfaces before it hardens.

4. Caulk all joints that will be exposed to view on bottom of flat units and on bottom of flanges of

tee-type units, including joints between the flat units and masonry walls adjoining or supporting
the slabs.

D. The top of all hollow core planks which receive concrete topping shall be cleaned of all
contaminants and thoroughly wetted just prior to placing the topping.

END OF SECTION
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SECTION 03600 - GROUT

PART 1 - GENERAL

1.01 REQUIREMENTS

A. Furnish all materials, labor, and equipment required to provide all grout used in concrete work in
accordance with the Contract Documents.

1.02 REFERENCE SPECIFICATIONS, CODES AND STANDARDS

A. Without limiting the generality of the other requirements of the specifications, all work herein shall
conform to the applicable requirements of the following documents. All referenced specifications,
codes, and standards refer to the most current issue available at the time of Bid.

1.

2.

CRD-C 621 Corps of Engineers Specification for Non-shrink Grout

ASTM C 109 Standard Test Method for Compressive Strength of Hydraulic Cement
Mortars (Using 2 inch or 50 mm cube Specimens)

ASTM C 531 Standard Test Method for Linear Shrinkage and Coefficient of
Thermal Expansion of Chemical-Resistant Mortars, Grouts and
Monolithic Surfacings

ASTM C 579 Test Method for Compressive Strength of Chemical-Resistant Mortars
and Monolithic Surfacings

ASTM C 827 Standard Test Method for Early Volume Change of Cementitious
Mixtures

ASTM C 144 Standard Specification for Aggregate for Masonry Mortar

ASTM C 1107 Standard Specification for Packaged Dry, Hydraulic Cement Grout
(Nonshrink)

1.08 SUBMITTALS

A. Submit the following in accordance with Section 01300 - Submittals.

1.

Certified test results verifying the compressive strength and shrinkage and expansion
requirements specified herein.

Manufacturer's literature containing instructions and recommendations on the mixing,
handling, placement and appropriate uses for each type of grout used in the work.

1.04 QUALITY ASSURANCE

A. Field Tests (required for pump station and storage tank projects)

1.

Compression test specimens will be taken during construction from the first placement of each
type of grout and at intervals thereafter as selected by the Engineer to insure continued
compliance with these Specifications. The specimens will be made by the Engineer or their
representative.

a. Compression tests and fabrication of specimens for cement grout and non-shrink grout
will be performed as specified in ASTM C 109 at intervals during construction as selected
by the Engineer. A set of three specimens will be made for testing at seven days, 28 days
and any additional time period as appropriate.
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b. Compression tests and fabrication of specimens for epoxy grout will be performed as
specified in ASTM C 579, Method B, at intervals during construction as selected by the
Engineer. A set of three specimens will be made for testing at seven days and any other
time period as appropriate.

The cost of all laboratory tests on grout will be borne by the Owner, but the Contractor shall
assist the Engineer in obtaining specimens for testing. The Contractor shall be charged for the
cost of any additional tests and investigation on work performed which does not meet the
specifications. The Contractor shall supply all materials necessary for fabricating the test
specimens, at no additional cost to the Owner.

All grout, already placed, which fails to meet the requirements of these Specifications, is
subject to removal and replacement at no additional cost to the Owner.

PART 2 - PRODUCTS

201 MATERIALS

A.

Cement Grout

1.

4.

Cement grout shall be composed of Portland Cement and sand in the proportion specified in
the Contract Documents and the minimum amount of water necessary to obtain the desired
consistency. If no proportion is indicated, cement grout shall consist of one part Portland
Cement to three parts sand. Water amount shall be as required to achieve desired
consistency without compromising strength requirements. White Portland Cement shall be
mixed with the Portland Cement as required to match color of adjacent concrete.

The minimum compressive strength at 28 days shall be 4,000 psi.

For beds thicker than 1-1/2 inch and/or where free passage of grout will not be obstructed by
coarse aggregate, 1-1/2 parts of coarse aggregate having a top size of 3/8 inch should be
added. This stipulation does not apply for grout being swept in by a mechanism. These
applications shall use a plain cement grout without coarse aggregate regardless of bed
thickness.

Sand shall conform to the requirements of ASTM C144.

Non-Shrink Grout

1.

Non-shrink grout shall conform to CRD-C 621 and ASTM C 1107, Grade B or C when tested
at a max. fluid consistency of 30 seconds per CDC 611/ASTM C939 at temperature extremes
of 45°F and 90°F and an extended working time of 15 minutes. Grout shall have a min. 28-
day strength of 7,000 psi. Non-shrink grout shall be, "Euco N-S" by the Euclid Chemical
Company, "Sikagrout 212" by Sika Corporation, Conspec 100 Non-Shrink Non-Metallic Grout
by Conspec, Masterflow 555 Grout by BASF Construction Chemicals.

Epoxy Grout

1.

Epoxy grout shall be "Sikadur 32 Hi-Mod" by Sika Corporation, "Duralcrete LV" by Tamms
Industries, or "Euco #452 Series" by Euclid Chemical, Concresive 1090 by BASF Construction
Chemicals.

Epoxy grout shall be modified as required for each particular application with aggregate per
manufacturer's instructions.

Epoxy Base Plate Grout
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1. Epoxy base plate grout shall be Sikadur 42, Grout-Pak by Sika Corporation, or Masterflow MP
by BASF Construction Chemicals.

E. Mortar

1. Mortar shall be composed of one part cement or cement with fly ash to 2 parts mortar sand by
volume. Add water in an amount not to exceed a water/cement ratio of 0.48/

2.02 CURING MATERIALS

A. Curing materials shall be as specified in Section 03370, Concrete Curing for cement groutand as
recommended by the manufacturer for prepackaged grouts.

PART 3 - EXECUTION
3.01 GENERAL

A. The different types of grout shall be used for the applications stated below unless noted otherwise
in the Contract Documents. Where grout is called for in the Contract Documents which does not
fall under any of the applications stated below, non-shrink grout shall be used unless another type
is specifically referenced.

1. Cement grout shall be used for grout toppings and for patching of fresh concrete.

2. Non-shrink grout shall be used for grouting beneath base plates of structural metal framing
and between the precast culvert sections and the footing.

3. Epoxy grout shall be used for bonding new concrete to hardened concrete.

4. Epoxy base plate grout shall be used for precision seating of base plates including base plates
for all equipment such as engines, mixers, pumps, vibratory and heavy impact machinery, etc.

5. Mortar shall be used to fill the keyway between culvert sections.

B. New concrete surfaces to receive cement grout shall be as specified in Section 03350, Concrete
Finishes, and shall be cleaned of all dirt, grease and oil-like films. Existing concrete surfaces shall
likewise be cleaned of all similar contamination and debris, including chipping or roughening the
surface if a laitance or poor concrete is evident. The finish of the grout surface shall match that of
the adjacent concrete. Curing and protection of cement grout shall be as specified in Section
03370, Concrete Curing.

C. All mixing, surface preparation, handling, placing, consolidation, and other means of execution for
prepackaged grouts shall be done according to the instructions and recommendations of the
manufacturer.

D. The Contractor, through the manufacturer of a non-shrink grout and epoxy grout, shall provide on-
site technical assistance upon request, at no additional cost to the Owner.
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3.02 CONSISTENCY

A. The consistency of grouts shall be that necessary to completely fill the space to be grouted for the
particular application. Dry pack consistency is such that the grout is plastic and moldable but will
not flow.

3.03 MEASUREMENT OF INGREDIENTS

A. Measurements for cement grout shall be made accurately by volume using containers. Shovel
measurement shall not be allowed.

B. Prepackaged grouts shall have ingredients measured by means recommended by the
manufacturer.

3.04 GROUT INSTALLATION
A. Grout shall be placed quickly and continuously, shall completely fill the space to be grouted and
be thoroughly compacted and free of air pockets. The grout may be poured in place, pressure
grouted by gravity, or pumped. The use of pneumatic pressure or dry-packed grouting requires

approval of the Engineer. For grouting beneath base plates, grout shall be poured form one side
only and thence flow across to the open side to avoid air-entrapment.

END OF SECTION
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