3.03 CLEANUP

A. All soil, peat or similar material which has been brought over paved areas by hauling
operations or otherwise, shall be removed promptly, keeping these areas clean at all times.
Upon completion of the planting all excess soil, stone and debris which have not previously
been cleaned up shall be removed from the site or disposed of as directed by the Owner. All
lawns shall be prepared for final inspection.

3.04 OTHER WORK

A. The Contractor also shall be responsible for the repair of any damage caused by his activities
or those of his subcontractors, such as the storage of topsoil or other materials, operations or
equipment, or other usages to all on-site areas outside the contract limits. Such repair
operations shall include any regrading, seeding or other work necessary to restore such
areas to an acceptable condition.

3.05 QUALITY CONTROL

A. Areas seeded shall be protected until a uniform stand develops, when it will be accepted and
the Contractor relieved of further responsibility for maintenance. Displaced mulch shall be
replaced or any damage to the seeded area shall be repaired promptly, both in a manner to
cause minimum disturbance to the existing stand of grass. If necessary to obtain a uniform
stand, the Contractor shall refertilize, reseed and remulch as needed. Scattered bare spots
up to one (1) square yard in size will be allowed up to a maximum of 10 percent of any area.

END OF SECTION
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SECTION 03100 - CONCRETE FORMWORK

PART 1 - GENERAL
1.01 THE REQUIREMENT

A. Provide materials, fabor, 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 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.

Kentucky Building Code

ACI 318 - Building Code Requirements for Structural Concrete

ACI 301 - Specifications for Structural Concrete for Buildings

ACI 347 - Recommended Practice for Concrete Formwork

U.S. Product Standard for Concrete Forms, Class 1, PS 1

ACI 117 - Standard Specifications for Tolerances for Concrete Construction and Materials

kw2

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, AC! 318, and ACI1 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:
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.
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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 |, 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 mechanical EPDM rubber plug
shall be used to seal the hole left after the removal of the taper tie. Plug shall be X-Plug by
the Greenstreak Group, Inc., or approved equal. Friction fit plugs shall not be used.

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.

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.

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. Aliforms shall be designed for predetermined placing rates per hour, considering expected air
temperatures and setting rates.
3.02 CONSTRUCTION
A. The type, 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.
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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 shail 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. Al vertical 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 shall be held against hardened concrete to
prevent offset or loss of mortar at construction joints and to maintain a true surface.

| 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 settliement 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
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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.

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.

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

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.

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.

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 grommets shall be provided where the ties pass through
the form in order to prevent loss of cement paste.
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3.05

3.06

3.07

3.08

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 acquired sufficient strength to support its weight and the load
upon it. 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.

Ambient Temperature (°F.) During Concrete Placement
Over 95°  70°-95° 60°-70° 50°-60° Below 50°

Walls 5 days 2 days 2 days 3 days Do not remove

until directed by
Columns 7 days 2 days 3 days 4 days Engineer (7 days
Beam Soffits 10 days 7 days 7 days 7 days minimum)
Elevated Slabs 12 days 7 days 7 days 7 days

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.
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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. White 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-haif 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 THE REQUIREMENTS
A. 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.

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

1.02 RELATED WORK SPECIFIED ELSEWHERE

A. Section 03100 - Concrete Formwork
B. Section 03250 - Concrete Accessories
C. Section 03300 - Cast-in-Place Concrete

103 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. ASTMAG15 Standard Specification for Deformed and Plain Billet-

Steel Bars for Concrete Reinforcing

8. ASTMA 1064 Standard Specification for Steel Wire and Welded Wire
Reinforcement, Plain and Deformed, for Concrete

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 ali 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. Requests to 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.

10. Certification that all installers of dowel adhesive are certified as Adhesive Anchor
Installers in accordance with the ACI-CRSI Anchor Installer Certification Program.

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.

B. Installer Qualifications for Drilled-In Rebar: Drilled-in rebar shall be installed by an Installer
with at least three years of experience performing similar installations. Installer shall be
certified as an Adhesive Anchor Installer in accordance with ACI-CRSI Adhesive Anchor
Installation Certification Program.

C. Installer Training: Conduct a thorough training with the manufacturer or the manufacturer’s
representative for the Installer on the project. Training shall consist of a review of the
complete installation process for drilled-in anchors, to include but not be limited to the
following:

1. Hole drilling procedure.

2. Hole preparation and cleaning technique.

3. Adhesive injection technique and dispenser training/maintenance.
4. Rebar doweling preparation and installation.

5. Proof loading/torquing.

PART 2 - PRODUCTS
201 REINFORCING STEEL

A. Bar reinforcing shail 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. All reinforcing bars shall be deformed bars. Smooth reinforcing bars shall not be
used unless specifically called for on Drawings.

B. Welded wire fabric reinforcing shall conform to the requirements of ASTM A 1064 and the
details shown on the Drawings.
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2.02

2.03

2.04

C. A certified copy of the mill test on each ioad 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.

D. Field welding of reinforcing steel will not be allowed.

E. Use of coiled reinforcing steel will not be allowed.

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.

B. 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.

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.

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.

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. 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
reinforcing bar. 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. 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 G5" as manufactured by ITW Redhead, " HIT HY 150 MAX Injection Adhesive
Anchor System" as manufactured by Hilti, Inc. “SET-XP” as manufactured by Simpson
Strong-Tie Co. or “PE-1000+" 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. No or equal products will be considered, unless
pre-qualified and approved by Engineer and Owner.
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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 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. The adhesive system shall be “HIT-
HY 150 MAX-SD Injection Adhesive Anchoring System” as manufactured by Hilti, Inc. “PE-
1000 SD” by Powers Fasteners, “SET-XP” by Simpson Strong-Tie Co. or “Epcon System G5”
as manufactured by ITW Redhead. Installation of adhesive system shall be in accordance
with manufacturer's recommendations and as required in Item A above. Alternate adhesive
system shall not be acceptable.

All individuals installing dowel adhesive system shall be certified as an Adhesive Anchor
Installer in accordance with the ACI-CRSI Anchor Installation Certification Program.

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.

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

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.

Welded wire fabric with longitudinal wire of W9.5 size or smaller shall be either furnished in
flat sheets or in rolls with a core diameter of not less than 10 inches. Welded wire fabric with
longitudinal wires larger than W9.5 size 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.

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.

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

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
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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 and as required in Article 2.04.A. above. A representative of the
manufacturer must be on site when required by the Engineer. Testing of adhesive dowels
shall be as indicated below and 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.

J. Adhesive Dowel Testing

1. At all locations where adhesive dowel testing is shown on the Drawings, at least 25
percent of all adhesive dowels installed shall be tested to the value indicated on the
Drawings, with a minimum of one tested dowel per group. If no test value is indicated on
the Drawings but the instailed dowel is under direct tension, the Contractor shall notify the
Engineer to verify whether anchor load testing is required.

2 Contractor shall submit a plan and schedule indicating locations of dowels to be tested,
load test values and proposed dowel testing procedure (including a diagram of the testing
equipment proposed for use) to the Engineer for review prior to conducting any testing.
The testing equipment shall have a minimum of three support points and shall be of
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sufficient size to locate the edge of supports no closer than two times the anchor
embedment depth from the center of the anchor.

3. Where Contract Documents indicate adhesive dowel design to be the Contractor’s
responsibility, the Contractor shall submit a plan and schedule indicating locations of
dowels to be tested and load test values, sealed by a Professional Engineer currently
registered in the State of Kentucky. The Contractor's Engineer shall also submit
documentation indicating that the Contractor’s testing procedures have been reviewed
and the proposed procedures are acceptable.

4. Adhesive Dowel shall have no visible indications of displacement or damage during or
after the proof test. Concrete cracking in the vicinity of the dowel after loading shall be
considered a failure. Dowels exhibiting damage shall be removed and replaced. If more
than 5 percent of tested dowels fail, then 100 percent of dowels shall be proof tested.

3.05 SPLICING

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

B. 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.

C. Laps of welded wire fabric shall be in accordance with ACI 318. 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.

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

E. 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.

3.06 INSPECTION

A. 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.

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

3.07 CUTTING OF EMBEDDED REBAR

A. The Contractor shall not cut embedded rebar cast into structural concrete without prior
approval of the Engineer.

END OF SECTION
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SECTION 03250 - CONCRETE ACCESSORIES

PART 1 - GENERAL
1.01 THE REQUIREMENT
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, and epoxy bonding agent.
1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Section 03100 - Concrete Formwork
B. Section 03300 - Cast-in-Place Concrete
C. Section 07900 - Joint Fillers, Sealants, and Caulking
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. ASTM C881 Standard Specification for Epoxy-Resin-Base Bonding Systems
for Concrete

2. ASTM D412 Standard Tests for Rubber Properties in Tension

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

4, ASTMD 638 Standard Test Method for Tensile Properties of Plastics

5. ASTMD1751 Standard Specifications for Preformed Expansion Joint fillers for

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

6. ASTMD 1752 Standard Specification for Preformed Sponge Rubber and Cork
Expansion Joint Fillers for Concrete Paving and Structural
Construction

7. ASTMD 1171 Standard Test Method for Ozone Resistance at 500 pphm

8. ASTM D 471 Standard Test Method for Rubber Properties

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.
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PART 2 - PRODUCTS
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 polyviny! 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 BoMetals, Inc., DuraJoint Concrete
Accessories, or Sika Greenstreak.

G. All waterstop intersections, both vertical and horizontal, shall be made from factory fabricated
comers 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 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
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2.04

2.05

2.06

2.07

2.08

2.09

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 Fillers, Sealants, and Caulking.

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 1.

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

3. Typelll- Self-expanding cork, conforming to ASTM D1752, Type |ll.
4, TypelV- Bituminous fiber, conforming to ASTM Designation D1751.

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 conforim 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 DuraJoint Concrete
Accessories or Euco #352 Gel, Euclid Chemical Company, Concresive Paste LPL or SPL by
BASF Construction Chemicals.
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PART 3 - EXECUTION

3.01 PVC WATERSTOPS

A

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

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 shall be made with a thermostatically controlled heating element.
Only straight butt joint splices will be allowed in the field. Factory fabricated corners and
transitions shall be used at all 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, discoloration, charring, 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 instalied 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.

3.02 EXPANDING RUBBER WATERSTOPS

A

B.

Waterstops shall be installed only where shown on the Drawings.

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

3.03 WATERSTOP ADHESIVE

A.

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

Adhesive shall be used where waterstops are attached to existing concrete surfaces.

3.04 INSTALLATION OF EXPANSION JOINT MATERIAL AND SEALANTS

A.

Type |, I, or 11l 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.

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.

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.

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.

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.

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

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

3.05 CONTRACTION JOINT INSERTS

For contraction joints in slabs, inserts shall be floated in fresh concrete during finishing.
For contraction joints in walls, inserts shall be secured in place prior to casting wall.

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

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

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.

3.06 EPOXY BONDING AGENT

A

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

D. Fresh concrete shall not be placed against existing concrete if epoxy bonding agent has lost
its tackiness.

3.07 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.

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

PART 1 - GENERAL

1.01

1.02

1.03

THE REQUIREMENT

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.

Concrete shall be in accordance with the latest edition of Standard Specifications for Road
and Bridge Construction issued by the Kentucky Transportation Cabinet.

RELATED WORK SPECIFIED ELSEWHERE

mo o » »

Section 03100 — Concrete Formwork
Section 03200 — Reinforcing Steel
Section 03250 — Concrete Accessories
Section 03350 — Concrete Finishes
Section 03370 — Concrete Curing

Section 03600 - Grout

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 Dept. of Transportation Standard Specifications for Road and Bridge
Construction, Latest Edition.

2. Kentucky Building Code

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

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

5. ACI305 Hot Weather Concreting

6. ACI 306 Cold Weather Concreting

7. ACI318 Building Code Requirements for Structural Concrete

8. ACI350 Code Requirements for Environmental Engineering Concrete Structures

9. ASTMC 31 Standard Methods of Making and Curing Concrete Test Specimens in the
Field

10. ASTM C 39 Standard Test Method for Compressive Strength of Cylindrical Concrete
Specimens
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1.

12.

13.

14.

15.

16.

17.

ASTM C 42 Obtaining and Testing Drilled Cores and Sawed Beams of Concrete

ASTM C 94 Standard Specification for Ready-Mixed Concrete

ASTMC 143  Standard Test Method for Slump of Portland Cement Concrete

ASTMC 172  Standard Method of Sampling Fresh Concrete

ASTMC 260  Standard Specification for Air-Entraining Admixtures for Concrete

ASTMC 457  Standard Recommended Practice for Microscopical Determination of Air-
Void Content and Parameters of the Air-Void System in Hardened
Concrete

ASTM C 1567 Standard Test Method for Potential Alkali-Silica Reactivity of

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

1.04 SUBMITTALS

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

1.

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

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

Certified current (less than 1 year old) chemical analysis of fly ash or ground granulated
blast furnace slag to be used.

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.

Manufacturer's data on all admixtures stating compliance with required standards.

Concrete mix design for each class of concrete specified herein.

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

PART 2 - PRODUCTS

2,01 CONCRETE

A. Sidewalks, entrance pavements, concrete pavement subbase for asphaltic surface course,
concrete pavement, curb gutter, and thrust blocking shall be Class A.

B. Concrete shall be as specified in the following table excerpted from Standard Specifications
for Road and Bridge Construction, Edition of 2012, Kentucky Transportation Cabinet:
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CONCRETE PROPORTIONIZING AND REQUIREMENTS KYDOT 601.03.03

INGREDIENT PROPORTIONS AND REQUIREMENTS FOR VARIOUS CLASSES OF CONCRETE

Class of Approximate Maximum 28-Day Slump® | Minimum Air
Concrete Percent Fine to | Free Water | Compressive Cement | Content
Total Aggregate by WIC Strength(” Factor
Ratio
(Ib/lb) (psi) (inches) (Iblyd?) (%)
Gravel | Stone
A®) 36 40 0.49 3,500 2-47) 564 62
A Mod 36 40 0.47 3,500 4-7 658 62
AA2 36 40 0.42 4,000 2.4 (12) 620 6+ 2011
AAA® 36 40 0.40 5,500 3-7 686 6 + 2011
B 40 44 0.66 2,500 3-5 451 62
D® 35 39 0.44 4,000 3-5( 639 62
D Mod® 35 39 0.42 5,000 3-5(0 733 62
M1®
wiType | 36 40 0.33 4,000 7 max. 800 62
Cement
M2®
w/Type 1li 36 40 0.38 4,000 7 max. 705 62
Cement
P® 35 38 0.49 3,500 (13 564(19 6 + 2011

(1) The Department may direct non-payment, additional construction, or removal and replacement for concrete
which test cylinders indicate low compressive strength and follow-up investigations indicate inadequate
strength. The Department may require some classes to attain the required compressive strength in less than 28
hours.

(2) When the ambient air temperature while placing slab concrete is 71°F or more, add to the concrete a water-
reducing and retarding admixture. The Engineer may require or allow, water-reducing and retarding admixture in
slab concrete for ambient air temperatures of less than 71°F. Only use one type of admixture for concrete
placed during any individual contiguous pour.

(3) The Department will require a compressive strength of 5,000 psi or greater when specified in the Contract, at or
before 28 days of prestressed members.

(4) The Engineer will allow slumps less than the minimum provided concrete is workable.
(5) The Department will allow the use of JPC pavement mixture for non-structural construction.

(6) At the option of the prestressed product fabricator, the Department will allow the slump of Class D or Class D
Modified concrete to be increased to a maximum of 8 inches for all items, except products with voids. For
products with voids, the slump may be increased to 7 inches. Provide a high range water reducer (Type F or G)
in an amount not to exceed the following water/cement ratios:

Summer mix designs — 0.39
Spring and Fall mix designs — 0.37
Winter mix designs — 0.34

(7) The precast fabricator may increase the slump of Class A concrete to a maximum of 7 inches provided the
fabricator uses a high range water reducer (Type F or G) and maximum water/cement ratio of 0.46.

(8) Use a high range water reducer (Type F or G).

(9) The Department will require 3,000 psi compressive strength before opening to traffic and 4,000 psi at 28 days.

(10) 611 Ib/yd® when using coarse aggregate sizes No. 8, 78, or 9-M.

(11) 7 £ 2% when using coarse aggregate sizes No. 8, 78 or 9-M.

(12) The Department may allow the slump of AA concrete to be increased up to a 6 inch maximum, provided the W/C
ratio does not exceed 0.40 and a high range water reducer (Type F or G) is used. Trial Batches will be required
if producer has not previously supplied.

(13) The Department does not have slump requirements for Class P concrete mixes except for the edge slump
requirements of Section 501.03.19.
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202 FLOWABLEFILL

A. Flowable fill shall conform to Section 601 of the Standard Specifications for Road and Bridge
Construction, Edition of 2012.

B. Flowable fill shall consist of a mixture of cement, sand, fly ash, and water. The loss on ignition
for Class F fly ash shall not exceed 12 percent. Ensure that the concrete producer certifies
mix proportions for flowable fill as follows:

Flowable Fill for Pipe Backfill. Proportion as follows, per cubic yard batch:

Cement 30 pounds
Fly Ash, Ciass F 300 pounds
Natural Sand (S.S.D.) 3,000 pounds
Water (Maximum) 550 pounds

C. Flowable fill shall obtain an average compressive strength of 50 to 100 psi at 28 days for
application as pipe backfill. For applications requiring early opening to traffic or placement of
pavement as soon as possible, the mixture shall conform to the following general guidelines:

1.

2.

Mixture bleeds freely within 10 minutes

Mixture supports a 150-pound person within three hours.

PART 3 — EXECUTION

3.01  PRODUCTION OF CONCRETE

A. All concrete shall be machine mixed. Hand mixing of concrete will not be permitted. The
Contractor shall supply concrete from a ready mix 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. Ready mixed concrete shall be in
accordance with ASTM C94.

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

NOOAWN =

= = o
23 9¢

=
AWN

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

ratio

. Water, in gallons, actually used (by truck driver)
. Time of loading
. Time of delivery to job (by truck driver)

C. 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.
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3.02

3.03

3.04

3.06

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.

CONCRETE WORK IN COLD WEATHER

A.

B.

Cold weather concreting procedures shall conform to the requirements of ACI 306.

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.

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.

CONCRETE WORK IN HOT WEATHER

Hot weather concreting procedures shall conform to the requirements of ACI 305.

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.

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.

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

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.

QUALITY CONTROL

A. Field Testing of Concrete

1. The Contractor shall coordinate with the Engineer's project representative the on-site
scheduling of the testing firm's personnel as required for concrete testing.
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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.

B. Consistency

1. The consistency of the concrete will be checked by the Contractor, and observed by
Engineer, by standard slump cone tests. The Contractor shall make any necessary
adjustments in the mix as the 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. Slump tests will be
performed as deemed necessary by the Engineer and each time compressive strength
samples are taken.

C. Compressive Strength

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

2. In general, one sampling shall be taken for each placement in excess of five (5) cubic
yards, with a minimum of one (1) sampling for each day of concrete placement
operations.

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

4. Concrete cylinders shall be stored in same environment as poured concrete.

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

6. Compression tests shall be performed in accordance with ASTM C 39. For 6x12
cylinders, two test cylinders will be tested at seven days and two at 28 days. The
remaining cylinders will be held to verify test resuits, if needed.

D. 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 2.08).

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

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

3. Inthe event any of the conditions listed above are not met, the mix proportions shall be
corrected for the next concrete placing operation.
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4. Inthe event that concrete strength is not achieved, additional tests shall be performed as
noted herein this Section.

5. When a ratio 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.

E. When non-compliant concrete is identified, test reports shall be sent immediately to the
Engineer for review.

F. Additional Tests

1. When ordered by the Engineer, additional tests on in-place concrete shall be provided
and paid for by the Contractor.

2. In the event the 28-day test cylinders fail to meet the minimum strength, the Contractor
shall have concrete core specimens obtained and tested from the affected area
immediately.

a. Three cores shall be taken for each sample in which the strength requirements were
not met.

b. The drilled cores shall be obtained and tested in conformance with ASTM C 42. The
tests shall be conducted by an independent testing laboratory to be selected by the
Engineer.

c. The location from which each core’is taken shall be approved by the Engineer. Each
core specimen shall be located, when possible, so its axis is perpendicular to the
concrete surface and not near formed joints or obvious edges of a unit of deposit.

d. The core specimens shall be taken, if possible, so no reinforcing steel is within the
confines of the core.

e. The diameter of core specimens should be at least 3 times the maximum nominal
size of the course aggregate used in the concrete, but must be at Jeast 2-inches in
diameter.

f. The length of specimen, when capped, shall be at least twice the diameter of the
specimen.

g. The core specimens shall be taken to the laboratory and when transported, shall not
be thrown, dropped, allowed to roll, or damaged in any way.

h. Two (2) copies of test results shall be mailed directly to the Engineer. 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%
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of the specified 28-day strength and if the lowest core strength is greater than 75% of
the specified 28-day strength.

3. In the event that concrete placed by the Contractor is suspected of not having proper air
content, the Contractor shall engage an independent test laboratory to be selected by the
Engineer, to obtain and test samples for air content in accordance with ASTM
Specification C 457.

3.06 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 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.

END OF SECTION
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SECTION 03350 - CONCRETE FINISHES

PART 1 - GENERAL
1.01 THE REQUIREMENT
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
103 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
2.01 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 “Masterpliate” by BASF Construction Chemicals.

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 3.04 - Concrete Finish Schedule. Unless the finish schedule specifies otherwise, all
surfaces shall receive at least a Type | finish. The Engineer shall be the sole judge of
acceptability of all concrete finish work.
1. Type | - 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 Y-inch. All holes left by removal of ends of ties,
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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 Y-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 Il - 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 lli - Smooth Rubbed: Where this finish is required, it shall be applied after the
completion of the Type | 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 obtained by wetting the surface and rubbing it with a carborundum stone
to eliminate irregularities. Unless the nature of the irregularities requires it, the general
surface of the concrete shall not be cut into. 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 3.04 - 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 concrete
rake to 1/2” minimum deep grooves 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 a 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. 1t 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
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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 a 1/8-inch tool as directed by the Engineer. The finish shall be brought to a
smooth, dense surface, free from defects and blemishes.

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 a 1/8-inch tool as directed by the
Engineer.

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 foliowing completion
of application of the hardener.

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.

3.03 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, uniess 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.

3.04 CONCRETE FINISH SCHEDULE

Item Type of
Finish
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 il
From top of wall to 1 feet below water surface I
Exterior concrete walls below grade I
Exterior exposed concrete walls, ceilings, beams, manholes, hand holes, miscellaneous ll
structures and columns (including top of wall) to one foot below grade. All other exposed
concrete surfaces not specified elsewhere
Floors of process equipment tanks or basins, wetwells, flow channels and slabs to B
receive roofing material or waterproof membranes
Exterior concrete sidewalks, steps, ramps, decks, slabs on grade and landings exposed E

to weather

END OF SECTION
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SECTION 03370 - CONCRETE CURING

PART 1 -- GENERAL

1.01 THE REQUIREMENT

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.

N~

@®

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

ASTM C1315 - Standard Specification for Liquid Membrane-Forming Compounds Having
Special Properties for Curing and Sealing Concrete

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 shali 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?2 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.

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.

202 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.

As soon 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.

Walls that will be exposed on one side with either fiuid 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.

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.

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.

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.
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3.02 CURING CONCRETE UNDER COLD WEATHER CONDITIONS

A.

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 shali 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

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 306.

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.
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B. 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.

C. 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 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 03600 - GROUT

PART 1 - GENERAL
1.01 THE REQUIREMENT

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

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

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

4. ASTMC 579 Test Method for Compressive Strength of Chemical-Resistant
Mortars and Monolithic Surfacings

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

6. ASTMC 144 Standard Specification for Aggregate for Masonry Mortar

7. ASTMC 1107 Standard Specification for Packaged Dry, Hydraulic Cement Grout
(Nonshrink)
1.03 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.

2. 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
Contractor and observed by Engineer.
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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.

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.

2. 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. Non-Shrink Cement Grout (Applicable for projects with Gravity Sewers and Force Mains)

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 be non-metallic, non-stain, and non-shrink and color similar to concrete. 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.

B. Epoxy Grout (Applicable for projects with Structures)

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.

C. Epoxy Base Plate Grout (Applicable for projects with Structures)

1.

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

PART 3 - EXECUTION

3.01 GENERAL

A. Concrete surfaces shall be cleaned of all dirt, grease and oil-like films. Additionally, concrete
surfaces shall be free of 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.
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B. 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.

C. 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.

3.02 CONSISTENCY

A. The consistency of grouts shall such that it is able to completely fill the space to be grouted.

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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SECTION 05010 - METAL MATERIALS

PART 1 - GENERAL

1.01

1.02

1.03

TBWWTP Vactor Unloading Station Specifications

THE REQUIREMENT

A Metal materials not otherwise specified shall conform to the requirements of this Section.

RELATED WORK SPECIFIED ELSEWHERE

A. Materials for fasteners are included in Section 05050, Metal Fastening.

B. Requirements for specific products made from the materials specified herein are included in
other sections of the Specifications. See the section for the specific item in question.

REFERENCE SPECIFICATIONS, CODES AND STANDARDS

o 0 w

ASTM A36
ASTM A47
ASTM A48

ASTM A53

ASTM A167

ASTM A276

ASTM A307

ASTM A446

ASTM A500

ASTM A501

ASTM A529

ASTM A536

. ASTM A570

ASTM A572

ASTM AQ92

Standard Specification for Structural Steel
Standard Specification for Malleable Iron Castings
Standard Specification for Gray Iron Castings

Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-
Coated Welded and Seamless

Standard Specification for Stainless and Heat-Resisting Chromium-Nickel
Stee! Plate, Sheet, and Strip

Standard Specification for Stainless and Heat-Resisting Steel Bars and
Shapes

Standard Specification for Carbon Steel Externally Threaded Standard
Fasteners

Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) by the
Hot-Dip Process, Structural (Physical) quality

Standard Specification for Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes

Standard Specification for Hot-Formed Welded and Seamless Carbon
Steel Structural Tubing

Standard Specification for Structural Steel with 42 000 psi (290 Mpa)
Minimum Yield Point (1/2 in. (12.7 mm) Maximum Thickness)

Standard Specification for Ductile Iron Castings

Standard Specification for Hot-Rolled Carbon Steel Sheet and Strip,
Structural Quality

Standard Specification for High-Strength Low-Alloy Columbium-Vanadium
Structural Steel

Standard Specification for Structural Steel Shapes
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1.04

1.05

< c A4 v 3 0O

ASTM A666

ASTM B26
ASTM B85
ASTM B108
ASTM B138
ASTM B209
ASTM B221

. ASTM B308

X. ASTM B574

ASTM F468

ASTM F593

SUBMITTALS

Standard Specification for Austenitic Stainless Steel, Sheet, Strip, Plate,
and Flat Bar for Structural Applications

Standard Specification for Aluminum-Alloy Sand Castings

Standard Specification for Aluminum-Alloy Die Castings

Standard Specification for Aluminum-Ailoy Permanent Mold Castings
Standard Specification for Manganese Bronze Rod, Bar, and Shapes
Standard Specification for Aluminum-Alloy Sheet and Plate

Standard Specification for Aluminum-Alloy Extruded Bars, Rods, Wire,
Shapes, and Tubes

Standard Specification for Aluminum-Alloy Standard Structural Shapes,
Rolled or Extruded ‘

Standard Specification for Nickel-Molybdenum-Chromium Alloy Rod

Standard Specification for Nonferrous Bolts, Hex Cap Screws, and Studs
for General Use

Standard Specification for Stainless Steel Fasteners

A. Material certifications shall be submitted along with any shop drawings for metal products and
fabrications required by other sections of the Specifications.

QUALITY ASSURANCE

A. Owner may engage the services of a testing agency to test any metal materials for
conformance with the material requirements herein. If the material is found to be in
conformance with Specifications the cost of testing will be borne by the Owner. If the
material does not conform to the Specifications, the cost of testing shall be paid by the
Contractor and all materials not in conformance as determined by the Engineer shall be
replaced by the Contractor at no additional cost to the Owner. In lieu of replacing materials
the Contractor may request further testing to determine conformance, but any such testing
shall be paid for by the Contractor regardless of outcome of such testing.

PART 2 - PRODUCTS

2.01

TBWWTP Vactor Unloading Station Specifications

CARBON AND LOW ALLOY STEEL

A. Material types and ASTM designations shall be as listed below:

1. Structural Fabrications

2. Sheet Steel

o A~ W

Bars and Rods

Pipe - Structural Use

A992, A572 Grade 50, or A36
A 570 Grade C

Steel Angles and Plates A36

A 36 or A307 Grade A
A53 Type E or S, Grade B

05010-2
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2.02

2.03

2.04

TBWWTP Vactor Unloading Station Specifications

Tubes

7. Cold-Formed Structural Studs and Joists
(18-22 gauge)
Cold-Formed Structural Studs and Joists
(12-16 gauge)
STAINLESS STEEL

A500 Grade B or A501
A 446 Grade C

A 446 Grade D

A All stainless steel fabrications exposed to underwater service shall be Type 316. All other
stainless steel fabrications shall be Type 304, unless noted otherwise.

B. Material types and ASTM designations are listed below:

1.

Plates and Sheets

2.  Structural Shapes
3. Fasteners (Bolts, etc.)
ALUMINUM

ASTM A167 or A666 Grade A
ASTM A276
ASTM F593

A. Al aluminum shall be alloy 6061-T6, unless otherwise noted or specified herein.

B. Material types and ASTM designations are listed below:

1.

> v N

5.

6.

Structural Shapes

Castings

Extruded Bars

Extruded Rods, Shapes and Tubes
Plates

Sheets

ASTM B308

ASTM B26, B85, or B108
ASTM B221 - Alloy 6061

ASTM B221 - Alloy 6063
ASTM B209 - Alloy 6061

ASTM B221 - Alloy 3003

C. All aluminum structural members shall conform to the requirements of Section 05140,
Structural Aluminum.

D. All aluminum shall be provided with mill finish unless otherwise noted.

E. Where bolted connections are indicated, aluminum shall be fastened with stainless steel
bolts.

E. Aluminum in contact with dissimilar materials shall be insulated with an approved dielectric.

CAST IRON

A. Material types and ASTM designations are listed below:

1.
2.
3.

Gray
Malleable

Ductile

05010-3

ASTM A48 Class 30B
ASTM A47
ASTM A536 Grade 60-40-18
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2.05 BRONZE
A. Material types and ASTM designations are listed below:

1. Rods, Bars and Sheets ASTM B138 - Alloy B Soft

PART 3 -- EXECUTION

(NOT USED)

END OF SECTION
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SECTION 05050 - METAL FASTENING

PART 1 -- GENERAL
1.01 THE REQUIREMENT

A. Furnish all materials, labor, and equipment required to provide all metal welds and fasteners
not otherwise specified, in accordance with the Contract Documents.

1.02 RELATED WORK SPECIFIED ELSEWHERE

A. Section 05010 - Metal Materials

103 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. AC 193 Acceptance Criteria for Mechanical Anchors in Concrete
Elements

3. AC 308 Acceptance Criteria for Post-Installed Adhesive Anchors in
Concrete Elements

4, ACI 318 Building Code Requirements for Structural Concrete

5. ACI 355.2 Qualifications of Post-Installed Mechanical Anchors in
Concrete

6. ACI 355.4 Qualifications of Post-instalied Adhesive Anchors in
Concrete

7. AISC 348 The 2009 RCSC Specification for Structural Joints

8. AISC Code of Standard Practice

9. AWS D1.1 Structural Welding Code - Steel

10. AWSD1.2 Structural Welding Code - Aluminum

11. AWSD16 Structural Welding Code — Stainless Steel

12.  Aluminum Association Specifications for Aluminum Structures

13.  ASTM A572/A572M-94C  Standard Specification for High Strength Low-Alloy
Columbium-Vanadium Structural Steel Grade 50

14. ASTMA36 Standard Specification for Carbon Structural Steel

15. ASTMA325 Standard Specification for High-Strength Bolts for Structural
Steel Joints

16. ASTM A489 Standard Specification for Eyebolts
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17.  ASTM A490 Standard Specification for Quenched and Tempered Alioy
Steel Bolts for Structural Steel Joints

18. ASTM A563 Standard Specifications for Carbon and Alloy Steel Nuts
19. ASTM D1785 g_tandard Specification for Polyvinyl Chloride (PVC) Plastic
ipe

20. ASTME488 Standard Test Methods for Strength of Anchors in Concrete
and Masonry Elements

21. ASTMF436 Standard Specification for Hardened Steel Washers

22. ASTMF467 Standard Specification for Nonferrous Nuts for General Use

23. ASTMF593 Standard Specification for Stainless Steel Bolts; Hex Cap
Screws, and Studs

24. ASTM F594 Standard Specification for Stainless Steel Nuts

25. ASTMF1554 Standard Specification for Anchor Bolts, Steel, 36, 55, and

105-ksi Yield Strength

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

1. Shop Drawings providing the fastener's manufacturer and type and certification of the
fastener's material and capacity.

2. Manufacturer’s installation instructions.

3. Copy of valid certification for each person who is to perform field welding.
4. Certified weld inspection reports, when required.

5. Welding procedures.

6. Installer qualifications.

7. Certification of Installer Training.

8. Inspection Reports.

9. Resuits of Anchor Proof Testing.

1.05 QUALITY ASSURANCE

A. Fasteners not manufactured in the United States shall be tested and certification provided
with respect to specified quality and strength standards. Certifications of origin shall be
submitted for all U.S. fasteners supplied on the project.

B. Installer Qualifications: Drilled-in anchors shall be installed by an Installer with at ieast three
years of experience performing similar installations. Installer shall be certified as an
Adhesive Anchor Installer in accordance with ACI-CRSI Adhesive Anchor Instaliation
Certification Program.
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C. Installer Training: Conduct a thorough training with the manufacturer or the manufacturer's
representative for the Installer on the project. Training shall consist of a review of the
complete installation process for drilled-in anchors, to include but not be limited to the
following:

1. Hole drilling procedure.

2. Hole preparation and cleaning technique.

3. Adhesive injection technique and dispenser training/maintenance.
4. Rebar doweling preparation and installation.

5. Proof loading/torquing.

D. All steel welding shall be performed by welders certified in accordance with AWS D1.1. All
aluminum welding shall be performed by welders certified in accordance with AWS D1.2. All
stainless steel welding shall be performed by welders certified in accordance with AWS D1.6.
Certifications of field welders shall be submitted prior to performing any field welds.

E. Welds and high strength bolts used in connections of structural steel will be visually inspected
in accordance with Article 3.04.

F. The Owner may engage an independent testing agency to perform testing of welded
connections and to prepare test reports in accordance with AWS. Inadequate welds shall be
corrected or redone and retested to the satisfaction of the Engineer and/or an acceptable
independent testing laboratory, at no additional cost to the Owner.

G. Provide a welding procedure for each type and thickness of weld. For welds that are not
prequalified, include a Performance Qualification Report. The welding procedure shali be
given to each welder performing the weld. The welding procedure shall follow the format in
Annex E of AWS D1.1 with relevant information presented.

PART 2 -- PRODUCTS
201 ANCHOR RODS (ANCHOR BOLTS)
A. Anchor rods shall conform to ASTM F1554 Grade 36 except where stainiess steel or other
approved anchor rods are shown on the Drawings. Anchor rods shall have hexagonal heads
and shall be supplied with hexagonal nuts meeting the requirements of ASTM AB63 Grade A.
B. Where anchor rods are used to anchor galvanized steel or are otherwise specified to be
galvanized, anchor rods and nuts shall be hot-dip galvanized in accordance with
ASTM F1554.
C. Where pipe sleeves around anchor rods are shown on the Drawings, pipe sleeves shall be
cut from Schedule 40 PVC plastic piping meeting the requirements of ASTM D1785.
2.02 HIGH STRENGTH BOLTS
A. High strength bolts and associated nuts and washers shall be in accordance with ASTM
A325 or ASTM A490. Bolts, nuts and washers shall meet the requirements of AISC 348 "The
2009 RCSC Specification for Structural Joints”.
B. Where high strength bolts are used to connect galvanized steel or are otherwise specified to

be galvanized, bolts, nuts, and washers shall be hot-dip galvanized in accordance with ASTM
A325.
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2.03

2.04

STAINLESS STEEL BOLTS

A. Stainless steel balts shall conform to ASTM F-593. All underwatef fasteners, fasteners in

confined areas containing fluid, and fasteners in corrosive environments shall be Type 316
stainless steel unless noted otherwise. Fasteners for aluminum and stainless steel members
not subject to the above conditions shall be Type 304 stainless steel unless otherwise noted.

Stainless steel bolts shall have hexagonal heads with a raised letter or symbol on the bolts
indicating the manufacturer, and shall be supplied with hexagonal nuts meeting the
requirements of ASTM F594. Nuts shall be of the same alloy as the bolts.

CONCRETE ANCHORS

A. General

1. Where concrete anchors are called for on the Drawings, one of the types listed below
shall be used; except, where one of the types listed below is specifically called for on the
Drawings, only that type shall be used. The determination of anchors equivalent to those
listed below shall be on the basis of test data performed by an approved independent
testing laboratory. There are two types used:

a. Expansion anchors shall be mechanical anchors of the wedge, sleeve, drop-in or
undercut type.

b. Adhesive anchors shall consist of threaded rods or bolts anchored with an adhesive
system into hardened concrete. Adhesive anchors shall be two part injection type
using the manufacturer's static mixing nozzle and shall be supplied as an entire
system.

2. Expansion anchors shall not be used to hang items from above or in any other situations
where direct tension forces are induced in anchor.

3. Unless otherwise noted, all concrete anchors which are submerged or are used in
hanging items or have direct tension induced upon them, or which are subject to vibration
from equipment such as pumps and generators, shall be adhesive anchors.

4. Adhesive anchors shall conform to the requirements of ACI 355.4 or alternately to AC
308. Expansion or mechanical anchors shall conform to the requirements of AC| 355.2
or alternately to AC 193. Anchors in Seismic Design Categories C through F shall
conform to IBC 2009 1908.1.9 as applicable, including, seismic test requirements, in
accordance with ASTM E488.

5. Fire Resistance: All anchors installed within fire resistant construction shall either be
enclosed in a fire resistant envelope, be protected by approved fire-resistive materials, be
used to resist wind and earthquake loads only, or anchor non-structural elements.

“Concrete Anchor Design:

An anchor design consists of specifying anchor size, quantity, spacing, edge distance and
embedment to resist all applicable loads. Where an anchor design is indicated on the
Drawings, it shall be considered an engineered design and anchors shall be installed to the
prescribed size, spacing, embedment depth and edge distance. If all parts of an anchor
design are provided on the Drawings except embedment depth, the anchors will be
considered an engineered design and the Contractor shall provide the embedment depth as’
indicated in Paragraph B.3 unless otherwise directed by the Engineer. Where an anchor
design is not indicated by the Engineer on the Drawings, the Contractor shall provide the
anchor design per the requirements listed below.
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1. Structural Anchors: All concrete anchors shall be considered structural anchors if they
transmit load between structural elements; transmit load between non-structural
components that make up a portion of the structure and structural elements; or transmit
load between life-safety related attachments and structural elements. Examples of
structural concrete anchors include but are not limited to column anchor bolts, anchors
supporting non-structural walls, sprinkler piping support anchors, anchors supporting
heavy, suspended piping or equipment, anchors supporting barrier rails, etc. For
structural anchors, the Contractor shall submit an engineered design with signed and
sealed calculations performed by an Engineer currently registered in the State of
Kentucky. Structural anchors shall be of a type recommended by the anchor
manufacturer for use in cracked concrete and shall be designed by the Contractor in
accordance with AC! 318 Appendix D.

2 Non-Structural Anchors: All other concrete anchors may be considered non-structural
concrete anchors. The Contractor shall perform an engineered design for non-structural
anchors. The Engineer may request the Contractor provide anchor design details for
review, but submission of a signed, sealed design is not required. Non-structural anchors
shall be designed by the contractor for use in uncracked concrete.

3. Minimum anchor embedment shall be as indicated on the Drawings or determined by the
Contractor's engineered design. Concrete anchors shall be embedded no less than the
manufacturer's standard embedment (expansion or mechanical anchors) or to provide a
minimum allowable bond strength equal to the allowable yield capacity of the rod/bolt
(adhesive anchors).

C. Structural Anchors:
1. Mechanical Anchors:

a. 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.

b. Screw Anchors: Screw anchors shall be “Kwik HUS-EZ” and "KWIK HUS-EZ-I" 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.

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

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

2. Adhesive Anchors:

a. Adhesive anchors shall be “Epcon G5” by ITW Redhead, “HIT HY-150 Max SD” by
Hilti. Inc., “SET-XP” by Simpson Strong-Tie Co., or “Powers 1000+” by Powers
Fasteners.

b. Structural 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 with the applicable building code. No or equal
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products will be considered unless prequalified and approved by the Engineer
and Owner.

D. Non-Structural Anchors: In addition to the acceptable non-structural anchors listed below, all
structural anchors listed above may also be used as non-structural anchors.

1. Mechanical Anchors:

a. Wedge Anchors: Wedge anchors shall be “Kwik Bolt 3” by Hilti, Inc. or “TruBolt” by
ITW Redhead.

b. Screw Anchors: Screw anchors shall be “Kwik HUS” by Hilti, Inc., “Wedge-Bolt” by
Powers Fasteners or “Large Diameter Tapcon (LDT) Anchor” by ITW Redhead. Bits
specifically provided by manufacturer of chosen system shall be used for instaliation
of anchors.

c. Sleeve Anchors: Sleeve anchors shall be “HSL Heavy Duty Sleeve Anchors” by Hilti,
Inc. “Power-Bolt” by Powers Fasteners or “Dynabolt Sleeve Anchor” by ITW
Redhead.

d. Drop-In Anchors: Drop-in anchors shall be “Drop-In" by Simpson Strong-Tie Co.,
“HDI Drop-In Anchor” by Hilti, Inc. or “Multi-Set Ii Drop-In Anchor” by ITW Redhead.

e. Undercut Anchors: Undercut anchors shall be “HDA Undercut Anchor” by Hilti, Inc.
2. Adhesive Anchors:

a. Adhesive anchors shall be “Epcon A7” or “Epcon C8” by ITW Redhead, “HIT HY-150
Max” by Hilti, Inc., “SET Epoxy Tie” or “AT” by Simpson Strong-Tie Co., or “Powers
AC 100+ Gold" or “T308+ Epoxy” by Powers Fasteners.

b. Non-structural adhesive anchors systems shall be IBC compliant and capable of
resisting short term wind and seismic (Seismic Design Categories A and B) as well
as long term and short term sustained static loads in uncracked concrete

¢. Non-structural adhesive anchor embedment depth of the rod/bolt shall provide a
minimum allowable bond strength that is equal to the allowable yield capacity of the
rod/bolt unless noted otherwise on the Drawings.

d. No or equal products will be considered unless prequalified and approved by
the Engineer and Owner.

E. Concrete Anchor Rod/Bolt 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, uniess
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.
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2.05 WELDS
A. Electrodes for welding structural steel and all ferrous steel shall comply with AWS Code,
using E70 series electrodes for shielded metal arc welding (SMAW), or F7 series electrodes
for submerged arc welding (SAW).

B. Electrodes for welding aluminum shall comply with the Aluminum Association Specifications
and AWS D1.2.

C. Electrodes for welding stainless steel and other metals shall comply with AWS D1.6.

2.06 WELDED STUD CONNECTORS

A. Welded stud connectors shall conform to the requirements of AWS D1.1 Type C.

207 EYEBOLTS

A. Eyebolts shall conform to ASTM A489 unless noted otherwise.

2.08 ANTISEIZE LUBRICANT
A. Antiseize lubricant shall be C5-A Anti-Seize by Loctite Corporation, Molykote P-37 Anti-Seize
Paste by Dow Corning, 3M Anti-Seize by 3M, or equal.
PART 3 -- EXECUTION
3.01 MEASUREMENTS
A. The Contractor shall verify all dimensions and review the Drawings and shall report any
discrepancies to the Engineer for clarification prior to starting fabrication.
3.02 ANCHOR INSTALLATION
A. Anchor Rods, Concrete Anchors, and Masonry Anchors
1. Anchor rods shall be installed in accordance with AISC "Code of Standard Practice" by
setting in concrete while it is being placed and positioned by means of a rigidly held
template. 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 rods without Engineer's approval.
4. All stainless steel threads shall be coated with antiseize lubricant.

B. High Strength Bolts

1. All bolted connections for structural steel shall use high strength bolts. High strength
bolts shall be installed in accordance with AISC 348 "The 2009 RCSC Specification for
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Structural Joints”. All bolted joints shall be Type N, snug-tight, bearing connections in
accordance with AISC Specifications unless noted otherwise on the Drawings.

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

2. Concrete anchors designed by the Contractor shall be classified as structural or non-
structural based on the requirements indicated above.

3. Concrete Anchor Testing:

a. Atall iocations where concrete anchors meet the requirements for structural anchors
at least 25 percent of all concrete anchors installed shall be proof tested to the value
indicated on the Drawings, with a minimum of one tested anchor per anchor group. If
no test value is indicated on the Drawings but the installed anchor meets the
requirements for structural anchors, the Contractor shall notify the Engineer to allow
verification of whether anchor load proof testing is required.

b. Contractor shall submit a plan and schedule indicating locations of anchors to be
tested, load test values and proposed anchor testing procedure (including a diagram
of the testing equipment proposed for use) to the Engineer for review prior to
conducting any testing. Testing of anchors shall be in accordance with ASTM E488
for the static tension test. If additional tests are required, inclusion of these tests
shall be as stipulated on Contract Drawings.

. Where Contract Documents indicate anchorage design to be the Contractor’s
responsibility and the anchors are considered structural per the above criteria, the
Contractor shall submit a plan and schedule indicating locations of anchors to be
proof tested and load test values, sealed by a Professional Engineer currently
registered in the State of Kentucky. The Contractor’s Engineer shall also submit
documentation indicating the Contractor’s testing procedures have been reviewed
and the proposed procedures are acceptable. Testing procedures shall be in
accordance with ASTM E488.

d. Concrete Anchors shall have no visible indications of displacement or damage during
or after the proof test. Concrete cracking in the vicinity of the anchor after loading
shall be considered a failure. Anchors exhibiting damage shall be removed and
replaced. If more than 5 percent of tested anchors fail, then 100 percent of anchors
shall be proof tested.

e. Proof testing of concrete anchors shall be performed by an independent testing
laboratory hired directly by the Contractor and approved by the Engineer. The
Contractor shall be responsible for costs of all testing, including additional testing
required due to previously failed tests.

4. Al 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.

5. Al 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
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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.

D. Other Bolts

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

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

3.03 WELDING

A. All welding shall comply with AWS Code for procedures, appearance, quality of welds,
qualifications of welders and methods used in correcting welded work.

B. Welded stud connectors shall be instailed in accordance with AWS D1.1.

3.04 INSPECTION
A. High strength bolting will be visually inspected in accordance with AISC 348 "The 2009
RCSC Specification for Structural Joints”. Rejected bolts shall be either replaced or
retightened as required.

B. Field welds will be visually inspected in accordance with AWS Codes. Inadequate welds
shall be corrected or redone as required in accordance with AWS Codes.

C. Post-installed concrete anchors shall be inspected as required by ACI 318.

3.05 CUTTING OF EMBEDDED REBAR

A. The Contractor shall not cut embedded rebar cast into structural concrete during installation
of post-installed fasteners without prior approval of the Engineer.

END OF SECTION
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SECTION 05515 - LADDERS

PART 1 -- GENERAL

1.01

1.02

1.03

1.04

REQUIREMENT

A. Furnish all materials, labor, and equipment required to provide all ladders in accordance with
the requirements of the Contract Documents.

RELATED WORK SPECIFIED ELSEWHERE

A. Section 05010 - Metal Materials

B. Section 05050 - Metal Fastening

REFERENCE SPECIFICATIONS, CODES AND STANDARDS

A. Without limiting the generality of the Specifications, all work specified herein shall conform to
the applicable requirements of the following documents.

1. Kentucky Building Code

2 Aluminum Association Specifications for Aluminum Structures

3. Occupational Safety and Health Administration (OSHA) Regulations
SUBMITTALS
A. Submit the following in accordance with Section 01300, Submittals.

1. Complete fabrication and erection drawings of all metalwork specified herein.

2 Other submittals as required in accordance with Section 05010, Metal Materials, and
Section 05050, Metal Fastening.

PART 2 -- PRODUCTS

2.01

2.02

2.03

METAL MATERIALS

A. Metal materials used for ladders shall conform to Section 05010, Metal Materiais, unless
noted otherwise.

METAL FASTENING

A. All welds and fasteners used for ladders shall conform to Section 05050, Metal Fastening,
unless noted otherwise.

LADDERS

A. Ladders shall be furnished with all mounting brackets, baseplates, fasteners, and necessary
appurtenances for a complete and rigid instaliation.

B. All ladders shall be aluminum alloy 6061-T6 or 6063-T5, with a clear, anodized finish,
Aluminum Association M12C22A41.
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G.

All ladders shall conform to dimensions indicated on the Drawings and shall comply with
OSHA requirements.

Side rails shall be 1-1/2 inch diameter Schedule 80 pipe, minimum.
Rungs shall be serrated 3/4 inch diameter, minimum.
All exposed connections shall be welded and ground smooth.

Ladders shall be as manufactured by Thompson Fabricating Company, or equal.

PART 3 - EXECUTION

3.01 FABRICATION

A

All measurements and dimensions shall be based on field conditions and shall be verified by
the Contractor prior to fabrication. Such verification shall include coordination with adjoining
work.

All fabricated work shall be shop fitted together as much as practicable, and delivered to the
field, complete and ready for erection.

All work shall be fabricated and installed in a manner that will provide for expansion and
contraction, prevent shearing of bolts, screws, and other fastenings, ensure rigidity, and
provide a close fit of sections.

Finished members shall conform to the lines, angles, and curves shown on the Drawings and
shall be free from distortions of any kind.

All shearings shail be neat and accurate, with parts exposed to view neatly finished. Flame
cutting is allowed only when performed utilizing a machine.

All shop connections shall be welded unless otherwise indicated on the Drawings or specified
herein. Bolts and weids shall conform to Section 05050, Metal Fastening. All fastenings shall
be concealed where practicable.

Fabricated items shall be shop painted when specified in accordance with Section 09900,
Painting.

3.02  INSTALLATION

A

Assembly and installation of fabricated system components shall be performed in strict
accordance with manufacturer's recommendations.

All miscellaneous metalwork shall be erected square, plumb and true, accurately fitted,
adequately anchored in place, and set at proper elevations and positions.

Metalwork shall be field painted when specified in accordance with Section 09900, Painting.

END OF SECTION
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SECTION 05531 - GRATINGS AND ACCESS HATCHES

PART 1 -- GENERAL
1.01¢ THE REQUIREMENT
A. Furnish all materials, labor, and equipment required to provide all gratings, floor plates, and
hatches in accordance with the Contract Documents.
102 RELATED WORK SPECIFIED ELSEWHERE
A. Section 05010 - Metal Materials
B. Section 05050 - Metal Fastening
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 Aluminum Association Specifications for Aluminum Structures
3. Occupational Safety and Health Administration (OSHA) Regulations
1.04 SUBMITTALS

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

1. Complete fabrication and erection Drawings of all gratings, access hatches, and access
doors specified herein.

2 Other submittals as required in accordance with Section 05010, Metal Materials, and
Section 05050, Metal Fastening.

PART 2 -- PRODUCTS
2.01 METAL MATERIALS

A. Metal materials used for gratings, floor plates, and hatches shall conform to Section 05010,
Metal Materials, unless noted otherwise.

2.02 METAL FASTENING

A. All welds and fasteners used for gratings, floor plates, and hatches shall conform to
Section 05050, Metal Fastening, uniess noted otherwise.

2.03 GRATING

A. General - Grating, including support frames, fastenings, and ali necessary appurtenances for
a complete installation, shall be furnished as indicated on the Drawings.
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B.

1. All exposed bearing ends of grating shall be enclosed in a perimeter band of the same
dimensions and material as the main bars, including ends at all cutouts.

2. Grating shall be fabricated into easily removable sections and shall be fastened at each
comer and as required with fasteners provided by the grating manufacturer. No fasteners
shall be permitted to project above the walking surface.

3. Grating shall be designed for a loading of 150 psf unless otherwise required by the
Drawings. Grating deflection shall not exceed 1/4 inch under a uniform load of 100 psf.
Minimum grating depth shall be 1-1/2 inches, unless structural requirements based on
clear span require more depth.

Aluminum Grating

1. Aluminum grating shall be of I-bar type and shall consist of extruded bearing bars
positioned and locked by crossbars. All supports, cross members, etc. shall be
aluminum. Plank clips for grating holddowns or other required attachments, shall be
aluminum or stainless steel. Bolts shall be stainless steel.

2. Grating shall be “19-SI-4 |-Bar Swage Locked” by Alabama Metal Industries Corporation
(AMICO), “IB” by Harsco Industrial IKG, “I-Bar 198GI4", by Ohio Grating Inc., or “I-Bar” by
Thompson Fabricating LLC.

204 ACCESS HATCHES

A

B.

C.

Access hatches shall be aluminum unless noted otherwise.
All access hatches shall be checker plate with an approved raised pattern, non-skid surface.

Access hatches shall be designed to carry a minimum live load of 150 psf, or a concentrated
load of 300 pounds at the center, whichever produces the greatest stress.

Access hatches shall not exceed an allowable fiber stress of 16,000 psi. Live load deflection
shall be limited to L/240 of the span, but not more than 1/4-inch.

All access hatches shall be fabricated from 1/4" plate, minimum and shall be stiffened as
required to maintain allowable stress and deflection requirements specified herein. Stiffeners
shall consist of angles or bars welded to the bottom of the plate.

Hinges, where indicated on the Drawings, shall be insulated, heavy-duty, cadmium plated
bronze with stainless steel pins and fasteners.

All access hatches as indicated on the Drawings shall be provided with recessed handles.
Handle material shall be as shown on the Contract Drawings.

Air-tight and water-tight access hatches shall be provided with a 1/8 inch thick neoprene
gasket between the checkered plate and the support frame. Gasket material shall be bonded
to the support frame and access hatches shall be bolted to the structural support frame with
countersunk stainless steel flathead screws.

205 SAFETY POSTS

A

Where the Contract Documents indicate fixed ladders are required under access hatches,
they shail be provided with ‘LadderUp, Model LU-4" by Bilco Company, “L1E Ladder
Extension” by Halliday Products Inc., or “Ladder Climb-out Device” by Thompson Fabricating.
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The safety posts shall be manufactured of the same material as the access door with
telescoping tubular sections that lock automatically when fully extended.

Upward and downward movement shall be controlled by a stainless steel balancing
mechanism.

Safety posts shall be assembled in strict accordance with the manufacturer’s
recommendations.

2.06 FALL THROUGH PREVENTION SYSTEM

A.

All access hatches and access doors covering openings measuring 12 inches or more in its
least dimension through which persons may fall shall be equipped with a fall through
prevention system, except where noted on the Contract Drawings. Access hatches and
access doors shall be provided with a permanent installed fall through prevention grate
system that provides continuous safety assurance in both its closed and open positions. The
grate system shall be made with 6061-T6 aluminum or FRP and be designed for a 300 psf
minimum live load, unless noted otherwise.

PART 3 ~ EXECUTION

3.01 FABRICATION

A

All measurements and dimensions shall be based on field conditions and shall be verified by
the Contractor prior to fabrication. Such verification shall include coordination with adjoining
work.

All fabricated work shall be shop fitted together as much as practicable, and delivered to the
field, complete and ready for erection. All miscellaneous items such as stiffeners, fillets,
connections, brackets, and other details necessary for a complete installation shall be
provided.

All work shall be fabricated and installed in a manner that will provide for expansion and
contraction, prevent shearing of bolts, screws, and other fastenings, ensure rigidity, and
provide a close fit of sections.

Finished members shall conform to the lines, angles, and curves shown on the Drawings and
shall be free from distortions of any kind.

All shearings shall be neat and accurate, with parts exposed to view neatly finished. Flame
cutting is allowed only when performed utilizing a machine.

All shop connections shall be welded unless otherwise indicated on the Drawings or specified
herein. Bolts and welds shall conform to Section 05050, Metal Fastening. All fastenings shall
be concealed where practicable.

3.02 INSTALLATION

A.

Assembly and installation of fabricated system components shall be performed in strict
accordance with manufacturer's recommendations.

Ali gratings, access hatches, and access doors shall be erected square, plumb and true,
accurately fitted, adequately anchored in place, and set at proper elevations and positions.

Grating shall not be field cut or modified unless approved by Engineer.
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D. Grating shall not be used for equipment support or anchorage.

END OF SECTION
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SECTION 07900 - JOINT FILLERS, SEALANTS AND CAULKING

PART 1 -- GENERAL

1.01

1.02

1.03

1.04

1.05

1.06

THE REQUIREMENT

A. Furnish labor, materials, equipment and appliances required for the complete execution of
Work shown on the Drawings and specified herein.

RELATED WORK SPECIFIED ELSEWHERE

A. Section 03250 - Concrete Accessories

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. ASTM C-920 Elastomeric Joint Sealants
2  ASTM D-1056 Flexible Cellular Materials - Sponge or Expanded Rubber
3. SWRI Sealant and Caulking Guide Specification

SUBMITTALS

A. In accordance with the procedures and requirements set forth in Section 01300 — Submittals,
submit the following:

1. Manufacturers literature and installation instructions.

2. Color samples of each type of sealant.

QUALITY ASSURANCE

A. Applicator shall be a company specializing in the installation of sealants with a minimum of
five years of experience.

DELIVERY, STORAGE AND HANDLING

A. Deliver materials in unopened labeled packages.

B. Store materials in location protected from freezing or damages.

C. Reject and remove from the site materials within broken or damaged packaging.
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PART 2 -- PRODUCTS
2.01 MATERIALS
A. Sealants

1. Type 1: Multi-component, non-sag, low-modulus polyurethane rubber sealant meeting
ASTM C-920, Type M, Grade NS, Class 25, use NT, M, A, and O. Capable of
withstanding 50% in extension or compression such as Sikaflex-2C NS/SL, Sika
Corporation, or Sonolastic NP-2, Sonneborn, or DynaTrol Il by Pecora Corporation.

2. Type 2: Single component polyurethane sealant meeting ASTM C-920, Type S, Grade
NS, Class 25, Use NT, M, A, and O. Capable of withstanding 25% in extension or
compression such as Sikaflex 1A by Sika Corporation, DynaTrol 1-XL by Pecora
Corporation, or Sonolastic NP-1 by BASF Construction Chemicals.

3. Type 3: Single component, low-modulus moisture curing silicone meeting ASTM C-920,
Type S, Grade NS, Ciass 25, Use NT, M, G, and A. Capable of withstanding 50%
extension and compression. Pecora 890 by Pecora Corporation, Sonolastic Omni Seal
by BASF Construction Chemicals.

4. Type 4: Single component, mildew resistant, moisture-curing silicone meeting ASTM C-
920, Type S, Grade NS, Class 25, Use NT, M, G, and A. Pecora 898 by Pecora
Corporation, Sonolastic Omni Plus by BASF Construction Chemicals.

5. Type 5. Single component, acrylic latex meeting ASTM C-834. AC-20+ Silicone by
Pecora Corporation, Sonneborn Sonolac by BASF Construction Chemicals.

6. Type 6: High grade butyl sealant meeting Federal Specification TT-S-00-1657. BC-158
by Pecora Corporation or equal.

7. Type 7: Multi-component chemical resistant polysulfide sealant conforming to ASTM C-
920, Type M, Grade NS, Class 25 such as Deck-O-Seal by W.R. Meadows, Tammsflex
by DuraJoint Concrete Accessories, or Synthacalk GC2+ by Pecora Corporation.

8. Type 8: Nonsag, Multi Component, traffic grade polyurethane sealant meeting ASTM
€920, Type 19, Grade NS, Class 25, use T, M, A, and O. DynaTread by Pecora
Corporation, Sonolastic Ultra by BASF Construction Chemicals.

B. Primer: Non-staining primer recommended by sealant manufacturer for the substrates on this
project.

C. Backer Rod: Closed cell foam, nonreactive with caulking materials, non-oily, and approved by
the sealant manufacturer. Minimum density shall be 2.00 pounds per cubic foot. Use no
asphalt or bitumen-impregnated fiber with sealants.

D. Joint Cleaner: Recommended by sealant or caulking compound manufacturer.

E. Bond breaker: Either polyethylene film or plastic tape as recommended by the sealant
manufacturer.

F. Color: Where manufacturer's standard colors do not closely match materials being sealed,
provide a custom color.
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PART 3 -- EXECUTION

3.01 QUALITY CONTROL

A.

B
C.
D

Coordinate work with details shown on approved shop drawings prepared by other trades.
Verify conditions in the field.

Schedule work to follow closely the installation of other trades.

. Apply sealants and related items in temperatures and dry conditions recommended by the

manufacturers.

Do not paint sealant, unless recommended by sealant and paint manufacturer.

3.02 PREPARATION

Protect finished surfaces adjoining by using masking tape or other suitable materials.
Clean and prime joints before starting any caulking or sealing work.

Thoroughly clean joints and spaces of mortar and other foreign materials. Cleaning agent
shall be Xylol or simitar non-contaminating solvent to remove any film from metal surfaces.
Masonry or concrete surfaces shall be brushed or air jet cleaned.

Joint Requirements

1. Al joints and spaces to be sealed in exterior work shall be less than 1/2 inch deep and not
less than 1/4 inch wide. If joints in masonry are less than that specified herein, the mortar
shall be cut out to the required width and depth. All joints and spaces to receive sealant
shall be completely prepared and thoroughly dry before installation of sealant.

2. Unless otherwise specified, joints and spaces which are open to a depth of 1/2 inch or
greater shall be solidly filled with back-up material to within 1/4 inch of the surface.
Back-up material shall be packed tightly and made continuous throughout the length of
the joints. Bond breaker shall be applied as required. If joints are less than 1/4 inch
deep, the back-up material may be omitted, a bond breaker substituted and the joint
completely filled with sealant. The back-up material shall not project beyond the 1/4 inch
depth of the open space in any joint. The following width-to-depth ratio table shall be
adhered to, unless otherwise recommended by manufacturer.

Sealant Depth
Joint Width Minimum Maximum
Y4 inch 1/4 inch 1/4 inch
Over 1/4 inch to 1/2 inch 1/4 inch Equal to width
Over 1/2 inch to 1 inch ‘ 1/2 inch Equal to width
Over 1 inch to 2 inch 1/2 inch 1/2 of width

3.03 APPLICATION

A

Exercise care before, during, and after installation so as not to damage any material by
tearing or puncturing. All finished work shall be approved before covering with any other
material or construction.

Apply sealant by an approved type of gun except where the use of a gun is not practicable,
suitable hand tools shall be used. Avoid applying the compound to any surface outside of the
joints or spaces to be sealed. Mask areas where required to prevent overlapping of sealant.
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C. Alljoints shall be waterproof and weathertight.

D. Point sealed joints to make a slightly concave joint, the edges of which are flush with the
surrounding surfaces. Exposed joints in the interior side of the door and other frames shall be
neatly pointed flush or to match adjacent jointing work.

E. Adjacent materials which have been soiled shall be cleaned im

neat and clean condition.

mediately and the work left in

F. Comply with sealant manufacturer's written instructions except where more stringent
requirements are shown or specified and except where manufacturer's technical

representative directs otherwise.

Color

To closely match adjacent surfaces
or mortar and as selected by the
Owner. :

To closely match adjacent surfaces
or mortar and as selected by the
Owner.

To closely match adjacent surfaces
and as selected by the Owner.

To closely match adjacent surfaces
and as selected by the Owner.

To closely match adjacent surfaces
and as selected by the Owner.

3.04 ADJUSTMENT AND CLEANING
A. Remove misplaced sealant compounds promptly using methods and materials recommended
by the manufacturer, as the work progresses.
B. Allow sealants to cure and remove protective edging, of doors, louvers, saddles windows etc.
as directed by the Engineer.
3.05 SCHEDULE
Schedule of Sealants
Application Sealant
Vertical and horizontal expansion and construction jointsin Type 1
concrete structures unless noted otherwise herein or on
Drawings.
Vertical and horizontal joints bordered on both sides by Type 2
masonry, precast concrete, natural stone or other porous
building material, unless noted otherwise herein or on
Drawings.
Vertical and horizontal joints bordered on both sides by painted  Type 3
metals, anodized aluminum, mill finished aluminum, PVC,
glass or other non-porous building material,
Masonry expansion and control joints less than 1% wide. Type 2
Masonry expansion and control joints equal or greater than 1% Type 1
inches wide and not to exceed 2".
Horizontal Joints exposed to vehicular or pedestrian traffic. Type 8

Other joints indicated on the drawings or customarily sealed
but not listed.

Type recommended by
manufacturer

END OF SECTION
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SECTION 09900 - PAINTING

PART 1 - GENERAL
1.01 THE REQUIREMENT

A. Furnish labor, materials, equipment and appliances required for complete execution of Work
shown on Drawings and Specified herein.

B. Section Includes:

1. Paint Materiais
2. Shop Painting
3. Field Painting

Surface Preparation

Piping and Equipment Identification
Schedule of Colors

Work in Confined Spaces

OSHA Safety Colors

Pao oo

1.02 RELATED SECTIONS

A. Division 5 - Metals

103 REFERENCE SPECIFICATIONS, CODES AND STANDARDS

A. Without limiting the generality of these specifications the Work shall conform to the applicable
requirements of the following documents:

1. SSPC — The Society for Protective Coatings Standards

SSPC-Vis 1: Pictorial Surface Preparation Standards for Painting Steel Structures
SSPC-SP2: Hand Tool Cleaning

SSPC-SP3: Power Tool Cleaning

SSPC-SP5: White Metal Blast Cleaning

SSPC-SP6: Commercial Blast Cleaning

SSPC-SP10: Near-White Metal Blast

SSPC-SP13/NACES6: Surface Preparation of Concrete

@mpaoT®

2. NACE - National Association of Corrosion Engineers

3. ASTM D1737 - Test Method for Elongation of Attached Organic Coatings with Cylindrical
Mandrel Apparatus

4. ASTM B117 - Method of Salt Spray (Fog) Testing

5 ASTM D4060 - Test Method for Abrasion Resistance of Organic Coating by the Taber
Abraser

6. ASTM D3359 - Method for Measuring Adhesion by Tape Test
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1.04 SUBMITTALS

A. In accordance with the procedures and requirements set forth in Section 01300 - Submittals,
submit the following:

1. Manufacturer's literature and Material Safety Data Sheets for each product.

2. Painting schedule identifying surface preparation and paint systems proposed.
Cross-reference with Tables 9-1 and 9-2. Provide the name of the paint manufacturer,
and name, address, and telephone number of manufacturer's representative who will
inspect the work. Submit schedule for approval as soon as possible following the Award
of Contract, so approved schedule may be used to identify colors and specify shop paint
systems for fabricated items.

1.05 SYSTEM DESCRIPTION

A. Work shall include surface preparation, paint application, inspection of painted surfaces and
corrective action required, protection of adjacent surfaces, cleanup and appurtenant work
required for the proper painting of all surfaces to be painted. Surfaces to be painted are
designated within the Painting Schedule and may include new and existing piping,
miscellaneous metals, equipment, buildings, exterior fiberglass, exposed electrical conduit
and appurtenance.

B. Perform Work in strict accordance with manufacturer's published recommendations and
instructions, unless the Engineer stipulates that deviations will be for the benefit of the project.

C. Paint surfaces which are customarily painted, whether indicated to be painted or not, with
painting system applied to similar surfaces, areas and environments, and as approved by
Engineer.

D. Piping and equipment shall receive color coding and identification. Equipment shall be the
same color as the piping system.
1.06 QUALITY ASSURANCE

A. Painting operations shall be accom plished by skilled craftsman and licensed by the state to
perform painting work.

B. Provide a letter indicating that the painting applicator has five years of experience, and 5
references which show previously successful application of the specified or comparable
painting systems. Include the name, address, and the telephone number for the Owner of
each installation for which the painting applicator provided services.

1.07 STORAGE AND DELIVERY

A. Bring materials to the job site in the original sealed and labeled containers.

B. Container label to include manufacturer's name, type of paint, brand name, lot number, brand
code, coverage, surface preparation, drying time, cleanup requirements, color designation,
and instructions for mixing and reducing.

C. Store paint materials at minimum ambient temperature of 45 degrees F (7 degrees C)and a

maximum of 90 degrees F (32 degrees C), in ventilated area, and as required by
manufacturer's instructions.
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PART 2 -- MATERIALS

2.01 GENERAL INFORMATION

A.

The term "paint" is defined as both paints and coatings including emulsions, enamels, stains,
varnishes, sealers, and other coatings whether organic or inorganic and whether used as
prime, intermediate, or finish coats.

Purchase paint from an approved manufacturer. Manufacturer shall assign a representative
to inspect application of their product both in the shop and field. The manufacturer's
representative shall submit a report to the Engineer at the completion the Work identifying
products used and verifying that surfaces were properly prepared, products were properly
applied, and the paint systems were proper for the exposure and service.

Provide primers and intermediate coats produced by same manufacturer as finish coat. Use
only thinners approved by paint manufacturer, and only within manufacturer's recommended
limits.

Ensure compatibility of total paint system for each substrate. Test shop primed equipment
delivered to the site for compatibility with final paint system. Provide an acceptable barrier
coat or totally remove shop applied paint system when incompatible with system specified,
and repaint with specified paint system.

Use painting materials suitable for the intended use and recommended by paint manufacturer
for the intended use.

Require that personnel perform work in strict accordance with the latest requirements of
OSHA Safety and Health Standards for construction. Meet or exceed requirements of
regulatory agencies having jurisdiction and the manufacturer's published instructions and
recommendations. Maintain a copy of all Material Safety Data Sheets at the job site of each
product being used prior to commencement of work. Provide and require that personnel use
protective and safety equipment in or about the project site. Provide respiratory devices, eye
and face protection, ventilation, ear protection, illumination and other safety devices required

to provide a safe work environment.

202 ACCEPTABLE MANUFACTURERS

A.

Subject to compliance with the Specifications, provide products from one of the following
manufacturers:

1. Tnemec Company Inc.
2. Ameron

3. CARBOLINE

4. Sherwin-Williams

PART 3 -- EXECUTION

3.01 SHOP PAINTING

A.

Shop prime fabricated steel and equipment with at least one shop coat of prime paint
compatible with finish paint system specified. Prepare surface to be shop painted in strict
accordance with paint manufacturer's recommendations and as specified. Finish coats may
be shop applied, if approved by the Engineer. Package, store and protect shop painted items
until they are incorporated into Work. Repair painted surfaces damaged during handling,
transporting, storage, or installation to provide a painting system equal to the original painting
received at the shop.
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B. Identify surface preparation and shop paints on Shop Drawings. Verify compatibility with field
applied paints.

3.02 SURFACE PREPARATION

A. General

1.

Surfaces to be painted shall be clean and dry, and free of dust, rust, scale, and foreign
matter. No solvent cleaning, power or hand tool cleaning shall be permitted unless
approved by the Engineer.

Protect or remove, during painting operations, hardware, accessories, machined
surfaces, nameplates, lighting fixtures, and similar items not intended to be painted prior
to cleaning and painting. Reposition items removed upon completion of painting
operations.

Examine surfaces to be coated to determine that surfaces are suitable for specified
surface preparation and painting. Report to Engineer surfaces found to be unsuitable in
writing. Do not start surface preparation until unsuitable surfaces have been corrected.
Starting surface preparation precludes subsequent claim that such surfaces were
unsuitable for the specified surface preparation or painting.

Surface preparation shall be in accordance with specifications and manufacturer's
recommendations. Provide additional surface preparation, and fill coats where
manufacturer recommends additional surface preparation, in addition to requirements of
specification.

Touch-up shop or field applied coatings damaged by surface preparation or any other
activity, with the same shop or field applied coating; even to the extent of applying an
entire coat when required to correct damage prior to application of the next coating.
Touch-up coats are in addition to the specified applied systems, and not considered a
field coat.

Protect motors and other equipment during blasting operation to ensure blasting material
is not blown into motors or other equipment. Inspect motors and other equipment after
blasting operations and certify that no damage occurred, or where damage occurred, the
proper remedial action was taken.

Field paint shop painted equipment in compliance with Color Coding and as approved by
Engineer.

B. Metal Surface Preparation

1.

Conform to current The Society for Protective Coatings Standards (SSPC) Specifications
for metal surface preparation. Use SSPC-Vis-1 pictorial standards or NACE visual
standards TM-01-70 or TM-01-75 to determine cleanliness of abrasive blast cleaned
steel.

Perform blast cleaning operations for metal when following conditions exist:

a. Moisture is not present on the surface.

b. Relative humidity is below 80%.

C. Ambient and surface temperatures are 5°F or greater than the dew point temperature.

d. Painting or drying of paint is not being performed in the area.
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7.

8.

e. Equipment is in good operating condition.

f.  Proper ventilation, illumination, and other safety procedures and equipment are being
provided and followed.

Sandblast ferrous metals to be shop primed, or component mechanical equipment in
accordance with SSPC-SP5, White Metal Blast.

Sandblast field prepared ferrous metals in accordance with SSPC-SP10, Near White
Metal Blast, where metal is to be submerged, in a corrosive environment, or in severe
service.

Sandblast field prepared ferrous metals in accordance with SSPC-SP6 Commercial Blast,
where metal is to be used in mild or moderate service, or non-corrosive environment.

Clean nonferrous metals, copper, or galvanized metal surfaces in accordance to SSPC-
SP1, Solvent Cleaning, or give one coat of metal passivator or metal conditioner
compatible with the complete paint system.

Prime cleaned metals immediately after cleaning to prevent rusting.

Clean rusted metals down to bright metal by sandblasting and immediately field primed.

C. Concrete Surface Preparation

1.

2.

Cure concrete a minimum of 30 days before surface preparation, and painting begins.

Test concrete for moisture content using test method recommended by the paint
manufacturer. Do not begin surface preparation, or painting until moisture content is
acceptable to manufacturer.

Prepare concrete surfaces to receive coatings in accordance with SSPC-13 — Concrete
Surface Preparation. Remove contaminants, open bugholes, surface voids, air pockets,
and other subsurface irregularities. Do not expose underlying aggregate. Use dry, oil-
free air for blasting operations. Surface texture after blasting shall be similar to that of
medium grit sandpaper. Remove residual abrasives, dust, and loose particles by
vacuuming or blowing with high pressure air.

Acid etch (Reference ASTM D 260) concrete floors to receive paint. Following method is
a minimum requirement. Remove residual dust and dirt. Wet surface of concrete until
surface is damp. Etch surface with 15% to 20% muriatic acid solution to produce a
"medium sandpaper” texture. Do not allow acid solution to dry on concrete. Rinse
concrete when bubbling action of the acid begins to subside. Continue rinsing process
until pH is 7 or higher. Remove excess water and allow concrete to thoroughly dry before
coating. Other methods may be used, if approved by Engineer.

Surface defects, such as hollow areas, bugholes, honeycombs, and voids shall be filled
with polymeric filler compatible with painting system. Complete fili coats may be used in
addition to specified painting system and as approved by the Engineer. Fins, form marks,
and all protrusions or rough edges shall be removed.

Repair existing concrete surfaces which are deteriorated to the point that surface
preparation exposes aggregate with fill coats or patching mortar as recommended by
paint manufacturer and as directed by the Engineer.

Clean concrete of all dust, form oils, curing compounds, oil, tar, laitance, efflorescence,
loose mortar, and other foreign materials before paints are applied.
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D. Castings

1. Prepare castings for painting by applying a brush or a knife-applied filler. Fillers are not to
be used to conceal cracks, gasholes, or excessive porosity.

2. Apply one coat of primer with a minimum thickness of 1.2 mils in addition to coats
specified. Allow sufficient drying time before further handling.

E. Previously-Painted Surfaces

1. Totally remove existing paint when: surface is to be submerged in a severe environment,
paint is less than 75% intact, brittle, eroded or has underfilm rusting.

2. Surfaces which are greater than 75% intact require removal of failed paints and then spot
primed. Spot priming is in addition to coats specified.

3. Remove surface contamination such as oil, grease, loose paint, mill scale, dirt, foreign
matter, rust, mold, mildew, mortar, efflorescence, and sealers.

4. Clean and dull glossy surfaces prior to painting in accordance with the manufacturer's
recommendations.

5. Check existing paints for compatibility with new paint system. If incompatible, totalty
remove existing paint system or apply a barrier coat recommended by the paint
manufacturer. Remove existing paints of undetermined origin. Prepare a test patch of
approximately 3 square feet over existing paint. Allow test patch to dry thoroughly and
test for adhesion. If proper adhesion is not achieved remove existing paint and repaint.

3.03  APPLICATION OF PAINT

A. Apply paint by experienced painters with brushes or other applicators approved by the
Engineer, and paint manufacturer.

B. Apply paint without runs, sags, thin spots, or unacceptable marks.

C. Apply at rate specified by the manufacturer to achieve at least the minimum dry mil thickness
specified. Apply additional coats, if necessary, to obtain thickness.

D. Special attention shall be given to nuts, bolts, edges, angles, flanges, etc., where insufficient
film thicknesses are likely. Stripe paint prior to applying prime coat. Stripe painting shall be in
addition to coats specified.

E. Perform thinning in strict accordance with the manufacturer's instructions, and with the full
knowledge and approval of the Engineer and paint manufacturer.

F. Allow paint to dry a minimum of twenty-four hours between application of any two coats of
paint on a particular surface, unless shorter time periods are a requirement by the
manufacturer. Longer drying times may be required for abnormal conditions as defined by the
Engineer and paint manufacturer. Do not exceed manufacturer's recommended drying time
between coats.

G. Suspend painting when any of the following conditions exist:

1. Rainy or excessively damp weather.

2. Relative humidity exceeds 85%.

TBWWTP Vactor Unloading Station Specifications 09900-6 LFUCG Bid No. 152014



3.04

3. General air temperature cannot be maintained at 50_F or above through the drying
period, except on approval by the Engineer and paint manufacturer.

4. Relative humidity will exceed 85% or air temperature will drop below 400F within 18 hours
after application of paint.

5. Surface temperature of item is within 5 degrees of dewpoint.
6. Dew or moisture condensation are anticipated.

7. Surface temperature exceeds the manufacturer's recommendations.

INSPECTION

A. Each field coat of paint will be inspected and approved by the Engineer or his authorized

representative before succeeding coat is applied. Tint successive coats so that no two coats
for a given surface are exactly the same color. Tick-mark surfaces to receive black paint in
white between coats.

Use magnetic dry film thickness gauges and wet fiber thickness gauges for quality control.
Furnish magnetic dry film thickness gauge for use by the Engineer.

Coatings shall pass a holiday detector test.

Determination of Film Thickness: Randomly selected areas, each of at least 107.5
contiguous square feet, totaling at least 5% of the entire control area shall be tested. Within
this area, at least 5 squares, each of 7.75 square inches, shall be randomly selected. Three
readings shall be taken in each square, from which the mean film thickness shall be
calculated. No more than 20 percent of the mean film thickness measurements shall be
below the specified thickness. No single measurement shall be below 80 percent of the
specified film thickness. Total dry film thickness greater than twice the specified film
thickness shall not be acceptable. Areas where the measured dry film thickness exceeds
twice that specified shall be completely redone unless otherwise approved by the Engineer.
When measured dry film thickness is less than that specified additional coats shall be applied
as required.

Holiday Testing: Holiday test painted ferrous metal surfaces which will be submerged in water
or other liquids, or surfaces which are enclosed in a vapor space in such structures. Mark
areas which contain holidays. Repair or repaint in accordance with paint manufacturer's
printed instructions and retest.

1. Dry Film Thickness Exceeding 20 Mils: For surfaces having a total dry film thickness
exceeding 20 mils: Pulse-type holiday detector such as Tinker & Rasor Model AP-W,
D.E. Stearns Co. Model 14/20, shall be used. The unit shall be adjusted to operate at the
voltage required to cause a spark jump across an air gap equal to twice the specified
coating thickness.

2. Dry Film Thickness of 20 Mils or Less: For surfaces having a total dry film thickness of 20
mils or less: Tinker & Rasor Model M1 non-destructive type holiday detector, K-D Bird
Dog, shall be used. The unit shall operate at less than 75-volts. For thicknesses between
10 and 20 mils, a non-sudsing type wetting agent, such as Kodak Photo-Flow, shall be
added to the water prior to wetting the detector sponge.

Paint manufacturer or his representative shall provide their services as required by the
Engineer. Services shall include, but not be limited to, inspecting existing paint, determination
of best means of surface preparation, inspection of completed work, and final inspection of
painted work 11 months after the job is completed.

TBWWTP Vactor Unloading Station Specifications 09900-7 LFUCG Bid No. 152014
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3.06

3.07

3.08

3.09

PROTECTION OF ADJACENT PAINT AND FINISHED SURFACES

A.

Use covers, masking tape, other method when protection is necessary, or requested by
Owner or Engineer. Remove unwanted paint carefully without damage to finished paint or
surface. If damage does occur, repair the entire surface adjacent to and including the
damaged area without visible lapmarks and without additional cost to the Owner.

Take all necessary precautions to contain dispersion of sandblasting debris and paint to the
limits of the work. Take into account the effect of wind and other factors which may cause
dispersion of the sandblasting debris and paint. Suspend painting operations when sanding
debris or paint cannot be properly confined. Assume all responsibilities and cost associated
with damage to adjacent structures, vehicles, or surfaces caused by the surface preparation
and painting operations.

PIPING AND EQUIPMENT IDENTIFICATION

A. Piping and equipment identification shall be in accordance with Section 15030, Piping and
Equipment Identification Systems.

SCHEDULE OF COLORS

A. Match colors indicated. Piping and equipment colors are indicated in Section 15030. Colors

which are not indicated shall be selected from the manufacturer's full range of colors by the
Engineer. No variation shall be made in colors without the Engineer's approval. Color names
and numbers shall be identified according to the appropriate color chart issued by the
manufacturer of the particular product in question.

WORK IN CONFINED SPACES

A

Provide and maintain safe working conditions for all employees. Supply fresh air continuously
to confined spaces through the combined use of existing openings, forced-draft fans and
temporary ducts to the outside, or direct air supply to individual workers. Exhaust paint fumes
to the outside from the lowest level in the contained space. Provide explosion-proof electrical
fans, if in contact with fumes. No smoking or open fires will be permitted in, or near, confined
spaces where painting is being done. Follow OSHA, state and local regulations at all times.

OSHA SAFETY COLORS

A.

Paint wall around wall-mounted breathing or fire apparatus with the appropriate safety red
color; area not exceed 2-feet wide by 3-feet high, unless apparatus covers the area. Fire
apparatus include fire hoses, extinguisher, and hydrants,

Paint hazardous areas and objects in accordance with OSHA regulations.

TBWWTP Vactor Unloading Station Specifications 09900-8 LFUCG Bid No. 152014



TABLE 9-1

PAINTING SCHEDULE

TOTAL MIN.
PRODUCT DRY FILM
PAINTING SYSTEM REFERENCE THICKNESS
SURFACE APPLICATION & NO. OF COATS (TABLE 9.2) (MILS)
Concrete and Masonry
Interior masonry and All new structures 1 coat sealer 101 75-85
concrete walls and 2 coats acrylic epoxy 116 sq.ft./gal.
ceilings 4-6/coat
Interior masonry and 1 coat sealer 117 60-80
concrete walls in 2 coats epoxy 102 sq.ft./gal.
chemical rooms polyamide 4-6/coat
Exterior masonry cavity | All new structures Dampproofing See Section
walis on cavity face of 07150
inner wythe
Exterior below grade if Accessible areas Waterproofing See Section
interior is dry (e.g. pipe galleries, 07100
pump rooms,
basements, etc.)
Submerged water Water retaining side | 2 coats NSF 105 4-6/coat
of new wall surfaces | approved epoxy
where opposite side | polyamide
of wall is interior and
dry and where Provide filler as
indicated "epoxy required and
waterproofing” on recommended by
drawing manufacturer
Submerged wastewater 2 coats high solids 119 6-10/coat
epoxy
Provide filler as
required and
recommended by
manufacturer
Containment Liner! Secondary 2 coats high solids 119 6-10/coat
containment floors epoxy coating
and walls
Metals
Interior and exterior All new blowers, 1 coat epoxy 104 4-6
nonsubmerged (gloss) pumps, motors and polyamide primer
mechanical
equipment, piping, 1 coat epoxy 102 4-6
etc. polyamide 115 3-5
1 coat aliphatic
polyurethane
Interior insulated 1 coat acrylic latex 103 4
Submerged water All metal piping, and | 2 coats NSF 4-6/coat
mechanical approved epoxy 105
equipment, etc. polyamide
Submerged 2 coats high solids 119 8-10/coat
Wastewater epoxy

TBWWTP Vactor Unloading Station Specifications
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TABLE 9-1

PAINTING SCHEDULE

TOTAL MIN.
PRODUCT DRY FILM
PAINTING SYSTEM REFERENCE THICKNESS
SURFACE APPLICATION & NO. OF COATS (TABLE 9.2) (MILS)
Steel doors, windows 1 coat epoxy 102 5-8
and door frames, steel polyamide
stairs, monorails, 115 3-4
structural steel, misc. 1 coat aliphatic
metals (steel) polyurethane
Aluminum surfaces in 2 coats coal tar 107 26
contact with concrete
Shop Primed Pre-Engineered 1 barrier coat 113 2-3
Structural Steel Buildings 1 coat epoxy 114 3-4
1 coat epoxy 120 3-4
Other
Interior: Gypsum All new structures 2 coats acrylic latex 103 2-3/coat
Wallboard
Interior: Tar-dipped 2 coats epoxy resin 112 5-8/coat
piping where color is sealer
required 2 coats epoxy 102 5-8/coat
polyamide
PVC Piping 1 coat epoxy 102 5-8
polyamide 115 3-4
1 coat aliphatic
polyurethane
TBWWTP Vactor Unloading Station Specifications 09900-10 LFUCG Bid No. 152014
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Lexington Fayette Urban County
Government
Department of Public Works and Development

Standard Drawings 2008

Marwan A. Rayan, P.E.
Urban County Engineer
May 2008



Mayor Jim Newberry
LEXINGTON - FAYETTE URBAN COUNTY GO VERNMENT

Division of Engineering

May 1, 2008
Users of Lexington-Fayette Urban County Engineering Standard Drawings
Re:  Standard Drawings 2008

Attached is the latest edition of the LFUCG Standard Drawings for construction of storm sewers, sanitary
sewers, streets and roads in Lexington-Fayette County. These drawings are to replace any and all other
standard drawings previously issued by the Division of Engineering. ’

These drawings become effective as of May 1, 2008 and any project dedicated to public use after the
above date must comply with or contain references to these Standard Drawings or revisions thereof where

applicable.
Questions or comments should be directed to:

Urban County Engineer
Division of Engineering
Fourth Floor

101 E. Vine Street
Lexington, KY 40507
859-258-3410

Sincerely,

C: File

08.1000.106.StandDrw

HORSE CAPITAL OF THE WORLD
101 East Vine Street 4th Floor Lexington, KY 40507  (859) 258-3410 Fax: (859) 258-3458 www.lfucg.com



LEXINGTON-FAYETTE URBAN COUNTY GOVERNMENT
STANDARD DRAWINGS 2008
TABLE OF CONTENTS

Drawing No. -

Drawing Title

Manholes-Storm Drainage:

100 N4 | storm Sewer Manhole Type “A” - Circular Walls

101 VA | storm Sewer Manhole Type “B” - Non-Circular Walls

102 (VA Storm Sewer Manhole Details

103 (Incl) Manhofe Frames, vaers, & Steps

104 VA | storm Sewer Manhole Circular Slabs 4'-0* & 5'-0" Diameter

105 (VA | storm Sewer Manhole Circular Slabs 6'-0" Diameter

106 (VA | storm Sewer Manhole Circular Slabs 7'-0" Diameter

107 VA | storm Sewer Manhole Circular Slabs 8'-0" Diameter

108 ™ | Reinforcement Detail 5' Non-Circular M.H. Less Than 10' Depth, 8* Walls, 10° Slab
109 VA Reinforcement‘DetaiI §' Non-Circular M.H. 7'-6" to 20’ Depth, 8" Walls, ‘1 2" Slab
110 (NVA) Héinforcement Detail 6' Non-Circular M.H. Less Than 10' Depth, 8° Walls, 10" Slab
111 ™% | Reinforcement Detail &' Non-Circular MH. 8' to 15' Depth, 8* Walls, 12* Slab

112 (N/A) Reinforcement Detail 6' Non-Circular M.H. 15' to 20" Depth, 10" Walls, 12* Slab
113 - (N4 Reinforcement Detail 7' Non-Circular M.H. Less Than 10' Depth, 8" Walls, 10" Slab
114 ™% | Reinforcement Detail 7* Non-Circular M.H. 8 to 10 Depth, 8° Walls, 12* Slab

115 (N/A) Reinforcement Detail 7' Non-Circular M.H. 10' to 20’ Depth, 10" Walls, 12" Slab
116-119 {Future)

Surface Inlets & Catch Basins:

120 (N/A)

Surface Inlet Type "A"

121 (N/A)

Surface Inlet Type "B*

122-1 (N/A)

Curb Box Inlet Type "A" 4' x 4' Box 15" - 18" Pipes

1222 (VA)

Curb Box Inlet Type "A" 4' x 4' Box 15* - 18" Pipes

123-1 (NA)

Curb Box Inlet Type “B" 5' x 5' Box 15° - 24* Pipes

1232 (N/A)

Curb Box Inlet Type "B" 5' x 5' Box 15* - 24" Pipes

124-1 (VA)

1242 (N4

Curb Box Inlet Type "C" 4' x 3’ Box Single Pipe 15" or Less

Curb Box Inlet Type *C” 4' x 3' Box Single Pipe 15" or Less

125 (N/A)

Curb Box Inlet Type "D*

126 (VA)

Spring Box Iniet Type "A"

197 (N/A)

Spring Box Inlet Type "B"

128 (N/A)

Security Devices for Frames énd Grates

129

(Future)

LEXINGTON-FAYETTE URBAN
COUNTY GOVERNMENT

STANDARD DRAWINGS
TABLE OF CONTENTS



LEXINGTON-FAYETTE URBAN COUNTY GOVERNMENT
STANDARD DRAWINGS 2008
TABLE OF CONTENTS

Drawing No. ’ Drawing Title

Channels & Ditches:

130-1 (N/A) | aggregate Channel Lining

130-2 (N/A) Aggregate Channel Lining
131 WA | Mattress Channel Lining -

132 (NA) | paved Ditch

133-139 (Future)
Roadway Drainage: |
140-149 (Futu re)
Headwalls: }

150 (MA) | straight Headwalls

(N/A)

151 Ell Headwalls

152 (NA) | yType Headwalls

153 (N/A) Pipe Culvert Headwalls 0° Skew 15" - 27" Circular Pipe
154-1 NA) | pipe Culvert Headwalls 0° Skew 30" - 108" Pipe

(N/A)

154-2 Dimensions and Quantities 30" - 108" Headwalls Circular Pipe 0° Skew

1543 "W

Biil of Reinforcement 30" - 90" Diameter Circular Pipe Headwalls 0° Skew

154-4 VA

" Bill of Reinforcement 96" - 108" Diameter Circular Pipe Headwalls 0° Skew

(N/A)

158 18" - 24" Double & Triple Pipe Culvert Headwalls at 0° Skew

(N/A)

159-1 Double & Triple Pipe Culvert Headwalls 0° Skew

(N/A)

159-2 Dimensions and Quantities 30" - 48" Double & Triple Headwalls - Circular Pipe 0° Skew

(N/A)

.159-3 Bill of Reinforcement 36' - 48" Double & Triple Headwalls - Circular Pipe 0° Skew

162 (MA) | sioped and Flared Box Infet - Outlet 18" - 24" - 30" - 36" All Skews

163 (N/A) 1 Grates for Sloped and Flared Box Inlet - QOutlet

(N/A)

164 Impact Stilling Basin 15" - 24 Pipes

165  (MA) | \mpact Stilling Basin 27" - 48" Pipes

166-169 (Future)

Silt & Erosion Control:

See Chapter 11 of LFUCG Stormwater Manual for Approved Design Details

Retaining Structures:

180  (NA) | Retaining Wall Gravity Type

181-189 (Future)

LEXINGTON-FAYETTE URBAN STANDARD DRAWINGS

COUNTY GOVERNMENT

TABLE OF CONTENTS



LEXINGTON-FAYETTE URBAN COUNTY GOVERNMENT

STANDARD DRAWINGS 2008
TABLE OF CONTENTS
Drawing No. Drawing Title
Trenching:
200 (Incl) Trenching, Laying,’BavckﬁIling and Bedding Outside R/W Limits
201-_ ") Trenching, Laying, Backfilling and Bedding Under Street Pavement
2012 (Inet) Trenchigg@ying_,ﬂckﬁlljmnd Bedding Under Street Pavement Using Flowable Fill
204 (N/A) Sanitary Sewer Pipe: Types & Maximum Allowable Fill Heights
206-209 (Future) |
Manholes:
210 (Inct) Typical Precast Concrets. Shallow Manhols for Pipes 24" and Larger
211 (incl) Typical Standard Pfecast Concrete Manhole for Pipés up to 24
212 (nct) Typical Precast Concrete Drop Manhole for Pipes'ﬁp to 36"
213 (inet) Standard Manhole Junction and Water Stop Details
214 (Inet) Sewer Manhole Adjustment Grade Rings
216  (Inct) Manhole Size Standards and General Notes for Deep Manholes
217 (incl,) Deflection Angle Criteria for Sanitary Manholes '
oo (nct) Standard Circular Manhole Frame & Cover
| 2pp (Inct) Standard Watertight Manhole Frame & Cover _
223-229 (Future)
Connections: '
230 (incl) House Lateral for Greater than 6' Desp Sewer in Soil & Rock Excavation
231 (Inet) House Lateral for Greater than 6' Deep Sewer in Soil
232 (nch) | House Lateral for Shallow Sewer in Soil or Rock
233 (Inch) Lateral Cleanout in Non-Paved Areas and Yards
234 (Incl) ‘Right-Of-Way Easement Lateral Cleanout in Non-Paved Areas and Yards
240 (incl) Typfcal Creek Crossing for Sanitary Sewer Line
250 (ncl) | schematic Example for Grease Interceptor
260 {"¢l) | sewer Connection to Existing Concrete Manhole
261-269 (Future) |
Streets & Roads:
300 ) | Typical Street Sections
301 "M | cum a Gutter
302 "¢t | integral Curb, Header Curb, Monolithic Curb & Sidewalk

LEXINGTON-FAYETTE URBAN

COUNTY GOVERNMENT

STANDARD DRAWINGS

TABLE OF CONTENTS



LEXINGTON-FAYETTE URBAN COUNTY GOVERNMENT

STANDARD DRAWINGS 2008
TABLE OF CONTENTS
Drawing No. Drawlng Title
303 (Inct) Sidewalk Construction Specifications
304 (Inet) Sidewalk Ramps Type 1
305 (Inct) Sidewalk Ramp Type 2
306 " | sidewalk Ramp Type 3
307 (nel) | pesidential Entrance Details
307-1 (incl) | ommercial Entrance Details
308 """ | Chain Link Fence 3 - 6
300 ™" | Ghain Link Fence 8 - 12"
310 | Chain Link Gate
311 (nch) | plank Fence
312 (incl) | woven Wire Right-of-Way Fence Type 1
313 (Incl) Woven Wire Right-of-Way Fence Type 2
314 (Inel) | woven Wire Gates
315 (Incl) Concrete Steps
316 (") | Handrail
317 Mch) | Gounty Road Typical Shoulder Sections (Minimum Requirements)
318 M) | Eqge Key
atg (")) | Typical Edge Key for Minimum Overlays, Short Pfojects, Low Speed .
320 (Incl) | perforated Pipe S&M Drainage Along Roadway
320-1_ "M | perforated Pipe Subgrade Drainage for Raised Non-Paved Medians
321 (Incl) | perforated Pipe for Subgrade Drainage _
aoo  (Inch) | periorated Pipe Underdrains
323 (N/A) | public Improvement Sign
324-330 (Future)

LEXINGTON-FAYETTE URBAN
COUNTY GOVERNMENT

STANDARD DRAWINGS
TABLE OF CONTENTS
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Mayor Jim Gray
LEXINGTON-FAYETTE URBAN COUNTY GOVERNMENT

Division of Engineering

Date: February 2, 2012
Re: LFUCG Standard Drawings 250 Revision

The Lexington Fayette Urban County Government, Department of Environmental Quality and
Public Works, has revised the Division of Engineering Standard Drawings 250 - Schematic
Example For Grease Interceptor. This Standard Drawing became effective on January 16, 2012
and replaces any/all previous versions.

Attached is the revised Standard Drawing.

A paper copy of the Standard Drawings 2008 edition is available for purchase from the Lexington
Fayette Urban County Government, Division of Engineering, 101 East Vine Street 4™ floor.

If you have questions please contact Mr. Andrew Grunwald, P.E. with the Division of Engineering at
258-3410.

Questions or Comments should be directed to:

* Urban County Engineer
Division of Engineering
Fourth Floor
101 E. Vine Street
Lexington, KY 40507
859-258-3410

Sincerely,

v

Marwan A. Rayan, P
Urban County Engine€

MAR:RABAFG

C: File

12.1000.106 Letter for Amended STD#250.doc

HORSE CAPITAL OF THE WORLD

101 East Vine Street 4" Floor Lexington, KY 40507 Ph: (859)258-3410 Fax: (858)258-3458 www lfucg.com
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APPENDIX B

LFUCG SANITARY SEWER & PUMPING STATION STANDARD
DRAWINGS 2009



Excerpt from:
LFUCG Sanitary Sewer and Pump Station Manual,
Appendix B - Drawings
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