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shall be placed until the depth and character of the foundation soils have been
inspected and approved by the materials testing consultant.

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

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

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

. Contraction joints shall be provided in slabs-on-ground at locations indicated on the

Drawings. Contraction joints shall be installed as per Section 03290 — Joints in
Concrete.

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

PLACING CONCRETE UNDERWATER (CLASS A4 CONCRETE)

Placing concrete underwater (tremie concrete) will be permitted only when shown on the
Drawings. Concrete deposited under water shall be carefully placed in a compacted
mass in final position by means of a tremie, a closed bottom dump bucket or other
approved method. Care must be exercised to maintain still water at the point of deposit.
Concrete shall not be placed in running water. Underwater formwork shall be watertight.
The consistency of the concrete shall be regulated to prevent segregation of materials.
The method of depositing concrete shall be regulated such that the concrete enters the
mass of the previously placed concrete from within, displacing water with a minimum
disturbance to the surface of the concrete.

Tremie shall consist of a tube having a diameter of not less than 10 inches and
constructed in sections having flanged couplings fitted with gaskets. The tremie shall be
supported to permit free movement of the discharge and over the entire top surface of
the work and shall permit rapid lowering when necessary to choke off or retard the flow.
The discharge end shall be sealed, and the tremie tube kept full to the bottom of the
hopper. When a batch is dumped into the hopper, the tremie shall be slightly raised, but
not out of the concrete at the bottom, until the batch discharges to the bottom of the
hopper. The flow shall then be stopped by lowering the tremie. The flow shall be
continuous until the placement has been completed.

PLACING CONCRETE UNDER PRESSURE

Where concrete is conveyed and placed by mechanically applied pressure, the
equipment shall have the capacity for the operation. The operation of the pump shall
produce a continuous stream of concrete without air pockets. To obtain the least line
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resistance, the layout of the pipeline system shall contain minimum bends with no
change in pipe size. If two sizes of pipe must be used, the smaller diameter should be
used at the pump end and the larger at the discharge end. When pumping is completed,
the concrete remaining in the pipelines shall be ejected in such a manner that there will
be no contamination of the concrete or separation of the ingredients.

B. Priming of the concrete pumping equipment shall be with cement grout only. Use of

specialty mix pump primers or pumping aids will not be allowed.

C. No aluminum parts shall be in contact with the concrete during the placing of concrete

under pressure.

D. Prior to placing concrete under pressure, the Contractor shall submit the concrete mix

3.08

03300

design together with test results from a material’s testing consultant proving the
proposed mix meets all requirements. In addition, an actual pumping test under field
conditions is required prior to acceptance of the mix. This test requires a duplication of
anticipated site conditions from beginning to end. The batching and truck mixing shall
be the same as will be used during construction, and the pipe and pipe layouts will
reflect the maximum height and distance contemplated. All submissions shall be subject
to approval by the Engineer.

. If the pumped concrete does not produce satisfactory end results, the Contractor shall

discontinue the pumping operation and proceed with the placing of concrete using
conventional methods.

The pumping equipment must have two cylinders and be designed to operate with one
cylinder only in case the other one is not functioning. In lieu of this requirement, the
Contractor may have a standby pump on the site during pumping.

The minimum diameter of the hose (conduits) shall be four inches.

. Pumping equipment and hoses (conduits) that are not functioning properly shall be

replaced.

Concrete samples for quality control in accordance with Article 3.11 will be taken at the
placement (discharge) end of the line.

ORDER OF PLACING CONCRETE

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

Cold weather concreting procedures shall conform to the requirements of ACI 306.1.

. 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 these minimum values by more
than 20°F, unless otherwise approved by the Engineer.

All aggregate and water shall be preheated. Precautions shall be taken to avoid the
possibility of flash set when aggregate or water are heated to a temperature greater
than 100°F. to meet concrete temperature requirements. The addition of admixtures to
the concrete to prevent freezing is not permitted. All reinforcement, forms, and concrete
accessories 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 305.1.

. When air temperatures exceed 85°F., or when extremely dry or high wind conditions

exist even at lower temperatures, the Contractor and the Contractor’s 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 herein. All necessary materials and equipment shall be in place 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 95°F.

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

Delivery schedules shall be carefully considered in advance to ensure concrete is placed
as soon as practical after mixing. For hot weather concrete work (air temperature
greater than 85°F), discharge of the concrete to its point of deposit shall be completed
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within 60 minutes from the time the concrete is batched, unless workability-retaining
admixtures are included and approved by the Engineer.

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

Field Testing of Concrete

1.

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

Concrete for testing shall be supplied by the Contractor at no additional cost to the
City, and the Contractor shall assist the materials testing consultant in obtaining
samples. The Contractor shall dispose of and clean up all excess material.

Consistency

1.

The consistency of the concrete will be checked by the materials testing consultant
by standard slump cone tests. The Contractor shall make any necessary
adjustments in the mix as the Engineer and/or the materials testing consultant 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 occurrences.

Slump tests shall be made in accordance with ASTM C 143. Slump tests will be
performed as deemed necessary by the materials testing consultant and each time
compressive strength samples are taken.

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

Density

1.

Samples of freshly mixed concrete shall be tested for density by the materials
testing consultant in accordance with ASTM C 138.

Density tests will be performed as deemed necessary by the Engineer and each
time compressive strength samples are taken.

Air Content

1.

Samples of freshly mixed concrete will be tested for entrained air content by the
materials testing consultant in accordance with ASTM C 231.
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Air content tests will be performed as deemed necessary by the materials testing
consultant and each time compressive strength samples are taken.

In the event test results are outside the limits specified, additional testing shall
occur. Admixture quantity adjustments shall be made immediately upon discovery
of incorrect air entrainment.

E. Compressive Strength

1.

03300

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

In general, one sampling shall be taken for each placement more than five (5)
cubic yards, with a minimum of one (1) sampling for each day of concrete
placement operations, or for each fifty (50) cubic yards of concrete, or for each
5,000 square feet of surface area for slabs or walls, whichever is greater.

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

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

The Contractor shall be responsible for maintaining the temperatures of the curing
box during the initial curing of cylinders with the temperature preserved between
60°F and 80°F as measured by a maximum-minimum thermometer. The
Contractor shall maintain a written record of curing box temperatures for each day
the curing box contains cylinders. Temperature shall be recorded a minimum of
three times a day with one recording at the start of the day and one recording at
the end of the day.
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When transported, the cylinders shall not be thrown, dropped, allowed to roll, or be
damaged in any way.

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. For
4x8 cylinders, three test cylinders will be tested at seven days, three at 28 days.
The remaining cylinders will be held to verify test results, if needed. Additional test
cylinders shall be made when the Contractor anticipates performing additional
compression tests earlier than seven days, or at any other interval thereof.

F. Evaluation and Acceptance of Concrete

03300

1.

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

The strength level of concrete will be considered satisfactory if 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 2.11).

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

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

If condition 3.11.F.2.b is not met, additional tests in accordance with Article 3.11,
Paragraph H shall be performed.

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.

All concrete which fails to meet the ACI requirements, and these specifications is
subject to removal and replacement at no additional cost to the City.
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G. When non-compliant concrete is identified, test reports shall be sent immediately to the
Engineer for review.

H. Additional Tests

03300

1.

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

If the 28-day test cylinders fail to meet the minimum strength requirements as
outlined in Article 3.11, Paragraph F, 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.

The drilled cores shall be obtained and tested in conformance with
ASTM C 42. The tests shall be conducted by a materials testing consultant
approved by the Engineer.

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.

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

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

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

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.

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% of the specified 28-day strength and if the
lowest core strength is greater than 75% of the specified 28-day strength.

If the concrete placed by the Contractor is suspected of not having proper air

content, the Contractor shall engage a materials testing consultant approved by
the Engineer, to obtain and test samples for air content in accordance with ASTM
C 457.
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3.12 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 City. 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 City.

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

C. Concrete formwork blowouts or unacceptable deviations in tolerances for formed

surfaces due to improperly constructed or misaligned formwork shall be repaired as
directed. Bulging or protruding areas, which result from slipping or deflecting forms shall
be ground flush or chipped out and redressed as directed.

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. This
stipulation includes concrete that has experienced cracking due to drying or thermal
shrinkage of the concrete. Structural cracks shall be repaired using an approved epoxy
injection system. Non-structural cracks shall be repaired using an approved hydrophilic
resin pressure injected grout system unless other means of repair are deemed
necessary and approved. All repair work shall be performed at no additional cost to the
City.

E. Concrete which fails to meet the strength requirements as outlined in Article 3.11,

03300

Paragraph F, will be analyzed as to its adequacy based upon loading conditions,
resultant stresses, and exposure conditions for the area of concrete in question. If the
concrete in question is found unacceptable based upon this analysis, that portion of the
structure shall be strengthened or replaced by the Contractor at no additional cost to the
City. The method of strengthening or extent of replacement shall be as directed by the
Engineer.

- END OF SECTION -
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SECTION 03315 GROUT

PART 1 — GENERAL

1.01 THE REQUIREMENT

A. The Contractor shall furnish all materials for grout in accordance with the provisions of
this Section and shall form, mix place, cure, repair, finish, and do all other Work as
required to produce finished grout, all in accordance with the requirements of the
Contract Documents.

1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Section 01300 - Submittals

B. Section 03300 - Cast in Place Concrete

1.03 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

A. Specifications, codes, and standards shall be as specified in Section 03300 - Cast in
Place Concrete, and as referred to herein.

B. Additional Commercial Standards

1. CRD C 621Corps of Engineers Specification for Nonshrink Grout

1.04 SUBMITTALS

A. The Contractor shall submit certified test results verifying the compressive strength,
shrinkage, and expansion requirements specified herein; and manufacturer's literature
containing instructions and recommendations on the mixing, handling, placement and
appropriate uses for each type of grout used in the work.

PART 2 — PRODUCTS

2.01 PREPACKAGED NON-SHRINK CEMENTITIOUS GROUT

A. Nonshrink grout shall be a prepackaged, inorganic, non gas liberating, nonmetallic,
cement based grout requiring only the addition of water. Manufacturer's instructions
shall be printed on each bag or other container in which the materials are packaged.
The specific formulation for each class of nonshrink grout specified herein shall be that
recommended by the manufacturer for the particular application.

B. Nonshrink grouts shall have a minimum 28 day compressive strength of 5000 psi
(ASTM C109, restrained), shall have no shrinkage (0.0 percent) and a maximum 4.0
percent expansion in the plastic state when tested in accordance with ASTM C 827,
and shall have no shrinkage (0.0 percent) and a maximum of 0.2 percent expansion in
the hardened state when tested in accordance with CRD C 621.
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C. Cement based grout shall be Five Star Grout as manufactured by Five Star Products,
Inc., Fairfield, Connecticut, or equal.

D. Cementitious non-shrink grout shall be used at locations where there are no dynamic
loads, the grout will not come in contact with wastewater or wastewater gases, and
where non-shrink grout is identified on the Drawings. Applications include, but are not
limited to, structural steel column base plates, gate frames and guides, and precast
concrete to cast-in-place concrete joints.

2.02 PREPACKAGED NON-SHRINK EPOXY GROUT

A. Epoxy-based non-shrink grout shall be a three component, 100 percent solids, solvent-
free system designed for machinery grouting. Applications include, but are not limited
to, anchoring, pump and motor bases, and any other equipment imparting dynamic
loads to the support system.

B. When non-shrink grout is identified on the Drawings in submerged (water or
wastewater) or under wastewater gas environment, epoxy-based non-shrink grouts
shall be used.

C. The epoxy grout shall be delivered to site as prepackaged, three-component systems
composing of the resin, hardener, and specially blended aggregates. The components
shall be stored as recommended by the manufacturer until use.

D. Non-shrink epoxy grout shall be Five Star DP Epoxy Grout by Five Star Products, Inc.,
Fairfield, Connecticut, or equal.

2.03 CEMENT GROUT

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

B. The minimum compressive strength at 28 days shall be 4000 psi.

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

D. Sand shall conform to the requirements of ASTM C144.

2.04 DOWEL/ANCHOR BOLT ADHESIVE SYSTEM

A. When rebar or anchor bolts are specified to be drilled in and grouted on the Drawings,
an adhesive system specified in Section 03200 - Concrete Reinforcement" shall be
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used for dowels and an adhesive system specified in Section 05050 entitled "Metal
Fastening" shall be used for anchor bolts.

2.05 CURING MATERIALS

A. Curing materials shall be as recommended by the manufacturer.

2.06 CONSISTENCY

A. The consistency of grouts shall be that necessary to completely fill the space to be
grouted for the particular application. Dry pack consistency is such that the grout is
plastic and moldable but will not flow. Where "dry pack" is called for in the Contract
Documents, it shall mean a grout of the above described consistency; the type of grout
to be used shall be as specified herein for the particular application.

2.07 MEASUREMENT OF INGREDIENTS

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

PART 3 - EXECUTION

3.01 GENERAL

A. All curing, and protection of cement grout shall be as specified in Section 03370 -
Concrete Curing (Methods 1 and 2); or as recommended by manufacturer. The finish
of the grout surface shall match that of the adjacent concrete.

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.

3.02 CONSOLIDATION

A. Grout shall be placed in such a manner, for the consistency necessary for each
application, so as to assure that the space to be grouted is completely filled.

- END OF SECTION —
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SECTION 03350 CONCRETE FINISHES

PART 1 — GENERAL

1.01 THE REQUIREMENT

A. The Contractor shall 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 03315 - Grout

1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS

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

1. ACI 301 -Specifications for Structural Concrete for Buildings

2. ACI 318 - Building Code Requirements for Reinforced 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 CONCRETE FLOOR SEALER

A. Floor sealer shall be Diamond Clear VOX or Super Diamond VOX by the Euclid
Chemical Company, MasterKure CC 300 SB by BASF Master Builder Solutions.

2.02 CONCRETE LIQUID DENSIFIER AND SEALANT

A. Concrete liquid densifier and sealant shall be a high performance, deeply penetrating
concrete densifier and sealant. Product shall be odorless, colorless, VOC-compliant,
non-yellowing siliconate based solution designed to harden, dustproof and protect
concrete floors subjected to heavy vehicular traffic and to resist black rubber tire marks
on concrete surfaces. The product must contain a minimum solids content of 20% of
which 50% is siliconate. Acceptable products are Diamond Hard by the Euclid Chemical
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Company, Seal Hard by L&M Construction Chemicals and MasterKure HD 210 by BASF
Master Builder Solutions.

2.03  NON-METALLIC FLOOR HARDENER

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

2.04  NON-OXIDIZING HEAVY DUTY METALLIC FLOOR HARDENER

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

2.05 NON-SLIP FLOORING ADDITIVE

A. Non-slip flooring additives for slip resistant floors shall be non-metallic. Non-slip flooring
additives shall be Frictex NS by BASF Construction Chemicals, A-H Alox by Anti-Hydro,
or Euco Grip by the Euclid Chemical Company.

PART 3 - EXECUTION

3.01 FINISHES ON FORMED CONCRETE SURFACES

A. After removal of forms, the finishes described below shall be applied in accordance with
Article 3.05 of this Section entitled "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. Typel-Rough: Allfins, burrs, offsets, marks and all other projections left by the forms
shall be removed. Projections, depressions, etc. below finished grade required to be
removed will only be those greater than Vz-inch. All holes left by removal of ends of
ties, and all other holes, depressions, bugholes, air/blow holes or voids shall be filled
solid with cement grout after first being thoroughly wetted and then struck off flush.
The only holes below grade to be filled will be tie holes and any other holes larger
than Yz-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.
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Type 1l - 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. The finish shall be
kept damp for at least 36 hours after application.

Type lll - Smooth Rubbed: Where this finish is required, it shall be applied after the
completion of the Type Il finish. No rubbing shall be done before the concrete is
thoroughly hardened and the mortar used for patching is firmly set. Asmooth, 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 require 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.

SLAB AND FLOOR FINISHES

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

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-inch minimum deep grooves prior to final set.

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

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

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

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

Type "E" - Swept in Grout Topping: This finish shall be applied after a completion of a
Type "A" finish. The concrete surface shall be properly cleaned, washed, and coated
with a mixture of water and Portland Cement. Cement grout in accordance with
Section 03315 shall then be plowed and swept into neat conformance with the blades
or arms of the apparatus by turning or rotating the previously positioned mechanical
equipment. Special attention shall be paid to true grades, shapes and tolerances as
specified by the manufacturer of the equipment. Before beginning this finish, the
Contractor shall notify the Engineer and the equipment manufacturer of the details of
the operation and obtain approval and recommendations of the equipment
manufacturer.

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 of 2/3 of the total amount. Type “D” finish shall be
applied following completion of application of hardener.

a. Non-metallic floor hardener shall be applied where specifically required on the
Contract Drawings at the rate of 1.0 pounds/ft2.

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/ft2.

Type "H" - Non-Slip Finish: This finish shall be provided by applying a non-slip flooring
additive concurrently with the application of a Type “D” finish and/or installation of
floor sealants. Application procedure shall be in accordance with manufacturer’s
instructions. Finish shall be applied where specifically required on the Contract
Drawings or specified herein.

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

CONCRETE SEALERS

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

Sealers shall be applied after installation of all equipment, piping, etc. and after
completion of any other related construction activities. Application of sealers shall be in
strict accordance with manufacturer’s requirements.
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Sealers shall be applied to all floor slabs not painted and not intended to be immersed.

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

All other floor slabs to receive sealer shall be sealed with concrete floor sealer.

FINISHES ON EQUIPMENT PADS
Formed surfaces of equipment pads shall receive a Type lll finish.

Top surfaces of equipment pads, except those surfaces subsequently required to receive
non-shrink grout and support equipment bases, shall receive a Type "D" finish, unless
otherwise noted. Surfaces which will later receive grout shall, before the concrete takes
its final set, be made rough by removing the sand and cement that accumulates on the
top to the extent that the aggregate will be exposed with irregular indentations in the
surface up to 1/2 inch deep.

CONCRETE FINISH SCHEDULE

Item Type of Finish

Concrete surfaces indicated to receive textured coating I

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

From 3 feet below water surface to bottom of wall I*
From top of wall to 3 feet below water surface I
Exterior concrete walls below grade I

Exterior exposed concrete walls, ceilings, beams, manholes, hand Il
holes, miscellaneous structures and columns (including top of wall)

to one foot below grade. All other exposed concrete surfaces not

specified elsewhere

All interior exposed concrete vertical surfaces in buildings 11
Interior exposed ceiling, including beams I

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

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

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

Floors to receive tile, resilient flooring, or carpeting D
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Item Type of Finish

Concrete in flow channels D
Exterior concrete sidewalks, steps, ramps, decks, slabs on grade E

and landings exposed to weather

Floors of process equipment tanks indicated on Drawings to receive F

grout topping

Garage and storage area floors G
Precast concrete form panels, hollow core planks, double tees J

* Finish shall be acceptable to the coating applicator and manufacturer.

- END OF SECTION -
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SECTION 03370 CONCRETE CURING

PART 1 — GENERAL

1.01 THE REQUIREMENT
A. The Contractor shall protect all freshly deposited concrete from premature drying and
excessively hot or cold temperatures, and maintain with minimal moisture loss at a
relatively constant temperature for the period of time necessary for the hydration of the

cement and proper hardening of the concrete in accordance with requirements specified
herein.

1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Section 03100 - Concrete Framework
B. Section 03300 - Cast-in-Place Concrete
C. Section 03315 - Grout
D.

Section 03350 - Concrete Finishes

1.03 SUBMITTALS

A. In accordance with the procedures and requirements set forth in the Section entitled
"Submittals", the contractor shall submit the following:

1. Proposed procedures for protection of concrete under wet weather placement
conditions.

2. Proposed normal procedures for protection and curing of concrete.

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

4. Proposed method of measuring concrete surface temperature changes.

5. Manufacturer's literature and material certification for proposed curing compounds.

1.04 REFERENCE SPECIFICATIONS, CODES AND STANDARDS

A. Without limiting the generality of other requirements of these specifications all work
hereunder shall conform to the applicable requirements of the referenced portions of the
following documents, to the extent that the requirements therein are not in conflict with
the provisions of this Section.

1. ACI 301 Specifications for Structural Concrete for buildings
2. ACI 304 Guide for Measuring, Mixing, Transporting, and Placing Concrete
3. ACI 305 Hot Weather Concreting
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ACI 306 Cold Weather Concreting
ACI 308 Standard Practice for Curing Concrete

ASTM C171 Specifications for Sheet Materials for Curing Concrete

N o o &

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

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

QUALITY ASSURANCE

Curing compound shall not be used on any surface where concrete, coatings, or other
material will be bonded unless the manufacturer certifies that the curing compound will
not prevent bond or indicates measures to be taken to completely remove the curing
compound from areas to receive bonded applications, and specifically approved by the
Engineer.

Care shall be taken to ensure that curing compounds are compatible with all finish
concrete castings.

Curing compounds 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.

PART 2 — PRODUCTS

2.01

A.

2.02

A

2.03

A

03370

LIQUID MEMBRANE-FORMING CURING COMPOUND

Clear curing and sealing compound shall be a clear styrene acrylate type complying with
ASTM C 1315, Type 1, Class A with a minimum solids content of 30%. Moisture loss
shall not be greater than 0.40 kg/m2 when applied at 300 sq.ft./gal. Manufacturer’s
certification is required. Acceptable products are Super Diamond Clear VOX by the
Euclid Chemical Company, MasteKure CC 300 SB by BASF Master Builder Solutions,
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.

EVAPORATION REDUCER

Evaporation reducer shall be BASF, “MasterKure ER 50", or Euclid Chemical “Euco-Bar”.

BURLAP MATS

Burlap mats shall conform to AASHTO M-182.
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PART 3 — EXECUTION

3.01
A

3.02
A.

03370

PROTECTION AND CURING

All freshly placed concrete work 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 7-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 fluid or earth backfill on the opposite
side shall be continuously wet cured for a minimum of five days. Use of a curing
compound will not be acceptable for applications of this type.

After placing and finishing, use one or more of the following methods to preserve moisture
in concrete:

1. Ponding or continuous fogging or sprinkling.
2. Application of mats or fabric kept continuously wet.
Continuous application of steam (under 150 degrees Fahrenheit).

Application of sheet materials conforming to ASTM C171.

o ~ w

If approved by the Engineer, application of a curing compound in accordance with
Article 3.05. Apply the compound in accordance with the manufacturer's
recommendation on after water sheen has disappeared from the concrete surface
and after finishing operations. The rate of application shall not exceed 200 square
feet per gallon. For rough surfaces, apply in two directions at right angles to each
other.

Keep absorbent forms wet until they are removed. After form removal, cure concrete 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.

CURING CONCRETE UNDER COLD WEATHER CONDITIONS

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 Article 3.02
herein.. 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
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ground granulated blast furnace slag. Therefore, curing times and stripping times shall
be further increased as necessary when using these types of concrete.

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

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

3.03 CURING CONCRETE UNDER HOT WEATHER CONDITIONS

A

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

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

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

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

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

3.04 USE OF CURING COMPOUND

A.

03370

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

When permitted, the curing compound shall maintain the concrete in a moist condition
for the required time period, and the subsequent appearance of the concrete surface
shall not be affected.
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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. The rate of application shall not exceed 300 square feet per gallon. For rough
surfaces, apply in two directions at right angles to each other.

3.056 EARLY TERMINATION OF CURING

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

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

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

results.
- END OF SECTION -
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SECTION 03400 PRECAST CONCRETE — GENERAL

PART 1 — GENERAL

1.01
A

1.02

mmo o w >

1.03

1.04

03400

REQUIREMENTS

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

RELATED WORK SPECIFIED ELSEWHERE
Section 03200 — Concrete Reinforcement
Section 03300 — Cast-in-Place Concrete
Section 03350 — Concrete Finishes

Section 03370 — Concrete Curing

Section 03315 — Grout

Section 05500 — Metal Fabrications

REFERENCE SPECIFICATIONS, CODES AND STANDARDS

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

1. Florida Building Code
2. ACI 318-Building Code Requirements for Reinforced Concrete

3. PCI Standard MNL-116 - Manual for Quality Control for Plants and Production of
Precast and Prestressed Concrete Products

4. PCI Design Handbook

5. Section 02535 - Structures

SUBMITTALS

The Contractor shall submit the following for review in accordance with Section 01300 -
Submittals. Refer to Section 02535 — Structures.

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

2. Alist of the design criteria used by the manufacturer for all manufactured, precast
items.
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Design calculations, showing at least the design loads and stresses on the item, shall
be submitted. Calculations shall be signed and sealed by a Professional Engineer
registered in the State of Florida.

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

Information on lifting and erection procedures.

1.05 QUALITY ASSURANCE

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

B. Manufacturer qualifications:

1.

The precast concrete manufacturing plant shall be certified by the Prestressed
Concrete Institute, Plant Certification Program, prior to the start of production.
Certification is only required for plants providing prestressed structural members such
as hollow core planks, double T members, etc.

In lieu of such certification, the manufacturer shall, at his expense, meet the following
requirements:

a. Retain independent testing or consulting firm approved by the Architect/Engineer
and/or City.

b. The basis of inspection shall be the Prestressed Concrete Institute Manual for
Quality Control for Plants and Production of Precast and Prestressed Concrete
Products, MNL-116.

c. This firm shall inspect the precast plant at two-week intervals during production
and issue a report, certified by a registered engineer verifying that materials,
methods, products and quality control meet all the requirements of the
specifications, drawings, and MNL-116. If the report indicates to the contrary, the
engineer, at the precaster's expense, will inspect and may reject any or all
products produced during the period of non-compliance with the above
requirements.

C. Plant production and engineering must be under direct supervision and control of an
Engineer who possesses a minimum of five (5) years’ experience in precast concrete
work.

03400
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PART 2 - PRODUCTS

2.01

CONCRETE

A. Concrete materials including Portland cement, aggregates, water, and admixtures shall

2.02

2.03

2.04

2.05

2.06

2.07

03400

conform to Section 03300 - Cast-in-Place Concrete.

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

For non-prestressed concrete items, minimum compressive strength of concrete at 28
days shall be 4,000 psi unless otherwise specified.

GROUT

Grout for joints between panels shall be a non-shrink, non-metallic grout in conformance
with Section 03315 - Grout.

. Minimum compressive strength of grout at 7 days shall be 3,000 psi.

REINFORCING STEEL

Reinforcing steel used for precast concrete construction shall conform to Section 03200 -
Concrete Reinforcement.

PRESTRESSING STRANDS

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

STEEL INSERTS

Steel inserts shall be in accordance with Section 05500 - Metal Fabrications.

. All steel inserts protruding from or occurring at the surface of precast units shall be

galvanized in accordance with Section 05035 - Galvanizing.

WELDING

Welding shall conform to Section 05500 - Metal Fabrications.

BEARING PADS

Plastic bearing pads shall be multi-monomer plastic strips which are non-leaching and
support construction loads with no visible overall expansion, manufactured specifically
for the purpose of bearing precast concrete.
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PART 3 - EXECUTION

3.01

3.02

03400

FABRICATION AND CASTING

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

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

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

The Contractor shall coordinate the communication of all necessary information
concerning openings, sleeves, or inserts to the manufacturer of the precast members.

Concrete shall be finished in accordance with Section 03350 - Concrete Finishes. All
recesses due to cut tendons shall be grouted.

Curing of precast members shall be in accordance with Section 03370 - Concrete Curing.

The manufacturer shall provide lifting inserts.

HANDLING, TRANSPORTING AND STORING

Precast members shall not be transported away from the casting yard until the concrete
has reached the minimum required 28 day compressive strength and a period of at least
five (5) days has elapsed since casting, unless otherwise permitted by the Engineer.

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

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

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

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

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

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

. Contractor shall prepare all bearing surfaces to a true and level line prior to erection. All

supports of the precast members shall be accurately located and of required size and
bearing materials.

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

Connections which require welding shall be properly made in accordance with Section
05050 - Metal Fastening.

. Grouting between adjacent precast members and along the edges of the assembled

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

In no case shall concentrated construction loads, or construction loads exceeding the
design loads, be placed on the precast members. In no case shall loads be placed on
the precast members prior to the welding operations associated with erection, and prior
to placing of topping (if required).

No Contractor, Subcontractor or any of his employees shall arbitrarily cut, drill, punch or
otherwise tamper with the precast members.

. Precast members damaged while being erected will be rejected or shall be repaired in a

manner approved by the Engineer.

- END OF SECTION -
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SECTION 03480 PRECAST CONCRETE MANHOLES, HANDHOLES, AND VAULTS
PART 1 — GENERAL

1.01 THE REQUIREMENT

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

1.02 RELATED WORK SPECIFIED ELSEWHERE

A. Section 03400 — Precast Concrete, General

1.03 QUALITY CONTROL

A. Without limiting the generality of other requirements of these specifications, all work
specified herein shall conform to or exceed the requirements of the Florida Building Code
(FBC) and the applicable requirements of the following documents to the extent that the
provisions of such documents are not in conflict with the requirements of this section:

1. ASTM C478 Specification for Precast Reinforced Concrete Manhole Sections.

2. ACI 318 Building Code Requirements for Reinforced Concrete.

1.04 SUBMITTALS

A. The Contractor shall submit shop drawings in accordance with Specification Section
01300 — Submittals.

B. In addition to the items listed in Section 03400 — Precast Concrete, General, Shop
Drawings shall include, but not be limited to:

1. Piping and conduit sheets

2. Complete layout and installation Drawings and schedules with clearly marked
dimensions.

PART 2 - PRODUCTS

2.01  PRECAST CONCRETE MANHOLES, VAULTS, AND METER BOXES

A. Precast concrete manholes, vaults, and meter boxes shall conform to ASTM C478 except
as modified herein, and shall be furnished with waterstops, sleeves and openings as
noted on the Drawings. Reinforcement, if shown, shall be as shown on the Drawings.
Tapered top sections shall be supplied where they are shown on the drawings, or where
they are otherwise indicated to be necessary.

1. The design and manufacture of the sections shall be based on H-20 traffic loading.

2. Reinforcement shall conform to the requirements of the Section 03200 entitled
"Concrete Reinforcement".

03480 1 PRECAST CONCRETE MANHOLES,
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Minimum wall thickness shall be eight inches.
Cement shall be ASTM C150, Type Il.

The date and name of manufacturer shall be marked inside each precast section.

o o k~ w

Joints between manhole riser sections and at base slabs shall be groove type. Joints
shall be sealed with two (2) individual self-sealing butyl rubber gaskets conforming to
Federal Specification No. SS-5-00210. The gasket material shall be Kent Seal.

PIPE CONNECTIONS

The precast reinforced concrete manhole base shall be provided with circular openings at
the locations and elevations for the proper connection of all pipes. The pipe connections
shall be sealed with either a flexible manhole seal assembly or with mortar.

When a flexible manhole seal assembly is used to seal the pipe connection, the seal
assembly shall be installed in accordance with the recommendations of the seal
assembly manufacturer and shall conform to ASTM C923.

Flexible manhole seal assemblies shall permit at least an eight (8) degree deflection from
the center line of the opening in any direction while maintaining a watertight connection.

The flexible manhole seal assembly shall be manufactured by Interpace Corp (Lock Joint
Flexible Manhole Sleeve), National Pollution Control Systems, Inc. (Kor-N-Seal) or
Press-Seal Gasket Corp. Manhole seal assemblies produced by other manufacturers will
be considered for use by Engineer if submitted by the Contractor. Such manhole seal
assemblies shall be acceptable only if the Shop Drawings are approved.

Short lengths of sewer pipe shall be installed entering and leaving the precast manhole
base. These short lengths of pipe shall have a maximum length of 3'3". A concrete cradle
shall be placed under the short length of pipe in accordance with the dimensions shown
on the Drawings.

The concrete cradle is not necessary when a flexible manhole seal assembly is used.

MANHOLE LADDERS

Manhole ladders shall conform to Section 05515 — Ladders.

SITE-CAST ITEMS

Where removable concrete slabs are required by the drawings, they shall conform to the
requirements set forth in Section 03300 entitled "Cast-in-Place Concrete." All
thicknesses, reinforcing, and edge clearances shall be as shown on the drawings.

MORTAR

Mortar used between the sections of precast concrete manholes and vaults shall be as
recommended by the section manufacturer, subject to the requirements of Division 4.

2 PRECAST CONCRETE MANHOLES,
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2.06 NON-SHRINK GROUT

A. Non-shrink grout shall be as specified in Section 03315 entitled "Grout".
PART 3 - EXECUTION

3.01 MANUFACTURED ITEMS
A. Precast Concrete Manhole Sections

1. Precast concrete manhole sections shall be set so as to be vertical, with sections in
true alignment. The joint of the previously set section shall be covered with mortar
and preformed joint sealant before the next section is placed. Before the mortar is
set, joints shall be pointed, and exterior joints shall be thoroughly tooled so as to be
slightly concave with a hard polished surface, free of cracks. Interior joints shall be
tooled flush in a similar manner.

B. Miscellaneous Precast Vaults

1. All pull boxes, electrical manholes, vaults, meterboxes and other miscellaneous
precast concrete boxes shall be installed in accordance with the manufacturer's
recommendations, unless otherwise required by the drawings.

3.02 SITE CAST ITEMS

A. Where removable concrete slabs are required by the drawings, they shall be fabricated in
accordance with Section 03300 entitled "Cast-in-Place Concrete".

B. Sealant, as specified in the Section 07920 entitled "Sealants and Caulking" shall be
provided all around the panels.

- END OF SECTION -
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SECTION 05010 METAL MATERIALS

PART 1 — GENERAL

1.01
A.

1.02

1.03

o o0 @ >

05010

THE REQUIREMENT

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

RELATED WORK SPECIFIED ELSEWHERE
Materials for fasteners are included in Section 05050 entitled "Metal Fastening".

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
ASTM A36 Standard Specification for Structural Steel

ASTM A47 Standard Specification for Malleable Iron Castings
ASTM A48 Standard Specification for Gray Iron Castings

ASTM A53 Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated
Welded and Seamless

ASTM A167 Standard Specification for Stainless and Heat-Resisting Chromium-Nickel
Steel Plate, Sheet, and Strip

ASTM A276 Standard Specification for Stainless and Heat-Resisting Steel Bars and
Shapes

. ASTM A307 Standard Specification for Carbon Steel Externally Threaded Standard

Fasteners

. ASTM A446 Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) by the Hot-

Dip Process, Structural (Physical) quality

ASTM A500 Standard Specification for Cold-Formed Welded and Seamless Carbon Steel
Structural Tubing in Rounds and Shapes

ASTM A501 Standard Specification for Hot-Formed Welded and Seamless Carbon Steel
Structural Tubing

ASTM A529 Standard Specification for Structural Steel with 42 000 psi (290 Mpa)
Minimum Yield Point (1/2 in. (12.7 mm) Maximum Thickness)

ASTM A536 Standard Specification for Ductile Iron Castings

. ASTM A570 Standard Specification for Hot-Rolled Carbon Steel Sheet and Strip,

Structural Quality

1 METAL MAGRI5%
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ASTM A572 Standard Specification for High Strength Low-Alloy Columbium- Vanadium
Structural Steel Grade 50

ASTM A666 Standard Specification for Austenitic Stainless Steel, Sheet, Strip, Plate, and
Flat Bar for Structural Applications

P. ASTM A992 Standard Specification for Structural Steel Shapes

s < c 4 »n 3 DO

<

ASTM A1085 Standard Specification for Cold-Formed Welded Carbon Steel Hollow
Structural Sections (HSS)

ASTM B26 Standard Specification for Aluminum-Alloy Sand Castings

ASTM B85 Standard Specification for Aluminum-Alloy Die Castings

ASTM B108 Standard Specification for Aluminum-Alloy Permanent Mold Castings
ASTM B138 Standard Specification for Manganese Bronze Rod, Bar, and Shapes
ASTM B209 Standard Specification for Aluminum-Alloy Sheet and Plate

. ASTM B221 Standard Specification for Aluminum-Alloy Extruded Bars, Rods, Wire,

Shapes, and Tubes

ASTM B308 Standard Specification for Aluminum-Alloy Standard Structural Shapes,
Rolled or Extruded

ASTM B574 Standard Specification for Nickel-Molybdenum-Chromium Alloy Rod

ASTM F468 Standard Specification for Nonferrous Bolts, Hex Cap Screws, and Studs for
General Use

AA.ASTM F593 Standard Specification for Stainless Steel Fasteners

1.04
A.

1.05
A.

05010

SUBMITTALS

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

QUALITY ASSURANCE

City 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 City. 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 City. 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.

2 METAL MAGRI5%
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PART 2 - PRODUCTS

2.01  CARBON AND LOW ALLOY STEEL

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

1. StEl W ShapeS et e e eaeees ASTM A 992
2. Steel S, M, C, MC Shapes and Angles, Bars, and Plates ......................... ASTM A 36
3. Steel HP Shapes ..., ASTM A 572, Grade 50
A, ROGS...cc it ASTM F 1554 Grade 36
5. Pipe = Structural USe .........oooviiiiiiiiiieiecee e ASTM A53 Grade B
6. Hollow Structural Sections............cccccvvieeviiiiiiiiiinee. ASTM A500 Grade C or A1085
7. Cold-Formed Steel Framing ... ASTM A 653

2.02 STAINLESS STEEL
A. All stainless steel fabrications shall be Type 316.

B. Material types and ASTM designations are listed below:

1. Plates and Sheets ............uvvuiiiiiiiiiiiiiiiiiiiees ASTM A167 or A666 Grade A
2. Structural ShapES.......ccoiiiiiiiiei e ASTM A276
3. Fasteners (Bolts, €tC.) ..ovviiiiiiiiiiiee ASTM F593

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

B. Material types and ASTM designations are listed below:

1. SHruCtUral ShAPES........uuiiiiiiiiiiiiiiiiiiie e eeeeeeeenennnees ASTM B308
2. CaStiNgS ...ccciiiiiiieeeee e ASTM B26, B85, or B108
3. EXtruded Bars ..........ccccooiiiiiiiiiiiiee e ASTM B221 - Alloy 6061
4. Extruded Rods, Shapes and Tubes........cccccooeeiiiiiiiiicenne... ASTM B221 - Alloy 6063
B PIAtES e ASTM B209 - Alloy 6061
B.  ShEEtS. .. ASTM B221 - Alloy 3003

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

05010 3 METAL MATERIALR
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D. All aluminum shall be provided with mill finish unless otherwise noted.

E. Where bolted connections are indicated, aluminum shall be fastened with Type 316
stainless steel bolts.

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

2.04 CAST IRON

A. Material types and ASTM designations are listed below:

L P €1 - | OO OU RN UUUPPPPRPPIRS ASTM A48 Class 30B

2. MallEADIE.....cco e ASTM A47

3. DUCHIE .. ASTM A536 Grade 60-40-18
2.05 BRONZE

A. Material types and ASTM designations are listed below:

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

2.06 HASTELLOY

A. All Hastelloy shall be Alloy C-276.

PART 3 — EXECUTION

(NOT USED)

- END OF SECTION -
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SECTION 05035 GALVANIZING

PART 1 — GENERAL

1.01 THE REQUIREMENT

A. Where galvanizing is called for in the Contract Documents, the galvanizing shall be
performed in accordance with the provisions of this Section unless otherwise noted.

1.02 RELATED WORK SPECIFIED ELSEWHERE

A. Further requirements for galvanizing specific items may be included in other Sections of
the Specifications. See section for the specific item in question.

1.03 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

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

1.
2.

Florida Building Code

ASTM A123 Standard Specification for Zinc (Hot-Galvanized) Coatings on Products
Fabricated from Rolled, Pressed, and Forged Steel Shapes, Plates, Bars, and Strip

ASTM A153 Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware

ASTM A653 Standard Specification for Steel Sheet, Zinc Coated (Galvanized), or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process

ASTM A924 Standard Specification for General Requirements for Steel Sheet,
Metallic-Coated by the Hot-Dip Process

ASTM A780 Standard Practice of Repair of Damaged Hot-Dip Galvanized Coatings

ASTM F2329 Standard Specification for Zinc Coating, Hot-Dip, Requirements for
Application to Carbon and Alloy Steel Bolts, Screws, Washers, Nuts, and Special
Threaded Fasteners

1.04 SUBMITTALS

A. Submit the following in accordance with Section 01300 entitled — Submittals.

1.

05035

Certification that the item(s) are galvanized in accordance with the applicable ASTM
standards specified herein. This certification may be included as part of any material
certification that may be required by other Sections of the Specifications.

1 GALVANIZING
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PART 2 - PRODUCTS

2.01  GALVANIC COATING

A. Material composition of the galvanic coating shall be in accordance with the applicable
ASTM standards specified herein.

PART 3 — EXECUTION

3.01  FABRICATED PRODUCTS

A. Products fabricated from rolled, pressed, and forged steel shapes, plates, bars, and strips,
1/8-inch thick and heavier which are to be galvanized shall be galvanized in accordance
with ASTM A123. Products shall be fabricated into the largest unit which is practicable
to galvanize before the galvanizing is done. Fabrication shall include all operations
necessary to complete the unit such as shearing, cutting, punching, forming, drilling,
milling, bending, and welding. Components of bolted or riveted assemblies shall be
galvanized separately before assembly. When it is necessary to straighten any sections
after galvanizing, such work shall be performed without damage to the zinc coating. The
galvanizer shall be a member of American Galvanizers Association.

B. Components with partial surface finishes shall be commercial blast cleaned prior to
pickling.

C. Sampling and testing of each lot shall be performed prior to shipment from the galvanizer’s
facility per ASTM A123.

3.02 HARDWARE

A. lron and steel hardware which is to be galvanized shall be galvanized in accordance with
ASTM A153 and ASTM F2329.

3.03 ASSEMBLED PRODUCTS

A. Assembled steel products which are to be galvanized shall be galvanized in accordance
with ASTM A123. All edges of tightly contacting surfaces shall be completely sealed by
welding before galvanizing.

B. Assemblies shall be provided with vent and drain holes as required by the fabricator. Vent
and drain hole sizes and locations shall be included in the structural steel shop drawings
required in Specification 05120 — Structural Steel for approval. All vent and drain holes
shall be plugged and finished to be flush with and blend in with the surrounding surface.
Where water intrusion can occur, the plug shall be carefully melted into the surrounding
zinc coating using appropriate fluxing agent.

3.04 METAL DECK

A. Unless noted otherwise, metal deck shall be galvanized in accordance with ASTM A653
G60 minimum. In moist environments or as indicated on the Contract Drawings,
galvanizing shall meet the requirements of ASTM A653 G90.

2 GALVANIZING
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B. Galvanized metal deck shall meet the requirements of ASTM A924.

3.05 SHEETS

A. Iron or steel sheets which are to be galvanized shall be galvanized in accordance with
ASTM A924.

3.06 REPAIR OF GALVANIZING

A. Galvanized surfaces that are abraded or damaged at any time after the application of zinc
coating shall be repaired by thoroughly wire brushing the damaged areas and removing
all loose and cracked coating, after which the cleaned areas shall be painted with 2 coats
of zinc rich paint meeting the requirements of Federal Specification DOD-P-21035A and
shall be thoroughly mixed prior to application. Zinc rich paint shall not be tinted. The
total thickness of the 2 coats shall not be less than 6 mils. In lieu of repairing by painting
with zinc rich paint, other methods of repairing galvanized surfaces in accordance with
ASTM A780 may be used provided the proposed method is acceptable to the Engineer.

- END OF SECTION -
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SECTION 05050 METAL FASTENING

PART 1 — GENERAL

1.01

THE REQUIREMENT

A. The Contractor shall 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

B
C.
D

1.03

05050

Section 05010 - Metal Materials

. Section 05035 - Galvanizing

Section 05120 - Structural Steel

. Section 05140 - Structural Aluminum

REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

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

1.
2.

w

© © N o o &

10.
11.
12.

Florida Building Code
AC 193 Acceptance Criteria for Mechanical Anchors in Concrete Elements

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

ACI 318 Building Code Requirements for Structural Concrete

ACI 355.2 Qualifications of Post-Installed Mechanical Anchors in Concrete
ACI 355.4 Qualification of Post-Installed Adhesive Anchors in Concrete
AISC 348 The 2009 RCSC Specification for Structural Joints

AISC Code of Standard Practice

AWS D1.1 Structural Welding Code — Steel

AWS D1.2 Structural Welding Code — Aluminum

AWS D1.6 Structural Welding Code — Stainless Steel

Aluminum Association Specifications for Aluminum Structures

1 METAL FASTENING
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13.

14.
15.
16.
17.

18.
19.
20.
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ASTM AS572/A572M-94C Standard Specification for High Strength Low-Alloy
Columbium-Vanadium Structural Steel Grade 50

ASTM A36 Standard Specification for Carbon Structural Steel
ASTM A325 Standard Specification for High-Strength Bolts for Structural Steel Joints
ASTM A489 Standard Specification for Eyebolts

ASTM A490 Standard Specification for Quenched and Tempered Alloy Steel Bolts
for Structural Steel Joints

ASTM A563 Standard Specifications for Carbon and Alloy Steel Nuts
ASTM D1785 Standard Specification for Polyvinyl Chloride (PVC) Plastic Pipe

ASTM E488 Standard Test Methods for Strength of Anchors in Concrete and
Masonry Elements

21. ASTM F436 Standard Specification for Hardened Steel Washers

22. ASTM F467 Standard Specification for Nonferrous Nuts for General Use

23. ASTM F593 Standard Specification for Stainless Steel Bolts; Hex Cap Screws, and
Studs

24. ASTM F594 Standard Specification for Stainless Steel Nuts

25. ASTM F1554 Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi
Yield Strength

SUBMITTALS

Submit the following items in accordance with Section 01300 entitled "Submittals":

1.

s

®©® N o o

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

Anchor design calculations sealed by a Professional Engineer currently registered
in the State of Florida. Only required if design not shown on Contract Drawings.

Manufacturer’s installation instructions.

Welder certifications for each person who is to perform field welding. Certifications
shall be from a recognized testing laboratory.

Certified weld inspection reports, when required.
Welding procedures.
Installer qualifications

Certification of Installer Training

2 METAL FASTENING
CAM #25-0925

Exhibit 1D

Page 1059 of 2050



1.05

05050

PROJECT #12082 — VICTORIA PARK STORMWATER IMPROVEMENTS

9. Inspection Reports
10. Results of Anchor Proof Testing

11. For outdoor equipment, anchorage calculations to resist design wind loads, signed
and sealed by a Professional Engineer registered in the State of Florida.

QUALITY ASSURANCE

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.

Installer Qualifications: All concrete anchors 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.

Installer Training: For concrete adhesive anchors, 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.
Hole preparation and cleaning technique.

Adhesive injection technique and dispenser training/maintenance.

w0 D

Rebar doweling preparation and installation.

5.  Proof loading/torquing.

. 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.

. Welds and high strength bolts used in connections of structural steel will be visually

inspected in accordance with Article 3.04 of this Section.

The City 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 City.

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 shall
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.
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H. Inspections of the adhesive dowel system shall be made by the Engineer or other
representatives of the City in accordance with the requirements of the ESR published by
the manufacturer. Provide adequate time and access for inspections of products and
ANCHOR HOLES PRIOR TO INJECTIONS, INSTALLATION, AND PROOF TESTING.

PART 2 - PRODUCTS

2.01  ANCHOR RODS (ANCHOR BOLTS)

A. For all conditions throughout this Contract, all anchor bolts shall be Type 316 stainless
steel conforming to ASTM F-593 unless noted otherwise.

B. Nuts shall conform to ASTM F-594, alloy 316.

C. 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. Galvanized anchor rods
shall conform to ASTM F1554 Grade 36, and nuts shall conform to ASTM A563 Grade A.

D. Where pipe sleeves around anchor rods are shown on the Drawings, pipe sleeves shall
be cut from Schedule 80 PVC plastic piping meeting the requirements of ASTM D1785,
unless noted otherwise.

E. Equipment manufacturers, fabricators, and suppliers shall design and furnish anchor bolts
as required to install the supplied units. The anchor bolt layout shall be coordinated with
concrete work as specified herein.

F. Drilled in type anchor bolts, either adhesive types or mechanical types shall not be used
unless approved in writing by the manufacturer/fabricator of equipment or covers, subject
to acceptance by the Engineer. All operating pieces of equipment such as pumps,
generators, motors etc. shall not be anchored with wedge anchors or other mechanical
anchors. Drilled in type anchor bolts shall be Type 316 stainless steel. Drilled in type
anchor bolts are specified under Article 2.04 of this Section entitled "Concrete Anchors".

2.02 HIGH STRENGTH BOLTS

A. High strength bolts and associated nuts and washers shall be in accordance with ASTM
F3125, grade A325 or grade A490. Bolts, nuts and washers shall meet the requirements
of AISC "Specification for Structural Joints Using High Strength Bolts".

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.

2.03 STAINLESS STEEL BOLTS

A. Stainless steel bolts shall conform to ASTM F-593. All underwater fasteners, fasteners in
confined areas containing fluid, and fasteners in corrosive environments shall be Type
316 stainless steel. Unless otherwise specified, fasteners for aluminum and stainless
steel members shall be Type 316 stainless steel.

05050 4 METAL FASTENING
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B. 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.

2.04 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:

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

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.

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

Unless otherwise noted, all concrete anchors which are submerged or subject to
water off-gassing, 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.

Adhesive anchors shall conform to the requirements of ACI 355.4 or alternately to
AC308. Expansion or mechanical anchors shall conform to the requirements of ACI
355.2 or alternately to AC 193.

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.

Engineer’s approval is required for use of concrete anchors in locations other than
those shown on the Drawings.

B. Concrete Anchor Design: An anchor design consists of specifying anchor size, quantity,

05050

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 Florida. 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 ACI 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.  Embedment Depth

a. Minimum anchor embedment shall be as indicated on the Drawings or determined
by the Contractor’s engineered design. Although all manufacturers listed are
permitted, the embedment depth indicated on the Drawings is based on “SET XP
by Simpson Strong-Tie”. If the Contractor submits one of the other concrete
adhesives anchors listed, the Engineer shall evaluate the required embedment
and the Contractor shall provide the required embedment depth stipulated by the
Engineer specific to the approved dowel adhesive.

b. Where the embedment depth is not shown on the Drawings, 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 according to the
manufacturer (adhesive anchors).

c. The embedment depth shall be determined using the actual concrete compressive
strength, a cracked concrete state, maximum long term temperature of 110
degrees F, and maximum short term temperature of 140 degrees F. In no case
shall the embedment depth be less than the minimum or more than the maximum
stated in the manufacturer’s literature.

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 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
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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 shall 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 C6+ Adhesive Anchoring System” by ITW
Redhead, “HIT HY-200 Adhesive Anchoring System” by Hilti, Inc., “SET-XP Epoxy
Adhesive Anchors” by Simpson Strong-Tie Co., or “Pure 110+ Epoxy Adhesive
Anchor System” 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 products will be considered unless prequalified and
approved by the Engineer and City.

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., “Wedge-All”
by Simpson Strong-Tie Co. or “TruBolt” by ITW Redhead.

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

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

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 Il Drop-In Anchor” by ITW
Redhead.

e. Undercut Anchors: Undercut anchors shall be “HDA Undercut Anchor” by Hilti,
Inc., or “Torg-Cut” by Simpson Strong-Tie Co.

2. Adhesive Anchors:
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a. Adhesive anchors shall be “Epcon A7” or “Epcon C6+ Adhesive Anchoring
System” by ITW Redhead, “HIT HY-200 Adhesive Anchoring System” by Hilti,
Inc., “SET Epoxy Tie High Strength Anchoring Adhesive” or “AT High Strength
Anchoring Adhesive” by Simpson Strong-Tie Co., or “Powers AC 100+ Gold
Vinylester Injection Adhesive Anchoring System” or “T308+ Epoxy Adhesive
Injection System” 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.

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

d. Noorequal products will be considered unless prequalified and approved by the
Engineer and City.

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,
unless noted otherwise. Where steel to be anchored is galvanized, concrete anchors
shall also be galvanized unless otherwise indicated on the Drawings.

2. Concrete anchors used to anchor aluminum, FRP, or stainless steel shall be Type
316 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.
MASONRY ANCHORS

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

. Anchors for fastening to hollow masonry or brick shall be adhesive anchors consisting of

threaded rods or bolts anchored with an adhesive system dispensed into a screen tube
inserted into the masonry. The adhesive system shall use a two-component adhesive
mix and shall inject into the screen tube with a static mixing nozzle. Thoroughly clean
drill holes of all debris and drill dust with nylon (not wire) brush prior to installation of
adhesive and anchor. Contractor shall follow manufacturer’s installation instructions. The
adhesive system shall be “HIT HY-70 System” as manufactured by Hilti, Inc., or “SET-XP
Epoxy-Tie or “AT-XP Acrylic-Tie” as manufactured by Simpson Strong-Tie Co.

Masonry anchors used to anchor steel shall be a threaded steel rod per manufacturer’s
recommendations for proposed adhesive system, but shall not have a yield strength (fy)
less than 58 ksi nor an ultimate strength (fu) less than 72.5 ksi, unless noted otherwise.
Where steel to be anchored is galvanized, masonry anchors shall also be galvanized.
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D. Masonry anchors used to anchor aluminum, FRP, or stainless steel shall be Type 304
stainless steel unless noted otherwise. All underwater anchors shall be Type 316
stainless steel.

2.06 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.

2.07  WELDED STUD CONNECTORS

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

2.08 EYEBOLTS

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

2.09 HASTELLOY FASTENERS

A. Hastelloy fasteners and nuts shall be constructed of Hastelloy C-276.

2.10 ANTISEIZE LUBRICANT

A. Antiseize lubricant shall be Graphite 50 Anti-Seize by Loctite Corporation, 1000 Anti-Seize
Paste by Dow Corning, 3M Lube and 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.

05050 9 METAL FASTENING
CAM #25-0925

Exhibit 1D

Page 1066 of 2050



4.

PROJECT #12082 — VICTORIA PARK STORMWATER IMPROVEMENTS

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.

Concrete anchors shall not be used in place of anchor rods without Engineer's
approval.

All stainless steel threads shall be coated with antiseize lubricant.

B. High Strength Bolts

1.

2.

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 Structural Joints”. All bolted joints shall be Type N, snug-tight, bearing
connections in accordance with AISC Specifications unless noted otherwise on the
Drawings.

All stainless steel bolts shall be coated with antiseize lubricant.

C. Concrete Anchors

05050

1.

Concrete at time of anchor installation shall be a minimum age of 21 days, have a
minimum compressive strength of 2500 psi, and shall be at least 50 degrees F.

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

Concrete Anchor Testing:

At all locations where concrete anchors meet the requirements for structural
anchors at least 5 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.

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 Florida. 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.
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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.

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.

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

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

Other Bolts

1.

All dissimilar metal shall be connected with appropriate fasteners and shall be
insulated with a dielectric or approved equal. Unless otherwise specified, where
aluminum and steel members are connected together they shall be fastened with
Type 316 stainless steel bolts and insulated with micarta, nylon, rubber, or equal.

WELDING

All welding shall comply with AWS Code for procedures, appearance, quality of welds,

qualifications of welders and methods used in correcting welded work.

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

INSPECTION

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. In cases of disputed bolt installation, the bolts in question shall
be checked by a calibrated wrench certified by an independent testing laboratory. The
certification shall be at the Contractor's expense.
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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.

Post installed anchors shall be inspected as required by ACI 318.
CUTTING OF EMBEDDED REBAR
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 05120 STRUCTURAL STEEL

PART 1 — GENERAL

1.01
A.

1.02

1.03

1.04

05120

THE REQUIREMENT
The Contractor shall furnish all equipment, materials, and services not otherwise specified

for the fabrication, delivery, unloading, handling, storing, and erection of all structural steel
work as shown on the Contract Documents.

RELATED WORK SPECIFIED ELSEWHERE

Section 05500 - Metal Fabrications

. Section 09900 - Painting

REFERENCED SPECIFICATIONS, CODES, AND STANDARDS

Without limiting the generality of other requirements of these Specifications, all Work
specified herein shall conform to or exceed the requirements of the Florida Building Code,
and the applicable requirements of the following documents to the extent that the
provisions of such documents are not in conflict with the requirements of this Section:

1. AISC - "Code of Standard Practice for Steel Buildings and Bridges."
2. AISC - “Specification for Structural Steel Buildings.”

3. AISC - "Specification for Design Fabrication and Erection of Structural Steel for
Buildings", and including the "Commentary of the AISC Specification".

4. AISC — "Specification of Structural Joints Using ASTM A325 or A490 Bolts", as
published by the American Institute of Steel Construction.

5. AWS - "Structural Welding Code", AWS Article D1.1 and "Standard Qualification
Procedure", as published by American Welding Society.

SUBMITTALS

In accordance with the procedures and requirements set forth in Section 01300 entitled
"Submittals", the Contractor shall submit the following:

1. Certified Mill Test Reports

2. Affidavit of Compliance with grade specified
3. Shop Drawings

4. Certified Weld Inspection Reports

. All Shop Drawings shall include the following:

1. Layout drawings indicating all structural shapes, sizes, and dimensions.
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2. Beam and column schedules.
3. Detail drawings indicating jointing and anchoring details.
4. All steel work, framing, and details shall conform to Article 1.03 of this Section.
C. No fabrication shall be started until Shop Drawings have been approved by the Engineer.

D. Where structural design of the steel is not indicated on the Drawings, the Contractor shall
submit design drawings of the steel framing, connections and anchor bolts. Such
drawings shall be signed and sealed by a Professional Engineer registered in the State
of Florida.

1.05 QUALITY ASSURANCE

A. Shop inspection may be required by the City at his own expense. The Contractor shall
give ample notice to the Engineer prior to the beginning of any fabrication work so that
inspection may be provided. The Contractor shall furnish all facilities for the inspection
of materials and workmanship in the shop, and the inspectors shall be allowed free
access to the necessary parts of the works. Inspectors shall have the authority to reject
any materials or Work which does not meet the requirements of these Specifications.
Inspection at the shop is intended as a means of facilitating the Work and avoiding errors,
but is expressly understood that it will in no way relieve the Contractor from his
responsibility for furnishing proper materials or workmanship under this Specification.

B. The City may engage inspectors to inspect welded connections and to perform tests and
prepare test reports.

1. Ten percent of all butt and bevel welds which extend continuously for 24 inches or
less will be completely tested in accordance with AWS D1.1, Part B, Radiographic
Testing of Welds, Chapter 6. All butt and bevel welds which extend continuously for
more than 24 inches will be spot tested at intervals not exceeding 36 inches.

2. Welds that are required by the Engineer to be corrected shall be corrected or redone
and retested as directed, at the Contractor's expense and to the satisfaction of the
Engineer and/or an acceptable independent testing lab.

PART 2 — PRODUCTS

2.01 MATERIAL INFORMATION

A. The term "Structural Steel" shall be as defined in the "Codes of Standard Practices for
Steel Buildings and Bridges" of the American Institute of Steel Construction (AISC).
Included as "Structural Steel" shall be all stiffeners, plates, sag rods and other
miscellaneous metal required for a complete installation.
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2.02 MATERIALS
A. Structural Steel:

1. Structural steel shall conform to Specification Section 05010 — Metal Materials.
Certified mill test reports or certified reports of tests made by the fabricator or a testing
laboratory in accordance with ASTM A6 and the governing specification shall
constitute evidence of conformity with the above ASTM specification. Additionally,
the fabricator shall, if requested, provide an affidavit stating that the structural steel
furnished meets the requirements of the grade specified. Unidentified steel, if free
from surface imperfections, may be used for parts of minor importance or for
unimportant details where the precise physical properties of the steel and its weld-
ability would not affect the strength of the structure. All other unidentified steel will be
rejected and shall be removed from the site and replaced by the Contractor, all at the
expense of the Contractor.

2. Structural steel shall be cleaned and coated with a shop paint primer; except, that
primer shall be omitted for surfaces to be galvanized with no further coating. Surface
preparation and primer shall be as specified in Section 09900 — Painting. Shop prime
coat shall be applied within eight hours after surface preparation. Shop applied
primers shall be as specified in Section 09900 — Painting.

B. Bolts: All fasteners are specified in Section 05050 — Metal Fastening.

C. Rivet Steel: Rivet steel shall conform to the following Specification, Structural Rivet Steel,
ASTM A502-1. Certified mill test reports shall constitute sufficient evidence of conformity
with the Specifications.

D. Anchor Bolts: Anchor bolts for structural steel shall be of the size and configuration shown
on the Drawings and shall conform to Section 05050 — Metal Fastening.

E. Filler Metal for Welding: Welding electrodes for manual shielded metal arc welding shall
conform to the Specifications for Mild Steel Covered Arc-Welding Electrodes, AWS A5.1.
Bare electrodes and granular flux for the submerged-arc process shall conform to AWS-
Ab5.17 as required for the conditions of actual use.

PART 3 — EXECUTION

3.01 MEASUREMENT

A. The Contractor shall verify all dimensions and shall make any field measurements
necessary and shall be fully responsible for accuracy and layout of Work. The Contractor
shall review the Drawings and any discrepancies shall be reported to the Engineer for
clarification prior to starting fabrication.

3.02 FABRICATION

A. General: Fabrication shall be in accordance with the American Institute for Steel
Construction "Specification for the Design, Fabrication and Erection of Structural Steel
for Buildings" of the AISC.
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Anchor Bolts:

1. All anchor bolts for structural steel erection and other incidental items of the structural
steel required to be built into concrete shall be properly set and securely held in
position in the forms before the concrete is placed.

2. Anchor bolts and setting plans for steel columns shall be provided at the site, marked
or tagged for ready identification.

3. Bolts shall be accurately set to template and at elevation to provide suitable projection
above concrete and/or grout. Maximum tolerances allowable from indicated locations
are: (tolerances may be tighter for manufactured/fabricated elements of work):

a. Elevation of concrete before grouting: + 1/4 inch.
b. Elevation of top of anchor bolts: + 1/2 inch to 0 inch under.
c. Line of anchor bolt: + 1/8 inch.

4. All holes in structural steel members required for anchors, anchor bolts, bolt holes,
sag rods for securing wood or other members or for passing of other work noted on
the drawings shall be provided by the fabricator and detailed on the Shop Drawings.

5.  Where misalignment between anchor bolts and bolt holes in steel members are
encountered, the Engineer shall be immediately notified. The Contractor shall submit
a method to remedy the misalignment for review by the Engineer.

Material

1. All materials shall be properly worked and match-marked for field assembly. Where
finishing is required, assembly shall be completed including bolting and welding of
units before start of finishing operations.

ERECTION

The erection of all structural steel shall conform to the applicable requirements of the
current edition of the "Specifications for the Design, Fabrication and Erection of Structural
Steel for Buildings" of the ASIC. All temporary bracing, guys and bolts as may be
necessary to ensure the safety of the structure until the permanent connections have
been made shall be provided by the Contractor. High strength steel bolts shall conform
to the Specifications of the Research Council on Riveted and Bolted Structural Joints of
the Engineering Foundation for "Structural Joints using ASTM A325 or A490 Bolts".

Except where otherwise noted on the Drawings or in this Specification, all shop
connections shall be welded. All field connections shall be accurately fitted up before
being bolted. Drifting shall be only such as will bring the parts into position and shall not
be sufficient to enlarge the holes or to distort the metal. All unfair holes shall be drilled or
reamed.

High Strength Steel Bolts:
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All bolted connections with high strength bolts shall use Direct Tension Indicator
Devised in accordance with Paragraph 8(d)(4) of the "Specification for Structural
Joints using ASTM A325 or A490 Bolts", approved by the Research Council on
Structural Connections, November 13, 1985. High strength bolts shall be installed in
properly aligned holes and tightened to at least the minimum tension specified in the
table below. Alternately, calibrated wrench tightened may be used in lieu of Direct
Tension Devices provided the requirements of Paragraph 8(d)(2) of the same
Specification are met.

Fastener tension required for connections subject to direct tension:

Minimum Tension in 1000's of Pounds (kips)

Nominal Bolt Size

(Inches) A325 Bolts A490 Bolts

1/2 12 15
5/8 19 24
3/4 28 35
7/8 39 49

1 51 64
1-1/8 56 80
1-1/4 71 102
1-3/8 85 121
1-1/2 103 148

Wrenches may be manual torque or power wrenches designed by the manufacturer
for use with high strength bolts. If manual torque wrenches are used, their dials shall
be calibrated on the job. If power wrenches are used, the manufacturer's
recommendations shall be carefully followed and proper working conditions of the
machine demonstrated before the work is started.

The Engineer may review the procedure for calibration of wrenches and installation
of bolts and, in general, shall satisfy himself that all requirements of the Specifications
for "Structural Joints using ASTM A325 or A490 Bolts" are met.

D. Cutting and Burning

05120

1.

The use of gas cutting torch in the field for correcting fabrication errors will not be
permitted on any major member in the structural framing. Its use may be permitted
on minor members if the member is not under stress, and then only after the written
acceptance of the Engineer has been obtained. No cutting of structural steel
members in the field will be allowed except by the written acceptance by the Engineer.

Holes shall be provided per AISC Specifications, or as indicated for securing other
Work to structural steel framing and for the passage of other Work through steel

5 STRUCTURAL STEEL
CAM #25-0925

Exhibit 1D

Page 1074 of 2050



3.04

05120

1.

PROJECT #12082 — VICTORIA PARK STORMWATER IMPROVEMENTS

framing members. Threaded nuts shall be welded to framing, and other specialty
items, as shown, to receive other Work. No torch cut hoes will be permitted.

. Grouting of Base Plates and Bearing Plates

All loose column base plates and billets shall be accurately set to the designated
levels on steel wedges or angle screens in preparation for grouting under this
Contract. Leveling plates grouted in place shall be installed under all structural steel
columns.

Prior to the placement of non-shrink epoxy grout beneath base and bearing plates,
the bottom surface of the plates shall be cleaned of all foreign materials, and concrete
and masonry bearing surface shall also be cleaned of all foreign materials and
roughened to improve bonding.

Anchor bolts shall be tightened after the supported members have been positioned
and plumbed and the non-shrink grout has attained its specified strength.

Baseplates shall be grouted with non-shrink epoxy grout to assure full uniform
bearing. Grouting shall be done prior to placing loads on the structure.

Welding

1.

Welding, where required, shall be performed in accordance with the requirements of
the AWS - Structural Welding Code. All shop and field welds in structural steel shall
be visually inspected by an AWS qualified welding inspector. The Contractor shall
furnish a letter of certification for each welded connection stating that these
requirements have been met.

In assembly and during welding the component parts of built-up work shall be held in
place by sufficient clamps, temporary bolts or other adequate means to keep parts in
proper position. Where temporary bolts are used, to hold the parts together in steel
plates or similar work the temporary bolts shall be removed and the holes shall be
filled with welding material where practical. Otherwise, the nuts shall be tightened
and the bolt threads outside the unit shall be burned and the bolt opened to prevent
the nut from loosening.

Misfits at Bolted Connections:

1.

Where misfits in erection bolting are encountered, the Engineer shall be immediately
notified. The Contractor shall submit a method to remedy the misfit for review by the
Engineer. The Engineer will determine whether the remedy is acceptable or if the
member must be refabricated.

Incorrectly sized or misaligned holes in members shall not be enlarged by burning or
by the use of drift pins. The Contractor shall notify the Engineer immediately and
shall submit a proposed method of remedy for review by the Engineer.

FIELD ASSEMBLY

Structural frames shall be set accurately to the lines and elevations indicated. The various
members shall be aligned and adjusted to form a part of a complete frame or structure
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before permanently fastened. Bearing surfaces and other surfaces which will be in
permanent contact shall be cleaned before assembly. Necessary adjustments to
compensate for discrepancies in elevations and alignments shall be performed.

Individual members of the structure shall be leveled and plumbed within specified AISC
tolerances. The Contractor shall provide and install all temporary bracing required until
structure is complete.

PRODUCT DELIVERY, STORAGE AND HANDLING

Structural members shall be loaded in such a manner that they may be transported and
unloaded without being over-stressed, deformed or otherwise damaged.

Structural steel members and packaged materials shall be protected from corrosion and
deterioration. Material shall be stored in a dry area and shall not be placed in direct
contact with the ground. Materials shall not be placed on the structure in a manner that
might cause distortion or damage to the members or the supporting structures. Repair
or replace damaged materials or structures as directed.

PAINTING
General Requirements

1. Steel work which will be encased in concrete shall not be painted, and all other steel
work that is not to be galvanized shall be given one prime coat and one coat of shop
paint before shipment to the field as specified under Section 09900 entitled "Painting".
Steel work to be encased in concrete shall have all loose rust and scale removed by
wire brushing or other methods as accepted by the Engineer prior to encasement.

2. After inspection and acceptance and before leaving the shop, all steel work specified
to be painted shall be sand blasted or wheel abraded by the fabricator, of loose mill
scale, loose rust, weld slag or flux deposit, dirt and other foreign matter to satisfy the
following requirements of the Steel Structures Painting Council: Specification
(SSPC), SP-6 NACE 3 for all steel except immersion service; for all steel in immersion
service, SSPC-SP-5 NACE1.

3. Cleaned metal shall be primed or pretreated within six hours after cleaning to prevent
new rust forming.

Contact Surfaces: Contact surfaces shall be cleaned and primed in accordance with Item
A of this Section but shall not be painted.

Finished Surfaces: Machine finished surfaces shall be protected against corrosion by rust-
inhibiting coating that can be easily removed prior to erection or which has characteristics
that make removal unnecessary prior to erection.

. Surfaces Adjacent to Field Welds: Surfaces within 2 inches of an field weld location shall

be free of materials that would prevent proper welding or produce objectionable fumes
while welding is being done.

. Painting Schedule
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After erection of the structural steel and miscellaneous steel is complete, the
Contractor shall touch up all abrasions in the shop coat and shall spot paint all field
rivets, field bolts and field welds with the paint and procedure specified in Section
09900 entitled "Painting".

All painting performed at the fabricator's shop shall be subject to inspection by the
City or his representative. All parts of the Work shall be made accessible to the City
or his representative. The Contractor shall correct such work as found defective
under this Section of the Specification.

Field cuts on galvanized steel shall be wire brushed and coated with Carbomastic 15,
Carboline Co., or equal, to a thickness of 4 to 6 mils.

- END OF SECTION -
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SECTION 05140 STRUCTURAL ALUMINUM

PART 1 — GENERAL

1.01  THE REQUIREMENT
A. The Contractor shall furnish all equipment, labor, materials, and services required to
provide all structural aluminum work in accordance with the Contract Documents. The

term "structural aluminum" shall include items as defined in the Aluminum Association
"Specifications for Aluminum Structures".

1.02 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 other requirements of the Specifications, all work
specified herein shall conform to the applicable requirements of the following documents.
All referenced specifications, codes, and standards refer to the most current issue
available at the time of the Bid.

1. Florida Building Code
2. Aluminum Association "Specifications for Aluminum Structures”

3. AWS D1.2 - "Structural Welding Code".

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

1. Certified Mill Test Reports

2. Affidavit of Compliance with grade specified

3. Shop Drawings which include the following:
a. Layout drawings indicating all structural shapes, sizes, and dimensions.
b. Beam and column schedules.
c. Detailed drawings indicating jointing, anchoring and connection details.

B. Where structural design of the aluminum is not indicated on the Drawings, the Contractor
shall submit design drawings of the aluminum framing, connections and anchor bolts.
Such drawings shall be signed and sealed by a Professional Engineer registered in the
State of Florida.
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1.05 QUALITY ASSURANCE

A. Shop inspection may be required by the City at its own expense. The Contractor shall
give ample notice to the Engineer prior to the beginning of any fabrication work so that
inspection may be provided. The Contractor shall furnish all facilities for the inspection
of materials and workmanship in the shop, and the inspectors shall be allowed free
access to the necessary parts of the work. Inspectors shall have the authority to reject
any materials or work which do not meet the requirements of these Specifications.
Inspection at the shop is intended as a means of facilitating the work and avoiding errors,
but is expressly understood that it will in no way relieve the Contractor from its
responsibility for furnishing proper materials or workmanship under this Specification.

PART 2 - PRODUCTS

2.01 MATERIALS
A. Structural aluminum shall comply with Section 05010 — Metal Materials.

B. Fasteners for structural aluminum shall be in accordance with Section 05050 — Metal
Fastening. Fasteners shall be Type 316 stainless steel.

C. Electrodes for welding shall be in accordance with Section 05050 — Metal Fastening.
PART 3 — EXECUTION

3.01  MEASUREMENT

A. The Contractor shall verify all dimensions and shall make any field measurements
necessary and shall be fully responsible for accuracy and layout of work. The Contractor
shall review the Drawings and any discrepancies shall be reported to the Engineer for
clarification prior to starting fabrication.

3.02 FABRICATION

A. Fabrication shall be in accordance with the Aluminum Association "Specifications for
Aluminum Structures". Fabrication shall begin only after Shop Drawing approval.

B. Except where otherwise noted on the Drawings or in this Specification, all shop
connections shall be welded.

C. All holes in structural aluminum members required for anchors, anchor bolts, bolt holes,
or other members or for attachment of other work shall be provided by the fabricator and
detailed on the Shop Drawings.

D. All materials shall be properly worked and match-marked for field assembly.

3.03 DELIVERY, STORAGE AND HANDLING

A. Structural members shall be loaded in such a manner that they may be transported and
unloaded without being over-stressed, deformed or otherwise damaged.
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Structural aluminum members and packaged materials shall be protected from corrosion
and deterioration. Material shall be stored in a dry area and shall not be placed in direct
contact with the ground. Materials shall not be placed on the structure in a manner that
might cause distortion or damage to the members or the supporting structures. The
Contractor shall repair or replace damaged materials or structures as directed.

ERECTION

All temporary bracing, guys and bolts as may be necessary to ensure the safety of the
structure until the permanent connections have been made shall be provided by the
Contractor.

Structural members shall be set accurately to the lines and elevations indicated. The
various members shall be aligned and adjusted to form a part of a complete frame or
structure before being permanently fastened. A licensed civil engineer shall survey the
structural aluminum during erection and shall provide a final survey indicating elevations
and locations of all major members. Necessary adjustments to compensate for
discrepancies in elevations and alignments shall be performed.

No cutting of structural aluminum members in the field will be allowed except by the written
approval of the Engineer.

Bearing surfaces and other surfaces which will be in permanent contact shall be cleaned
before assembly.

. Field welding shall not be permitted unless specifically indicated in the Drawings or

approved in writing by the Engineer. All field welding shall comply with Section 05050 -
Metal Fastening.

All bolted connections shall comply with Section 05050 — Metal Fastening.

. All field connections shall be accurately fitted up before being bolted. Drifting shall be only

such as will bring the parts into position and shall not be sufficient to enlarge the holes or
to distort the metal. All unfair holes shall be drilled or reamed.

Misfits at Bolted Connections

1. Where misfits in erection bolting are encountered, the Engineer shall be immediately
notified. The Contractor shall submit a method to remedy the misfit for review by the
Engineer. The Engineer will determine whether the remedy is acceptable or if the
member must be refabricated.

2. Incorrectly sized or misaligned holes in members shall not be enlarged by burning or
by the use of drift pins. The Contractor shall notify the Engineer immediately and
shall submit a proposed method of remedy for review by the Engineer.

3.  Where misalignment between anchor bolts and bolt holes in aluminum members are
encountered, the Engineer shall be immediately notified. The Contractor shall submit
a method to remedy the misalignment for review by the Engineer.

Grouting of Base Plates and Bearing Plates
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1. The bottom surface of the plates shall be cleaned of all foreign materials, and
concrete or masonry bearing surface shall be cleaned of all foreign materials and
roughened to improve bonding.

2. Accurately set all base and bearing plates to designated levels with steel wedges or
leveling plates.

3. Baseplates shall be grouted with non-shrink epoxy grout to assure full uniform
bearing. Grouting shall be done prior to placing loads on the structure. Non-shrink
epoxy grout shall conform to Section 03315 — Grout.

4. Anchor bolts shall be tightened after the supported members have been positioned
and plumbed and the non-shrink grout has attained its specified strength.

Where finishing is required, assembly shall be completed including bolting and welding of
units before start of finishing operations.

All aluminum surfaces in contact with concrete shall be given a heavy coat of bituminous
paint. Aluminum surfaces in contact with other metals shall be properly isolated.

FINISHES

Structural aluminum shall be furnished mill finished unless noted otherwise. Anodized
finish shall be furnished where noted on the Drawings.

- END OF SECTION -
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SECTION 05500 METAL FABRICATIONS

PART 1 — GENERAL

1.01  THE REQUIREMENT
A. The Contractor shall furnish all materials, labor, and equipment required to provide all
metal fabrications not specifically included in other Sections, complete and in accordance
with the requirements of the Contract Documents.

B. Work shall include but may not be limited to lintels, guard posts (bollards).

1.02 RELATED WORK SPECIFIED ELSEWHERE
Section 05035 - Galvanizing

Section 05050 - Metal Fastening

Section 09900 - Painting

o o0 ®w »

Certain specific items are included in other Sections of the Specifications. See the section
for the specific item in question.

1.03 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

A. Without limiting the generality of other requirements of these Specifications, all work
specified herein shall conform to or exceed the requirements of the Florida Building Code
and the applicable requirements of the following documents to the extent that the
provisions of such documents are not in conflict with the requirements of this Section:

1. Florida Building Code

2. American Institute of Steel Construction (AISC) "Specifications for the Design,
Fabrication, and Erection of Structural Steel for Buildings" and "Commentary on the
AISC Specification."

3. American Iron and Steel Institute (AlSI) "Specifications for the Design of Cold-Formed
Steel Structural Members" and "Commentary on the AISI Specification.”

4. Occupational Safety and Health Administration (OSHA) Regulations.

5. Aluminum Association "Specifications for Aluminum Structures" and "Engineering
Data for Aluminum Structures."

1.04 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.
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PART 2 - PRODUCTS

2.01  METAL MATERIALS

A. Materials are specified in Section 05010 entitled "Metal Materials".

2.02 METAL FASTENING

A. All welds and fasteners used in metal fabrication shall conform to Section 05050, Metal
Fastening, unless noted otherwise.

2.03 LINTELS

A. Where metal lintels are shown on the Drawings, provide lintels as specified herein with 8
inches minimum bearing each side unless noted otherwise.

B. All metal lintels shall be steel in accordance with Section 05120, Structural Steel, and shall
be galvanized in accordance with Section 05035, Galvanizing, unless noted otherwise.

2.04 GUARD POSTS (BOLLARDS)

A. Guard posts shall be as detailed on the Drawings, including plastic covers, pipe sleeves,
concrete fill, crushed fill and grouting to secure parts. If not indicated on the Drawings,
guard posts shall be minimum 6-inch diameter steel pipe. Pipe for guards shall be
galvanized steel, Schedule 40 pipe that conforms to ASTM A53. Painting shall be in
accordance with Section 09900 entitled "Painting".

B. Guard posts shall be concrete filled and crowned, as detailed on the Drawings.
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.

B. 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.

C. 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.

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

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

INSTALLATION

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

Metal work shall be field painted when as specified in accordance with Section 09900,
Painting.

- END OF SECTION -
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SECTION 05510 METAL STAIRS

PART 1 — GENERAL

1.01

A

1.02

moow >

1.03

1.04

THE REQUIREMENT

The Contractor shall furnish all materials, labor, and equipment required to provide all
metal stairs in accordance with the Contract Documents.

RELATED WORK SPECIFIED ELSEWHERE

Section 05010 - Metal Materials

Section 05050 - Metal Fastening

Section 05140 - Structural Aluminum

Section 05520 - Handrails and Railings

Section 05531 - Gratings, Floor Plates and Access Hatches

REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

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. Florida Building Code

2. AISC Specification for Structural Steel Buildings

3. AISI Specification for the Design of Cold-Formed Steel Structural Members
4. Aluminum Association Specifications for Aluminum Structures
SUBMITTALS

Submit the following in accordance with Section 01300 entitled "Submittals".
1. Complete fabrication and erection drawings of all metal work 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 metal stairs shall conform to Section 05010 entitled "Metal

05510

Materials", unless noted otherwise.
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METAL FASTENING

All welds and fasteners used in metal stairs shall conform to Section 05050 entitled "Metal
Fastening", unless noted otherwise.

METAL STAIRS AND LANDINGS

Stair stringers and structural framing of landings shall be fabricated from aluminum as
indicated on the Drawings.

1. Aluminum stairs shall be fabricated from aluminum alloy 6061-T6 in accordance with
Section 05140 entitled "Structural Aluminum".

Regardless of material of stringers, all stair treads shall be aluminum.

Where metal landings are required as indicated on the Drawings, gratings at landings shall
conform to Section 05531 entitled "Grating, Floor Plates, and Access Hatches".

Handrails for metal stairs shall conform to Section 05520 entitled "Handrails and Railings".
Contractor shall coordinate attachment of handrails to metal stairs.

. All clips, anchors, and necessary appurtenances shall be provided for a complete and rigid

installation.

Closure plates shall be provided for all exposed ends of stringers.

. All exposed connections shall be welded and ground smooth, unless otherwise indicated

on the Drawings.

Stairs and landings shall be designed to support a 100 psf live load, minimum, unless
otherwise indicated on the Drawings.

STAIR TREADS

Stair treads shall be fabricated of grating sections identical to walkways and landings.
An abrasive nosing shall be provided at the edge of stair tread.

Stair tread shall be fabricated in accordance with the details shown on the Drawings.

Treads shall be attached to stringers with Type 316 stainless steel bolts and nuts.
Connection angles shall be of aluminum construction.

SAFETY STAIR NOSINGS

Abrasive cast aluminum, safety stair nosings shall be provided on all concrete or concrete
filled steel pan stairs, including the top stair of metal stairs that attach to concrete, and as
shown on the Drawings unless noted otherwise.

Nosing shall be 3 inches wide and shall extend the full width of the stairway minus 3 inches
on either side. Nosing shall be cast into the concrete and held in place with butterfly type
extruded anchors.
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C. The nosing shall be "Style 231-A", by Amstep Products, “Alumogrit Type 101", by Wooster

Products, Inc., "Type AX", by Safe-T-Metal Company. For steel pan concrete filled stairs,
nosing shall be "Type 101-SP", Wooster Products, Inc., or "Type AXPE", by Safe-T-Metal
Company. For pan stairs, nosing shall be continuous over corner of stair treads to fully
protect corner of treads from abrasion. All exposed fasteners shall be Type 304 stainless
steel.

PART 3 — EXECUTION

3.01

3.02

05510

FABRICATION

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 all
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.

INSTALLATION

Assembly and installation of metal stairs 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.

- END OF SECTION -
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SECTION 05515 LADDERS

PART 1 — GENERAL

1.01
A.

1.02
A.
B.
C.

1.03

1.04
A.

REQUIREMENT

The Contractor shall furnish all materials, labor, and equipment required to provide all
ladders in accordance with the requirements of the Contract Documents.

RELATED WORK SPECIFIED ELSEWHERE
Section 05010 — Metal Materials
Section 05500 — Metal Fabrications

Section 05520 — Handrails and Railings

REFERENCE SPECIFICATIONS, CODES AND STANDARDS

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

1. Florida Building Code (FBC)
2. Aluminum Association Specifications for Aluminum Structures

3. Occupational Safety and Health Administration (OSHA) Regulations

SUBMITTALS
Submit the following in accordance with Section 01300 entitled "Submittals".
1.  Complete fabrication and erection drawings of all metalwork specified herein.

2. Other submittals as required in accordance with Section 05500 entitled "Metal
Fabrications".

PART 2 — PRODUCTS

2.01
A.

2.02

05515

METAL MATERIALS

Metal materials, fasteners and welds used for ladders shall conform to Section 05010
entitled "Metal Materials", unless noted otherwise.

VERTICAL LADDERS

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

All ladders shall be aluminum alloy 6061-T6 or 6063-T5 with a clear, anodized finish,
Aluminum Association M12C22A41, unless noted otherwise.
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All ladders shall conform to dimensions indicated on the Drawings and shall comply with
OSHA requirements.

Side rails shall be 2-1/2 inch x 3/8 inch runners.
Rungs shall be solid serrated 3/4-inch diameter, minimum.

All exposed connections shall be welded and ground smooth.

. All fixed ladders terminating below a roof, floor or wall shall be provided with Bilco Model

2 Ladder Up Safety Posts, or equal. The safety post system components shall be suitable
for service in a corrosive environment. The safety posts shall be manufactured of high
strength, hot dip galvanized steel with telescoping tubular sections that lock automatically
when fully extended. Upward and downward movement shall be controlled by a stainless
steel spring balancing mechanism. The safety posts shall be completely assembled with
fasteners for securing to the ladder rungs in accordance with the manufacturer’s
recommendations.

SAFETY CAGE

For ladders exceeding twenty four feet in height, provide a safety cage in accordance with
OSHA requirements.

Safety cages shall be fabricated of 1/4-inch aluminum plates designed to meet OSHA
requirements.

. An operable access door with padlock shall be provided for all safety cages.

FALL PREVENTION SYSTEM

Ladders with an uninterrupted length exceeding 24 ft shall be installed with a fall
prevention system, unless indicated otherwise on the drawings.

Fall prevention system shall comply with OSHA requirements.

Fall prevention system shall include all necessary components to provide a fully
operational system, including one full body safety harness with a 310 Ib. weight capacity
for each fall prevention system. System shall have a fall locking device, impact
attenuator, and rail system. Rail extension with dismounting system, which allows
detachment from the system while not standing on the ladder, shall be provided for
ladders accessed thru hatch openings. All components shall be stainless steel with a
non-metallic cable guide.

. Fall Prevention Systems shall be RTC 2000 Climb-Rite System, Sellstrom Manufacturing

Company, or Saf-T-Climb Fall Prevention System, Norton by Honeywell.
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PART 3 - EXECUTION

3.01

3.02

05515

FABRICATION

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 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. All fastenings shall be concealed where practicable.

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

entitled "Painting".

INSTALLATION

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

All ladders 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 entitled
"Painting".

- END OF SECTION -
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SECTION 05520 HANDRAILS AND RAILINGS

PART 1 — GENERAL

1.01
A.

1.02

THE REQUIREMENT
The Contractor shall furnish, fabricate, and install handrails and railings and

appurtenances, complete, all in accordance with the requirements of the Contract
Documents.

RELATED WORK SPECIFIED ELSEWHERE
Section 05010 - Metal Materials

B. Section 05500 - Metal Fabrications

1.03

Section 05510 - Metal Stairs

SUBMITTALS

Shop drawings of all handrails and railings shall be submitted to the Engineer for review
in accordance with Section 01300 entitled "Submittals."

PART 2 - PRODUCTS

2.01

A

05520

ALUMINUM RAILING SYSTEM

General: Where indicated on the Drawings, pipe handrailing shall be provided. Pipe
handrailing shall be supplied as required by the Florida Building Code and OSHA whether
indicated on the Drawings or not.

Vertical pipe supports shall include cast aluminum base flange or side mount bracket with
set screws as indicated on Drawings. Removable posts shall be sleeved. Cast aluminum
base flanges and side mount brackets shall be as manufactured by Thompson
Fabricating Inc., Hollaender Manufacturing Inc., or equal.

Wall brackets for handrail shall be of designs indicated on the Drawings and shall be as
manufactured by Mouitrie Manufacturing Company, J.G. Braun Company, Fulton Metal
Products Company, or equal.

. All connections between vertical posts and horizontal railing or between sections of

horizontal railings shall be shop welded continuous in as long of sections as practical.
Tack welds shall not be accepted. All welds shall be water tight and ground smooth.
Field assembly of welded sections may be made by mechanical fasteners. Location and
type of field connections shall be subject to the Engineer's review. Weep holes shall be
shop drilled in all vertical posts of external railing.

Design Load: All components of the railings and the railing system shall be adequately
designed to resist the design loads of the Florida Building Code. In no case shall the
spacing of vertical pipe supports exceed five feet.
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Aluminum Railing: Railing Posts shall be nominal 2 inch nominal diameter, Schedule 80
(minimum) aluminum alloy 6061 T6. Horizontal railing shall be 1-1/2 inch nominal
diameter, Schedule 40 (minimum) aluminum pipe sections. Stainless steel railing may
be used in lieu of aluminum railing at the Contractor's option at no additional cost to the
City.

. Kickplates: Kickplates shall be furnished and installed typically at the edges of all

walkways and at other handrail installations. Kickplates shall be an extrusion that
attaches to the posts with clamps that will allow for expansion and contraction between
posts, must meet OSHA requirements, shall project 4 inches above walkway surface,
shall be set Y4-inch above the walking surface, may not infringe on minimum required
walkway width and must be of the same material as that of the handrail construction.

Expansion joint splices shall be provided at 30 feet maximum spacing and at all expansion
joints in the structure supporting the handrail. Material for the expansion joint shall be
the same as railing material.

Finish: Aluminum railings and posts shall be provided with a clear anodized finish (215
R1).

FASTENERS

Fasteners when required or specified shall be Type 316 stainless steel.

PART 3 — EXECUTION

3.01

A

EXAMINATION

Verify that field conditions are acceptable and are ready to receive work.

B. Beginning of installation means erector accepts existing conditions.

3.02

3.03

PREPARATION

Clean and strip primed items to bare metals where site welding is required.

. Supply items required to be cast into concrete with setting templates, to appropriate

sections.

INSTALLATION

Install items plumb and level, accurately fitted, free from distortion or defects.

B. Provide anchors and plates required for connecting railings to structure.

05520

Aluminum Railings: Aluminum railing fabrication shall be performed by craftsmen
experienced in the fabrication of architectural metal work. Exposed surfaces shall be free
from defects or other surface blemishes. Dimensions and conditions shall be verified in
the field. All joints, junctions, miters and butting sections shall be precision fitted with no
gaps occurring between sections, and with all surfaces flush and aligned. Electrolysis
protection of materials shall be provided. All dissimilar materials shall be isolated.
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3.04 EXPANSION BOLTS

A. Expansion bolts shall be spaced 10d apart and 6d edge distance (d=diameter of bolt). A
safety factor of four shall be provided on expansion bolt pull out values published by the
manufacturer.

3.05 ALUMINUM SURFACES

A. Aluminum surfaces in contact with concrete, grout or dissimilar metals shall be protected
with a coat of bitumastic or other approved materials.

- END OF SECTION -
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SECTION 05531 GRATING, FLOOR PLATES, AND ACCESS HATCHES

PART 1 — GENERAL

1.01 THE REQUIREMENT
A. The Contractor shall furnish, fabricate, and install gratings, floor plates, access hatches

and appurtenances, complete, all in accordance with the requirements of the Contract
Documents.

1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Section 05010 — Metal Materials
Section 05035 — Galvanizing

Section 05050 — Metal Fastening

O 0 W

Painting and protective coating of metalwork and fabricated items shall, unless otherwise
specified herein, be performed in accordance with the requirements of the Section
entitled "Painting."

1.03 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

A. Specifications, codes and standards shall be as specified in Section 05010 entitled "Metal
Materials" and as referred to herein.

1.04 SUBMITTALS
A. Submit the following in accordance with the Section entitled “Submittals”:

1. Complete fabrication and erection drawings of all gratings, floor plates, access
hatches and access doors specified herein.

2. Other submittals as required in accordance with the Section entitled “Metal
Fabrications.”

PART 2 — PRODUCTS

2.01  METAL MATERIALS

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

2.02 METAL FASTENING

A. Allwelds and fasteners used for gratings, floor plates and hatches shall conform to Section
05050 entitled “Metal Fastening,” unless noted otherwise.

05531 1 GRATING, FLOOR PLATES, AND
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2.03 GRATING

A. General: Grating, including support frames, fastenings, and all necessary appurtenances
for a complete installation shall be furnished as indicated on the Drawings and specified
herein.

1.

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

Grating shall be fabricated into easily removable sections and shall be fastened at
each corner and as required with fasteners provided by the grating manufacturer. No
section of grating shall weigh in excess of 50 Ibs. unless noted otherwise. No
fasteners shall be permitted to project above the walking surface.

Gratings shall be designed for a loading of 150 psf unless a depth is required by the
Drawings. When grating depth is not indicated on the drawings, minimum grating
depth shall be 1 Y2-inches and deflection shall not exceed L/240 or Ys-inch.

All grating shall be furnished with holddowns.

Grating installed in cast-in-place concrete shall be provided with embedded support
frames on all perimeter and bearing edges. Support frames shall include anchor
straps or headed studs at a maximum of 18-inches on-center, a minimum of two each
side. Support frames shall be fabricated from the same material as the grating.

B. Aluminum Grating

1.

3.

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 hold downs or other required attachments shall be
aluminum or stainless steel. Bolts shall be stainless steel. Provide embedded
aluminum support frames for cast-in-place concrete installations.

Grating shall be “19-Sl-4 |-Bar Swage Locked” by Alabama Metal Industries
Corporation (AMICO), “IB” by Harsco Industrial IKG, “I-Bar 19SGl14", by Ohio Grating
Inc., or “I-Bar” by Thompson Fabricating LLC.

Grating shall be provided with a mill finish.

C. Aluminum Plank Grating

05531

1.

Aluminum plank grating shall be un-punched, 6-inch wide extruded section panels,
heavy duty type with 6 ribs and plain sides, welded together to form panels. Panel
ends shall have an extruded aluminum end bar welded in place. All support members
shall be aluminum. Plank clips for grating holddowns or other required attachments,
shall be aluminum or stainless steel. Bolts shall be stainless steel. All planks shall
be provided with embedded aluminum support frame for cast-in-place concrete.

Removable sections shall be edge banded in sections and provided with stainless
steel flush mounted lift handles with necessary plank reinforcing and hold down
anchors.
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3. Hinged sections shall be shop fabricated ready for field installation. Panels shall be
edge banded with a continuous hinge, flush mounted lifting handles (1 section
minimum), stainless steel bolts and hardware. Grating frame shall be provided with
removable temporary braces to maintain the required opening width during casting.
Provide necessary grating reinforcing for lift handles, hinge connections, hold down
anchors, etc.

4. Plank grating shall be provided with a mill finish.

5. Aluminum plank grating shall be HD-P manufactured by Harsco Industrial IKG.,
Heavy Duty Series manufactured by Ohio Gratings, Inc., or Unpunched Duo-Grip
Extruded Series manufactured by Alabama Metal Industries Corporation (AMICO).

Steel Grating

1. Steel grating shall be custom welded heavy duty steel grating per ANSI/NAMM MBG
532-000. Minimum bearing bar size shall be 2%s-inch by V-inch. All supports, cross
members, etc. shall be galvanized steel. Plank clips for grating hold downs shall be
stainless steel. Bolts shall be galvanized steel.

2. All openings shall be banded.
3. Steel grating shall be galvanized according to the Section entitled “Galvanizing.”

4. Main bearing bars shall conform to ASTM A36. Cross bars shall be flush with the top
of the grating.

5. Grating span shall be 36 inches maximum and shall satisfy AASHTO loading for H-
20 truck.

6. Grating shall be manufactured by IKG Borden Industries, Leeds, AL or equal.

CHECKERED PLATES

Checkered plates shall be aluminum alloy 6061-T6, or galvanized steel as indicated on
the Drawings. Aluminum checkered plates shall be provided in mill finish, except when
otherwise indicated on the Drawings. Checkered plates shall be designed for a live load
of 150 pounds per square foot of the gross projected area. The allowable deflection
under the above loadings shall be L/240 but not more than -inch. Minimum thickness
shall be 3/8-inch, unless otherwise noted on the Drawings.

Checkered plates shall be standard pattern non-slip of the thickness and sizes on the
Drawings. Stiffener angles shall be provided as required to meet the load requirements
specified above. All checkered plate sections shall be cut that no one section shall weigh
more than 100 pounds.

Flush type lifting handles and hinges and neoprene seals for airtight construction shall be
provided where shown on the Drawings.

At locations noted, neoprene gaskets shall be provided between floor plates and frames.
Plates shall be screwed into frames when noted on the Drawings.
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E. Hinges, where indicated on the Drawings, shall be heavy-duty, cadmium plated bronze
with stainless steel pins and fasteners.

F. Removable Sections: Plates shall be fabricated in removable sections with weight not
exceeding 60 pounds each with flush mounted handles and removable hold down
stainless steel bolts.

2.05 ACCESS HATCHES

A. General

05531

1.

10.

11.

Door opening sizes, number and direction of swing of door leaves, and locations shall
be as shown on the Drawings. The Drawings show the clear opening requirements.
Door leaves shall be 1/4 inch, minimum, diamond pattern plate with an approved
raised pattern, non-skid surface. Plate shall be stiffened as required to maintain
allowable stress and deflection requirements. Stiffeners shall consist of angles or
bars welded to the bottom of plate

All doors shall be aluminum (mill finish) unless otherwise noted. All doors in locations
subject to direct vehicular traffic shall be galvanized steel designed for H-20 live loads.

Openings larger than 42 inches in either direction shall have double leaf doors.

Doors shall be designed for flush mounting and for easy opening from both inside
and outside.

All doors shall be provided with an automatic hold-open arm with release handle.

Double leaf doors shall be provided with Type 316 stainless steel safety chains to go
across the open sides of the door, when in the open position. Brackets shall be
provided on the underside of the doors to hold the safety bars when not in use.

All hardware, including but not limited to, all parts of the latch and lifting mechanism
assemblies, hold open arms and guides, brackets, hinges, springs, pins, and
fasteners shall be Type 316 stainless steel.

All doors shall be watertight with a continuous gasket. All single door applications
shall include a continuous EPDM odor reduction gasket.

Cylinder locks with keyway protected by a cover plug shall be provided with all
hatches.

Door leafs shall be 1/4-inch aluminum diamond plate, minimum, stiffened and
designed for H-20 live loads at areas that could receive traffic wheel loads.

Door frames shall be trough-type or angle-type as indicated on the Drawings and
equipped with a built-in neoprene cushion. On trough-type frames, the drainpipe shall
be provided by the Contractor and shall extend to the nearest point of discharge
acceptable to the Engineer.
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12. Exterior doors shall be Type "J-AL" or "JD-AL", by Bilco Company, Type "W1S” or
“W2S” by Halliday Products Inc., Type "TPS" or "TPD", by U.S.F. Fabrication Inc.,
Type "THG" or "THG-D", by Thompson Fabricating LLC., or equal.

13. Interior doors shall be Type "K" or "KD", by Bilco Company, Type "S1S” or “S2S” by
Halliday Products Inc., Type "APS300" or "APD300", by U.S.F. Fabrication Inc., Type
"TH" or "TH-D", by Thompson Fabricating LLC., or equal.

14. Doors rated for H-20 traffic loading shall be “JAL-HD” or “JDAL-HD” by the Bilco
Company, Type “H1W” or “H2W” by Halliday Products, Inc.

15. Hatches shall be guaranteed against defects for a period of five years.

. Roof Access Hatches

1. Roof access hatches shall be designed for a 50 psf live load minimum, unless noted
otherwise.

2. Roof access hatches for service stairs shall be Bilco Type L Roof Scuttles.

3. Roof access hatches for ladder access shall be Bilco Type S or SS Roof Scuttles.
4. Roof access hatches shall be provided with curb and integral cap flashing.
Equipment Access Hatches

1. Equipment access hatches shall be Bilco Type D or equal. Equipment access
hatches shall be provided with curb and integral cap flashing.

FIXED LADDERS

Where the Contract Documents indicate fixed ladders are required under access hatches,

they shall 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.

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 manufacturer's

recommendations.

FALL THROUGH PREVENTION SYSTEM

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.
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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

3.02

05531

FABRICATION

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. Fabrication shall begin only after such field measurements.

. All fabricated work shall be shop fitted together as much as practicable and delivered to

the field, complete and ready for erection, unless sections have to be removable. 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 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 the Section entitled “Metal Fastening.”
All fastenings shall be concealed where practicable.

INSTALLATION

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

All 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.

- END OF SECTION -
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SECTION 05540 CASTINGS

PART 1 — GENERAL

1.01 THE REQUIREMENT

A. The Contractor shall furnish all materials, labor, and equipment required to provide all
castings in accordance with the requirements of the Contract Documents.

1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Section 03480 - Precast Concrete Manholes, Handholes and Vaults

B. Section 05010 - Metal Materials

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. Florida Building Code (FBC)

1.04 SUBMITTALS

A. Submit the following in accordance with Section 01300 — Submittals.
1. Complete fabrication and erection drawings of all castings 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 castings shall conform to Section 05010 - Metal Materials, unless
noted otherwise.

2.02 METAL FASTENING

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

2.03 IRON CASTINGS

A. General - Iron Castings shall include, but not be limited to frames, covers, and grates for
trench drains, catch basins, and inlets; and stop log grooves.

1. Castings shall be of gray iron of uniform quality, free from defects, smooth and well
cleaned by shotblasting.
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2. Catalog numbers on the Drawings are provided only to show required types and
configuration. All covers shall be cast with raised letters as designated on the
Drawings.

3. Castings shall be as manufactured by Neenah Foundry Company, US Foundry, or
equal.

B. Covers and Grates

1. Covers and grates shall be provided with matching frames. Cover shall fit flush with
the surrounding finished surface. The cover shall not rock or rattle when loading is
applied.

2. Round covers and frames shall have machined bearing surfaces.

3. Design loadings:

a. Where located within a structure, a minimum design loading of 300 psf shall be
used, unless noted otherwise.

b. At all locations not within a structure, the design loading shall be a standard
AASHTO H-20 truck loading, unless otherwise noted.

C. Watertight gasketing, bolting, locking devices, patterns, lettering, pickholes, vents, or self-
sealing features shall be as detailed on the Drawings.

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.

B. 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.

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

3.02 INSTALLATION

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

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

- END OF SECTION -
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SECTION 07160 BITUMINOUS DAMPPROOFING

PART 1 — GENERAL

1.01 THE REQUIREMENT
A. Prepare and prime surfaces to receive dampproofing.

B. Apply bituminous dampproofing on exterior concrete wall surfaces below grade of new
tanks, precast vaults and manhholes, and structures that enclose interior areas installed
under this Contract, unless otherwise indicated to be coated in Specification 09900 —
Painting.

C. Seal/caulk joints and protrusions through dampproofing.

D. Place protective cover over applied dampproofing.

1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Section 03300 - Cast-in-Place Concrete
B. Section 03315 — Grout
C. Section 09900 — Painting

1.03 REFERENCE STANDARDS
A. ASTM D41 Primer for Use with Asphalt in Dampproofing and Waterproofing.
B. ASTM D449 Asphalt for Dampproofing and Waterproofing.

C. ASTM D1668 Glass Fiber Fabric Impregnated with Bitumen.

1.04 SUBMITTALS
A. Submit product data in accordance with Section 01300 - Submittals.

B. Submit manufacturer's product literature, specification data sheets and instructions for
application recommendations.

1.05 DELIVERY, STORAGE AND HANDLING

A. Deliver materials in manufacturer's unopened containers identified with name, brand, type,
grade, class and all other qualifying information.

B. Store materials in dry location to prevent damage or intrusion of foreign matter. Remove
damaged materials from the job site.
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PART 2 - PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS
A. Subject with compliance with the Specifications provide products from one of the following:
1. Karnak Corp.
W.R. Meadows

Koch Materials Co.

> w N

BASF Master Builders Solutions

2.02 MATERIALS

A. Asphalt Primer: Type recommended by manufacturer.

B. Dampproofing: Non-asbestos, fibrated mastic conforming to ASTM D-1227, Type Il, Class
1, compatible with cavity wall insulation.

PART 3 — EXECUTION

3.01 DELIVERY, STORAGE AND HANDLING

A. Deliver materials in manufacturer’s unopened containers identified with name, brand,
type, grade, class and all other qualifying information.

B. Store materials in dry location to prevent damage or intrusion of foreign matter. Remove
damaged materials from the job site.

3.02 SURFACE PREPARATION

A. Ensure surfaces are firm, dry and free from loose particles, cracks, pits, rough projections,
grease, oil and other foreign matter detrimental to adhesion and monolithic application of
dampproofing.

B. Remove loose particles and foreign matter with scraper, wire brush or other effective
means. Remove grease or oil with safety solvent, effective alkaline cleaner or detergent.
If safety solvents are used, follow with an application of alkaline cleaner or detergent
scrub surfaces clean with water.

3.03 APPLICATION

A. Prime surfaces with manufacturers recommended primer. Apply dampproofing at the rate
of 6 gallons per 100 square feet.

B. Apply dampproofing to substrates to provide a complete moisture resistant coating.

C. Each coat shall be color coded with red as the base coat and black as the top coat.
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3.04 PROTECTION

A. Protect building from damage resulting from spillage, dripping and dropping of materials.
Repair work damages during dampproofing operations.

B. Take precautions against fire and other hazards during delivery, storage and installation
of flammable materials. Comply with local ordinances and fire regulations in the

installation of hazardous materials.

3.05 CLEANING

A. Clean adjacent materials and finishes which have been soiled.

- END OF SECTION -
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SECTION 07920 SEALANTS AND CAULKING

PART 1 — GENERAL

1.01 THE REQUIREMENT

A. The Contractor shall provide sealant and caulking work required for a complete installation
as is indicated on the Drawings and specified herein. The required applications of
sealants and caulking include, but are not necessarily limited to, the following general
locations:

1. Masonry joints, exterior and interior.

2. Joints at penetrations of walls, decks by piping, doors, windows, louvers and other
services and equipment.

3. Joints between items of equipment and other construction.

4. Joints in concrete.

1.02 SUBMITTALS

A. Submit shop drawings and color samples of sealant for review in accordance with the
Section entitled "Submittals".

B. Submit a two year guarantee on sealant type caulking work against joint failure. Joint
failure is defined as leaks of air or water; evidence of loss of cohesion; fading of sealant
material; migration of sealant; evidence of loss of adhesion between sealant and joint
edge.

1.03 ACCEPTABLE MANUFACTURERS

A. The following list of manufacturer products are acceptable for this Section, subject to
conformance with the specified requirements: Tremco, Thiokol, Dymoric or equal.

PART 2 — PRODUCTS

2.01  MATERIALS

A. Primer. Where required by sealant manufacturer, the primer shall be a compound
designed to insure the adhesion of sealant. Material shall be provided by the sealant
manufacturer and shall be selected for compatibility with substrate.

B. Sealant

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 approved equal.
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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 or approved equal.

Type 3: Single component, low-modulus moisture curing silicone meeting ASTM C
920, Type S, Grade NS, Class 25, Use NT, M, G, and A. Capable of withstanding
50% extension and compression. Pecora 890 by Pecora Corporation, or approved
equal.

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, or approved equal.

Type 5: Single component, acrylic latex meeting ASTM C-834. AC-20+ Silicone by
Pecora Corporation, or approved equal.

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

Type 7: Multi-component chemical resistant polysulfide sealant conforming to ASTM
C-920, Type M, Grade NS, Class 25 such as Sonolastic Two Part by BASF
Construction Chemicals, or approved equal.

Type 8: Non-sag, Multi Component, traffic grade polyurethane sealant meeting ASTM
C920, Type 19, Grate NS, Class 25, use T, M, A, and O. DynaTread by Pecora
Corporation or approved equal.

C. Joint Backing shall be closed cell foam. Material shall be nonreactive with caulking
materials and non-oily. Minimum density shall be 3.24 pcf. Use no asphalt or bitumen-
impregnated fiber with sealants.

D. Joint cleaner shall be as recommended by sealant or caulking compound manufacturer.

E. Joint Primer shall be as recommended by sealant manufacturer.

F. Bond Breaker tape shall be either polyethylene or plastic as recommended by the sealant
manufacturer.

G. Color: Where manufacturer’s standard colors do not closely match materials being sealed,
provide a custom color.

PART 3 — EXECUTION

3.01  GENERAL

A. Comply with sealant manufacturer's printed instructions except where more stringent
requirements are shown or specified and except where manufacturer's technical
representative directs otherwise.
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3.02 SHIPPING, HANDLING AND STORAGE

A. Store and handle materials so as to prevent the inclusion of foreign matter or the damage
of materials by water or breakage. Procure and store in original containers until ready
for use. Material showing evidence of damage will be rejected.

B. Store and handle materials so as to prevent the inclusion of foreign matter or the damage
of materials by water or breakage. Procure and store in original containers until ready
for use. Material showing evidence of damage shall be rejected.

3.03 INSTALLATION

A. Employ only proven installation techniques, which will insure that sealants will be
deposited in uniform, continuous ribbons without gaps or air pockets, with complete
"wetting" of the joint bond surface equally on opposite sides. Except as otherwise
indicated, the Contractor shall fill the sealant rabbet to a concave surface, slightly below
adjoining surfaces. Where horizontal joints are between a horizontal surface and a
vertical surface, fill joint to form a slight cove, so that joint will not trap moisture and dirt.

B. Install sealants to depths as specified, or if not, as recommended by the sealant
manufacturer and as follows:

1. Moving Joints: For normal moving joints sealed with elastomeric sealants but not
subject to traffic, fill joints to a depth equal to 50% of joint width, but not more than
1/2-inch deep or less than 1/4-inch deep.

2. Sealed Joints: For joints sealed with non-elastomeric sealants and caulking
compounds, fill joints to a depth in the range of 75% to 125% of joint width.

3. Thresholds: Set thresholds in full bed of caulking compound; remove excess
materials.

3.04 SCHEDULE
Schedule of Sealants
Application Sealant Color
Vertical and horizontal expansion joints and other Type 1 To closely match adjacent
locations for concrete seawall cap. surfaces and as selected by
the City.
Vertical and horizontal joints bordered on both Type 2 To closely match adjacent
sides by concrete, masonry, precast concrete, surfaces or mortar and as
EIFS, or other porous building material. selected by the City.
Vertical and horizontal joints bordered on both Type 3 To closely match adjacent
sides by painted metals, anodized aluminum, mill surfaces and as selected by
finished aluminum, PVC, glass or other non-porous the City.
building material.
Masonry expansion and control joints less than Type 2 To closely match adjacent
1%4" wide. surfaces and as selected by
the City.
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Application Sealant Color
Masonry expansion and control joints equal or Type 1 To closely match adjacent
greater than 1% inches wide and not to exceed 2”. surfaces and as selected by
the City.
Interior — wood trim and finish joints. Type 5 Color to be selected by City
Sanitary areas, joints in ceramic tile, around Type 4 To closely match adjacent

plumbing fixtures, countertops, and back splashes.
See Note 1.

surfaces and as selected by
the City.

Perimeter sealing of doors, windows, louvers,
piping, ducts, and electrical conduit. See Note 2.

Type 2 OR Type 3

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

Below thresholds. Type 6 Manufacturer's standard

Submerged in liquids. See Note 4. Type 1 Manufacturer's standard

Submerged in liquids with high concentration of Type 7 Manufacturer’s standard

chlorine (> 2 ppm).

Horizontal Joints exposed to vehicular or Type 8 To closely match adjacent

pedestrian traffic. surfaces.

Other joints indicated on the drawings or Type To closely match adjacent

customarily sealed but not listed. recommended by  surfaces and as selected by
manufacturer the City.

Note 1:Sealant for Laboratory Countertop shall be as recommended by countertop manufacturer.

Note 2:Provide UL approved sealants for penetrations thru fire-rated walls and as specified in Section 07270.
Note 3:Sealants which will come in contact with potable water shall meet the requirements of NSF 61.

Note 4:Where sealant will be immersed in liquid chemicals verify compatibility prior to installation of sealant.

3.05 PROTECTION OF ADJOINING SURFACES

A. Prime or seal the joint surfaces wherever shown or recommended by the sealant
manufacturer. Do not allow primer/sealer to spill or migrate onto adjoining surfaces.

3.06 SEALANT BACKER ROD

A. Install sealant backer rod for liquid elastomeric sealants, except where shown to be
omitted or recommended to be omitted by sealant manufacturer for the application

shown.

3.07 BOND BREAKER

A. Install bond breaker tape wherever shown and wherever required by manufacturer's
recommendations to insure that elastomeric sealants will perform properly.

07920 4

SEALANTS AND GAULKING
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3.08 SPILLAGE

A. Sealants or compounds shall not overflow or spill onto adjoining surfaces, or to migrate
into the voids of adjoining surfaces. Masking tape or other precautionary devices shall
be used to prevent staining of adjoining surfaces.

3.09 CURING

A. Sealants and caulking compounds shall be cured in compliance with manufacturer's
instructions and recommendations, to obtain high early bond strength, internal cohesive
strength, and surface durability.

3.10 CLEANING

A. Excess and spillage of compounds shall be promptly removed as the work progresses.
Adjoining surfaces shall be cleaned by whatever means may be necessary to eliminate
evidence of spillage. Do not damage the adjoining surfaces or finishes.

- END OF SECTION -
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SECTION 09900 PAINTING

PART 1 — GENERAL

1.01 THE REQUIREMENT

A. The Contractor shall furnish all labor, tools, materials, supervision and equipment
necessary to do all the work specified herein and as required for a complete installation,
including surface preparation, priming and painting of Contractor furnished equipment,
materials, and structures.

B. Section includes:

1. Paint Materials

2. Shop Painting

3. Field Painting
a. Surface Preparation
b. Piping and Equipment Identification
c. Schedule of Colors
d. Work in Confined Spaces
e. OSHA Safety Colors

1.02 GENERAL INFORMATION AND DESCRIPTION

A. The term "paint," as used herein, includes emulsions, enamels, paints, stains, varnishes,
sealers, cement filler, cement epoxy fillers and other coatings, whether used as prime,
intermediate, or finish coats.

B. All paint for concrete and metal surfaces shall be especially adapted for use in and around
water and wastewater treatment facilities and shall be applied in conformance with the
manufacturer's published specifications.

C. All paint for final coats shall be fume resistant, compounded with pigments suitable for
exposure to sewage gases, especially to hydrogen sulfide and to carbon dioxide.
Pigments shall be materials which do not tend to darken, discolor, or fade due to the
action of sewage gases. If a paint manufacturer proposes use of paint which is not
designated "fume resistant” in its literature, it shall furnish full information concerning the
pigments used in this paint.

D. 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.

09900 1 kML HYSE
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Coatings used in conjunction with potable water supply systems shall have U.S.
Environmental Protection Agency (EPA) and FDA approval for use with potable water and
shall not impart a taste or odor to the water.

All building, facilities, structures, and appurtenances, as indicated on the Drawings and as
specified herein, shall be painted with not less then one shop coat and two field coats, or
one prime coat and two finish coats of the appropriate paint. Items to be painted include,
but are not limited to, exterior and interior concrete, structural steel, miscellaneous
metals, steel and aluminum doors and frames, concrete block, ductwork, sluice gates,
operators, pipe fittings, valves, mechanical equipment, motors, conduit, and all other
work which is obviously required to be painted unless otherwise specified.

Baked on enamel finishes and items with standard shop finishes such as graphic panels,
electrical equipment, toilet partitions, lockers, instrumentation, etc., shall not be field
painted unless the finish is damaged during shipment or installation. Aluminum, stainless
steel, fiberglass and bronze work shall not be painted unless color coding and marking is
required or otherwise specified. A list of surfaces not to be coated is included in Article
1.09 of this Section.

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.

The Contractor shall obtain all permits, licenses and inspections and shall comply with all
laws, codes, ordinances, rules and regulations promulgated by authorities having
jurisdiction which may bear on the work. This compliance will include Federal Public Law
91-596 more commonly known as the "Occupational Safety and Health Act of 1970".

REFERENCE SPECIFICATION, CODES AND STANDARDS

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

a. SSPC-Vis1 Pictorial Surface Preparation Standards for
Painting Steel Structures

b. SSPC-SP2 Hand Tool Cleaning

c. SSPC-SP3 Power Tool Cleaning

d. SSPC-SP5 (NACE No. White Metal Blast Cleaning

e. SSPC-SP6 (NACE No. Commercial Blast Cleaning

f. SSPC-SP10 (NACE No. Near-White Metal Blast

g. SSPC-SP13 (NACE No. 6) Surface Preparation of Concrete

2. NACE - National Association of Corrosion Engineers

2 kML HYSE
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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

MANUFACTURERS

All painting materials shall be as manufactured by Tnemec, Carboline, Sherwin Williams,
or equal.

SUBMITTALS

The Contractor shall submit paint manufacturer's data sheets, application instructions, and
samples of each finish and color to the Engineer for review, before any work is started in
accordance with Section 01300 entitled, "Submittals."

. Submitted samples of each finish and color shall be prepared in a step-down format so

that the area of each sample indicates the appearance of the various coats. For example,
where a three-coat system is specified, the sample shall be divided into three areas
indicating one coat only, two coats and all three coats. The Engineer will provide written
authorization constituting a standard, as to color and finish only, for each coating system.

. The Contractor shall prepare a complete schedule of surfaces to be coated and shall

identify the surface preparation and paint system proposed for use. The Paint Schedule
shall be in conformance with Article 3.03 of this Section. The schedule shall contain the
name of the paint manufacturer, and the name, address, email address and telephone
number of the manufacturer’s representative that will inspect the Work, and/or the
certified NACE Level 2 (or higher) inspectors assigned by the manufacturer that will
inspect the Work of the steel sheet pile coating. The schedule shall be submitted to the
Engineer for review as soon as possible following the Notice to Proceed. The
manufacturer shall submit a letter stating that the paint systems are proper for the
exposure and service. [f applicable, the manufacturer shall recommend improvements
to the paint system specified, specific to the products being furnished.

Certifications of NACE Level 2 (or higher) inspectors (for seawall steel sheet pile coating).

For the seawall steel sheet pile coating, submit a coating repair plan procedure provided
by the paint manufacturer. The repair plan procedure shall consist of surface preparation
and a compatible painting system equal to or better than the original painting system that
will be applied in the field. Submit the corresponding paint manufacturer’s data sheets
and application instructions.

Name and detailed qualifications of the protective coating applicator or subcontractor.
Qualifications shall include, but not be limited to, five (5) project references which show
that the painting applicator or subcontractor has previous successful experience with the
specified or comparable coating systems, a list of installations that are currently in service
and documentation that applicator or subcontractor is currently a qualified applicator of
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the proposed coatings by the manufacturer. Include the name, address and telephone
number of the owner of each installation for which the coating applicator provided the
coating.

SERVICES OF MANUFACTURER'S REPRESENTATIVE

The Contractor shall purchase paint from an acceptable manufacturer. The manufacturer
shall assign a representative to inspect the application of his product both in the shop
and field. The Contractor, through the manufacturer's representative, shall submit his
report to the Engineer at the completion of his Work identifying the products used and
verifying that said products were properly applied and that the paint systems were proper
for the exposure and service.

. For the seawall steel sheet pile, the Contractor shall purchase paint from an acceptable

manufacturer. The manufacturer shall assign a certified NACE Level 2 (or higher)
inspector, to provide continuous inspection of the application of the products and to
provide an inspection report of all elements painted. Certification of all NACE Level 2 (or
higher) inspectors shall be submitted for review prior to surface preparation and painting.
The inspection report shall be submitted at the completion of painting. The report shall
reference each structural element, identify the products used and verify they were applied
in conformance with the contract documents.

. Services shall also include, but not be limited to, inspecting prior coatings of paint,

determination of best means of surface preparation, inspection of complete work, and re-
inspection of painted work to be performed six months after the job is completed.

MANUFACTURER'S INSTRUCTIONS

The manufacturer's published instructions for use as a guide in specifying and applying
the manufacturers proposed paint shall be submitted to the Engineer. Paint shall not be
delivered to the job before acceptance of the manufacturer's instructions is given by the
Engineer.

. Amanufacturer's paint will not be considered for use unless that manufacturer's published

instructions meets the following requirements:

1. The instructions must have been written and published by the manufacturer for the
purpose and with the intent of giving complete instruction for the use and application
of the proposed paint in the locality and for the conditions for which the paint is
specified or shown to be applied under this Contract.

2. Alllimitations, precautions, and requirements that may adversely affect the paint; that
may cause unsatisfactory results after the painting application; or that may cause the
paint not to serve the purpose for which it was intended; that is, to protect the covered
material from corrosion, shall be clearly and completely stated in the instructions.
These limitations and requirements shall, if they exist, include, but not be limited to
the following:

a. Methods of application

b. Number of coats
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c. Thickness of each coat

d. Total thickness

e. Drying time of each coat, including primer
f.  Primer required to be used

g. Primers not permitted

h. Use of a primer

i.  Thinner and use of thinner

j- Temperature and relative humidity limitations during application and after
application

k. Time allowed between coats

I.  Protection from sun

m. Physical properties of paint including solids content and ingredient analysis
n. Surface preparation

0. Touch up requirements and limitations

Concrete surfaces specified by the paint manufacturer to be acid etched shall be etched
in accordance with the manufacturer's instructions. The surface shall then be thoroughly
scrubbed with clean water, rinsed, and allowed to dry. The surface shall be tested with a
moisture meter to determine when dry before coating. The surface shall also be tested
for pH to determine the acid has been properly neutralized.

QUALITY ASSURANCE

The Contractor shall give the Engineer a minimum of three days advance notice of the
start of any field surface preparation work of coating application work.

All such Work shall be performed only in the presence of the Engineer, unless the Engineer
has specifically allowed the performance of such Work in his absence.

Review by the Engineer, or the waiver of review of any particular portion of the Work, shall
not relieve the Contractor of his responsibility to perform the Work in accordance with
these Specifications.

. The Contractor shall provide references of the coating applicator or subcontractor per

article 1.05, E.

SAFETY AND HEALTH REQUIREMENTS

In accordance with requirements of OSHA Safety and Health Standards for Construction
(29CFR1926) and the applicable requirements of regulatory agencies having jurisdiction,
as well as manufacturer's printed instructions, appropriate technical bulletins, manuals,
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and material safety data sheets, the Contractor shall provide and require use of personnel
protective and safety equipment for persons working in or about the project site.

B. Respirators shall be worn by persons engaged or assisting in spray painting. The
Contractor shall provide ventilating equipment and all necessary safety equipment for the
protection of the workmen and the work.

C. All paint shall comply with all requirements of the Air Pollution Regulatory Acts concerning
the application and formulation of paints and coatings for an area in which the paints are
applied. Specifically, paints shall be reformulated as required to meet the local, State
and Federal requirements.

1.10 SURFACES NOT TO BE COATED

A. The following items shall not be coated unless otherwise noted:

1.1

1.
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Encased piping or conduit.

Stainless steel work.

Clear PVC secondary containment piping.

Galvanized checkered plate.

Aluminum handrails, walkways, windows, louvers, grating and checkered plate.
Flexible couplings, lubricated bearing surfaces and insulation.

Packing glands and other adjustable parts of mechanical equipment.

Finish hardware.

Steel encased in concrete or masonry (except for seawall).

. Plastic switch plates and receptacle plates.
. Signs and nameplates.

. Any code-required labels, such as Underwriters’ Laboratories and Factory Mutual, or

any equipment identification, performance rating, name or nomenclature plates.

Any moving parts of operating units, mechanical and electrical parts, such as valve
and damper operators, linkages, sensing devices, motor and fan shafts, unless
otherwise indicated.

QUALITY WORKMANSHIP

A. The Contractor shall be responsible for the cleanliness of his painting operations and shall
use covers and masking tape to protect work whenever such covering is necessary, or if
so requested by the City. Any unwanted paint shall be carefully removed without damage
to any finished paint or surface. If damage occurs, the entire surface, adjacent to and
including the damaged area, shall be repainted without visible lapmarks and without
additional cost to the City.

09900
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Painting found defective shall be scraped or sandblasted off and repainted as the City may
direct. Before final acceptance of the work, damaged surfaces of paint shall be cleaned
and repainted as directed by the City.

ADDITIONAL PAINT

At the end of the project, the Contractor shall turn over to the City a one gallon can (single
component material) or small kit (multi component material — minimum of one gallon
yield) of each type and color of paint, primer, thinner or other coating used in the field
painting. The material shall be delivered in unopened, labeled cans as it comes from the
factory. The manufacturer's literature describing the materials and giving directions for
their use shall be furnished in three bound copies. A type-written inventory list shall be
furnished at the time of delivery.

SHIPPING, HANDLING AND STORAGE

All painting materials shall be brought to the job site in the original sealed labeled
containers of the paint manufacturer and shall be subject to review by the Engineer.
Where thinning is necessary, only the product of the manufacturer furnishing the paint
shall be used. All such thinning shall be done strictly in accordance with the
manufacturer's instructions, and with the full knowledge of the Engineer.

Materials and their storage shall be in full compliance with the requirements of pertinent
codes and fire regulations. Receptacles shall be placed outside buildings for paint gates
and containers. Paint waste shall not be disposed of in plumbing fixtures, process drains
or other plant systems or process units.

PART 2 - PRODUCTS

2.01

MATERIALS

A. Table 09900-1 depicts the coatings referenced in Article 3.03 of this Section entitled, "Paint

Schedule". Table 09900-1 lists Tnemec, Carboline, and Sherwin-Williams products as a
reference. Equivalent products by the Manufacturer’s listed in Article 1.04 of this Section
may be submitted for review.

TABLE 09900-1
PRODUCT LISTING

Ref. Manufacturer’s Reference
No. Description Tnemec Carboline Sherwin-Williams
101 Waterborne 151-1051 ElastoGrip | Sanitile 120 Loxon Conditioner
Polyamine Epoxy FC
102 Water Based Block 1254 Epoxoblock WB | Sanitile 100 Corobond 300
Filler
09900 ! RN NG
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Manufacturer’s Reference

Ref.
No. Description Tnemec Carboline Sherwin-Williams
103 Modified 135 — Color Carboguard 890 — Macropoxy 646
Polyamidoamine Color
Epoxy
104 Polyamidoamine N69 — 1211 Carboguard 890 — Macropoxy 646
Epoxy Primer 0500
105 Polyamidoamine N69 — Color Carboguard 890 — Macropoxy 646
Epoxy Color
106 Coal Tar epoxy 46H-413 Hi-Build Bitumastic 300M Hi-Mil Sher Tar
Tneme-Tar Epoxy
107 Waterborne Acrylic 113-Color Sanitile 255 — Color Hi-Bild WB Catalyzed
Epoxy Epoxy
110 Aliphatic Acrylic 1095 — Color Carbothane 133HB — | Acrolon Ultra
Polyurethane Color
111 Modified Waterborne | 156 - Envirocrete Flexxide Elastomer Loxon XP
Acrylate (Smooth Texture)
114 Acrylic Concrete 6 Tneme-Cryl Sanitile 120 Loxon Conditioner
Primer
115 Aromatic Urethane / 90-97 Tneme-Zinc Carbozinc 859 Corothane |
Epoxy Zinc Rich Galvapac
116 Water repellent 668 Chemprobe Carbocrete Sealer H&C SL-40
Deck A Pell 40 WB
118 Epoxy Modified 218 MortarClad Carboguard 510 SG Corobond 300
Cementitious Mortar
119 Cycloaliphatic Amine | 104 H.S. Epoxy Carboguard 893 Tank Clad HS
Epoxy (Non-immersion)
Phenoline 385
(Immersion)
121 Organic Zinc 90-97 Tneme-Zinc Carbozinc 85 Zinc Clad 4100
09900 8 RN NG
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PART 3 - EXECUTION

3.01

SURFACE PREPARATION

A. General

09900

1.

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

Threaded portions of valve and gate stems, machined surfaces which are limited for
sliding contact, surfaces which are to be assembled against gaskets, surfaces or
shafting on which sprockets are to fit, or which are intended to fit into bearings,
machined surfaces of bronze trim on slide gates and similar surfaces shall be masked
off to protect them from the sandblasting of adjacent surfaces. Cadmium-plated or
galvanized items shall not be sandblasted unless hereinafter specified, except that
cadmium-plated, zinc-plated, or sherardized fasteners used in assembly of
equipment to the sandblasted shall be sandblasted in the same manner as the
unprotected metal. All installed equipment, mechanical drives, and adjacent painted
equipment shall be protected from sandblasting. Protection shall prevent any sand or
dust from entering the mechanical drive units or equipment where damage could be
caused.

Hardware accessories, machined surfaces, plates, lighting fixtures, and similar items
in place prior to cleaning and painting, and not intended to be painted, shall be
protected or removed during painting operations and repositioned 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.

° kML HYSE
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Sand from sandblasting shall be thoroughly removed, using a vacuum cleaner if
necessary. No surface which has been sandblasted shall be painted until inspected
by the Engineer.

B. Metal Surfaces

09900

1.

Except as otherwise provided, all preparation of metal surfaces shall be in
accordance with Specifications SP-1 through SP-10 of the Society for Protective
Coatings (SSPC). Where the Society for Protective Coatings Specifications are
referred to in these Contract Documents, the corresponding Pictorial Surfaces
Preparation Standard shall be used to define the minimum final surface conditions to
be supplied. Grease and oil shall be removed and the surface prepared by hand tool
cleaning, power tool cleaning or blast cleaning in accordance with the appropriate
Specification SP-1 through SP-30.

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.

e. [Equipment is in good operating condition.

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

being provided and followed.

Weld flux, weld spatter and excessive rust scale shall be removed by power tool
cleaning as per SSPC-SP-3.

All ferrous metal surfaces not required to be galvanized shall be cleaned of all oil
grease, dirt, rust and tight and loose mill scale by blasting in accordance with the
following: SSPC-SP 5 White Metal Blast Cleaning and comply with the visual standard
NACE No. 1, for shop prepared and shop primed metal to be submerged or in a
corrosive environment, SSPC-SP10 Near White Metal Blast Cleaning, and comply
with the visual standard NACE No. 2 for field prepared metal to be submerged or in
a corrosive environment, SSPC-SP6 and comply with the visual standard NACE No.
3 for metal in all other locations. Steel sheet piles shall receive surface preparation
in accordance with SSPC-SP 10 Near White Metal Blast Cleaning with the visual
standard NACE No. 2 with a minimum angular anchor profile of 1.5 - 2.0 mils or other
stringent recommendations from paint manufacturer. Pickling, complying with SSPC-
SP 8, may be substituted for Near White Blast in areas as determined by the
Engineer. Priming shall follow sandblasting before any evidence of corrosion occurs,
before nightfall and before any moisture is on the surface.

Field surface preparation of small, isolated areas such as field welds, repair of
scratches, abrasions or other marks to the shop prime or finish shall be cleaned by
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power tools in accordance with SSPC-SP 3, or in difficult and otherwise inaccessible
areas by hand cleaning in accordance with SSPC-SP 2 and spot primed.

All coated surfaces shall be cleaned prior to application of successive coats. All non
ferrous metals not to be coated shall be cleaned. This cleaning shall be done in
accordance with SSPC-SP 1, Solvent Cleaning.

All shop coated surfaces shall be protected from damage and corrosion before and
after installation by treating damaged areas immediately upon detection. Abraded or
corroded spots on shop coated surfaces shall be prepared in accordance with SSPC-
SP 2, Hand Tool Cleaning and then touched up with the same materials as the shop
coat.

All shop coated surfaces which are faded, discolored, or which require more than
minor touch up, in the opinion of the Engineer, shall be repainted. Cut edges of
galvanized sheets, electrical conduit, and metal pipe sleeves, not to be finish painted,
shall be cleaned in accordance with SSPC-SP 1, Solvent Cleaning and primed with
zinc dust zinc oxide metal primer.

C. Concrete Surfaces

1.

Concrete surfaces are to be cured for at least 28 days prior to surface preparation,
unless coatings are recommended for application over green concrete surfaces.

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

Non-submerged concrete and masonry surfaces to be painted shall be prepared by
removing efflorescence, chalk, dust, dirt, grease, oil, form coating, tar and by
roughening to remove glaze. All surfaces shall be repaired prior to commencement
of the coating operation.

Concrete immersion surfaces that are to be coated shall be prepared in accordance
to SSPC-SP13/NACE No. 6 to remove all laitance, curing compounds, hardeners,
sealers, and other contaminants, and to provide a minimum surface profile. Refer to
manufacturer’s recommendation for specific coating being applied and adhere to ICRI
Concrete Surface Preparation Profiles (CSP 1-10) when reviewing concrete surface
preparation. Areas of concrete which contain bug holes or voids shall be filled with
the manufacturer's approved filler material.

D. Exposed Pipe, Valves and Pumps

09900

1.

Bituminous coated pipe shall not be used in exposed locations. Pipe which shall be
exposed after project completion shall be primed in accordance with the requirements
herein. Any bituminous coated ferrous pipe which is inadvertently installed in
exposed locations shall be sandblasted to SSPC SP 5 White Metal before priming
and painting.

After installation and prior to finish painting, all exterior, exposed flanged joints shall
have the gap between adjoining flanges and gaps between the pipe wall and
threaded-on flanges sealed with a single component Thiokol caulking to prevent rust
stains.

B kML HYSE

Exhibit 1D
Page 1120 of 2050



PROJECT #12082 — VICTORIA PARK STORMWATER IMPROVEMENTS

E. PVC Pipe Surfaces
1. All pipe surfaces shall be cleaned and lightly sanded before painting.
F. Existing 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, totally
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.

3.02 SHOP PAINTING

A. All fabricated steel work and equipment shall receive at the factory at least one shop coat
of prime paint compatible with the paint system required by these Specifications. The
Contractor shall coordinate all shop priming to ensure compatibility with paint system
specified. Surface preparation prior to shop painting shall be as specified herein. Finish
coats may be applied in the shop if acceptable to the Engineer. All shop painted items
shall be properly packaged and stored until they are incorporated in the Work. Any
painted surfaces that are damaged during handling, transporting, storage or installation
shall be cleaned, scraped, and patched before field painting begins so that Work shall be
equal to the original painting received at the shop. Equipment or steel Work that is to be
assembled on the site shall likewise receive a minimum of one shop coat of paint at the
factory. Surfaces of exposed members that will be inaccessible after erection shall be
prepared and painted before erection.

B. The Contractor shall specify the shop paints to be applied when ordering equipment in
order to assure compatibility of shop paints with field paints. The paints and surface
preparation used for shop coating shall be identified on shop drawings submitted to the
Engineer for review. Shop paint shop drawings will not be reviewed until the final project
paint system has been submitted by the Contractor and reviewed by the Engineer.

C. Shop finish coats may be the standard finish as ordinarily applied by the manufacturer if it
can be demonstrated to the Engineer that the paint system is equal to and compatible
with the paint system specified. However, all pumps, motors and other equipment shall
receive at least one field applied finish coat after installation.

09900 12 CB@M;U&%
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3.03 PAINT SCHEDULE

A. The Contractor shall adhere to this paint schedule, providing those paints named or equal.
DFT shall mean the minimum dry film thickness per application measured in mils.
Products are referenced by numbers listed in table 09900-1 in Article 2.01 of this Section
entitled "Product Listing." The paint schedule identifies the minimum DFT required per
coat. Ifthe Contractor does not achieve the specified DFT range in a single coat, he shall
provide additional coats as necessary at no additional cost to the City.

B. Steel Sheet Piling

1. Steel sheet piling used for seawalls

a.

Surface preparation per SSPC-SP 10 / NACE No. 2 Near White Metal Blast
Cleaning with a minimum angular anchor profile of 1.5 — 2.0 mils or other stringent
recommendations from paint manufacturer.

Apply organic zinc-rich primer to all surfaces of sheet piling.

Apply coal tar epoxy to all surfaces of sheet piling.

Application No. Description DFT
First - 1 coat 121 Organic Zinc-Rich Primer 3.0-35
Second - 1 coat 106 Coal Tar Epoxy 8.0-12.0
Finish - 1 coat 106 Coal Tar Epoxy 8.0-12.0
Min. Total 19.0 Mils

C. Metal Surfaces, Atmospheric (Exterior) Exposure

09900

1. Metal surfaces exposed to the atmosphere that do not come into contact with
corrosive atmosphere including the following types of surfaces shall be painted as
described below:

a.
b.
c.
d.

e.

Pumps, motors, process equipment, machinery, etc.
Above ground piping, valves and pipe supports.
Miscellaneous steel shapes, angles, etc.

Exposed surfaces of conduit, ductwork, etc.

Exposed non-factory painted surfaces of electric panels, air conditioning units,
etc.

Ferrous Metal

Application No. Description DFT
First -1 coat 104 Polyamidoamine Epoxy Primer 3.0 -5.0
Second - 1 coat (*) 105 Polyamidoamine Epoxy 20-3.0
Finish - 1 coat 110 Aliphatic Acrylic Urethane 3.0-4.0
13 cRNIHYS
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Min. Total 10.0 Mils

(*) Broadcast 50 mesh silica sand while still wet over entire digester cover area.

Non-Ferrous Metal

Application No. Description DFT

First - 1 coat 105 Polyamidoamine Epoxy 2.0-3.0

Second - 1 coat 110 Aliphatic Acrylic Urethane 3.0-4.0
Min. Total 6.0 Mils

Galvanized
Application No. Description DFT
Spot Repair 115 Aromatic Urethane / Epoxy 25-35
Zinc-Rich (spot)

First - 1 coat 105 Polyamidoamine Epoxy 2.0-3.0

Second - 1 coat 110 Aliphatic Acrylic Urethane 3.0-4.0
Min. Total 6.0 Mils

D. Metal Surfaces, Submerged Exposure

1. Metal surfaces that are submerged shall be painted as described below:

Application No. Description DFT

Stripe coat 119 Cycloaliphatic Amine Epoxy 3.0-5.0
First — 1 coat 119 Cycloaliphatic Amine Epoxy 4.0-6.0
Finish - 1 coat 119 Cycloaliphatic Amine Epoxy 4.0-6.0

Min. Total (excluding stripe coat) 10.0 Mils

E. Metal Surfaces, Interior Exposure

1. Interior metal surfaces (nonsubmerged) that do not come in contact with corrosive
atmosphere including the following types of surfaces shall be painted as follows:

a.

b.

09900

Pumps, motors, process equipment, machinery, etc.
Piping, valves and supports.
Miscellaneous steel shapes, angles, rails, etc.

Exposed surfaces of conduit, ductwork, etc.

Application No. Description DFT
First - 1 coat 104 Polyamidoamine Epoxy Primer 3.0 -5.0
Finish - 1 coat 105 Polyamidoamine Epoxy 4.0-6.0
1 KD B
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Min. Total 9.0 Mils

F. Ductile Iron Pipe, Exterior or Interior Exposure

1. Ductile iron pipe exterior or interior exposure shall receive the following types of paint:

Application No. Description DFT

First - 1 coat 105 Polyamidoamine Epoxy 6.0-10.0

Finish - 1 coat 110 Aliphatic Acrylic Polyurethane 3.0 -5.0
Min. Total 12.0 Mils

G. PVC Pipes, Exterior or Interior Exposure

1. PVC pipes, valves, and accessories, shall receive the following types of paint:

Application No. Description DFT

First - 1 coat 105 Polyamidoamine Epoxy 20-3.0

Finish - 1 coat 110 Aliphatic Acrylic Polyurethane  3.0-4.0
Min. Total 6.0 Mils

H. New Concrete, Masonry and Stucco, Exterior Exposure

1. The exterior above grade concrete, masonry, and stucco surfaces of all new
structures shall receive the following:

Surface preparation: Surface shall be clean and dry without efflorescence, chalk,
dust, dirt, grease, oil, form coating, and tar. Allow concrete to cure for 28 days.

Application No. Description DFT
Block Filler (*) 102 Water Based Epoxy Block Filler 100-150
SF/Gal
Primer (**) 114 Acrylic Concrete Primer 300-400
SF/Gal
First - 1 coat 111 Modified Waterborne Acrylate 4.0 - 6.0
Finish - 1 coat 111 Modified Waterborne Acrylate 4.0 - 6.0
Min. Total 10.0 Mils

(*) Block filler only to be used on new CMU
(**) Concrete primer for non-CMU applications

I. New Concrete and Masonry Surfaces, Interior Exposure

1. Interior exposed masonry and concrete wall and ceiling surfaces, including beam and
column surfaces of all new non-water retaining structures shall be painted as follows:

Surface preparation: Surface shall be clean and dry without efflorescence, chalk,
dust, dirt, grease, oil, form coating, and tar. Allow concrete to cure for 28 days.

09900 15 CE@M;U&%
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Application No. Description DFT
Block Filler (*) 102 Water Based Epoxy Block Filler 100-150
SF/Gal
Primer (**) 114 Acrylic Concrete Primer 300-400
SF/Gal
First - 1 coat 105 Polyamidoamine Epoxy 4.0-6.0
Finish - 1 coat 105 Polyamidoamine Epoxy 4.0-6.0
Min. Total 10.0 Mils

*Block Filler shall only be used on new masonry.

** Concrete primer for non-CMU applications

J. Existing or New Concrete Surfaces, Submerged Exposure:

1. Existing or new concrete surfaces submerged in stormwater, including but not limited
to the following types of surfaces, shall be painted as described below:

a. Interior of wet wells
b. Interior of intake structures

c. Interior of effluent boxes

Application No. Description DFT

First - 1 coat 106 Epoxy, coal tar, thinned 6.0-8.0

Finish - 1 coat 106 Epoxy, coal tar, (Hi-Build) 14.0 — 20.0
Min. Total 20.0 Mils

K. Concrete Surfaces, Buried Exposure:

1. The exterior surfaces of cast-in-place concrete walls and precast concrete structures
from the top of the footing up to six inches below finished grade shall be painted as

follows:
Application No. Description DFT
First - 1 coat 106 Epoxy, coal tar, thinned 6.0-8.0
Finish - 1 coat 106 Epoxy, coal tar, thinned 14.0 — 20.0
Min. Total 20.0 Mils

3.04 PAINTING

A. Application: All paint shall be applied by experienced painters with brushes or other
applicators acceptable to the Engineer.

09900 16 CE@MJU&%
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Paint shall be applied without runs, sags, thin spots, or unacceptable marks. Paints
shall be applied at the rate specified by the manufacturer to achieve the minimum dry
mil thickness required. Additional coats of paint shall be applied, if necessary, to
obtain thickness specified.

2. Paint shall be applied with spraying equipment only on those surfaces approved by

the Engineer. If the material has thickened or must be diluted for application by spray
gun, each coat shall be built up to the same film thickness achieved with undiluted
brushed on material. Where thinning is necessary, only the products of the particular
manufacturer furnishing the paint shall be used; and all such thinning shall be done
in strict accordance with the manufacturer's instructions, as well as with the full
knowledge of the Engineer.

3. Surfaces not accessible to brushes or rollers may be painted by spray by dauber or

sheepskins and paint mitt. If any of these methods is to be used, it shall be done in
strict accordance with the manufacturer's instructions, as well as with the full
knowledge of the Engineer.

B. Drying Time: A minimum of twenty four hours drying time shall elapse between

applications of any two coats of paint on a particular surface unless shorter time periods
are a requirement of the manufacturer or specified herein. Longer drying times shall be
required for abnormal conditions as defined by the manufacturer.

C. Weather Restrictions: No painting whatsoever shall be accomplished in rainy or

D.

09900

1.

excessively damp weather when the relative humidity exceeds 85 percent, or when the
general air temperature cannot be maintained at 50 degrees Fahrenheit or above
throughout the entire drying period. No paint shall be applied when it is expected that
the relative humidity will exceed 85 percent or that the air temperature will drop below 50
degrees Fahrenheit within 18 hours after the application of the paint.

Dew or moisture condensation should be anticipated; and if such conditions are
prevalent, painting shall be delayed until midmorning to be certain the surfaces are
dry. The day's painting shall be completed well in advance of the probable time of day
when condensation will occur.

Inspection of Surfaces

1.

Surface preparation and every field coat of priming and finishing paint shall be
inspected by the Engineer or his/her authorized representative before the succeeding
coat is applied. The Contractor shall follow a system of tinting successive paint coats
so that no two coats for a given surface are exactly the same color. Areas to receive
black protective coatings shall in such cases be tick marked with white or actually
gauged as to thickness when finished.

2. Before application of the prime coat and each succeeding coat, any defects or

deficiencies in the prime coat or succeeding coat shall be corrected by the Contractor
before application of any subsequent coating.

3. Samples of surface preparation and of painting systems shall be furnished by the

Contractor to be used as a standard throughout the job, unless omitted by the
Engineer.

17 kML HYSE
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4. When any appreciable time has elapsed between coatings, previously coated areas
shall be carefully inspected by the Engineer, and where, in his opinion, surfaces are
damaged or contaminated, they shall be cleaned and recoated at the Contractor's
expense. Recoating times of manufacturer's printed instructions shall be adhered to.

5. Coating thickness shall be verified by the use of a dry film thickness digital gauge.
Gauge shall be Elcometer 456 or equal and shall be properly calibrated. Coating
thickness on non-metal surfaces shall be verified by the use of an ultrasonic gauge.
Ultrasonic gauge shall be Positector 200 or equal. Gauges shall include the entire
range of coating thicknesses required in this section.

6. The Contractor shall provide free of charge to the Engineer two new digital dry film
gauges and two wet film gauges to be used to inspect coating by Engineer and
Contractor. One gauge may be used by Contractor and returned each day to the
Engineer. Engineer will return gauges to Contractor at completion of job.

7. Coatings shall pass a holiday detector test.

8. 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.

9. 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.

a. 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.

b. 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.

E. Special Areas

1. All surfaces which are to be installed against concrete, masonry etc., and will not be
accessible for field priming and/or painting shall be back primed and painted as
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specified herein, before erection. Anchor bolts shall be painted before the erection of
equipment and then the accessible surfaces repainted when the equipment is
painted.

Special attention shall be given to insure that edges, corners, crevices, welds and rivets
receive a film thickness equivalent to that of the adjacent painted surfaces.

Safety
1. Respirators shall be worn by persons engaged or assisting in spray painting. The

Contractor shall provide ventilating equipment and all necessary safety equipment for
the protection of the workmen and the Work.

. Quality Workmanship

1. The Contractor shall be responsible for the cleanliness of his painting operations and
shall use covers and masking tape to protect the Work whenever such covering is
necessary, or if so requested by the City. Any unwanted paint shall be carefully
removed without damage to any finished paint or surface. If damage does occur, the
entire surface, adjacent to and including the damaged area, shall be repainted without
visible lap marks and without additional cost to the City.

Defective/Damaged Coating System

1. Painting found defective shall be scraped or sandblasted off and repainted as the
Engineer or his/her authorized representative may direct. Before final acceptance of
the Work, damaged surfaces of paint shall be cleaned and repainted as directed by
the Engineer or his/her representative.

2. If the coating system is determined to require repair/field touch up, the Contractor
shall strictly adhere to the approved repair plan procedure per article 1.05, D.
Contractor shall notify the Engineer prior to commencing any surface preparation and
coating repair in order to verify the affected zone. Painting shall not be performed if
adverse conditions, such as rain or rising seawater, are expected.

Any pipe scheduled to be painted and having received a coating of a tar or asphalt
compound shall be painted with two coats or "Intertol Tar Stop", "Tnemec Tar Bar" or
equal before successive coats are applied in accordance with the paint schedule.

SCHEDULE OF COLORS

All colors shall be as designated by the Engineer at the shop drawing review. The
Contractor shall submit color samples including custom color choices as required to the
Engineer as specified in Article 1.05 of this Section. The Contractor shall submit suitable
samples of all colors and finishes for the surfaces to be painted, or on portable surfaces
when required by the Engineer. The Engineer shall decide upon the choice of colors and
other finishes when alternates exist. No variation shall be made in colors without the
acceptance from the City. Color names and/or numbers shall be identified according to
the appropriate color chart issued by the manufacturer of the particular product in
question.

B. All above ground water main piping shall be painted white with blue longitudinal striping.

09900
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All underground water main piping shall have continuous 4” blue longitudinal stripe.

All above ground force main piping shall be painted green.

OSHA SAFETY COLORS

Items listed in ANSI Z53.1-1971, Section 2.1 shall be painted ANSI Red. In general, these
items shall include fire protection equipment and apparatus; wall mounted breathing
apparatus, danger signs and locations; and stop bars, buttons or switches. In addition
all hose valves and riser pipes, fire protection piping and sprinkler systems, and electrical
stop switches shall be painted ANSI Red.

Items listed in ANSI Z53.1-1971, Section 2.3 shall be painted ANSI Yellow. Yellow shall
be the basic color for designating caution and for marking physical hazards such as
striking against, stumbling, falling, tripping, and "caught in between". In addition, an 8-
inch wide strip on the top and bottom tread of stairways shall be coated.

WORK IN CONFINED SPACES

The Contractor shall provide and maintain safe working conditions for all employees.
Fresh air shall be supplied continuously to confined spaces through the combined use of
existing openings, forced draft fans, or by direct air supply to individual workers. Paint
fumes shall be exhausted to the outside from the lowest level in the contained space.

. Electrical fan motors shall be explosion proof if in contact with fumes. No smoking or open

fires will be permitted in, or near, confined spaces where painting is being done.

CLEANING

The Work area shall be at all times kept free from accumulation of waste material and
rubbish caused by the Work. At the completion of the painting, all tools, equipment,
scaffolding, surplus materials, and all rubbish around the Work areas shall be removed
and the Work left broom clean unless otherwise specified.

- END OF SECTION -
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SECTION 11000 EQUIPMENT GENERAL PROVISIONS

PART 1 — GENERAL

1.01

A

1.02

1.03

11000

THE REQUIREMENT

The Contractor shall furnish, install, test, and place in acceptable operation all mechanical
equipment and all necessary accessories as specified herein, as shown on the Drawings,
and as required for a complete and operable system.

The mechanical equipment shall be provided complete with all accessories, special tools,
spare parts, mountings, and other appurtenances as specified, and as may be required
for a complete and operating installation.

It is the intent of these Specifications that the Contractor shall provide the City complete
and operational equipment/systems. To this end, it is the responsibility of the Contractor
to coordinate all interfaces with related mechanical, structural, electrical, instrumentation
and control work and to provide necessary ancillary items such as controls, wiring, etc., to
make each piece of equipment operational as intended by the Specifications.

The complete installation shall be free from excessive vibration, cavitation, noise, and oil
or water leaks.

The requirements of this section shall apply to equipment furnished under Divisions 11
and 15.

REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

All equipment, materials, and installations shall conform to the requirements of the most
recent editions with latest revisions, supplements, and amendments of the specifications,
codes, and standards listed in the Section 01090 — Reference Standards.

PERFORMANCE AFFIDAVITS

When required in the individual equipment Specifications, the Contractor shall submit
manufacturer's Performance Affidavits for equipment to be furnished.

By these affidavits, each manufacturer must certify to the Contractor and the City, jointly,
that each manufacturer has examined the Contract Documents and that the equipment,
apparatus, or process the manufacturer offers to furnish will meet in every way the
performance requirements set forth or implied in the Contract Documents.

The Contractor must transmit to the Engineer three (3) original copies of the affidavit given
by the manufacturer or supplier along with the initial Shop Drawing submittals.

The Performance Affidavit must be signed by an officer of the Basic Corporation,
partnership, or company manufacturing the equipment and witnessed by a notary public.

The Performance Affidavit shall have the following format:
Addressed to: (Contractor) and City of Fort Lauderdale

EQUIPMENT GENERAL
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Reference:  Stormwater Master Plan Modeling and Design Implementation

Project Name

Text: (Manufacturer's Name) has examined the Contract Documents and hereby
state that the (Product) meets in every way the performance requirements
set forth or implied in Section of the Contract Documents.

Signature: Corporate Officers shall be Vice President, or higher. (Unless statement

authorizing signature is attached.)
1.04 SHOP DRAWINGS

A. Shop Drawings shall be submitted to the Engineer for all equipment in accordance with
the Section 01300 — Submittals and shall also include the following information:

1. Performance characteristics and descriptive data.

2. Detailed equipment dimensional drawings and setting plans.

3. General lifting, erection, installation, and adjustment instructions, and
recommendations.

4. Complete information regarding location, type, size, and length of all field welds in

accordance with "Standard Welding Symbols" AWS A2.0 of the American Welding
Society. Special conditions shall be fully explained by notes and details.

5. The total uncrated weight of the equipment plus the approximate weight of shipped
materials. Support locations and loads that will be transmitted to bases and
foundations. Exact size, placement, and embedment requirements of all anchor
bolts.

6. Details on materials of construction of all components including applicable ASTM
designations.

7. Information on bearing types and bearing life.
8. Gear box design and performance criteria and AGMA service factor.
9. Piping schematics.

10. Motor data sheet indicating motor horsepower; enclosure type; voltage; insulation
class; temperature rise and results of dielectric tests; service-rating; rotational
speed; motor speed-torque relationship; efficiency and power factor at 1/2, 3/4 and
full load; slip at full load; running, full load, and locked rotor current values; and
safe running time-current curves. Refer to Specification D.

11. Equipment and motor protective device details. Connection diagrams for motor
and all protective devices.

12. Equipment shop coating systems, interior and exterior.
EQUIPMENT GENERAL
11000 2 PROWISHOBES
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13. Panel layout drawings, schematic wiring diagrams, and component product data
sheets for control panels. Refer to Division 16 and Division 17.

14. A list of spare parts and special tools to be provided.

15. Any additional information required to show conformance with the equipment
specifications.

16. Warranty documentation including statement of duration of warranty period and
contact phone numbers and addresses for warranty issues.

SHOP DRAWINGS ON ITEMS REQUIRING PERFORMANCE AFFIDAVITS WILL NOT
BE REVIEWED UNTIL ACCEPTABLE PERFORMANCE AFFIDAVITS ARE RECEIVED.

OPERATION AND MAINTENANCE INSTRUCTION/MANUALS

Operation and Maintenance (O&M) manuals shall be submitted in accordance with the
Section 01300 — Submittals.

GENERAL INFORMATION AND DESCRIPTION

All parts of the equipment furnished shall, be designed and constructed for the maximum
stresses occurring during fabrication, transportation, installation, testing, and all conditions
of operation. All materials shall be new, and both quality and materials shall be entirely
suitable for the service to which the units are to be subjected and shall conform to all
applicable sections of these Specifications.

All parts of duplicate equipment shall be interchangeable without modification.
Manufacturer's design shall accommodate all the requirements of these Specifications.

Equipment and appurtenances shall be designed in conformity with ASTM, ASME, AIEE,
NEMA, and other generally accepted applicable standards.

All bearings and moving parts shall be adequately protected by bushings or other
approved means against wear, and provision shall be made for accessible lubrication by
extending lubrication lines and fittings to approximately 30 inches above finished floor
elevation.

Details shall be designed for appearance as well as utility. Protruding members, joints,
corners, gear covers, etc., shall be finished in appearance. All exposed welds on
machinery shall be ground smooth and the corners of structural shapes shall be rounded
or chamfered.

Machinery parts shall conform within allowable tolerances to the dimensions shown on the
working drawings.

All machinery and equipment shall be safeguarded in accordance with the safety codes
of the USA and the State in which the project is located.

All rotating shafts, couplings, or other moving pieces of equipment shall be provided with
suitable protective guards of sheet metal or wire mesh, neatly and rigidly supported.

EQUIPMENT GENERAL
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Guards shall be removable as required to provide access for repairs.

All equipment greater than 100 pounds shall have lifting lugs, eyebolts, etc., for ease of
lifting, without damage or undue stress exerted on its components.

All manufactured items provided under this Section shall be new, of current manufacture,
and shall be the products of reputable manufacturers specializing in the manufacture of
such products.

EQUIPMENT WARRANTIES

Warranty requirements may be added to or modified in the individual equipment
specifications.

The equipment furnished under this Contract shall be guaranteed to be free from defects
in quality, design and/or materials for a period of one (1) year unless otherwise specified
in the individual equipment specifications. The period of such warranties shall start on the
date the particular equipment is placed in use by the City with corresponding start-up
certification provided by the manufacturer’s technical representative as specified herein,
provided that the equipment demonstrates satisfactory performance during the thirty day
operational period after the equipment startup. If the equipment does not perform
satisfactorily during the thirty-day operational period, the start of the warranty period will
be delayed until the equipment demonstrates proper operation. The Equipment Supplier
shall repair or replace without charge to the City any part of equipment which is defective
or showing undue wear within the guarantee period, or replace the equipment with new
equipment if the mechanical performance is unsatisfactory; furnishing all parts, materials,
labor, etc., necessary to return the equipment to its specified performance level. Repairs
made during the warranty period shall include any required re-balancing.

The Contractor shall provide an equipment warranty logbook prepared specifically for this
project and submit two (2) copies of the document to the Engineer prior to final payment.
The equipment warranty logbook shall include a summary listing of all equipment
warranties provided, date received, and start date and end date of warranty period. A
copy of each equipment warranty and equipment start-up certification shall also be
provided in the document.

The Equipment Supplier shall guarantee to the City that all equipment offered under these
specifications, or that any process resulting from the use of such equipment in the manner
stated is not the subject of patent litigation, and that the equipment supplier has not
knowingly offered equipment, the installation or use of which is likely to result in a patent
controversy, in which the City as user is likely to be made the defendant.

Where patent infringements are likely to occur, each Equipment Supplier shall submit, as
a part of their bid, license arrangements between the Equipment Supplier, or the
manufacturer of the equipment offered, and the patent City or the controller of the patent,
which will permit the use in the specified manner of such mechanical equipment as the
equipment supplier may be bidding.

Each Equipment Supplier, by submitting their bid, agrees to hold and save the City and
Engineer or its officers, agents, servants, and employees harmless from liability of any
nature or kind, including cost and expenses for, or on account of, any patented or
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unpatented invention, process, article, or appliance manufactured or used in the
performance of the work under this contract, including the use of the same by the City.

PART 2 — PRODUCTS

2.01

A

2.02

2.03

2.04

11000

ACCEPTABLE MANUFACTURERS

The materials covered by these Specifications are intended to be equipment of proven
reliability, and as manufactured by reputable manufacturers having experience in the
production of such equipment. The Contractor shall, upon request of the Engineer, furnish
the names of not less than five successful installations of the manufacturer's equipment
of the same size and model of that offered under this contract. The equipment furnished
shall be designed, constructed, and installed in accordance with the industry accepted
practices and shall operate satisfactorily when installed as shown on the Drawings and
operated per manufacturer's recommendations.

ANCHORS AND SUPPORTS

The Contractor shall furnish, install, and protect all necessary guides, bearing plates,
anchor and attachment bolts, and all other appurtenances required for the installation of
the devices included in the equipment specified. Working Drawings for installation shall
be furnished by the equipment manufacturer, and suitable templates shall be used by the
Contractor when required in the detailed equipment Specifications.

Anchor bolts and fasteners shall be furnished in accordance with the Section 05050 —
Metal Fastening, and with the individual equipment Specifications. All anchor bolts shall
be a minimum of 1/2-inch diameter. All anchor bolts, handrail bolts, washers, clips,
clamps, and fasteners of any type shall be constructed of 316 stainless steel, unless
otherwise specified in the individual equipment Specifications.

The Contractor shall provide all concrete pads or pedestals required for equipment
furnished. All concrete equipment pads shall be a minimum of 6 inches high, unless
otherwise shown on the Drawings and shall be doweled.

Pipe sleeves or other means of adjusting anchor bolts shall be provided where indicated
or required. Equipment shall be leveled by first using sitting nuts on the anchor bolts, and
then filling the space between the equipment base and concrete pedestal with non-shrink
grout, unless alternate methods are recommended by the manufacturer and are
acceptable to the Engineer (such as shim leveling pumps, or chemical grout). Non-shrink
grout shall be as specified in the Section 03315 — Grout.

STRUCTURAL STEEL

Structural steel used for fabricating equipment shall conform to the requirements of
Division 5, Metals.

All materials shall conform to applicable provisions of the AISC Specifications for the
design and fabrication of structural steel, and to pertinent ASTM Standard Specifications.

DISSIMILAR METALS
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All dissimilar metals shall be properly isolated to the satisfaction of the Engineer.
GALVANIZING

Where required by the equipment specifications, galvanizing shall be performed in
accordance with Division 5, Metals.

STANDARDIZATION OF GREASE FITTINGS

The grease fittings on all mechanical equipment shall be such that they can be serviced
with a single type of grease gun. Fittings shall be “ZERK” type or dimensionally equal.

ELECTRICAL REQUIREMENTS

All electrical equipment and appurtenances, including but not limited to motors, panels,
conduit and wiring, etc., specified in the equipment specifications shall comply with the
applicable requirements of the Division 16 specifications and the latest National Electric
Code.

Motors shall conform to the applicable requirements of Division 16.

In the individual equipment specifications, specified motor horsepower is intended to be
the minimum size motor to be provided. If a larger motor is required to meet the specified
operating conditions and performance requirements, the Contractor shall furnish the larger
sized motor and shall upgrade the electrical service (conduit, wires, starters, etc.) at no
additional cost to the City.

Where variable frequency drives (VFDs) are specified, the Contractor shall be responsible
for coordinating between equipment supplier and VFD supplier to ensure a complete and
operational system. VFDs shall be furnished under Division 16.

Motor starters and controls shall be furnished and installed under Division 16 and Division
17 unless otherwise specified in the individual pump specifications.

ACCESSORIES, SPARE PARTS, AND SPECIAL TOOLS

Spare parts for equipment shall be furnished where indicated in the equipment
Specifications or where recommended by the equipment manufacturer.

Spare parts shall be identical and interchangeable with original parts.

The spare parts shall be packed in containers suitable for long term storage, bearing labels
clearly designating the contents and the pieces of equipment for which they are intended.

Painting requirements for spare parts shall be identical to those for original, installed parts.
Where no painting or protective coating is specified, suitable provisions shall be made to
protect against corrosion.

Spare parts shall be delivered at the same time as the equipment to which they pertain.
Spare parts shall be stored separately in a locked area, maintained by the Contractor, and
shall be turned over to the City in a group prior to substantial completion. All of these
materials shall be properly packed, labeled, and stored where directed by the City and
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Engineer.

The Contractor shall furnish all special tools necessary to operate, disassemble, service,
repair, and adjust the equipment in accordance with the manufacturers operation and
maintenance manual.

The Contractor shall furnish a one year supply of all recommended lubricating oils and
greases. The manufacturer shall submit a list of at least four manufacturer's standard
lubricants which may be used interchangeably for each type of lubricant required. All of
these materials shall be properly packed, labeled and stored where directed by the
Engineer.

EQUIPMENT IDENTIFICATION

All mechanical equipment shall be provided with a substantial stainless steel nameplate,
mechanically fastened with stainless steel hardware in a conspicuous place, and clearly
inscribed with the manufacturer's name, year of manufacture, serial number, and principal
rating data.

All equipment provided under Divisions 11 through 15 including motorized and manual
gates and valves (aboveground and buried) shall also be identified as to the equipment
name and equipment tag number by a suitable laminated plastic or stainless steel
nameplate mechanically fastened with stainless steel hardware. Equipment names and
equipment tag numbers shall match the names provided for the equipment as identified
on the Drawings and in the Specifications, subject to Engineer review and acceptance.
Equipment names and tag numbers not currently identified in the Drawings and
Specifications shall be provided to the Contractor prior to the fabrication of the
nameplates. Coordinate name and number with same on remotely located controls,
control panel, and other related equipment. For buried valve applications, the valve name
and number shall be included in the bronze disc embedded in the valve’s concrete collar
as identified on the Drawings.

Nameplates shall not be painted over.

PART 3 — EXECUTION

3.01

11000

SHOP TESTING

All equipment shall be tested in the shop of the manufacturer in a manner which shall
conclusively prove that its characteristics comply fully with the requirements of the
Contract Documents and that it will operate in the manner specified or implied.

No equipment shall be shipped to the project until the Engineer has been furnished a
certified copy of test results and has notified the Contractor, in writing, that the results of
such tests are acceptable.

Five (5) certified copies of the manufacturer's actual test data and interpreted results
thereof shall be forwarded to the Engineer for review.

If required by the individual equipment Specifications, arrangements shall be made for the
City/Engineer to witness performance tests in the manufacturer's shop. The Engineer
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shall be notified a minimum of 10 working days before shop testing commences.

Shop testing of electric motors shall be in accordance with applicable requirements of
Division 16.

STORAGE OF EQUIPMENT AND MATERIALS

The Contractor shall store their equipment and materials at the job site in strict accordance
with the manufacturer's recommendations and as directed by the City or Engineer, and in
conformity to applicable statutes, ordinances, regulations, and rulings of the public
authority having jurisdiction. Equipment and materials shall not be delivered to the site
prior to 90 days in advance of the scheduled installation. Partial payment requests will
not be processed for materials delivered prior to 90 days before installation or for materials
that are not properly stored unless otherwise approved.

Material or equipment stored on the job site is stored at the Contractor's risk. Any damage
sustained of whatever nature shall be repaired to the Engineer's satisfaction at no expense
to the City. Stored electrical equipment is to be protected from the elements and shall
have space heaters energized.

The Contractor shall not store unnecessary materials or equipment on the job site and
shall take care to prevent any structure from being loaded with a weight which will
endanger its security or the safety of persons.

The Contractor shall observe all regulatory signs for loadings on structures, fire safety,
and smoking areas.

The Contractor shall not store materials or encroach upon private property without the
written consent of the owner of such private property.

MANUFACTURER’S FIELD SERVICES

The Contractor shall arrange for a qualified Technical Representative from each
manufacturer or supplier of equipment who is regularly involved in the inspection,
installation, start-up, troubleshooting, testing, maintenance, and operation of the specified
equipment. Qualification of the Technical Representative shall be appropriate to the type
of equipment furnished and subject to the approval of the Engineer and the City. Where
equipment furnished has significant process complexity, furnish the services of
engineering personnel knowledgeable in the process involved and the function of the
equipment.  When necessary, the Contractor shall schedule multiple Technical
Representatives to be present at the same time for the purpose of coordinating the
operation of multiple pieces of related equipment.

For each site visit, the Technical Representative shall submit jointly to the City, the
Engineer, and the Contractor a complete signed report of the results of their inspection,
operation, adjustments, and testing. The report shall include detailed descriptions of the
points inspected, tests and adjustments made, quantitative results obtained if such are
specified.
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1.

Installation: The Technical Representative shall inspect the installed equipment to
verify that installation is in accordance with the manufacturer’'s requirements.
Where required by individual equipment specifications, the Technical
Representative shall also supervise the installation of the equipment.

Testing: After installation of the equipment has been completed and the equipment
is presumably ready for operation, but before it is operated by others, the Technical
Representative shall inspect, operate, test, and adjust the equipment as required
to prove that the equipment is in proper condition for satisfactory operation under
the conditions specified. Unless otherwise noted in the signed site visit report, the
report shall constitute a certification that the equipment conforms to the
requirements of the Contract and is ready for startup and that nothing in the
installation will render the manufacturer's warranty null and void. The report shall
include date of final acceptance field test, as well as a listing of all persons present
during tests.

Startup: The Technical Representative shall start up the equipment for actual
service with the help of the Contractor. In the event that equipment or installation
problems are experienced, the Contractor and the representative shall provide the
necessary services until the equipment is operating satisfactorily and performing
according to the specifications at no additional cost to the City. Unless otherwise
noted in the signed site visit report, the report shall constitute a certification that
the equipment conforms to the requirements of the Contract and is ready for
permanent operation and that nothing in the installation will render the
manufacturer's warranty null and void.

Training: The Technical Representative shall instruct the City’s operating
personnel in correct operation and maintenance procedures. The instruction shall
demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing,
maintenance, and shutdown of each item of equipment. Such instruction shall be
scheduled at a time arranged with the City at least 2 weeks in advance of the
training and shall be provided while the respective Technical Representative's
equipment is fully operational. The Contractor shall have submitted, and had
accepted, the O&M Manuals prior to commencement of training. Training shall be
provided to four separate shifts of the City’s personnel between the hours of 6:00
A.M. and 6:00 P.M. as necessary. The Contractor shall provide professional video
recordings of all training sessions. Completed, labeled recordings shall be
provided to the City for each type of training session.

Services after Startup: Where required by the individual equipment specifications,
the Technical Representative shall return to the project site thirty (30) days after
the start-up date to review the equipment performance, correct any equipment
problems, and conduct operation and maintenance classes as required by the City.
This follow-up trip is required in addition to the specified services of Technical
Representative prior to and during equipment startup. At this time, if there are no
equipment problems, each manufacturer shall certify to the City in writing that their
equipment is fully operational and capable of meeting operating requirements. If
the equipment is operating incorrectly, the Technical Representative will make no
certification to the City until the problems are corrected and the equipment
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demonstrates a successful thirty (30) days operating period.

Services of the Technical Representative will require a minimum of two (2) site visits, one
for installation and testing and one for startup and training, and will be for the minimum
number of days recommended by the manufacturer and approved by the Engineer but will
not be less than the number of days specified in individual equipment sections.

The Contract amount shall include the cost of furnishing the Technical Representative for
the minimum number of days specified, and any additional time required to achieve
successful installation and operation. The times specified for services by the Technical
Representative in the equipment Specifications are exclusive of travel time to and from
the facility and shall not be construed as to relieve the manufacturer of any additional visits
to provide sufficient service to place the equipment in satisfactory operation.

The Contractor shall notify the Engineer at least 14 days in advance of each equipment
test or City training session.

The Technical Representative shall sign in and out at the office of the Engineer's Resident
Project Representative on each day the Technical Representative is at the project.

INSTALLATION

The Contractor shall obtain written installation manuals from the equipment manufacturer
prior to installation. Equipment shall be installed strictly in accordance with
recommendations of the manufacturer. A copy of all installation instructions shall be
furnished the Engineer's field representative one week prior to installation.

The Contractor shall have on hand sufficient personnel, proper construction equipment,
and machinery of ample capacity to facilitate the work and to handle all emergencies
normally encountered in work of this character. To minimize field erection problems,
mechanical units shall be factory-assembled insofar as practical.

Equipment shall be erected in a neat and professional quality manner on the foundations
at the locations and elevations shown on the Drawings.

All equipment sections and loose items shall be match-marked prior to shipping.

For equipment such as pumping units, which require field alignment and connections, the
Contractor shall provide the services of the manufacturer's qualified mechanic, millwright,
or machinist, to align the pump and motor prior to making piping connections or anchoring
the pump base. Alignment shall be as specified herein.

The Contractor shall furnish oil and grease for initial operation and testing. The
manufacturer and grades of oil and grease shall be in accordance with the
recommendations of the equipment manufacturer.

ALIGNMENT

Set equipment to dimensions shown on drawings. Dimensions shall be accurate to +/-
1/16 inch unless otherwise noted on the drawings. Wedges shall not be used for leveling,
aligning, or supporting equipment.
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General Equipment Leveling: Non-rotating equipment shall be set level to +/- 1/16 inch
per 10-foot length (.005 inch per foot) unless otherwise noted on the drawings. Shims
shall be used unless equipment is furnished with leveling feet. Set shims flush with
equipment baseplate edges. When grouting is required, equipment shall be shimmed to
allow a minimum of one-inch grout thickness. Grout shall cover shims at least 3 inches.
Final level check shall be held for inspection and approval by Engineer before proceeding.

Grouting

1. Fill anchor bolt holes or sleeves with grout, after bolt alignment is proven, and prior
to placing grout under equipment bases.

2. Surface Preparation. Roughen surface by chipping, removing laitance, and
unsound concrete. Clean area of all foreign material such as oil, grease, and scale.
Saturate area with water at least 4 hours prior to grouting, removing excess water
ponds.

3. Application. Place grout after the equipment base has been set and its alignment
and level have been approved. Form around the base, mix grout, and place in
accordance with the grout manufacturers published instructions. Eliminate all air
or water pockets beneath the base using a drag chain or rope.

4. Finishing. Point the edges of the grout to form a smooth 45-degree slope.

5. After grout has cured (not before 3 days after placement) paint exposed surfaces
of grout with shellac.

6. Level Verification. After grout has cured, and immediately prior to drive alignment,
recheck equipment for level and plumb. Re-level and square as necessary. Hold
final checks for inspection and approval by Engineer.

Inspect for and remove all machining burrs or thread pulls in female holes on mating
surfaces of mounting frame and machine feet.

Inspect and clean equipment mounting base pads, feet, and frames to remove all grease,
rust, paint and dirt.

Assembled equipment shafts shall be set level to .0015 inches per foot of shaft length (+/-
.0005 inches) up to a maximum of 0.015 inches for any length shaft unless the
manufacturer’'s requirements are more stringent or unless otherwise noted in the
equipment specifications. Use the machined surfaces on which the equipment sets for
the base/mounting frame leveling plane. Use the machined shaft surface for equipment
leveling plane.

Sprocket and Sheave Alignment. Check shaft mounted components for face runout and
eccentricity (outside diameter) runout by magnetically mounting a dial indicator on a
stationary base and indicating over 360 degrees on a continuous machined surface at the
outside diameter of the component. Maximum allowable total indicated face runout and
eccentricity for sprockets and sheaves will be per ANSI Standard B29.1-1975.

Belt tensioning. Set drive belt tension to manufacturer's specification for the belt type.
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Recheck alignment after drive tensioning.

Thermal/Mechanical Growth. Thermal/mechanical growth corrections for driver and
driven machines will be used in vertical and horizontal alignment where applicable. The
equipment manufacturer will determine thermal/mechanical growth applicability for any
machine and provide the correction offsets to be used.

Rotating Shaft Alignment

1. Fixtures will be set up on the driver and driven machine, machines shaft surfaces.
Machined coupling hubs may be used only if there is no clearance to mount fixtures
directly on the shafts.

2. Primary alignment method for direct drive machines is when coupled. Uncoupled
alignment will be used only when approved by the Engineer.

3. Account for possible coupling flex by always rotating coupled machines in the
same direction during alignment.

4. Uncoupled machines must be connected so that both shafts turn together without
relative motion during alignment.

5. Indicator bar sag will be measured and included for each reverse indicator
alignment setup.

6. Reverse Dial Indicator. The final maximum allowable misalignment: vertical and
horizontal from the desired 