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SECTION 02 41 00
DEMOLITION

PART 1 GENERAL

11 PROJECT DESCRIPTION

111 Definitions

1111 Demolition
Demolition is the process of wrecking or taking out any load-supporting
structural member or other components together with any related handling
and disposal operations.

11.12 Demolition Plan
Demolition Plan is the planned steps and processes for managing demolition
activities and identifying the required sequencing activities and disposal
mechanisms.

11.2 Demolition Plan
Prepare a Demolition Plan and submit proposed demolition and removal
procedures for approval before work is started. Include in the plan
procedures for coordination with other work in progress and a detailed
description of methods and equipment to be used for each operation and of
the sequence of operations. If Plan calls for temporary shoring to be
installed prior to or during demolition, Plan shall be approved by
Structural PE prior to work beginning.

1.1.3 General Requirements
Do not begin demolition until authorization is received from the Engineer.
Remove rubbish and debris from the project site; do not allow
accumulations inside or outside the powerhouse. The work includes
demolition of identified items and materials, removal, and disposal of
resulting rubbish and debris.

1.2 MEASUREMENT AND PAYMENT

121 Unit of Measure
Unit of measure: lump sum

1.2.2 Payment
Payment will be made for costs associated with demolition and proper
disposal of the items listed below, which includes full compensation for
all labor, special equipment, and any temporary shoring required to safely

perform the work.

a. Both reinforced concrete generator bases flush with powerhouse
floor.

b. Portion of reinforced concrete intake headers as indicated in
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drawings.
c. Both reinforced concrete turbine bases in the turbine pits.

d. Portion of reinforced concrete turbine pit floors as indicated in
drawings.

e. Both steel head plates at holes in generator floor and any
associated fasteners.

—h

Both sets of steel wicket gates, wicket gate linkages, draft tube
cones, and associated fasteners and ancillary equipment.

g. Window and brick masonry as needed to install new operating
platform access door and associated architectural improvements.

>

. Existing steel hoist beams and columns as indicated in drawings.
i. Existing steel trash rack bar screens and associated fasteners.

j- Exterior stairway railings and associated fasteners as indicated
in drawings.

k. Chain link fence and all associated components as indicated in
drawings.

I. Areas of concrete in vicinity of concrete steps at intake
structure to facilitate placement of concrete in-fill areas.

13 ITEMS TO REMAIN IN PLACE

Take necessary precautions to avoid damage to existing items to remain in
place, to be reused, or to remain the property of the Owner. Repair or
replace damaged items as approved by the Engineer. Coordinate the work of
this section with all other work indicated. Construct and maintain

shoring, bracing, and supports as required. Ensure that structural

elements are not overloaded. Increase structural supports or add new
supports as may be required as a result of any cutting, removal, or
demolition work performed under this contract. Do not overload structural
elements. Provide new supports and reinforcement for existing construction
weakened by demolition, deconstruction, or removal work. Repairs,
reinforcement, or structural replacement require approval by the Engineer
prior to performing such work.

13.1 Existing Construction Limits and Protection

Do not disturb existing construction beyond the extent indicated or
necessary for installation of new construction. Provide temporary shoring
and bracing for support of building components to prevent settlement or
other movement. Provide protective measures to control accumulation and
migration of dust and dirt in all work areas. Remove snow, dust, dirt, and
debris from work areas daily.

14 AVAILABILITY OF WORK AREAS

Areas in which the work is to be accomplished will be available in
accordance with the Construction Contract.
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15 SUBMITTALS

Engineer approval is required for submittals with an "E" designation;
submittals not having an "E" designation are for information only. Submit
the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Demolition Plan; E
Existing Conditions

SD-07 Certificates
Notification
1.6 QUALITY ASSURANCE

Submit timely notification of demolition activities to appropriate state

and local authorities in writing 10 working days prior to the commencement
of work. Comply with federal, state, and local hauling and disposal
regulations. Use of explosives will not be permitted.

1.6.1 Dust Control

Prevent the spread of dust and avoid the creation of a nuisance or hazard
in the surrounding area. Do not use water if it results in hazardous or
objectionable conditions such as pollution of the waterway.

1.7 PROTECTION
1.7.1 Traffic Control Signs

a. Where pedestrian and driver safety is endangered in the area of
removal work, use traffic barricades with flashing lights. Notify the
Owner prior to beginning such work.

1.7.2 Protection of Personnel

Before, during and after the demolition work continuously evaluate the
condition of the structure being demolished and take immediate action to
protect all personnel working in and around the project site.

1.8 EXISTING CONDITIONS

Before beginning any demolition work, survey the site and examine the
drawings and specifications to determine the extent of the work. Record
existing conditions in the presence of the Engineer showing the condition
of structures and other facilities adjacent to areas of alteration or
removal. Digital photographs will be acceptable as a record of existing
conditions. Include in the record the location and extent of existing
cracks and other damage that exist prior to starting work. Submit survey
results.
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PART 2 PRODUCTS

PART 3 EXECUTION

3.1 EXISTING FACILITIES TO BE REMOVED
3.11 Structures

a. Remove existing structures to the extent indicated on the Drawings
only after new support components have been constructed and allowed to
cure.

b. Selectively demolish portions of structures indicated on the Drawings
in a systematic manner from the top of the structure to the ground.
Complete demolition work above each tier or floor before the
supporting members on the lower level are disturbed.

c. Locate demolition equipment throughout the structure and remove
materials so as to not impose excessive loads to supporting walls,
floors, or framing.

3.1.2 Utilities and Related Equipment
3.1.2.1 General Requirements

Do not interrupt existing utilities serving occupied or used facilities,
except as authorized by the Owner. Do not begin demolition work until all
utility disconnections have been made.

3.1.2.2 Disconnecting Existing Utilities

Remove existing utilities and terminate in a manner conforming to the
nationally recognized code covering the specific utility and approved by
the Engineer. When utility lines are encountered but are not indicated on
the drawings, notify the Engineer prior to further work in that area.

3.1.3 Chain Link Fencing

Remove chain link fencing, gates and other related salvaged items
scheduled for removal and transport to designated areas. Remove gates as
whole units.

3.14 Masonry

Sawcut and remove masonry so as to prevent damage to surfaces to remain
and to facilitate the installation of new work. Where new masonry adjoins
existing, the new work shall abut or tie into the existing construction as
specified for the new work. Provide square, straight edges and corners
where existing masonry adjoins new work and other locations.

3.15 Concrete

Saw concrete along straight lines to a depth of a minimum 2 inch. Make
each cut in walls perpendicular to the face and in alignment with the cut

in the opposite face. Break out the remainder of the concrete provided

that the broken area is concealed in the finished work, and the remaining
concrete is sound. At locations where the broken face cannot be concealed,
grind smooth or saw cut entirely through the concrete.
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3.1.6 Structural Steel

Dismantle structural steel at field connections and in a manner that will
prevent damage to portions of the structures that are to remain.
Flame-cutting torches are permitted when other methods of dismantling are
not practical provided that this process does not cause damage to
structures that are to remain.

3.1.7 Patching

Where removals leave holes and damaged surfaces exposed in the finished
work, patch and repair these holes and damaged surfaces to match adjacent
finished surfaces, using on-site materials when available. Where new work
is to be applied to existing surfaces, perform removals and patching in a
manner to produce surfaces suitable for receiving new work. Finished
surfaces of patched area shall be flush with the adjacent existing surface
and shall match the existing adjacent surface as closely as possible as to
texture and finish. Patching shall be as specified and indicated, and

shall include:

a. Concrete and Masonry: Completely fill holes and depressions left as a
result of removals in existing masonry walls to remain, with an
approved masonry patching material, applied in accordance with the
manufacturer's printed instructions.

3.1.8 Mechanical Equipment and Fixtures

Disconnect mechanical hardware at the nearest connection to existing
services to remain, unless otherwise noted. Disconnect mechanical
equipment and fixtures at fittings.

3.1.8.1 Fixtures, Motors and Machines

Remove and dispose of motors and machines associated with wicket gate
operators.

3.2 DISPOSITION OF MATERIAL
3.21 Title to Materials

All materials and equipment removed and not reused or salvaged, shall
become the property of the Contractor and shall be removed from Owner's
property. Title to materials resulting from demolition, and materials and
equipment to be removed, is vested in the Contractor upon approval by the
Engineer of the Contractor's demolition and removal procedures, and
authorization by the Engineer to begin demolition. The Owner will not be
responsible for the condition or loss of, or damage to, such property

after contract award. Showing for sale or selling materials and equipment
on site is prohibited.

3.3 CLEANUP
Remove debris and rubbish from project site. Remove and transport the

debris in a manner that prevents spillage on streets or adjacent areas.
Apply local regulations regarding hauling and disposal.
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3.4 DISPOSAL OF REMOVED MATERIALS

34.1 Regulation of Removed Materials
Dispose of debris, rubbish, scrap, and other nonsalvageable materials
resulting from removal operations with all applicable federal, state and
local regulations. Storage of removed materials on the project site is
prohibited.

3.4.2 Removal from Owner's Property

Transport waste materials removed from demolished structures from Owner's
property for legal disposal.

-- End of Section --
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SECTION 03 30 00
CAST-IN-PLACE CONCRETE

PART 1 GENERAL
1.1 REFERENCES

The publications listed below form a part of this specification to the

extent referenced. The publications are referred to within the text by the

basic designation only.

AMERICAN CONCRETE INSTITUTE (ACI)
ACI 117 (2010; Errata 2011) Specifications for

Tolerances for Concrete Construction and
Materials and Commentary

ACI 121R (2008) Guide for Concrete Construction
Quality Systems in Conformance with ISO
9001

ACI 301 (2016) Specifications for Structural
Concrete

ACI 302.1R (2015) Guide for Concrete Floor and Slab
Construction

ACI 304.2R (2017) Guide to Placing Concrete by
Pumping Methods

ACI 304R (2000; R 2009) Guide for Measuring,
Mixing, Transporting, and Placing Concrete

ACI 305.1 (2014) Specification for Hot Weather
Concreting

ACI 305R (2010) Guide to Hot Weather Concreting

ACI 306.1 (1990; R 2002) Standard Specification for
Cold Weather Concreting

ACI 306R (2016) Guide to Cold Weather Concreting

ACI 308.1 (2011) Specification for Curing Concrete

ACI SP-15 (2011) Field Reference Manual: Standard

Specifications for Structural Concrete ACI
301-05 with Selected ACI References

AMERICAN HARDBOARD ASSOCIATION (AHA)
AHA A135.4 (1995; R 2004) Basic Hardboard
ASTM INTERNATIONAL (ASTM)

ASTM A615/A615M (2016) Standard Specification for Deformed
and Plain Carbon-Steel Bars for Concrete
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Reinforcement

ASTM A934/A934M (2016) Standard Specification for
Epoxy-Coated Prefabricated Steel
Reinforcing Bars

ASTM A970/A970M (2018) Standard Specification for Headed
Steel Bars for Concrete Reinforcement

ASTM C31/C31M (2019) Standard Practice for Making and
Curing Concrete Test Specimens in the Field

ASTM C33/C33M (2018) Standard Specification for Concrete
Aggregates

ASTM C39/C39M (2018) Standard Test Method for

Compressive Strength of Cylindrical
Concrete Specimens

ASTM C94/C94M (2018) Standard Specification for
Ready-Mixed Concrete

ASTM C143/C143M (2015) Standard Test Method for Slump of
Hydraulic-Cement Concrete

ASTM C150/C150M (2018) Standard Specification for Portland
Cement

ASTM C172/C172M (2017) Standard Practice for Sampling

Freshly Mixed Concrete

ASTM C173/C173M (2016) Standard Test Method for Air
Content of Freshly Mixed Concrete by the
Volumetric Method

ASTM C231/C231M (2017a) Standard Test Method for Air
Content of Freshly Mixed Concrete by the
Pressure Method

ASTM C260/C260M (2010a; R 2016) Standard Specification for
Air-Entraining Admixtures for Concrete

ASTM C494/C494M (2017) Standard Specification for Chemical
Admixtures for Concrete

ASTM C618 (2019) Standard Specification for Coal Fly
Ash and Raw or Calcined Natural Pozzolan
for Use in Concrete

ASTM C989/C989M (2018a) Standard Specification for Slag
Cement for Use in Concrete and Mortars

ASTM C1017/C1017M (2013; E 2015) Standard Specification for
Chemical Admixtures for Use in Producing
Flowing Concrete

ASTM C1293 (2008; R 2015) Standard Test Method for

Determination of Length Change of Concrete
Due to Alkali-Silica Reaction
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ASTM C1567 (2013) Standard Test Method for Potential
Alkali-Silica Reactivity of Combinations
of Cementitious Materials and Aggregate
(Accelerated Mortar-Bar Method)

ASTM C1602/C1602M (2018) Standard Specification for Mixing
Water Used in Production of Hydraulic
Cement Concrete

ASTM C1778 (2016) Standard Guide for Reducing the
Risk of Deleterious Alkali-Aggregate
Reaction in Concrete

CONCRETE REINFORCING STEEL INSTITUTE (CRSI)

CRSI 10MSP (2009; 28th Ed; Errata) Manual of Standard
Practice

CRSIRB4.1 (2016) Supports for Reinforcement Used in
Concrete

NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST)

NIST PS 1 (2009) DOC Voluntary Product Standard PS
1-07, Structural Plywood

1.2 DEFINITIONS

a. "Cementitious material" as used herein must include all portland
cement, pozzolan, fly ash and slag cement.

b. "Exposed to public view" means situated so that it can be seen from
eye level from a public location after completion of the building. A
public location is accessible to persons not responsible for operation
or maintenance of the building.

(g

. "Chemical admixtures" are materials in the form of powder or fluids
that are added to the concrete to give it certain characteristics not
obtainable with plain concrete mixes.

d. "Supplementary cementing materials" (SCM) include coal fly ash, slag
cement, natural or calcined pozzolans, and ultra-fine coal ash when
used in such proportions to replace the portland cement that result in
improvement to sustainability and durability and reduced cost.

D

. "Design strength" (f'c) is the specified compressive strength of
concrete at time(s) specified in this section to meet structural
design criteria.

—h

"Mass Concrete" includes all concrete elements with a minimum section
thickness of 6 feet or more. The only components on this project that
are classified as mass concrete are the concrete spillway pours in the
powerhouse draft tube areas.

g. "Mixture proportioning" is the process of designing concrete mixture
proportions to enable it to meet the strength, service life and
constructability requirements of the project while minimizing the
initial and life-cycle cost.
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h. "Mixture proportions" are the masses or volumes of individual
ingredients used to make a unit measure (cubic meter or cubic yard) of
concrete.

i. "Pozzolan" is a siliceous or siliceous and aluminous material, which
in itself possesses little or no cementitious value but will, in
finely divided form and in the presence of moisture, chemically react
with calcium hydroxide at ordinary temperatures to form compounds
possessing cementitious properties.

j- "Workability (or consistence)" is the ability of a fresh (plastic)
concrete mix to fill the form/mould properly with the desired work
(vibration) and without reducing the concrete's quality. Workability
depends on water content, chemical admixtures, aggregate (shape and
size distribution), cementitious content and age (level of hydration).

13 SUBMITTALS

Engineer approval is required for submittals with an "E" designation;
submittals not having an "E" designation are for information only. Submit
the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Concrete Curing Plan

Quality Control Plan; E

Quality Control Personnel Certifications; E
Quality Control Organizational Chart
Laboratory Accreditation; E

Form Removal Schedule

Maturity Method Data

SD-02 Shop Drawings

Formwork
Reinforcing Steel; E

SD-03 Product Data

Formwork Materials

Aggregate Materials; E

Cementitious Materials; E

Concrete Curing Materials; E
Reinforcement; E

Admixtures; E

Mechanical Reinforcing Bar Connectors
Form Release Agent

Nonshrink Grout; E

SD-05 Design Data
Concrete Mix Design; E

SD-06 Test Reports
Concrete Mix Design; E

Fly Ash
Pozzolan
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Slag Cement
Aggregates
Water
SD-07 Certificates
Reinforcing Bars
SD-08 Manufacturer's Instructions
Curing Compound
14 MEASUREMENT AND PAYMENT
141 Unit of Measure
Unit of measure: per cubic foot placed
1.4.2 Payment
Payment will be made for costs associated with delivery, placement,
finishing, and curing cast-in-place reinforced concrete in the areas
listed below, which includes full compensation for all labor, materials,

anchors, special equipment, and any temporary shoring required to safely
perform the work.

a. In-fill areas at existing concrete stairs on intake deck as shown
on drawings, two (2) areas total.

b. Concrete edge beams in both turbine pits as shown on drawings,
four (4) areas total.

c. Concrete closure walls in both turbine pits as shown on drawings,
two (2) areas total.

d. Mass concrete spillways in the powerhouse draft tube areas as
shown on drawings, two (2) areas total.

15 MODIFICATION OF REFERENCES

Accomplish work in accordance with ACI publications except as modified
herein. Consider the advisory or recommended provisions to be mandatory.
Interpret reference to the "Building Official," the "Structural Engineer,"

and the "Architect/Engineer" to mean the Engineer.

1.6 DELIVERY, STORAGE, AND HANDLING

Follow ACI301 , ACI304R and ASTM A934/A934M requirements and
recommendations. Do not deliver concrete until forms, reinforcement,
embedded items, and chamfer strips are in place and ready for concrete
placement. Do not store concrete curing compounds or sealers with

materials that have a high capacity to adsorb volatile organic compound
(VOC) emissions. Do not store concrete curing compounds or sealers in
occupied spaces.

1.6.1 Reinforcement

Store reinforcement of different sizes and shapes in separate piles or
racks raised above the ground to avoid excessive rusting. Protect from

SECTION 03 30 00 Page 5
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contaminants such as grease, oil, and dirt. Ensure bar sizes can be
accurately identified after bundles are broken and tags removed.

1.7 QUALITY ASSURANCE
1.7.1 Design Data
1.7.1.1 Concrete Mix Design

Sixty days minimum prior to concrete placement, submit a mix design for
each strength and type of concrete. Submit a complete list of materials
including type; brand; source and amount of cement, supplementary
cementitious materials, and admixtures; and applicable reference
specifications. Submit mill test and all other test for cement,

supplementary cementitious materials, aggregates, and admixtures. Provide
documentation of maximum nominal aggregate size, gradation analysis,
percentage retained and passing sieve, and a graph of percentage retained
verses sieve size. If source material changes, resubmit mix proportion

data using revised source material. Provide only materials that have been
proven by trial mix studies to meet the requirements of this

specification, unless otherwise approved in writing by the Engineer.
Separate mix designs are required for conventional concrete and mass
concrete. Indicate clearly in the submittal where each mix design is used.
Resubmit data on concrete components if the qualities or source of
components changes. For previously approved concrete mix designs used
within the past twelve months, the previous mix design may be re-submitted
without further trial batch testing if accompanied by material test data
conducted within the last six months. Obtain mix design approval from the
Engineer prior to concrete placement.

1.7.2 Shop Drawings

1.7.21 Reinforcing Steel
Indicate bending diagrams, assembly diagrams, splicing and laps of bars,
shapes, dimensions, and details of bar reinforcing, accessories, and
concrete cover. Do not scale dimensions from structural drawings to
determine lengths of reinforcing bars. Reproductions of contract drawings
are unacceptable.

1.7.3 Test Reports

1.7.3.1 Fly Ash and Pozzolan

Submit test results in accordance with ASTM C618 for fly ash and pozzolan.
Submit test results performed within 6 months of submittal date.

1.7.3.2 Slag Cement
Submit test results in accordance with ASTM C989/C989M for slag cement.
Submit test results performed within 6 months of submittal date.

1.7.3.3 Aggregates
Submit test results in accordance with ASTM C33/C33M and ASTM C1293 or

ASTM C1567 as required in the paragraph titled ALKALI-AGGREGATE REACTION.
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1.7.4 Quality Control Plan

Develop and submit for approval a concrete quality control program in

accordance with the guidelines of ACI 121R and as specified herein. The

plan must include approved laboratories. Provide direct oversight for the

concrete qualification program inclusive of associated sampling and

testing. All quality control reports must be provided to the Engineer,

Quality Manager and Concrete Supplier. Maintain a copy of ACI SP-15 and
CRSI 10MSP at project site.

1.7.5 Quality Control Personnel Certifications

The Contractor must submit for approval the responsibilities of the
various quality control personnel, including the names and qualifications
of the individuals in those positions and a quality control organizational
chart defining the quality control hierarchy and the responsibility of the
various positions. Quality control personnel must be employed by the
Contractor.

Submit American Concrete Institute certification for the following:
a. CQC personnel responsible for inspection of concrete operations.

b. Lead Foreman or Journeyman of the Concrete Placing, Finishing, and
Curing Crews.

c. Field Testing Technicians will be performed by a third party retained
by the Owner: ACI Concrete Field Testing Technician, Grade |I.

1.75.1 Quality Manager Qualifications

The quality manager must hold a current license as a professional engineer
in a U.S. state or territory with experience on at least five similar

projects. Evidence of extraordinary proven experience may be considered by
the Engineer as sufficient to act as the Quality Manager.

1.7.5.2 Field Testing Technician and Testing Agency

The Owner shall retain a third party (Owner's testing agent) to perform
material field tests and analyses.

1.7.6 Contractor's Laboratory Accreditation

Laboratory and testing facilities used by the Contractor for testing shall

be provided at the Contractor's expense. The laboratories performing the

Contractor's tests must be accredited in accordance with the applicable
ASTM requirements . The accreditation must be current and must include the

required test methods, as specified.

1.8 ENVIRONMENTAL REQUIREMENTS
Provide space ventilation according to material manufacturer
recommendations, at a minimum, during and following installation of
concrete curing compound and sealer. Maintain one of the following
ventilation conditions during the curing period or for 72 hours after
installation:

a. Supply 100 percent outside air 24 hours a day.
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b. Supply airflow at a rate of 6 air changes per hour, when outside
temperatures are between 55 degrees F and 84 degrees F and humidity is
between 30 percent and 60 percent.

c. Supply airflow at a rate of 1.5 air changes per hour, when outside air
conditions are not within the range stipulated above.

PART 2 PRODUCTS
2.1 FORMWORK MATERIALS
a. Form-facing material in contact with concrete must be lumber, plywood,
tempered concrete-form-grade hardboard, or metal. Submit product
information on proposed form-facing materials if different from that

specified herein.

b. Design formwork, shores, and backshores to support loads transmitted
to them and to comply with applicable building code requirements.

c. Design formwork to withstand pressure resulting from placement and
vibration of concrete and to maintain specified tolerances.

d. Design formwork to accommodate waterstop materials in joints at
locations indicated in Contract Documents.

e. Provide temporary openings in formwork if needed to facilitate
cleaning and inspection.

—h

Design formwork joints to inhibit leakage of mortar.
211 Wood Forms
Provide lumber that is square edged or tongue-and-groove boards, free of
raised grain, knotholes, or other surface defects. Provide plywood that
complies with NIST PS 1 , B-B concrete form panels or better or AHA A1354 ,
hardboard for smooth form lining.
2111 Concrete Form Plywood (Standard Rough)

Provide plywood that conforms to NIST PS 1 , B-B, concrete form, not less
than 5/8-inch thick.

21.1.2 Overlaid Concrete Form Plywood (Standard Smooth)

Provide plywood that conforms to NIST PS 1 , B-B, high density form
overlay, not less than 5/8-inch thick.

2.1.2 Steel Forms

Provide steel form surfaces that do not contain irregularities, dents, or
sags.

2.2 FORMWORK ACCESSORIES

a. Use commercially manufactured formwork accessories, including ties and
hangers.

b. Form ties and accessories must not reduce the effective cover of the
reinforcement.
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2.2.1 Form Ties

a. Use form ties with ends or end fasteners that can be removed without
damage to concrete.

b. Where indicated in Contract Documents, use form ties with integral
water barrier plates or other acceptable positive water barriers in
walls.

c. The breakback distance for ferrous ties must be at least 2 in., as
defined in ACI 301 .

d. If the breakback distance is less than 3/4 in., use coated or
corrosion-resistant ties.

e. Submit manufacturer's data sheet on form ties.
2.2.2 Form Release Agent

a. Provide form release agent that is colorless, biodegradable, and
water-based, with a low (maximum of 55 grams/liter (g/l)) VOC content.

b. Provide product that does not bond with, stain, or adversely affect
concrete surfaces and does not impair subsequent treatments of
concrete surfaces.

c. Provide form release agent that reduces formwork moisture absorption,
and does not contain diesel fuel, petroleum-based lubricating oils,
waxes, or kerosene.

d. Submit manufacturer's product data on formwork release agent for use
on each form-facing material.

2.2.3 Chamfer Materials
Use lumber materials with dimensions of 3/4 x 3/4 in.
2.2.4 Construction joints

a. Submit details and locations of construction joints in accordance with
the requirements provided in the Contract Documents.

b. Make construction joints perpendicular to main reinforcement.
c. Provide movement joints where indicated in Contract Documents..
d. Provide keyways where indicated in Contract Documents.

2.2.5 Other Embedded items

Use sleeves, inserts, anchors, and other embedded items of material and
design indicated in Contract Documents.
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2.3 CONCRETE MATERIALS
231 Cementitious Materials
2311 Portland Cement
a. Unless otherwise specified, provide cement that conforms to
ASTM C150/C150M Type | for conventional concrete and Type I/l or
[I(MH) for mass concrete.

b. Use one brand and type of cement for formed concrete.

c. Supplier must certify that no hazardous waste is used in the fuel mix
or raw materials.

d. Submit information along with evidence demonstrating compliance with
referenced standards. Submittals must include types of cementitious
materials, manufacturing locations, shipping locations, and
certificates showing compliance.

e. Cementitious materials must be stored and kept dry and free from
contaminants.

2.3.1.2 Fly Ash

a. ASTM C618, Class F, except that the maximum allowable loss on ignition
must not exceed 3 percent.

2.3.13 Slag cement
ASTM C989/C989M, Grade 100 or 120.
2.3.2 Water
a. Water or ice must comply with the requirements of ASTM C1602/C1602M.
b. Minimize the amount of water in the mix. Improve workability by
adjusting the grading of the aggregate and using admixture rather than
by adding water.
c. Water must be potable; free from injurious amounts of oils, acids,
alkalis, salts, organic materials, or other substances deleterious to

concrete.

d. Protect mixing water and ice from contamination during storage and
delivery.

e. Submit test report showing water complies with ASTM C1602/C1602M.
2.3.3 Aggregate
2331 Normal-Weight Aggregate

a. Aggregates must conform to ASTM C33/C33M.

b. Aggregates used in concrete must be obtained from the same sources and

have the same size range as aggregates used in concrete represented by
submitted field test records or used in trial mixtures.
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c. Provide sand that is at least 50 percent natural sand.

d. Store and handle aggregate in a manner that will avoid segregation and
prevents contamination by other materials or other sizes of
aggregates. Store aggregates in locations that will permit them to
drain freely. Do not use aggregates that contain frozen lumps.

e. Submit types, pit or quarry locations, producers' names, aggregate
supplier statement of compliance with ASTM C33/C33M, and ASTM C1293
expansion data not more than 18 months old.
234 Admixtures
a. Chemical admixtures must conform to ASTM C494/C494M.
b. Air-entraining admixtures must conform to ASTM C260/C260M.

c. Chemical admixtures for use in producing flowing concrete must conform
to ASTM C1017/C1017M.

d. Do not use calcium chloride admixtures unless approved by the Engineer.

e. Admixtures used in concrete must be the same as those used in the
concrete represented by submitted field test records or used in trial
mixtures.

f. Protect stored admixtures against contamination, evaporation, or
damage.

g. To ensure uniform distribution of constituents, provide agitating
equipment for admixtures used in the form of suspensions or unstable
solutions. Protect liquid admixtures from freezing and from
temperature changes that would adversely affect their characteristics.

h. Submit types, brand names, producers' names, manufacturer's technical
data sheets, and certificates showing compliance with standards
required herein.
2.4 MISCELLANEOUS MATERIALS
24.1 Concrete Curing Materials
Provide concrete curing material in accordance with ACI 301 Section 5 and
ACI 308.1 Section 2. Submit product data for concrete curing compounds.
Submit manufacturer's instructions for placement of curing compound.
25 CONCRETE MIX DESIGN

25.1 Properties and Requirements

a. Use materials and material combinations listed in this section and the
contract documents.

b. Cementitious material content must be adequate for concrete to satisfy
the specified requirements for strength, w/cm, durability, and
finishability described in this section and the contract documents.

c. Selected target slump must meet the requirements this section, the
contract documents, and must not exceed 5 in unless approved by
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Engineer. Concrete must not show visible signs of segregation.

d. The target slump must be enforced for the duration of the project.
Determine the slump by ASTM C143/C143M. Slump tolerances must meet the
requirements of ACI 117 .

e. The nominal maximum size of coarse aggregate for a mixture must not
exceed three-fourths of the minimum clear spacing between reinforcement
or one-fifth of the narrowest dimension between sides of forms.

f. Concrete must be air entrained for members assigned to Exposure Class
F1, F2, or F3. The total air content must be in accordance with the
requirements of the paragraph titled DURABILITY.

g. Measure air content at the point of delivery in accordance with
ASTM C173/C173M or ASTM C231/C231M.

h. Concrete properties and requirements for each type of concrete are
specified in the table below. Refer to the paragraph titled DURABILITY
for more details on exposure categories and their requirements.

Minimum f£'c psi Exposure M scel | aneous Requirenents
Categories™
Conventional Cl; F2 Nominal maximum aggregate
Concrete 4500 at 28 days size of 1/2 in.
Mass Concrete Cl; F1 Nominal maximum aggregate
3500 at 28 days size of 1in.

25.2 Durability
2521 Alkali-Aggregate Reaction

Do not use any aggregate susceptible to alkali-carbonate reaction (ACR).
Use one of the three options below for qualifying concrete mixtures to
reduce the potential of alkali-silica reaction (ASR):

a. For each aggregate used in concrete, the expansion result determined
in accordance with ASTM C1293 must not exceed 0.04 percent at one year.

b. For each aggregate used in concrete, the expansion result of the
aggregate and cementitious materials combination determined in
accordance with ASTM C1567 must not exceed 0.10 percent at an age of
16 days.

c. Alkali content in concrete (LBA) must not exceed 4 pounds per cubic
yard for moderately reactive aggregate or 3 pounds per cubic yard for
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highly reactive aggregate. Reactivity must be determined by testing in

accordance with

ASTM C1778. Alkali content is calculated as follows:
LBA = (cement content, pounds per cubic yard) x (equivalent alkali
content of portland cement in percent/100 percent)

25.2.2

Freezing and Thawing Resistance

ASTM C1293 and categorized in accordance with

a. Provide concrete meeting the following requirements based on exposure

class assigned to members for freezing-and-thawing exposure in

Contract Documents:

Exposure | Maximum Minimum £'ec, psi Air content Additional
class w/cm* Requirements
FO N/A 2500 N/A
F1 0.55 3500 Depends on N/A
aggregate size
F2 0.45 4500 Depends on See limits on
aggregate size maximum
cementitious
material by mass
F3 0.40 5000 Depends on See limits on
aggregate size maximum
cementitious
material by mass
F3 plain 0.45 4500 Depends on See limits on
concrete aggregate size maximum
cementitious
material by mass

*The maximum

w/cm limits do not apply to lightweight concrete.

b. Concrete must be air entrained for members assigned to Exposure Class
F1, F2, or F3. The total air content must meet the requirements of the
following table:
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Nom nal nmaxi mum Total air content, percent**
aggregate size, in. Exposure O ass F2 Exposure O ass F1
and F3

3/8 7.5 6.0

1/2 7.0 5.5

3/4 6.0 5.0

1 6.0 45

1-1/2 5.5 45

2 5.0 4.0

3 5.5 35

*Tolerance on air content as delivered must be plus/minus 1.5 percent.
~For f'c greater than 5000 psi, reducing air content by 1.0 percentage
point is acceptable.

c. Submit documentation verifying compliance with specified requirements.

2523 Concrete Temperature

The temperature of concrete as delivered must not exceed 90°F. Refer to
Section 3.9.4 for temperature differential requirements for mass concrete.

253 Trial Mixtures
Trial mixtures must be in accordance to ACI 301 .
254 Ready-Mix Concrete
Provide concrete that meets the requirements of ASTM C94/C94M.

Ready-mixed concrete manufacturer must provide duplicate delivery tickets
with each load of concrete delivered. Provide delivery tickets with the

following information in addition to that required by ASTM C94/C94M:

a. Type and brand cement

b. Cement and supplementary cementitious materials content in 94-pound
bags per cubic yard of concrete

c. Maximum size of aggregate

d. Amount and brand name of admixtures

e. Total water content expressed by water cementitious material ratio
2.6 REINFORCEMENT

a. Bend reinforcement cold. Fabricate reinforcement in accordance with
fabricating tolerances of ACI 117 .
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b. Submit manufacturer's certified test report for reinforcement.

c. Submit placing drawings showing fabrication dimensions and placement
locations of reinforcement and reinforcement supports. Placing
drawings must indicate locations of splices, lengths of lap splices,
and details of mechanical and welded splices.

d. Submit request with locations and details of splices not indicated in
Contract Documents.

2.6.1 Reinforcing Bars

a. Reinforcing bars must be deformed, except spirals, load-transfer
dowels, and welded wire reinforcement, which may be plain.

b. ASTM A615/A615M with the bars marked A, Grade 60.
c. Submit mill certificates for reinforcing bars.
26.1.1 Headed Reinforcing Bars

Headed reinforcing bars must conform to ASTM A970/A970M including Annex
Al, and other specified requirements.

2.6.2 Mechanical Reinforcing Bar Connectors
a. Provide 125 percent minimum vyield strength of the reinforcement bar.

b. Submit data on mechanical splices demonstrating compliance with this
paragraph.

2.6.3 Reinforcing Bar Supports

a. Provide reinforcement support types within structure as required by
Contract Documents. Reinforcement supports must conform to CRSIRB4.1 .

c. Legs of supports in contact with formwork must be hot-dip galvanized,
or plastic coated after fabrication, or stainless-steel bar supports.

PART 3 EXECUTION
3.1 EXAMINATION

a. Do not begin installation until substrates have been properly
constructed; verify that substrates are level.

b. If substrate preparation is the responsibility of another installer,
notify Engineer of unsatisfactory preparation before processing.

c. Check field dimensions before beginning installation. If dimensions
vary too much from design dimensions for proper installation, notify
Engineer and wait for instructions before beginning installation.

3.2 PREPARATION
Determine quantity of concrete needed and minimize the production of

excess concrete. Designate locations or uses for potential excess concrete
before the concrete is poured.
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3.2.1 General

a. Surfaces against which concrete is to be placed must be free of
debris, loose material, standing water, snow, ice, and other
deleterious substances before start of concrete placing.

b. Remove standing water without washing over freshly deposited concrete.
Divert flow of water through side drains provided for such purpose.

3.2.2 Edge Forms and Screed Strips for Slabs

a. Set edge forms or bulkheads and intermediate screed strips for slabs
to obtain indicated elevations and contours in finished slab surface
and must be strong enough to support vibrating bridge screeds or
roller pipe screeds if nature of specified slab finish requires use of
such equipment.

b. Align concrete surface to elevation of screed strips by use of
strike-off templates or approved compacting-type screeds.

3.2.3 Reinforcement and Other Embedded Items

a. Secure reinforcement, joint materials, and other embedded materials in
position, inspected, and approved before start of concrete placing.

b. When concrete is placed, reinforcement must be free of materials
deleterious to bond. Reinforcement with rust, mill scale, or a
combination of both will be considered unsatisfactory.

3.3 FORMS

a. Provide forms, shoring, and scaffolding for concrete placement. Set
forms mortar-tight and true to line and grade.

b. Chamfer above grade exposed joints, edges, and external corners of
concrete 0.75 inch. Place chamfer strips in corners of formwork to
produce beveled edges on permanently exposed surfaces.

c. Provide formwork with clean-out openings to permit inspection and
removal of debris.

d. Inspect formwork and remove foreign material before concrete is placed.

e. At construction joints, lap form-facing materials over the concrete of
previous placement. Ensure formwork is placed against hardened
concrete so offsets at construction joints conform to specified
tolerances.

f. Provide positive means of adjustment (such as wedges or jacks) of
shores and struts. Do not make adjustments in formwork after concrete
has reached initial setting. Brace formwork to resist lateral
deflection and lateral instability.

g. Fasten form wedges in place after final adjustment of forms and before
concrete placement.

h. Provide anchoring and bracing to control upward and lateral movement
of formwork system.
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i. Construct formwork for openings to facilitate removal and to produce
opening dimensions as specified and within tolerances.

j- Provide runways for moving equipment. Support runways directly on
formwork or structural members. Do not support runways on
reinforcement. Loading applied by runways must not exceed capacity of
formwork or structural members.

k. Position and support expansion joint materials, waterstops, and other
embedded items to prevent displacement. Fill voids in sleeves,
inserts, and anchor slots temporarily with removable material to
prevent concrete entry into voids.

I. Clean surfaces of formwork and embedded materials of mortar, grout,
and foreign materials before concrete placement.

3.3.1 Coating

a. Cover formwork surfaces with an acceptable material that inhibits bond
with concrete.

b. If formwork release agent is used, apply to formwork surfaces in
accordance with manufacturer's recommendations before placing
reinforcement. Remove excess release agent on formwork prior to
concrete placement.

c. Do not allow formwork release agent to contact reinforcement or
hardened concrete against which fresh concrete is to be placed.

3.3.2 Reuse

a. Reuse forms providing the structural integrity of concrete and the
aesthetics of exposed concrete are not compromised.

b. Wood forms must not be clogged with paste and must be capable of
absorbing high water-cementitious material ratio paste.

c. Remove leaked mortar from formwork joints before reuse.

3.3.3 Forms for Standard Rough Form Finish

Provide formwork in accordance with ACI 301 Section 5 with a surface
finish, SF-1.0, for formed surfaces that are to be concealed by other
construction.

3.34 Form Ties

a. After ends or end fasteners of form ties have been removed, repair tie
holes in accordance with ACI 301 Section 5 requirements.

3.35 Tolerances for Form Construction

a. Construct formwork so concrete surfaces conform to tolerances in
ACI 117 .

b. Position and secure sleeves, inserts, anchors, and other embedded

items such that embedded items are positioned within ACI 117
tolerances.
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c. To maintain specified elevation and thickness within tolerances,
install formwork to compensate for deflection and anticipated
settlement in formwork during concrete placement. Set formwork and
intermediate screed strips for slabs to produce designated elevation,
camber, and contour of finished surface before formwork removal. If
specified finish requires use of vibrating screeds or roller pipe
screeds, ensure that edge forms and screed strips are strong enough to
support such equipment.

3.3.6 Removal of Forms and Supports

a. If vertical formed surfaces require finishing, remove forms as soon as
removal operations will not damage concrete.

b. Remove top forms on sloping surfaces of concrete as soon as removal
will not allow concrete to sag. Perform repairs and finishing
operations required. If forms are removed before end of specified
curing period, provide curing and protection.

c. Do not damage concrete during removal of vertical formwork for
columns, walls, and sides of beams. Perform needed repair and
finishing operations required on vertical surfaces. If forms are
removed before end of specified curing period, provide curing and
protection.

d. Leave formwork and shoring in place to support construction loads and
weight of concrete until in-place required strength of concrete is
reached and prior to removing existing concrete.

3.3.7 Strength of Concrete Required for Removal of Formwork

Formwork and shoring shall not be removed until the concrete reaches the
specified in-place strength. Mold and field-cure cylinders in accordance
with  ASTM C31/C31M. Test cylinders in accordance with ASTM C39/C39M.

3.4 PLACING REINFORCEMENT AND MISCELLANEOUS MATERIALS

a. Unless otherwise specified, placing reinforcement and miscellaneous
materials must be in accordance to ACI 301 . Provide bars, welded wire
reinforcement, wire ties, supports, and other devices necessary to
install and secure reinforcement.

b. Reinforcement must not have rust, scale, oil, grease, clay, or foreign
substances that would reduce the bond. Rusting of reinforcement is a
basis of rejection if the effective cross-sectional area or the
nominal weight per unit length has been reduced. Remove loose rust
prior to placing steel. Tack welding is prohibited.

c. Cast-in-place concrete members must have concrete cover for
reinforcement as provided in the Contract Documents.

34.1 Reinforcement Supports

Provide reinforcement support in accordance with CRSIRB4.1 and ACI 301
Section 3 requirements.
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3.4.2 Splicing
As indicated in the Contract Documents. For splices not indicated follow
ACI 301 . Do not splice at points of maximum stress. Overlap welded wire
reinforcement the spacing of the cross wires, plus 2 inches.

3.4.3 Future Bonding

Plug exposed, threaded, mechanical reinforcement bar connectors with a
greased bolt. Provide bolt threads that match the connector. Countersink
the connector in the concrete. Caulk the depression after the bolt is
installed.

3.4.4 Setting Miscellaneous Material
Place and secure anchors and bolts, pipe sleeves, conduits, and other such
items in position before concrete placement and support against
displacement. Plumb anchor bolts and check location and elevation.
Temporarily fill voids in sleeves with readily removable material to
prevent the entry of concrete.

3.4.5 Fabrication

Shop fabricate reinforcing bars to conform to shapes and dimensions
indicated for reinforcement, and as follows:

a. Provide fabrication tolerances that are in accordance with ACI 117 .

b. Provide hooks and bends that are in accordance with the Contract
Documents.

Reinforcement must be bent cold to shapes as indicated. Bending must be
done in the shop. Rebending of a reinforcing bar that has been bent
incorrectly is not permitted. Bending must be in accordance with standard
approved practice and by approved machine methods.

Deliver reinforcing bars bundled, tagged, and marked. Tags must be metal
with bar size, length, mark, and other information pressed in by machine.
Marks must correspond with those used on the placing drawings.

Do not use reinforcement that has any of the following defects:

a. Bar lengths, depths, and bends beyond specified fabrication tolerances
b. Bends or kinks not indicated on drawings or approved shop drawings

c. Bars with reduced cross-section due to rusting or other cause

Replace defective reinforcement with new reinforcement having required
shape, form, and cross-section area.

3.4.6 Placing Reinforcement
Place reinforcement in accordance with ACI 301 .
Support bars or welded wire reinforcement on precast concrete blocks,
plastic-coated steel, or stainless steel protected bar supports spaced at

intervals required by size of reinforcement, to keep reinforcement the
minimum height specified above the underside of the concrete construction
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slab.

Provide reinforcement that is supported and secured together to prevent
displacement by construction loads or by placing of wet concrete, and as
follows:

a. Provide supports for reinforcing bars that are sufficient in number
and have sufficient strength to carry the reinforcement they support,
and in accordance with ACI 301 and CRSI 10MSP. Do not use supports to
support runways for concrete conveying equipment and similar
construction loads.

b. Equip supports on ground and similar surfaces with sand-plates.
c. Support welded wire reinforcement as required for reinforcing bars.

d. Secure reinforcements to supports by means of tie wire. Wire must be
black, soft iron wire, not less than 16 gauge.

e. Reinforcement must be accurately placed, securely tied at
intersections, and held in position during placing of concrete by
spacers, chairs, or other approved supports. Point wire-tie ends away
from the form. Unless otherwise indicated, numbers, type, and spacing
of supports must conform to the Contract Documents.

f. Bending of reinforcing bars partially embedded in concrete is
permitted only as specified in the Contract Documents.

3.4.7 Spacing of Reinforcing Bars
a. Spacing must be as indicated in the Contract Documents.

b. Reinforcing bars may be relocated to avoid interference with other
reinforcement, or with conduit, pipe, or other embedded items. If any
reinforcing bar is moved a distance exceeding one bar diameter or
specified placing tolerance, resulting rearrangement of reinforcement
is subject to preapproval by the Engineer.

3.5 BATCHING, MEASURING, MIXING, AND TRANSPORTING CONCRETE
In accordance with ASTM C94/C94M, ACI 301 , ACI302.1R and ACI304R , except
as modified herein. Batching equipment must be such that the concrete
ingredients are consistently measured within the following tolerances: 1
percent for cement and water, 2 percent for aggregate, and 3 percent for
admixtures. Furnish mandatory batch ticket information for each load of
ready mix concrete.
3.5.1 Measuring

Make measurements at intervals as specified in paragraphs SAMPLING and
TESTING.

3.5.2 Mixing
a. Mix concrete in accordance with ASTM C94/C94M, ACI301 and ACI304R .
b. Machine mix concrete. Begin mixing within 30 minutes after the cement

has been added to the aggregates. Place concrete within 90 minutes of
either addition of mixing water to cement and aggregates or addition
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of cement to aggregates if the air temperature is less than 84 degrees
F.

c. Reduce mixing time and place concrete within 60 minutes if the air
temperature is greater than 84 degrees F except as follows: if set
retarding admixture is used and slump requirements can be met, limit
for placing concrete may remain at 90 minutes. Additional water may be
added, provided that both the specified maximum slump and submitted
water-cementitious material ratio are not exceeded and the required
concrete strength is still met. When additional water is added, an
additional 30 revolutions of the mixer at mixing speed is required.

d. If the entrained air content falls below the specified limit, add a
sufficient quantity of admixture to bring the entrained air content
within the specified limits. Dissolve admixtures in the mixing water
and mix in the drum to uniformly distribute the admixture throughout
the batch. Do not reconstitute concrete that has begun to solidify.

3.5.3 Transporting

Transport concrete from the mixer to the forms as rapidly as practicable.
Prevent segregation or loss of ingredients. Clean transporting equipment
thoroughly before each batch. Do not use aluminum pipe or chutes. Remove
concrete which has segregated in transporting and dispose of as directed.

3.6 PLACING CONCRETE
Place concrete in accordance with ACI 301 Section 5.
3.6.1 Pumping

ACI 304R and ACI 304.2R . Pumping must not result in separation or loss of
materials nor cause interruptions sufficient to permit loss of plasticity

between successive increments. Loss of slump in pumping equipment must not
exceed 2 inches at discharge/placement. Do not convey concrete through

pipe made of aluminum or aluminum alloy. Avoid rapid changes in pipe

sizes. Limit maximum size of course aggregate to 33 percent of the

diameter of the pipe. Limit maximum size of well-rounded aggregate to 40
percent of the pipe diameter. Take samples for testing at both the point

of delivery to the pump and at the discharge end.

3.6.2 Cold Weather

Cold weather concrete must meet the requirements of ACI 306.1 unless
otherwise specified. Do not allow concrete temperature to decrease below

50 degrees F. Obtain approval prior to placing concrete when the ambient

temperature is below 40 degrees F or when concrete is likely to be

subjected to freezing temperatures within 24 hours. Cover concrete and

provide sufficient heat to maintain 50 degrees F minimum adjacent to both

the formwork and the structure while curing. Limit the rate of cooling to

37 degrees F in any 1 hour and 50 degrees F per 24 hours after heat

application.

3.6.3 Hot Weather
Hot weather concrete must meet the requirements of ACI 305.1 unless
otherwise specified. Maintain required concrete temperature using Figure

4.2in  ACI 305R to prevent the evaporation rate from exceeding 0.2 pound
of water per square foot of exposed concrete per hour. Cool ingredients
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before mixing or use other suitable means to control concrete temperature
and prevent rapid drying of newly placed concrete. Shade the fresh
concrete as soon as possible after placing. Start curing when the surface
of the fresh concrete is sufficiently hard to permit curing without

damage. Provide water hoses, pipes, spraying equipment, and water hauling
equipment, where job site is remote to water source, to maintain a moist
concrete surface throughout the curing period. Provide burlap cover or
other suitable, permeable material with fog spray or continuous wetting of
the concrete when weather conditions prevent the use of either liquid
membrane curing compound or impervious sheets. For vertical surfaces,
protect forms from direct sunlight and add water to top of structure once
concrete is set.

3.6.4 Bonding

Surfaces of set concrete at joints, must be roughened and cleaned of
laitance, coatings, loose particles, and foreign matter. Roughen surfaces
in a manner that exposes the aggregate uniformly and does not leave
laitance, loosened particles of aggregate, nor damaged concrete at the
surface. Surface of set concrete must be dampened, but not saturated,
immediately prior to placing of fresh concrete.

3.7 SURFACE FINISHES
3.7.1 Defects

Repair surface defects in accordance with ACI 301 Section 5.
3.7.2 Not Against Forms

Surfaces not otherwise specified must be finished with wood floats to even
surfaces. Finish must match adjacent finishes.

3.8 JOINTS
3.8.1 Construction Joints

Make and locate joints not indicated so as not to impair strength and
appearance of the structure, as approved. Joints must be perpendicular to
main reinforcement. Reinforcement must be continued and developed across
construction joints. Locate construction joints as follows:

3.8.1.1 Construction Joints for Constructability Purposes

Provide keyways at least 1-1/2-inches deep in construction joints in walls
and slabs; approved bulkheads may be used for slabs.

3.9 CURING AND PROTECTION

Curing and protection in accordance with ACI 301 Section 5, unless
otherwise specified. Begin curing immediately following form removal.

Avoid damage to concrete from vibration created by movement of equipment

in the vicinity, disturbance of formwork or protruding reinforcement, and

any other activity resulting in vibrations. Protect concrete from

injurious action by sun, rain, flowing water, frost, mechanical injury,

tire marks, and oil stains. Do not allow concrete to dry out from time of

placement until the expiration of the specified curing period. Do not use
membrane-forming compound on surfaces where appearance would be
objectionable, on any surface to be painted, where coverings are to be
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bonded to the concrete, or on concrete to which other concrete is to be
bonded. If forms are removed prior to the expiration of the curing period,
provide another curing procedure specified herein for the remaining
portion of the curing period. Provide moist curing for those areas
receiving liquid chemical sealer, hardener, or epoxy coating. Allow curing
compound/sealer installations to cure prior to the installation of

materials that adsorb VOCs.

3.9.1 Curing Periods

ACI 301 Section 5. Begin curing immediately after placement. Protect
concrete from premature drying, excessively hot temperatures, and
mechanical injury; and maintain minimal moisture loss at a relatively
constant temperature for the period necessary for hydration of the cement
and hardening of the concrete. The materials and methods of curing are
subject to approval by the Engineer.

3.9.2 Curing Formed Surfaces

Accomplish curing of formed surfaces, including undersurfaces of girders,
beams, supported slabs, and other similar surfaces by moist curing with
forms in place for full curing period or until forms are removed. If forms

are removed before end of curing period, accomplish final curing of formed
surfaces by any of the curing methods specified above, as applicable.

3.9.3 Curing Unformed Surfaces
a. Accomplish initial curing of unformed surfaces by membrane curing.

b. Accomplish final curing of unformed surfaces by any of curing methods
specified, as applicable.

3.94 Temperature of Concrete During Curing

When temperature of atmosphere is 41 degrees F and below, maintain
temperature of concrete at not less than 55 degrees F throughout concrete
curing period or 45 degrees F when the curing period is measured by
maturity. When necessary, make arrangements before start of concrete
placing for heating, covering, insulation, or housing as required to

maintain specified temperature and moisture conditions for concrete during
curing period.

When the temperature of atmosphere is 80 degrees F and above or during
other climatic conditions which cause too rapid drying of concrete, make
arrangements before start of concrete placing for installation of wind
breaks, of shading, and for fog spraying, wet sprinkling, or
moisture-retaining covering of light color as required to protect concrete
during curing period.

Changes in surface temperature of concrete must be uniform and not exceed
37 degrees F in any 1 hour nor 80 degrees F in any 24-hour period.

For mass concrete, Contractor's mix design and placement and curing
techniques shall be performed to limit the differential temperature from
the center of the pour to the face of the pour to less than 40 degrees F.
Two (2) sets of thermocouples shall be cast in each pour to verify that

temperature differential requirements are not being exceeded.
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3.95 Protection from Mechanical Injury

During curing period, protect concrete from damaging mechanical
disturbances, particularly load stresses, heavy shock, and excessive
vibration and from damage caused by rain or running water.

3.9.6 Protection After Curing
Protect finished concrete surfaces from damage by construction operations.

3.10 FIELD QUALITY CONTROL
Owner shall retain a third party (Owner's testing agent) to perform
material tests and analyses certified by an approved laboratory to
demonstrate that materials are in conformity with the specifications.
These tests and analyses will be performed and certified at the Owner's
expense. Tests, inspections, and verifications shall conform to the
requirements or the particular sections of these specifications for the
representative items of work unless otherwise specified. Contractor is
encouraged, but not required, to perform their own inspections and
testing. However, Owner-supplied testing will be used as a basis for
acceptance or rejection of the Contractor's work.

3.10.1 Sampling

ASTM C172/C172M. The Owner's testing agent will collect samples of fresh
concrete to perform tests specified. ASTM C31/C31M for making test
specimens.

3.10.2 Testing
3.10.2.1 Slump Tests

ASTM C143/C143M. The Owner's testing agent will take concrete samples
during concrete placement/discharge. The maximum slump may be increased as
specified with the addition of an approved admixture provided that the
water-cementitious material ratio is not exceeded. The Owner's testing

agent will perform tests at commencement of concrete placement, when test
cylinders are made, and for each batch (minimum) or every 20 cubic yards
(maximum) of concrete.

3.10.2.2 Temperature Tests

The Owner's testing agent will test the concrete delivered and the
concrete in the forms. Tests will be performed in hot or cold weather
conditions (below 50 degrees F and above 80 degrees F) for each batch
(minimum) or every 20 cubic yards (maximum) of concrete, until the
specified temperature is obtained, and whenever test cylinders and slump
tests are made.

Refer to Section 3.9.4 for temperature differential requirements for mass

concrete.
3.10.2.3 Compressive Strength Tests
ASTM C39/C39M. The Owner's testing agent will make six 6 inch by 12 inch
test cylinders for each set of tests in accordance with ASTM C31/C31M,
ASTM C172/C172M and applicable requirements of ACI 305R and ACI 306R . Take

precautions to prevent evaporation and loss of water from the specimen.
The Owner's testing agent will test two cylinders at 7 days, two cylinders
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at 28 days and hold two cylinder in reserve. The Owner's testing agent

will take samples for strength tests of each type of concrete placed each
day not less than once a day, nor less than once for each 100 cubic yards
of concrete for the first 500 cubic yards, then every 500 cubic yards
thereafter, nor less than once for each 5400 square feet of surface area

for slabs or walls. For the entire project, take no less than five sets of
samples and perform strength tests for each mix design of concrete placed.
Each strength test result must be the average of two cylinders from the
same concrete sample tested at 28 days. Concrete compressive tests taken
by the Owner's testing agent must meet the requirements of this section,
the Contract Document, and ACI 301 . Retest locations represented by
erratic core strengths at the Contractor's expense. Where retest does not
meet concrete compressive strength requirements submit a mitigation or
remediation plan for review and approval by the Owner.

3.10.2.4 Air Content

ASTM C173/C173M or ASTM C231/C231M for normal weight concrete . The Owner's
testing agent will test air-entrained concrete for air content at the same
frequency as specified for slump tests.

3.10.2.5 Strength of Concrete Structure

The strength of the concrete structure will be considered to be deficient
if any of the following conditions are identified:

a. Failure to meet compressive strength tests as evaluated.
b. Reinforcement not conforming to requirements specified.

c. Concrete which differs from required dimensions or location in such a
manner as to reduce strength.

d. Concrete curing and protection of concrete against extremes of
temperature during curing, not conforming to requirements specified.

e. Concrete subjected to damaging mechanical disturbances, particularly
load stresses, heavy shock, and excessive vibration.

f. Poor workmanship likely to result in deficient strength.

Where the strength of the concrete structure is considered deficient
submit a mitigation or remediation plan for review and approval by the
Engineer.

3.10.2.6 Non-Conforming Materials

Factors that indicate that there are non-conforming materials include (but
not limited to) excessive compressive strength, inadequate compressive
strength, excessive slump, excessive voids and honeycombing, concrete
delivery records that indicate excessive time between mixing and
placement, or excessive water was added to the mixture during delivery and
placement. Any of these indicators alone are sufficient reason for the
Engineer to request additional sampling and testing.

Investigations into non-conforming materials must be conducted at the
Contractor's expense. The Contractor must be responsible for the
investigation and must make written recommendations to adequately mitigate
or remediate the non-conforming material. The Engineer may accept, accept
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with reduced payment, require mitigation, or require removal and
replacement of non-conforming material at no additional cost to the Owner.

3.11 REPAIR, REHABILITATION AND REMOVAL

Before the Engineer accepts the structure the Contractor must inspect the
structure for cracks, damage and substandard concrete placements that may
adversely affect the service life of the structure. A report documenting

these defects must be prepared that includes recommendations for repair,
removal or remediation. This report must be submitted to the Engineer for
approval before any corrective work is accomplished.

3.11.1 Repair of Weak Surfaces
Weak surfaces are defined as mortar-rich, rain-damaged, uncured, or
containing exposed voids or deleterious materials. Concrete surfaces with
weak surfaces less than 1/4 inch thick must be diamond ground to remove
the weak surface. Surfaces containing weak surfaces greater than 1/4 inch
thick must be removed and replaced or mitigated in a manner acceptable to
the Engineer.

3.11.2 Failure of Quality Assurance Test Results

Proposed mitigation efforts by the Contractor must be approved by the
Engineer prior to proceeding.

-- End of Section --

SECTION 03 30 00 Page 26



INDIANFORD DISCHARGE CAPACITY UPGRADES

SECTION 05 50 14
STRUCTURAL METAL FABRICATIONS
PART 1 GENERAL
1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.
AMERICAN SOCIETY FOR NONDESTRUCTIVE TESTING (ASNT)
ANSI/ASNT CP-189 (2016) ASNT Standard for Qualification and
Certification of Nondestructive Testing
Personnel (ANSI/ASNT CP-105-2006)
AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2015; Errata 1 2015; Errata 2 2016)
Structural Welding Code - Steel

AWS QC1 (2016) Specification for AWS Certification
of Welding Inspectors

ASTM INTERNATIONAL (ASTM)

ASTM E165/E165M (2018) Standard Practice for Liquid
Penetrant Examination for General Industry

ASTM E709 (2015) Standard Guide for Magnetic
Particle Examination

1.2 SUBMITTALS
Engineer approval is required for submittals with an "E" designation;
submittals not having an "E" designation are for information only. Submit
the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Detail Drawings; E
Welding Procedures; E
Welding Repair Plan
SD-03 Product Data

Filler Metal
Lubricant

SD-07 Certificates

Welding Qualifications
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1.3 MEASUREMENT AND PAYMENT
131 Unit of Measure
Not applicable.
1.3.2 Payment
Payment for fabrication shall be incidental to fabricated pay items.
14 QUALITY ASSURANCE
1.4.1 Detail Drawings

Submit detail drawings for metalwork and machine work, prior to
fabrication, include within the detail drawings catalog cuts, templates,
fabrication and assembly details and type, grade and class of material as
appropriate. Indicate methods of protecting the work during shipping,
storage, field assembly, and installation.

1.4.2 Welding Qualifications

Prior to welding, submit certification for each welder stating the type of
welding and positions qualified for, the code and procedure qualified
under, date qualified, and the firm and individual certifying the
qualification tests. If the qualification date of the welder or welding
operator is more than 6 months old, accompany the welding operator's
qualification certificate with a current certificate by the welder

attesting to the fact that they have been engaged in welding since the
date of certification, with no break in welding service greater than 6
months.

Conform to all requirements specified in AWS D1.1/D1.1M .
PART 2 PRODUCTS
21 FABRICATION
211 Structural Fabrication

Material must be straight before being laid off or worked. Perform
straightening, if necessary, by methods that will not impair the metal.
Sharp kinks or bends are cause for rejection of the material. Material
with welds will not be accepted except where welding is definitely
specified, indicated or otherwise approved. Make bends using approved
dies, press brakes or bending rolls. Where heating is required, take
precautions to avoid overheating the metal and allow it to cool in a
manner that will not impair the original properties of the metal. Proposed
flame cutting of material, other than structural steel, is subject to
approval and must be indicated on detail drawings. Shearing must be
accurate and all portions of the work neatly finished. Make corners square
and true unless otherwise shown. Fillet re-entrant cuts to a minimum
radius of 3/4 inch unless otherwise approved. Provide finished members
free of twists, bends and open joints. Tighten bolts, nuts and screws.

2.1.1.1 Dimensional Tolerances for Structural Work

Measure dimensions using an approved calibrated steel tape of
approximately the same temperature as the material being measured. The
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overall dimensions of an assembled structural unit must be within the
tolerances indicated on the drawings or as specified in the particular

section of these specifications for the item of work. Where tolerances are

not specified in other sections of these specifications or shown, an

allowable variation of 1/32 inch is permissible in the overall length of
component members with both ends milled; component members without milled
ends must not deviate from the dimensions shown by more than 1/16 inch for
members 30 feet or less in length, and by more than 1/8 inch for members

over 30 feet in length.

2.1.1.2 Structural Steel Fabrication

Structural steel may be cut by mechanically guided or hand-guided torches,
provided an accurate profile with a surface that is smooth and free from
cracks and notches is obtained. Prepare surfaces and edges in accordance
with  AWS D1.1/D1.1M , Prequalification of WPSs Clause. Where structural
steel is not to be welded, chipping or grinding will not be required

except as necessary to remove slag and sharp edges of mechanically guided
or hand-guided cuts not exposed to view. Chip, grind or machine to sound
metal hand-guided cuts which are to be exposed or visible.

2.1.2 Welding
2121 Welding of Structural Steel
21211 Welding Procedures for Structural Steel

Use prequalified welding procedures for structural steel as described in
AWS D1.1/D1.1M , Prequalification of WPSs Clause or qualify by tests as
prescribed in AWS D1.1/D1.1M , Qualification Clause. Approval of any
welding procedure does not relieve the Contractor of the responsibility

for producing a finished structure meeting all requirements of these
specifications. The Contractor will be directed or authorized to make any
changes in previously approved welding procedures that are deemed
necessary or desirable by the Engineer.

a. Submit a complete schedule of welding procedures for each steel
structure to be welded prior to commencing fabrication. Provide the
schedule in conformance with the requirements specified in the
provisions of AWS D1.1/D1.1M

b. Provide within the schedule detailed procedure specifications and
tables or diagrams showing the procedures to be used for each required
joint. Include in the welding procedures filler metal, preheat,
interpass temperature and stress-relief heat treatment requirements.
Clearly identify each welding procedure as being prequalified or
required to be qualified by tests.

c. Show types and locations of welds designated or in the specifications
to receive nondestructive testing in the welding procedures.

2.1.2.1.2 Welding Process
Perform welding of structural steel by an electric arc welding process
using a method which excludes the atmosphere from the molten metal and

conforms to the applicable provisions of AWS D1.1/D1.1M . Minimize residual
stresses, distortion and shrinkage from welding.
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2.1.2.1.3 Welding Technique
212131 Filler Metal

Provide the electrode, electrode-flux combination and grade of filler

metal conforming to the appropriate AWS specification for the base metal

and welding process being used or be as shown where a specific choice of

AWS specification allowables is required. Submit filler metal product

data. Include the AWS designation of the electrodes to be used in the

schedule of welding procedures. Use only low hydrogen electrodes for

manual shielded metal-arc welding regardless of the thickness of the

steel. Use a controlled temperature storage oven at the job site as

prescribed by AWS D1.1/D1.1M , Fabrication Clause to maintain low moisture
of low hydrogen electrodes.

2.1.2.1.32 Preheat and Interpass Temperature

Perform preheating as required by AWS D1.1/D1.1M , Fabrication Clause or as
otherwise specified except that the temperature of the base metal must be

at least 70 degrees F. Slowly and uniformly preheat the joint area by

approved means to the prescribed temperature, held at that temperature

until the welding is completed and then permitted to cool slowly in still

air.

2.1.2.1.3.3 Stress-Relief Heat Treatment

Where stress relief heat treatment is specified or shown, perform in
accordance with the requirements of AWS D1.1/D1.1M , Fabrication Clause
unless otherwise authorized or directed.

2.1.2.1.4 Workmanship

Perform welding workmanship in accordance with AWS D1.1/D1.1M , Fabrication
Clause and other applicable requirements of these specifications.

2.1.2.1.4.1 Preparation of Base Metal

Prior to welding inspect surfaces to be welded to ensure compliance with
AWS D1.1/D1.1M , Fabrication Clause.

2.1.2.1.4.2 Temporary Welds

Make temporary welds, required for fabrication and erection, under the

controlled conditions prescribed for permanent work. Make temporary welds

using low-hydrogen welding electrodes and by welders qualified for

permanent work as specified in these specifications. Conduct preheating

for temporary welds as required by AWS D1.1/D1.1M for permanent welds
except that the minimum temperature must be 120 degrees F in any case. In

making temporary welds, do not strike arcs in other than weld locations.

Remove each temporary weld and grind flush with adjacent surfaces after

serving its purpose.

2.1.2.1.4.3 Tack Welds

Tack welds that are to be incorporated into the permanent work are to
exhibit the same quality requirements as the permanent welds; clean and
thoroughly fuse them with permanent welds. Perform preheating as specified
above for temporary welds. Provide cascaded ends on multiple-pass tack
welds. Remove defective tack welds before permanent welding.
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2.2 TESTS, INSPECTIONS, AND VERIFICATIONS

Owner shall retain a third party to perform material tests and analyses
certified by an approved laboratory to demonstrate that materials are in
conformity with the specifications. These tests and analyses will be
performed and certified at the Owner's expense. Tests, inspections, and
verifications shall conform to the requirements of the particular sections

of these specifications for the respective items of work unless otherwise
specified. Contractor is encouraged, but not required, to perform their

own inspections and testing. However, Owner-supplied testing will be used
as a basis for acceptance or rejection of the Contractor's work.

2.2.1 Nondestructive Testing

When doubt exists as to the soundness of any material part, such part may
be subjected to any form of nondestructive testing determined by the
Engineer. This may include ultrasonic, magnaflux, dye penetrant, x-ray,
gamma ray or any other test that will thoroughly investigate the part in
guestion. The cost of such investigation will be borne by the Owner if the
part is found to be sound and by the Contractor if the part is found to be
defective. Any defects will be cause for rejection; replace and retest
rejected parts at the Contractor's expense.

2.2.2 Inspection of Structural Steel Welding

Nondestructive testing of designated welds will be required. Supplemental
examination of any joint may also be required.

2221 Visual Examination

All visual inspection will be conducted in accordance with AWS D1.1/D1.1M
by a Certified Welding Inspector. This inspection shall be documented by

Owner's inspector in the Visual Weld Inspection Log. Owner's inspector

shall submit certificates indicating that certified welding inspectors

meet the requirements of AWS QC..

2.2.2.2 Nondestructive Testing

Perform as designated or described in the sections of these
specifications, the nondestructive testing of shop and field welds
covering the particular items of work. Owner's inspector shall record
final nondestructive testing results in the Weld Inspection Log which
identifies final NDT inspection of all welds requiring inspection and
submit the log.

22221 Testing Agency

The nondestructive testing of welds and the evaluation of tests as to the

acceptability of the welds must be performed by a testing agency

adequately equipped and competent to perform such services. All personnel

performing nondestructive testing shall be certified Level | or Il in the

method of NDT being utilized in accordance with ANSI/ASNT CP-189 . Level |
inspectors must have direct supervision of a Level Il inspector. Owner

shall be provided certification for nondestructive testing personnel prior

to all testing.
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22222 Examination Procedures
Conform to the following requirements.
222221 Ultrasonic Testing

Examine, evaluate and report ultrasonic testing of welds in conformance to

the requirements of AWS D1.1/D1.1M , Inspection Clause, for statically
loaded connections. Provide ultrasonic equipment capable of making a
permanent record of the test indications. Make a record of each weld

tested.

2.2.2.2.2.2 Magnetic Particle Inspection

Conform magnetic particle inspection of welds to the applicable provisions
of ASTM E709.

222223 Dye Penetrant Inspection

Perform dye penetrant inspection of welds conforming to the applicable
provisions of ASTM E165/E165M .

2.2.2.2.3 Welds to be Subject to Nondestructive Testing

Test 50 percent of CIP welds using ultrasonic testing per Table 6.2 of
AWS D1.1/D1.1M . Randomly test 50 percent of all PJP and fillet welds or as
indicated by magnetic particle or dye penetrant testing.

2.2.2.3 Supplemental Examination

When the soundness of any weld is suspected of being deficient due to
faulty welding or stresses that might occur during shipment or erection,
the Owner reserves the right to perform nondestructive supplemental
examinations before final acceptance. The cost of such inspection will be
borne by the Owner if the part is found to be sound and by the Contractor
if the part is found to be defective. Any defects will be cause for

rejection; replace and retest rejected parts at the Contractor's expense.

2.2.3 Welding Repair Plan

Repair defective welds in accordance with AWS D1.1/D1.1M , Fabrication
Clause. Remove defective weld metal to sound metal by use of air

carbon-arc or oxygen gouging. Thoroughly clean surfaces before welding.

Retest welds that have been repaired by the same methods used in the

original inspection. Costs of repairs and retesting will be borne by the

Contractor. Submit welding repair plans for steel, prior to making repairs.

PART 3 EXECUTION

3.1 INSTALLATION
Where units or items are shipped as assemblies they will be inspected
prior to installation. Disassembly, cleaning and lubrication will not be
required except where necessary to place the assembly in a clean and
properly lubricated condition. Tighten screws firmly and uniformly but
take care not to overstress the threads. Lubricate threads of all screws
with an appropriate lubricant before assembly.

-- End of Section --
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SECTION 05 50 15
CIVIL WORKS FABRICATIONS
PART 1 GENERAL
1.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC 360 (2016) Specification for Structural Steel
Buildings

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2015; Errata 1 2015; Errata 2 2016)
Structural Welding Code - Steel

ASTM INTERNATIONAL (ASTM)

ASTM A36/A36M (2014) Standard Specification for Carbon
Structural Steel

ASTM A53/A53M (2018) Standard Specification for Pipe,
Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless

ASTM A123/A123M (2017) Standard Specification for Zinc
(Hot-Dip Galvanized) Coatings on Iron and
Steel Products

ASTM A500/A500M (2018) Standard Specification for
Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and
Shapes

ASTM A653/A653M (2019) Standard Specification for Steel
Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by
the Hot-Dip Process

ASTM A780/A780M (2009; R 2015) Standard Practice for
Repair of Damaged and Uncoated Areas of
Hot-Dip Galvanized Coatings

ASTM A924/A924M (2018) Standard Specification for General
Requirements for Steel Sheet,
Metallic-Coated by the Hot-Dip Process

ASTM A992/A992M (2011; R 2015) Standard Specification for
Structural Steel Shapes

ASTM A1011/A1011M (2018a) Standard Specification for Steel
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Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy,
High-Strength Low-Alloy with Improved
Formability, and Ultra-High Strength
ASTM A1085/A1085M (2015) Standard Specification for
Cold-Formed Welded Carbon Steel Hollow
Structural Sections (HSS)
ASTM F3125/F3125M (2015a) Standard Specification for High
Strength Structural Bolts, Steel and Alloy
Steel, Heat Treated, 120 ksi (830 MPa) and
150 ksi (1040 MPa) Minimum Tensile
Strength, Inch and Metric Dimensions
1.2 SUBMITTALS
Engineer approval is required for submittals with an "E" designation;
submittals not having an "E" designation are for information only. Submit
the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Shop Fabricated Metal Items; E
SD-03 Product Data
Adhesive Anchors
Gratings
Stairs
Ladders
Shop Fabricated Metal Items; E
SD-04 Samples
Shop Fabricated Metal ltems; E
SD-07 Certificates
Welder Certifications
1.3 MEASUREMENT AND PAYMENT
131 Unit of Measure
Unit of measure: lump sum
1.3.2 Payment
Payment will be made for costs associated with furnishing and installing
the items listed below, which includes full compensation for the
materials, manufactured units, fabrication, painting, delivery, and

installation.

a. Gate operator platform, including all structural steel,
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anchorages, fasteners, railings, grating, and paint coatings.

b. Interior stairway, including all structural steel, anchorages,
fasteners, railings, treads, grating, and paint coatings.

c. Gate operator platform access door, including all removals,
architectural modifications, and paint coatings.

o

. Turbine pit hole covers, including all structural steel,
anchorages, fasteners, grating, and paint coatings.

e. Exterior railings, including all anchorages, fasteners, and paint
coatings.

1.4 QUALITY ASSURANCE

a. Form miscellaneous metalwork to shape and size, with sharp lines and
angles and true curves. Drill and punch producing clean true lines and
surfaces. Cope or miter corner joints, well formed, and in true
alignment. Accurately set work to established lines and elevations and
securely fastened in place. Install in accordance with manufacturer's
installation instructions and approved drawings, cuts, and details.

b. Perform welding continuously along the entire area of contact except
where tack welding is permitted. Do not tack weld exposed connections
of work in place. Grind exposed welds smooth.

c. Qualify welders, perform welding, welding inspection, and corrective
welding, in accordance with AWS D1.1/D1.1M . Use procedures, materials,
and equipment of the type required for the work. Submit welder
certifications for each welder stating the type of welding and
position qualified for, the code and procedure qualified under, date
qualified, and the firm and individual certifying the qualification
tests. If the qualification date of the welding operator is more than
6 months old, the welding operator's qualification certificate must be
accompanied by a current certificate by the welder attesting to the
fact that they have been engaged in welding since the date of
certification, with no break in welding service greater than 6 months.

PART 2 PRODUCTS

21 MISCELLANEOUS METALS AND STANDARD METAL ARTICLES
Conform to the respective specifications and other designated requirements
for miscellaneous metal materials and standard metal articles. Size as

specified or indicated. Where material requirements are not specified,
furnish materials suitable for the intended use and subject to approval.

211 Structural Steel
All structural channels and angles shall conform to ASTM A36/A36M. All
wide-flange sections shall conform to ASTM A992/A992M .

2.1.2 Steel Plates
2.1.2.1 Structural

All plate steel shall conform to ASTM A36/A36M.

SECTION 05 50 15 Page 3



INDIANFORD DISCHARGE CAPACITY UPGRADES FINAL

2.1.3 Steel Tubing

Rectangular hollow structural sections (HSS) shall be ASTM A500/A500M,
Grade C, electric-resistance-welded, outside dimensions and nominal wall
thickness as indicated on the drawings.

2.1.4 Bolts, Nuts, and Washers

Provide bolts, nuts, and washers of the material, grade, type, class,
style and finish indicated or best suited for intended use.

21.4.1 High-Strength Bolts, Nuts, and Washers
ASTM F3125/F3125M Grade A325.

2.1.4.2 Foundation Anchorage

21421 Adhesive Anchors

Adhesive anchors shall be of the type and size indicated on plans, or
Engineer-approved equivalent.

2.15 Gratings

Banded, serrated, hot-dip galvanized, 15-W-2, 1-1/2 inch by 3/16 inch

welded bar grating conforming to ASTM A1011/A1011M and with a minimum
section modulus per foot of width of 0.900 cubic inches. Bar depth

specified does not include depth of serrations.

2.1.6 Submittals Requirements
This applies to SHOP FABRICATED METAL ITEMS also. Submit the following:

a. Detail drawings indicating material thickness, type, grade, and class;
dimensions; and construction details. Include in the drawings catalog
cuts, erection details, manufacturer's descriptive data and
installation instructions, and templates.

b. Lists of materials, and records which identify the disposition of
approved material and fabricated items in the work.

2.2 SHOP FABRICATED METAL ITEMS

Conform shop fabricated metal items to the requirements and details as
specified or shown and to the workmanship provisions and other applicable
fabrication requirements as specified herein in Section 05 50 14
STRUCTURAL METAL FABRICATIONS.

2.2.1 Railings

Provide railings of type specified and show, furnish, and install complete
with all fittings, brackets, fasteners, sleeves, anchors, and other
appurtenances as shown and as required for proper installation. Design
handrails to resist a minimum concentrated load of 200 Ibf in any
direction at any point of the top of the rail or 50 Ib/ft applied in any
direction at the top of the rail, whichever is more severe.
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2211 Materials

Steel handrails, provide steel pipe conforming to ASTM A53/A53M or
structural tubing conforming to ASTM A500/A500M, Grade A or B of
equivalent strength, ASTM A1085/A1085M . Provide steel railings with 2 inch
nominal size. Hot-dip galvanize exterior railings attached to concrete

intake deck to match existing. Paint all other railings, interior and

exterior, in accordance with Section 09 97 13 EXTERIOR COATING OF STEEL
STRUCTURES (UNSUBMERGED). Provide pipe collars matching railing finish.

Provide all fasteners of Series 300 stainless steel.

2.2.1.2 Fabrication

Rigid joints in railings must be of welded to match existing railings.
Reinforce welded joints with tight-fitting interior sleeves assembled by
welding rails and posts to flush-type fittings, or by mitering and welding
joining rails and posts. Make bends in railings in a manner that railings
are not crushed and maintain their original cross-sectional shape. Ground
welds smooth. Provide railings free of burrs, sharp corners, and sharp
edges.

2.2.2 Steel Stairs

Provide steel stairs complete with structural or formed channel stringers,
slip-resistant metallic treads, landings, columns, handrails, and

necessary bolts and other fastenings as indicated. Close exposed ends of
stringers and continue around landings which they support. Stair and
landing framing shall be painted in accordance with Section 09 97 13
EXTERIOR COATING OF STEEL STRUCTURES (UNSUBMERGED). Fabricate stair treads
and landings of steel gratings of the type specified in paragraph GRATING.
Provide grating treads with slip-resistant nosings. Provide bolts, nuts

and other fastenings as shown and as required for proper installation. Use
lock washers under all nuts. Anchor railings of the type specified above

in paragraph RAILINGS to stairs as shown.

Design stairs to sustain a live load of not less than 125 pounds per

square foot, or a concentrated load of 800 Ibs applied over and area of 2

inches by 2 inches where it is most critical. Conform to AISC 360 with the
design and fabrication of steel stairs, other than a commercial product.

2.2.3 Surface Finishes
2.23.1 Galvanizing and Zinc Repair

Hot-dip galvanize items specified to be galvanized, when practicable and

not indicated otherwise, after fabrication. Galvanize in accordance with

ASTM A123/A123M, ASTM A653/A653M, or ASTM A924/A924M, as applicable.
Regalvanize areas where zinc coatings are destroyed by cutting, welding or

other causes. Regalvanize coatings 2 ounces or heavier with a suitable

low-melting zinc base alloy similar to the recommendations of the American

Hot-Dip Galvanizers Association to the thickness and quality specified for

the original zinc coating. Repair coatings less than 2 ounces in

accordance with ASTM A780/A780M.

PART 3 EXECUTION
3.1 GENERAL INSTALLATION REQUIREMENTS

Install items at locations indicated, according to manufacturer's
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instructions. Verify all measurements and take all field measurements
necessary before fabrication. Exposed fastenings must be compatible
materials, generally match in color and finish, and harmonize with the
material to which fastenings are applied. Include materials and parts
necessary to complete each item, even though such work is not definitely
shown or specified. Poor matching of holes for fasteners is cause for
rejection. Conceal fastenings where practicable. Thickness of metal and
details of assembly and supports provide strength and stiffness. Form
joints exposed to the weather to exclude water. Items listed below require
additional procedures.

3.2 ANCHORAGE, FASTENINGS, AND CONNECTIONS

Provide anchorage where necessary for fastening miscellaneous metal items
securely in place. Include for anchorage not otherwise specified or

indicated slotted inserts, expansion anchors, and powder-driven fasteners,
when approved for concrete; toggle bolts and through bolts for masonry;
machine and carriage bolts for steel. Provide non-ferrous attachments for
non-ferrous metal. Make exposed fastenings of compatible materials,
generally matching in color and finish, to which fastenings are applied.
Conceal fastenings where practicable.

3.3 STEEL STAIRS

Provide anchor bolts, grating fasteners, washers, and all parts or devices
necessary for proper installation. Provide lock washers under nuts.

-- End of Section --
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SECTION 09 97 02
PAINTING: HYDRAULIC STRUCTURES
PART 1 GENERAL
11 SUMMARY

A. Section includes requirements for surface preparation, painting, and
paint testing of all ferrous metal on the slide gates.

1.2 SUBMITTALS

A. The following submittals shall be submitted in accordance with Section
01 33 00 SUBMITTAL PROCEDURES.

B. Contractor shall submit, for review and approval, the following
submittals:

1. Procedures

a. Work Plan, including planning and schedule of systematic
activities for carrying out specified Work.

b. QA/QC Plan
c. Inspection and Test Plan
2. Product Data Sheets

a. For each paint system used herein, Contractor shall furnish
the current Paint System Data Sheets, Technical Data
Sheets, and paint colors available (where applicable) for
each product used in the paint system. A sample PSDS
form is appended to the end of this Section.

b. Contractor shall submit required information on a
system-by-system basis, and provide copies of paint
system submittals to the coating applicator.
Indiscriminate submittal of manufacturer's literature
only is not acceptable.

3. Safety Data Sheet
a. For each coating products and coating related products
used at site, Contractor shall furnish, maintain and make
readily available all SDSs.
4. Color Swatches
a. Color swatches shall be submitted for each paint color for
the various systems and components. Color shall be
Federal Standard 595B No. 34097 green.
5. Reports and Documentation

a. Inspection reports and data collection sheets for surface
preparation and profile checks, coating thickness
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measurements for each coat, ambient conditions, and other
pertinent records.

b. Warranties: Manufacturer's product warranties and additional
warranties to be provided by Contractor.

c. Certificate of Compliance.
d. Test/inspection reports shall:

1) State the date the test/inspection was performed
and the issue date of the report;

2) State the qualification level of technicians
performing the testing;

3) Provide identification of the specimen tested,
location of test on specimen, source of

supply, manufacturer, model or series

number, or both, and any other pertinent
information;

4) Have a detailed description of the specimen or
specimens tested including the type of

test, the type of coating, the method of

paint application, the procedure used to

cure it, and the dry film thickness, etc.;

5) Have a statement that the test or tests were
conducted in accordance with the methods
and procedures as specified herein, and

the test results. If deviations from

these methods and procedures were made,
they shall be described in the report; and

shall be issued within 24 hours of completing
the Work.

1.3 MEASUREMENT AND PAYMENT
13.1 Unit of Measure
Not applicable.
1.3.2 Payment
Payment shall be incidental to pay item for slide gates.
14 QUALIFICATIONS
A. Contractor for Painting
1. All Contractor and Subcontractors that perform surface preparation
or coating application shall be certified by the Society for
Protective Coatings to the requirements of SSPC-QP 1 or AISC SPE
program (recognized as an equivalent to SSPC-QP 3). Applicator's
experience shall be a minimum of 5 years practical experience in

application of the specified products.

2. The painting Contractor and painting Subcontractors must remain so
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15

1.6

certified for the duration of the Project. If a Contractor or
Subcontractor's certification expires, the company will not be
allowed to perform any work until the certification is reissued.
Requests for extension of time for any delay to the completion of
the Project due to an inactive certification will not apply.

Notify Engineer of any change in Contractor certification status.

3. Subcontractor shall be subject to Engineer's approval.
DELIVERY, STORAGE AND HANDLING

Materials shall be stored in unopened containers that plainly show, at
time of use, designated name, date of manufacture, color, and
manufacturer.

Paints shall be stored in a protected area that is heated or cooled to
maintain temperature range recommended by paint manufacturer. Paint
storage and storage cabinets shall comply with all local, state, and
Federal OSHA-requirements.

ENVIRONMENT REQUIREMENTS

Do not apply paint in extreme heat, temperatures below 40 degrees F,
nor in dust, smoke-laden atmosphere, damp or humid weather.

Measurement of Ambient Conditions

1. Measuring ambient conditions entails obtaining an air temperature,
surface temperature, percent relative humidity, and dew point
temperature. The coating manufacturers shall be consulted to
establish air temperature and relative humidity ranges (max & min)
outside of which the coating materials should not be applied and
cured. The ambient conditions must be obtained, documented, and
compared with the coating manufacturer's established ranges.

N

. Air temperature, relative humidity, and dew point shall be
determined by instrumentation, including psychrometers instruments
that give direct read-out recordings of humidity and dew point.
Measurements with these instruments shall be taken before work
begins each day and periodically throughout the day. The minimum
frequency shall be every 4 hours, but the readings can be more
often if weather conditions appear to be changing.

w

. Final blast cleaning and coating application shall not take place
unless the surface temperature is at least 5 °F higher than the
dew point temperature, and the relative humidity is less than 85%.

4. Determination of surface temperatures shall be via surface
temperature thermometers consisting of a bimetallic sensing
element that is shielded from drafts, or direct reading
thermocouple-type thermometers.

(2]

. All readings shall be taken at the actual location of the work.
However, for general readings the coldest and warmest point on the
structure shall be used to ensure that coatings are not applied
outside of their temperature limitations.
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1.7

A.

GENERAL REQUIREMENTS

Contractor furnished items shall be cleaned, prepared and coated as
specified herein, unless otherwise approved by Engineer.

Contractor shall provide surface treatment, priming, corrosion
protection and painting of the equipment furnished. Unless otherwise
specified, the surface preparation, coating and recoating, painting
and curing shall be carried out in accordance with the latest
manufacturer's written instructions as approved by Engineer, and these
specifications.

All finished surfaces shall present a neat, pleasing appearance.
Contractor shall supply full details regarding the extent of which
cleaning, blasting, priming and painting will be carried out in its
(or its Subcontractor's) shop.

. For each painting and coating system, the required surface

preparation, prime coat, intermediate coats, and finish coat

thicknesses are specified in the Protective Coatings System Schedule.
Contractor shall apply coating systems in accordance to the coating
manufacturers' recommended dry-film thicknesses (DFT) or the specified
minimum thicknesses, whichever is greater. Discrepancies between the
specified DFT and the manufacturers' recommended DFT shall be brought
to the attention of Engineer prior to applying coatings.

Contractor shall provide materials for the specified painting system,
including primer, intermediate, and finish coats by the same
manufacturer. Thinners, cleaners, driers and other additives shall be
as recommended by the paint manufacturer for the particular coating
system.

Contractor shall deliver paints in the original, unopened containers.

. Coating application shall not be performed under adverse ambient

conditions as specified by the product manufacturer that may affect
the life, performance or appearance of the coating. Contractor shall
follow the recommendations of the coating manufacturer for the
selection of spray equipment, brushes, rollers, cleaners, thinners,
mixing, drying time, temperature, and humidity of application, and
safety precautions.

. Contractor shall demonstrate that ambient conditions are within the

product manufacturer's guidelines by recording temperature, relative
humidity, etc. from recently calibrated instruments at the time
coatings are applied.

I. The establishment and maintenance of a calibration system to control

the accuracy of all measuring and test equipment shall be in
accordance with MIL-STD-45662. Calibration interval shall be one (1)
calendar year or less, and clearly labeled on each measuring device.

J. Work as specified in this section shall conform to the requirements of

SSPC-PA 1, Shop, Field and Maintenance Painting of Steel.
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PART 2 PRODUCTS
2.1 MANUFACTURERS
A. The letter code will be found following the generic descriptions of
materials outlined in the Specifications. Contact manufacturers for
information regarding their representative nearest the project site.

1. MANUFACTURER CODE A - COATINGS MANUFACTURERS (Able to supply most
heavy-duty industrial coatings and architectural paints):

a. International Protective Coatings;
b. Carboline International;
c. Tnemec Coatings, Kansas City, MO; and
d. Sherwin Williams.
2.2 COMPONENTS
A. Paint Materials

1. Products shall comply with federal, state, and local requirements
limiting the emission of volatile organic compounds.

2. Material Quality: Manufacturer’s highest quality products shall be
used and shall be suitable for the intended service.

3. Materials including primer and finish coats shall be produced by
the same paint manufacturer. All paint materials shall have been
manufactured within one year of the date of use. All paint shall
be from the same batch number.

4. Thinners, cleaners, dryers, and other additives shall be selected
and used as recommended by paint manufacturer of the particular
coating.

B. Colors

1. Color coding will be supplied by Owner prior to equipment
fabrication.

2. Contractor shall submit color samples (~4 by 6 inches) for Owner
approval.

3. Formulate with colorants free of lead or lead compounds.
C. Touch-Up Paint
1. Contractor shall provide 5 gallons of each type and color of paint
used as part of this Work as touch-up paint for Owner use.
Touch-up paints shall be delivered at the completion of the Work.

D. Protective Coating System Schedule

1. System No. 1 — Submerged Metal Epoxy Paint for Slide Gates:
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SURFACE PREPARATION PAINT MATERIAL MINIMUM COATS, COVER

Abrasive Blast (SP 10) Immersion Grade Epoxy Self-priming, high-build
epoxy, gloss finish. Prime
coat, intermediate coat and
finish coat per
manufacturer's direction,
16 mil DFT minimum.

PART 3 EXECUTION
3.1 GENERAL
A. Surface Preparation Inspection

1. Inspect and provide substrate surfaces prepared in accordance with
these Specifications and the printed directions and
recommendations of paint manufacturer whose product is to be
applied.

2. Obtain full cure for completed system prior to immersion of Roller
Gate. Consult coating manufacturer's written instructions for
these requirements. Do not immerse coating for any purpose until
completion of curing cycle.

3. Prior to the application of paint or coating, notify Engineer.
Inspection of surface shall be as specified in the approved
Inspection and Test Plan. All testing shall be performed by an
inspector qualified to a minimum of NACE CIP Level 2 or approved
equivalent.

4. Measure the surface profile of the steel to be painted in
accordance with ASTM D4417, Test Method C. The surface profile
measurements shall be made for each 100 square feet of area as
stated in SSPC-PA 2.

5. Prepare and submit a report of surface preparation inspections.
Failure to provide inspections and reports shall be cause for
rejection of the applied coating if there is reasonable doubt, as
determined by Owner or Engineer, that specified surface
preparation or paint application procedures were not followed.

6. Surfaces which do not meet the specified requirements shall be
corrected at Contractor's expense.

B. Assessing Compressed Air Cleanliness

1. Compressed air used for blast cleaning, blow down, and coating
spray atomization must be free from oil and moisture
contamination. Contaminants of this type are effectively
transferred to the surface with the air and blast cleaning media
(abrasive) or by mixing it with the coating during application.
Adequate moisture and oil traps shall be used on all lines to
ensure that the air is dry and oil free so it does not interfere
with the quality of the Work.
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2. Compressed air shall be tested and results interpreted for oil and
water in accordance with ASTM D4285. Testing shall be conducted
after air compressor(s) have been idle for over 30 minutes, prior
to use for the Work. Records of testing shall be kept on file for
Engineer review, as requested.

3. Athorough inspection of the surface after blast cleaning for
signs of moisture or oil contamination shall be made, and these
results need to be correlated with the results of the blotter
test. In addition, the proper functioning of in-line moisture and
oil traps shall be evaluated on a comparative basis from the
results of the blotter test.

C. Surfaces not Requiring Painting

1. Unless otherwise stated herein or shown, the following areas or
items will not require painting:

a. Nonferrous and corrosion-resistant ferrous alloys such as
copper, bronze, monel, aluminum, chromium plate,
galvanized steel, and stainless steel.

b. Machined surfaces.
c. Plastic and rubber materials.
D. Other Surfaces

1. Machined surfaces shall be protected with a rust preservative
material suitable for the anticipated shipping and storage
conditions.

E. Touch-Up

1. Field touch-up of items left unpainted in the fabricators shop,
such as surface damage that occurred during shipping, shall
receive the same coating system specified herein or as approved by
Engineer. The touch-up coating and painting shall be carried out
as per these Specifications and reach the minimum DFT stipulated.

F. Application Safety

1. Contractor shall be solely and completely responsible for
conditions of the jobsite, including safety of all persons
(including employees) and property during performance of the Work.
This requirement will apply continuously and not be limited to
normal working hours. Safety provisions will conform to U.S.
Department of Labor, Occupational Safety and Health Act, any
equivalent state law, and all other applicable federal, state,
county, and local laws, ordinances, and codes.

2. Contractor will comply with all safety training requirements
promulgated or required for this project.

3. Where more than one coat of a material is applied within a given

system, alternate color to provide a visual reference that the
required number of coats have been applied.
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3.2 SURFACE PREPARATION
A. Steel
1. General
a. Where State, OSHA or EPA regulations preclude standard
abrasive blast cleaning, wet or vacu-blast methods may
be required. Follow coatings manufacturers' recommendations
for wet blast additives and first coat application.

2. Pre-blast Cleaning Requirements

a. Remove ail, grease, welding fluxes, and other surface
contaminants prior to blast cleaning.

b. Cleaning methods shall follow paint manufacturer's
requirements and these Specifications.

c. Clean small isolated areas as above or solvent clean with
suitable solvents and clean cloths.

d. Round or chamfer sharp edges and grind smooth burs, jagged
edges, and surface defects.

3. Welds and Adjacent Areas
a. Prepare such that there is:
1) No undercutting or reverse ridges on weld bead.

2) No weld spatter on or adjacent to weld or other area to
be painted.

3) No sharp peaks or ridges along weld bead.
4. Blast Cleaning Requirements

a. Equipment speed of travel shall be designed to obtain the
specified degree of cleanliness.

b. Minimum surface preparation shall be the more stringent
between what is as specified herein and the coating
manufacturer's recommendations.

c. Select type and size of abrasive to produce a surface profile
that meets coating manufacturer's written recommendations for
particular primer to be used.

d. Comply with applicable federal, state, and local, air
pollution and environmental control regulations for blast
cleaning and disposition of spent aggregate and debris.

e. Do not reuse blast particles for any portions of the Work.

5. Post-Blast Cleaning and Other Cleaning Requirements

a. Clean surfaces of dust and residual particles from cleaning

operations by dry (no oil or water vapor) air blast cleaning
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or other method prior to painting. Vacuum clean enclosed areas
and other areas where dust settling is a problem and wipe with
a tack cloth.

b. When practical, paint surfaces the same day they are blasted.
Reblast surfaces that have started to rust before they are
painted.

3.3 PAINTING

A. Mixing
1. Prepare using all the contents of the container for each component
as packaged by paint manufacturer.
2. No partial batches will be permitted.
3. Do not use multiple-component coatings that have been mixed beyond
their pot life.
4. Provide small quantity kits for touchup painting and for painting
other small areas.
5. Mix only components specified and furnished by paint manufacturer.
6. Do not intermix additional components for reasons of color or
otherwise, even within the same generic type of coating.
7. Keep paint materials sealed when not in use.
B. Application
1. General

a. Allow sufficient time between coats to assure thorough drying
of previously applied paint. Coating manufacturer shall be
consulted to determine recoating intervals.

b. Place canvas tarps under items to be painted in the field and
provide other containment measures as necessary to prevent
residue from field surface preparation and painting activities
from entering the water.

2. Shop-Painted Surfaces

3.

a. Handle and install shop-painted metals in a manner that
reduces damage to the protective coating. Repair damaged
coatings in accordance with this section and the coating
manufacturer's printed directions. Excessive damage to the
exterior coating, as determined by Owner or Engineer, will
require an additional field-applied finish coat to achieve
uniform appearance of the coating.

Prime Coat
a. Prime coats found to be incompatible with finish coats or
applied to improperly prepared surfaces shall be removed.

The prime coat shall be re-applied at no additional cost to
Owner.
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b. Apply prime coat immediately after blast cleaning and before
any surface rusting occurs, or any dust, dirt, or any foreign
matter has accumulated. Reclean surfaces by blast cleaning
that have surface colored or become moist prior to coating
application.

4. Stripe Coat

a. Stripe coat all welds, edges, angles, and other irregular,
difficult to reach surfaces.

b. Stripe coat shall consist of one coat, brush applied, 3 mils
minimum dry film thickness.

c. Stripe coat color shall contrast primer to allow visual
verification of application.

5. Intermediate and Finish Coats

a. After proper application of the prime coat and stripe coats,
apply one (1) full coat of the intermediate coat.

b. Remove coats found to be incompatible with prime coats or
applied to improperly prepared surfaces.

c. Apply each coating application with paints that differ
noticeably in coloration from each other on succeeding coating
applications to ensure even coverage by shading or tinting, as
appropriate, for the paint material and color. Shading or
tinting shall be done by the paint manufacturer.

d. Finished surfaces shall be free from holidays, pinholes,
bubbles, runs, drops, ridges, waves, laps, excessive or
unsightly brush marks, and variations in color, texture, and
gloss. Verify absence of holidays, pinholes, gaps, etc. by
appropriate testing. Recoat and retest any areas failing
these tests.

6. Film Thickness and Coverage

a. Coverage is listed as either total minimum dry film thickness
in mils or the spreading rate in square feet per gallon. Per
coat determinations are listed as MDFTPC or SFPGPC.

b. Number of Coats: Minimum required irrespective of coating
thickness. Additional coats may be required to obtain minimum
required paint thickness, depending on method of application,
differences in manufacturers' products, and atmospheric
conditions.

c. Maximum film build per coat shall not exceed coating
manufacturer's written recommendations.

d. Film Thickness Measurements and Electrical Inspection of
Coated Surfaces:

1) Perform with properly calibrated instruments.
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2) Recoat and repair as necessary for compliance with the
Specifications.

3) All coats will be subject to inspection by Owner and
coating manufacturer's representative.

e. Give particular attention to edges, angles, flanges, and
other similar areas, where insufficient film thicknesses are
likely to be present, and ensure proper millage in these areas.

7. Damaged Coatings, Pinholes and Holidays

a. Feather edges and repair in accordance with recommendations
of paint manufacturer.

b. Apply finish coats, including touchup and damage-repair coats,
in a manner which will present a uniform texture and
color-matched appearance.

8. Unsatisfactory Application

a. If item has improper finish color or insufficient film
thickness, clean and top coat surface with specified paint
material to obtain specified color and coverage. Obtain
specific surface preparation information from coating
manufacturer.

b. Hand or power sand visible areas of chipped, peeled, or
abraded paint, and feather the edges. Follow with primer
and finish coat in accordance with the Specifications.
Depending on extent of repair and appearance, a finish sanding
and topcoat may be required.

c. Evidence of runs, bridges, shiners, laps, or other
imperfections shall be cause for rejection.

d. Repair defects in coating system per written recommendations
of coating manufacturer.

3.4 COATING INSPECTIONS
A. Dry Coat Thickness

1. Inspections and testing shall be performed by an individual
qualified to NACE CIP Level 2 or approved equivalent.

2. After repaired and recoated areas have dried sufficiently, perform
final dry film thickness tests.

3. Measure coating thickness specified for surfaces with a calibrated
dry-film thickness (DFT) gauge. Check each coat for the correct
dry-film thickness. Do not measure within eight (8) hours after
application of the coating.

4. Dry film thickness measurements shall be done in accordance with
SSPC-PA 2.

5. A minimum of five (5) spot measurements shall be taken in a given
area to assure proper coat dry film thickness. The average of
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these measurements shall not be less than the specified thickness.
No single spot measurement shall be less than eighty percent
(80%), or more than one-hundred twenty percent (120%), of the
specified thickness. The gage type shall be Type 2 - Electronic
gage, recently calibrated. Shims of plastic or nonmagnetic

material shall be used to verify the accuracy of the gage. The
gage must have an accuracy of +/- 5%.

B. Holiday/Pinhole Detection

1. Coating shall be tested for holidays in accordance with ASTM
D5162, Test Method A - Low Voltage Wet Sponge Testing for coatings
less than 20 mils and method B-High Voltage Wet Sponge Testing for
thicknesses in excess of 20 mils. The coatings shall be
holiday-free. Rejected areas shall be corrected per the coating
manufacturers' requirements.

C. Adhesion Testing
1. Test coating system for proper adhesion to the base metal in
accordance with ASTM D3359, Test Method A - Standard Test Methods
for Measuring Adhesion by Tape Test or D4541-Standard Test Method
for Pull-Off Strength of Coatings Using Portable Adhesion Testers.
Contractor shall test a minimum of one location per 100 square

feet per coating system. Proposed locations to be identified in
Contractor's Inspection and Test Plan and approved by Engineer.

2. There shall be no adhesion loss at each location of less than a
grade 3A as defined in ASTM D3359. Rejected and tested areas shall
be corrected per the coating manufacturers' requirements.
3.5 CLEANUP FOR SITE APPLICATIONS

A. Place cloths and waste that might constitute a fire hazard in closed
metal containers or destroy at the end of each day.

B. Upon completion of the work, remove staging, scaffolding, and
containers from the site or destroy in a legal manner.

C. Completely remove paint spots, oil, or stains upon adjacent surfaces
and floors and leave entire job clean.

3.6 MANUFACTURER'S SERVICE

A. Coating manufacturer's representative shall be present at site as
follows:

1. On the first day of application for all field applied coatings.

2. As required to resolve field problem, attributable to, or
associated with, the manufacturer's product.

3. To verify full cure of coating prior to coated surfaces being
placed into immersion service.

3.7 HANDLING AND TRANSPORTING OF COATED ITEMS

A. When packing for shipment, use spacers and other protective devices to
separate items to prevent damaging the coated surfaces during transit

SECTION 09 97 02 Page 12



INDIANFORD DISCHARGE CAPACITY UPGRADES

and unloading. If wood spacers are used, remove wood splinters and
particles from the coated surfaces after separation. Use padded chains
or ribbon binders to secure the loaded items and minimize damage to

coated surfaces.

B. Handle coated items with care during loading/unloading and
installation operations to minimize damage. Do not place or store
coated items on the ground or on top of other work unless ground or
work is covered with a protective covering or tarpaulin. Place coated
items above the ground upon platforms, skids, or other supports.

C. Cover coated items one-hundred percent (100%) with protective
coverings or tarpaulins to prevent deposition of road salts, fuel

residue, and other contaminants in transit.
3.8 APPENDICES

Appendix 099004-1 Paint System Datasheet

Attach products technical data sheet (if applicable) to this sheet for

each paint system submittal.

FINAL

Paint System Number (from Spec.):

Paint System Title (from Spec):

Coatings Supplier:

Representative:

Surface Preparation:

Paint Material (Generic) Product Name/Number
(Proprietary)

Min. Coats Coverage

Provide manufacturer's recommendations for the following parameters at

temperature (F) / relative humidity.

Temperature/RH 50/50

70/30

90/25

Induction Time

Pot Life

Shelf Life
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Drying Time

Curing Time

Min. Recoat Time

Max. Recoat Time

Provide Manufacturer's recommendations for the following:

Mixing Ratio:

Maximum Permissible Thinning:

Item

Temperature Limitations

Minimum

Maximum

Ambient

Surface

Surface Profile Requirements

Attach additional sheets detailing manufacturer's recommended storage

requirements and holiday testing procedures.

-- End of Section --
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SECTION 09 97 13
EXTERIOR COATING OF STEEL STRUCTURES (UNSUBMERGED)
PART 1 GENERAL
11 SUMMARY
A. Section includes requirements for surface preparation, painting, and
paint testing of all ferrous metal on structures and components that
are not normally subjected to immersion. Included are the slide gate
operating platform; slide gate operators and appurtenant items;
turbine pit cover framing; stair and landing framing, supports, and
railings; and the operating platform access door and associated
architectural components.
1.2 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.
SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPCPA1 (2016) Shop, Field, and Maintenance
Coating of Metals

SSPC SP 10/NACE No. 2 (2007) Near-White Blast Cleaning
U.S. DEPARTMENT OF DEFENSE (DOD)

MIL-DTL-24441/19 (2009; Rev C) Paint, Epoxy-Polyamide, Zinc
Primer, Formula 159, Type llI

MIL-DTL-24441/31 (2009; Rev B) Paint, Epoxy-Polyamide,
White, Formula 152, Type IV

MIL-PRF-85285 (2012; Rev E; Notice 1 2016) Coating:
Polyurethane Aircraft and Support Equipment

13 SUBMITTALS

A. The following submittals shall be submitted in accordance with Section
01 33 00 SUBMITTAL PROCEDURES.

B. Contractor shall submit, for review and approval, the following
submittals:

1. Procedures

a. Work Plan, including planning and schedule of systematic
activities for carrying out specified Work.

b. QA/QC Plan
c. Inspection and Test Plan

2. Product Data Sheets
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a. For each paint system used herein, Contractor shall furnish
the current Paint System Data Sheets, Technical Data
Sheets, and paint colors available (where applicable) for
each product used in the paint system. A sample PSDS
form is appended to the end of this Section.

b. Contractor shall submit required information on a
system-by-system basis, and provide copies of paint
system submittals to the coating applicator.
Indiscriminate submittal of manufacturer's literature
only is not acceptable.

3. Safety Data Sheet

a. For each coating products and coating related products
used at site, Contractor shall furnish, maintain and make
readily available all SDSs.

4. Color Swatches

a. Color swatches shall be submitted for each paint color for
the various systems and components. Color shall be
Federal Standard 595B No. 34097 green.

5. Reports and Documentation

a. Inspection reports and data collection sheets for surface
preparation and profile checks, coating thickness
measurements for each coat, ambient conditions, and other
pertinent records.

b. Warranties: Manufacturer's product warranties and additional
warranties to be provided by Contractor.

c. Certificate of Compliance.
d. Test/inspection reports shall:

1) State the date the test/inspection was performed
and the issue date of the report;

2) State the qualification level of technicians
performing the testing;

3) Provide identification of the specimen tested,
location of test on specimen, source of

supply, manufacturer, model or series

number, or both, and any other pertinent
information;

4) Have a detailed description of the specimen or
specimens tested including the type of

test, the type of coating, the method of

paint application, the procedure used to

cure it, and the dry film thickness, etc.;

5) Have a statement that the test or tests were
conducted in accordance with the methods
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and procedures as specified herein, and

the test results. If deviations from

these methods and procedures were made,
they shall be described in the report; and
shall be issued within 24 hours of completing
the Work.

1.4 MEASUREMENT AND PAYMENT
141 Unit of Measure

Not applicable.
1.4.2 Payment

Payment shall be incidental to pay item for structures or components
receiving paint coating.

15 QUALIFICATIONS
A. Contractor for Painting

1. All Contractor and Subcontractors that perform surface preparation
or coating application shall be certified by the Society for
Protective Coatings to the requirements of SSPC-QP 1 or AISC SPE
program (recognized as an equivalent to SSPC-QP 3). Applicator's
experience shall be a minimum of 5 years practical experience in
application of the specified products.

2. The painting Contractor and painting Subcontractors must remain so
certified for the duration of the Project. If a Contractor or
Subcontractor's certification expires, the company will not be
allowed to perform any work until the certification is reissued.
Requests for extension of time for any delay to the completion of
the Project due to an inactive certification will not apply.

Notify Engineer of any change in Contractor certification status.

3. Subcontractor shall be subject to Engineer's approval.
1.6 DELIVERY, STORAGE AND HANDLING

A. Materials shall be stored in unopened containers that plainly show, at
time of use, designated name, date of manufacture, color, and
manufacturer.

B. Paints shall be stored in a protected area that is heated or cooled to
maintain temperature range recommended by paint manufacturer. Paint
storage and storage cabinets shall comply with all local, state, and
Federal OSHA-requirements.

1.7 ENVIRONMENT REQUIREMENTS

A. Do not apply paint in extreme heat, temperatures below 40 degrees F,
nor in dust, smoke-laden atmosphere, damp or humid weather.

B. Measurement of Ambient Conditions

1. Measuring ambient conditions entails obtaining an air temperature,
surface temperature, percent relative humidity, and dew point
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temperature. The coating manufacturers shall be consulted to
establish air temperature and relative humidity ranges (max & min)
outside of which the coating materials should not be applied and
cured. The ambient conditions must be obtained, documented, and
compared with the coating manufacturer's established ranges.

2. Air temperature, relative humidity, and dew point shall be
determined by instrumentation, including psychrometers instruments
that give direct read-out recordings of humidity and dew point.
Measurements with these instruments shall be taken before work
begins each day and periodically throughout the day. The minimum
frequency shall be every 4 hours, but the readings can be more
often if weather conditions appear to be changing.

3. Final blast cleaning and coating application shall not take place
unless the surface temperature is at least 5 °F higher than the
dew point temperature, and the relative humidity is less than 85%.

4. Determination of surface temperatures shall be via surface
temperature thermometers consisting of a bimetallic sensing
element that is shielded from drafts, or direct reading
thermocouple-type thermometers.

5. All readings shall be taken at the actual location of the work.
However, for general readings the coldest and warmest point on the
structure shall be used to ensure that coatings are not applied
outside of their temperature limitations.

1.8 GENERAL REQUIREMENTS

A. Contractor furnished items shall be cleaned, prepared and coated as
specified herein, unless otherwise approved by Engineer.

B. Contractor shall provide surface treatment, priming, corrosion
protection and painting of the equipment furnished. Unless otherwise
specified, the surface preparation, coating and recoating, painting
and curing shall be carried out in accordance with the latest
manufacturer's written instructions as approved by Engineer, and these
specifications.

C. Allfinished surfaces shall present a neat, pleasing appearance.
Contractor shall supply full details regarding the extent of which
cleaning, blasting, priming and painting will be carried out in its
(or its Subcontractor's) shop.

D. For each painting and coating system, the required surface
preparation, prime coat, intermediate coats, and finish coat
thicknesses are specified in the Protective Coatings System Schedule.
Contractor shall apply coating systems in accordance to the coating
manufacturers' recommended dry-film thicknesses (DFT) or the specified
minimum thicknesses, whichever is greater. Discrepancies between the
specified DFT and the manufacturers' recommended DFT shall be brought
to the attention of Engineer prior to applying coatings.

E. Contractor shall provide materials for the specified painting system,
including primer, intermediate, and finish coats by the same
manufacturer. Thinners, cleaners, driers and other additives shall be
as recommended by the paint manufacturer for the particular coating
system.
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F. Contractor shall deliver paints in the original, unopened containers.

G. Coating application shall not be performed under adverse ambient
conditions as specified by the product manufacturer that may affect
the life, performance or appearance of the coating. Contractor shall
follow the recommendations of the coating manufacturer for the
selection of spray equipment, brushes, rollers, cleaners, thinners,
mixing, drying time, temperature, and humidity of application, and
safety precautions.

H. Contractor shall demonstrate that ambient conditions are within the
product manufacturer's guidelines by recording temperature, relative
humidity, etc. from recently calibrated instruments at the time
coatings are applied.

I. The establishment and maintenance of a calibration system to control
the accuracy of all measuring and test equipment shall be in
accordance with MIL-STD-45662. Calibration interval shall be one (1)
calendar year or less, and clearly labeled on each measuring device.

J. Work as specified in this section shall conform to the requirements of
SSPC-PA 1, Shop, Field and Maintenance Painting of Steel.

PART 2 PRODUCTS
2.1 MANUFACTURERS

A. The letter code will be found following the generic descriptions of
materials outlined in the Specifications. Contact manufacturers for
information regarding their representative nearest the project site.

1. MANUFACTURER CODE A - COATINGS MANUFACTURERS (Able to supply most
heavy-duty industrial coatings and architectural paints):

a. International Protective Coatings;

b. Carboline International;

c. Tnemec Coatings, Kansas City, MO; and
d. Sherwin Williams.

2.2 COMPONENTS
A. Paint Materials

1. Products shall comply with federal, state, and local requirements
limiting the emission of volatile organic compounds.

2. Material Quality: Manufacturer’s highest quality products shall be
used and shall be suitable for the intended service.

3. Materials including primer and finish coats shall be produced by
the same paint manufacturer. All paint materials shall have been
manufactured within one year of the date of use. All paint shall
be from the same batch number.

4. Thinners, cleaners, dryers, and other additives shall be selected

and used as recommended by paint manufacturer of the particular
coating.
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B. Colors

1. Color coding will be supplied by Owner prior to equipment
fabrication.

2. Contractor shall submit color samples (~4 by 6 inches) for Owner
approval.

3. Formulate with colorants free of lead or lead compounds.
C. Touch-Up Paint
1. Contractor shall provide 5 gallons of each type and color of paint
used as part of this Work as touch-up paint for Owner use.
Touch-up paints shall be delivered at the completion of the Work.

D. Protective Coating System Schedule

1. System No. 1 — Epoxy Paint for Non-Immersion Components:

Zi nc- Ri ch Epoxy Epoxy | nternedi ate Coat Pol yur et hane Topcoat
Primer Coat
Epoxy polyamide, Epoxy polyamide, Polyurethane coating topcoat
MIL-DTL-24441/19  (Formula MIL-DTL-24441/31  (Formula of MIL-PRF-85285 |, Type I,
159, Type IlI). 152, Type IV, White Color shall be as indicated
(Tinted)). Tint to herein unless approved by
approximately the Owner prior to ordering
SAE AMS-STD-595A color materials.

number 27778 parchment using
pigment dispersions prepared
for epoxy paint tinting.
Manufacturer shall tint
material and appropriately
label. All other
requirements of this
Military Specification apply.

PART 3 EXECUTION
3.1 GENERAL
A. Surface Preparation Inspection

1. Inspect and provide substrate surfaces prepared in accordance with
these Specifications and the printed directions and
recommendations of paint manufacturer whose product is to be
applied.

2. Consult coating manufacturer's written instructions for these
requirements. Do not immerse coating for any purpose until
completion of curing cycle.

3. Prior to the application of paint or coating, notify Engineer.

Inspection of surface shall be as specified in the approved
Inspection and Test Plan. All testing shall be performed by an
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inspector qualified to a minimum of NACE CIP Level 2 or approved
equivalent.

4. Measure the surface profile of the steel to be painted in
accordance with ASTM D4417, Test Method C. The surface profile
measurements shall be made for each 100 square feet of area as
stated in SSPC-PA 2.

5. Prepare and submit a report of surface preparation inspections.
Failure to provide inspections and reports shall be cause for
rejection of the applied coating if there is reasonable doubt, as
determined by Owner or Engineer, that specified surface
preparation or paint application procedures were not followed.

6. Surfaces which do not meet the specified requirements shall be
corrected at Contractor's expense.

B. Assessing Compressed Air Cleanliness

1. Compressed air used for blast cleaning, blow down, and coating
spray atomization must be free from oil and moisture
contamination. Contaminants of this type are effectively
transferred to the surface with the air and blast cleaning media
(abrasive) or by mixing it with the coating during application.
Adequate moisture and oil traps shall be used on all lines to
ensure that the air is dry and oil free so it does not interfere
with the quality of the Work.

2. Compressed air shall be tested and results interpreted for oil and
water in accordance with ASTM D4285. Testing shall be conducted
after air compressor(s) have been idle for over 30 minutes, prior
to use for the Work. Records of testing shall be kept on file for
Engineer review, as requested.

3. Athorough inspection of the surface after blast cleaning for
signs of moisture or oil contamination shall be made, and these
results need to be correlated with the results of the blotter
test. In addition, the proper functioning of in-line moisture and
oil traps shall be evaluated on a comparative basis from the
results of the blotter test.

C. Surfaces not Requiring Painting

1. Unless otherwise stated herein or shown, the following areas or
items will not require painting:

a. Nonferrous and corrosion-resistant ferrous alloys such as
copper, bronze, monel, aluminum, chromium plate,
galvanized steel, and stainless steel.

b. Machined surfaces.

c. Plastic and rubber materials.

D. Other Surfaces
1. Machined surfaces shall be protected with a rust preservative

material suitable for the anticipated shipping and storage
conditions.
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E. Touch-Up

1. Field touch-up of items left unpainted in the fabricators shop,
such as surface damage that occurred during shipping, shall
receive the same coating system specified herein or as approved by
Engineer. The touch-up coating and painting shall be carried out
as per these Specifications and reach the minimum DFT stipulated.

F. Application Safety

1. Contractor shall be solely and completely responsible for
conditions of the jobsite, including safety of all persons
(including employees) and property during performance of the Work.
This requirement will apply continuously and not be limited to
normal working hours. Safety provisions will conform to U.S.
Department of Labor, Occupational Safety and Health Act, any
equivalent state law, and all other applicable federal, state,
county, and local laws, ordinances, and codes.

2. Contractor will comply with all safety training requirements
promulgated or required for this project.

3. Where more than one coat of a material is applied within a given
system, alternate color to provide a visual reference that the
required number of coats have been applied.

3.2 SURFACE PREPARATION

A. Steel - Abrasive blast steel surfaces to near-white metal in
accordance with SSPC SP 10/NACE No. 2 . Prepared surfaces shall conform
to SSPCVIS 1 . Provide a 2 to 3 mil surface profile. Reject profile
greater than 3 mils, discontinue abrasive blasting, and modify
processes and materials to provide the specified profile. Measure
surface profile in accordance with ASTM D7127, using Rmax as the
measure of profile height. Following abrasive blasting, remove dust
and debris by vacuum cleaning. Do not attempt to wipe surface clean.

1. General
a. Where State, OSHA or EPA regulations preclude standard
abrasive blast cleaning, wet or vacu-blast methods may
be required. Follow coatings manufacturers' recommendations
for wet blast additives and first coat application.

2. Pre-blast Cleaning Requirements

a. Remove ail, grease, welding fluxes, and other surface
contaminants prior to blast cleaning.

b. Cleaning methods shall follow paint manufacturer's
requirements and these Specifications.

c. Clean small isolated areas as above or solvent clean with
suitable solvents and clean cloths.

d. Round or chamfer sharp edges and grind smooth burs, jagged
edges, and surface defects.
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3. Welds and Adjacent Areas
a. Prepare such that there is:
1) No undercutting or reverse ridges on weld bead.

2) No weld spatter on or adjacent to weld or other area to
be painted.

3) No sharp peaks or ridges along weld bead.
4. Blast Cleaning Requirements

a. Equipment speed of travel shall be designed to obtain the
specified degree of cleanliness.

b. Minimum surface preparation shall be the more stringent
between what is as specified herein and the coating
manufacturer's recommendations.

c. Select type and size of abrasive to produce a surface profile
that meets coating manufacturer's written recommendations for
particular primer to be used.

d. Comply with applicable federal, state, and local, air
pollution and environmental control regulations for blast
cleaning and disposition of spent aggregate and debris.

e. Do not reuse blast particles for any portions of the Work.

5. Post-Blast Cleaning and Other Cleaning Requirements

a. Clean surfaces of dust and residual particles from cleaning
operations by dry (no oil or water vapor) air blast cleaning
or other method prior to painting. Vacuum clean enclosed areas
and other areas where dust settling is a problem and wipe with
a tack cloth.

b. When practical, paint surfaces the same day they are blasted.
Reblast surfaces that have started to rust before they are
painted.

3.3 PAINTING
A. Mixing

1. Prepare using all the contents of the container for each component
as packaged by paint manufacturer.

2. No partial batches will be permitted.

3. Do not use multiple-component coatings that have been mixed beyond
their pot life.

4. Provide small quantity kits for touchup painting and for painting
other small areas.

5. Mix only components specified and furnished by paint manufacturer.
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6. Do not intermix additional components for reasons of color or
otherwise, even within the same generic type of coating.

7. Keep paint materials sealed when not in use.
B. Application
1. General

a. Allow sufficient time between coats to assure thorough drying
of previously applied paint. Coating manufacturer shall be
consulted to determine recoating intervals.

b. Place canvas tarps under items to be painted in the field and
provide other containment measures as necessary to prevent
residue from field surface preparation and painting activities
from entering the water.

2. Shop-Painted Surfaces

a. Handle and install shop-painted metals in a manner that
reduces damage to the protective coating. Repair damaged
coatings in accordance with this section and the coating
manufacturer's printed directions. Excessive damage to the
exterior coating, as determined by Owner or Engineer, will
require an additional field-applied finish coat to achieve
uniform appearance of the coating.

3. Prime Coat

a. Prime coats found to be incompatible with finish coats or
applied to improperly prepared surfaces shall be removed.
The prime coat shall be re-applied at no additional cost to
Owner.

b. Apply prime coat immediately after blast cleaning and before
any surface rusting occurs, or any dust, dirt, or any foreign
matter has accumulated. Reclean surfaces by blast cleaning
that have surface colored or become moist prior to coating
application.

4. Stripe Coat

a. Stripe coat all welds, edges, angles, and other irregular,
difficult to reach surfaces.

b. Stripe coat shall consist of one coat, brush applied, 3 mils
minimum dry film thickness.

c. Stripe coat color shall contrast primer to allow visual
verification of application.

5. Intermediate and Finish Coats

a. After proper application of the prime coat and stripe coats,
apply one (1) full coat of the intermediate coat.

b. Remove coats found to be incompatible with prime coats or
applied to improperly prepared surfaces.
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c. Apply each coating application with paints that differ
noticeably in coloration from each other on succeeding coating
applications to ensure even coverage by shading or tinting, as
appropriate, for the paint material and color. Shading or
tinting shall be done by the paint manufacturer.

d. Finished surfaces shall be free from holidays, pinholes,
bubbles, runs, drops, ridges, waves, laps, excessive or
unsightly brush marks, and variations in color, texture, and
gloss. Verify absence of holidays, pinholes, gaps, etc. by
appropriate testing. Recoat and retest any areas failing
these tests.

6. Film Thickness and Coverage

a. Coverage is listed as either total minimum dry film thickness
in mils or the spreading rate in square feet per gallon. Per
coat determinations are listed as MDFTPC or SFPGPC.

b. Number of Coats: Minimum required irrespective of coating
thickness. Additional coats may be required to obtain minimum
required paint thickness, depending on method of application,
differences in manufacturers' products, and atmospheric
conditions.

c. Maximum film build per coat shall not exceed coating
manufacturer's written recommendations.

d. Film Thickness Measurements and Electrical Inspection of
Coated Surfaces:

1) Perform with properly calibrated instruments.

2) Recoat and repair as necessary for compliance with the
Specifications.

3) All coats will be subject to inspection by Owner and
coating manufacturer's representative.

e. Give particular attention to edges, angles, flanges, and
other similar areas, where insufficient film thicknesses are
likely to be present, and ensure proper millage in these areas.

7. Damaged Coatings, Pinholes and Holidays

a. Feather edges and repair in accordance with recommendations
of paint manufacturer.

b. Apply finish coats, including touchup and damage-repair coats,
in a manner which will present a uniform texture and
color-matched appearance.

8. Unsatisfactory Application
a. Ifitem has improper finish color or insufficient film
thickness, clean and top coat surface with specified paint

material to obtain specified color and coverage. Obtain
specific surface preparation information from coating
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manufacturer.

b. Hand or power sand visible areas of chipped, peeled, or
abraded paint, and feather the edges. Follow with primer
and finish coat in accordance with the Specifications.
Depending on extent of repair and appearance, a finish sanding
and topcoat may be required.

c. Evidence of runs, bridges, shiners, laps, or other
imperfections shall be cause for rejection.

d. Repair defects in coating system per written recommendations
of coating manufacturer.

3.4 COATING INSPECTIONS

A. Dry Coat Thickness

1. Inspections and testing shall be performed by an individual

N

N

qualified to NACE CIP Level 2 or approved equivalent.

. After repaired and recoated areas have dried sufficiently, perform

final dry film thickness tests.

. Measure coating thickness specified for surfaces with a calibrated

dry-film thickness (DFT) gauge. Check each coat for the correct
dry-film thickness. Do not measure within eight (8) hours after
application of the coating.

. Dry film thickness measurements shall be done in accordance with

SSPC-PA 2.

. A minimum of five (5) spot measurements shall be taken in a given

area to assure proper coat dry film thickness. The average of
these measurements shall not be less than the specified thickness.
No single spot measurement shall be less than eighty percent
(80%), or more than one-hundred twenty percent (120%), of the
specified thickness. The gage type shall be Type 2 - Electronic
gage, recently calibrated. Shims of plastic or nonmagnetic

material shall be used to verify the accuracy of the gage. The

gage must have an accuracy of +/- 5%.

B. Holiday/Pinhole Detection

1. Coating shall be tested for holidays in accordance with ASTM

D5162, Test Method A - Low Voltage Wet Sponge Testing for coatings
less than 20 mils and method B-High Voltage Wet Sponge Testing for
thicknesses in excess of 20 mils. The coatings shall be

holiday-free. Rejected areas shall be corrected per the coating
manufacturers' requirements.

C. Adhesion Testing

1. Test coating system for proper adhesion to the base metal in

accordance with ASTM D3359, Test Method A - Standard Test Methods
for Measuring Adhesion by Tape Test or D4541-Standard Test Method
for Pull-Off Strength of Coatings Using Portable Adhesion Testers.
Contractor shall test a minimum of one location per 100 square

feet per coating system. Proposed locations to be identified in
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Contractor's Inspection and Test Plan and approved by Engineer.

2. There shall be no adhesion loss at each location of less than a
grade 3A as defined in ASTM D3359. Rejected and tested areas shall
be corrected per the coating manufacturers' requirements.

3.5 CLEANUP FOR SITE APPLICATIONS

A. Place cloths and waste that might constitute a fire hazard in closed
metal containers or destroy at the end of each day.

B. Upon completion of the work, remove staging, scaffolding, and
containers from the site or destroy in a legal manner.

C. Completely remove paint spots, oil, or stains upon adjacent surfaces
and floors and leave entire job clean.

3.6 MANUFACTURER'S SERVICE

A. Coating manufacturer's representative shall be present at site as
follows:

1. On the first day of application for all field applied coatings.

2. As required to resolve field problem, attributable to, or
associated with, the manufacturer's product.

3. To verify full cure of coating prior to coated surfaces being
placed into immersion service.

3.7 HANDLING AND TRANSPORTING OF COATED ITEMS

A. When packing for shipment, use spacers and other protective devices to
separate items to prevent damaging the coated surfaces during transit
and unloading. If wood spacers are used, remove wood splinters and
particles from the coated surfaces after separation. Use padded chains
or ribbon binders to secure the loaded items and minimize damage to
coated surfaces.

B. Handle coated items with care during loading/unloading and
installation operations to minimize damage. Do not place or store
coated items on the ground or on top of other work unless ground or
work is covered with a protective covering or tarpaulin. Place coated
items above the ground upon platforms, skids, or other supports.

C. Cover coated items one-hundred percent (100%) with protective
coverings or tarpaulins to prevent deposition of road salts, fuel
residue, and other contaminants in transit.

3.8 APPLICATION CONDITIONS AND RECOAT WINDOWS

The application condition requirements for the coating system are very
time and temperature sensitive, and are intended to avoid the delamination
problems frequently found on industrial structures. Plan coating

application to ensure that specified temperature, humidity, and
condensation conditions are met. If conditions do not allow for orderly
application of sealant, primer, stripe coat, intermediate coat and

topcoat, use appropriate means of controlling air and surface
temperatures, as required. Partial or total enclosures, insulation,

SECTION 09 97 13 Page 13



INDIANFORD DISCHARGE CAPACITY UPGRADES FINAL

heating or cooling, or other appropriate measures may be required to
control conditions to allow for orderly application of all required coats.

Maintain air and steel surface temperature between 60 and 100 degrees F
during application and the first four hours of cure for epoxy coats and

the first eight hours of cure for polyurethane coats. Maintain steel

surface temperature more than 5 degrees F above the dew-point of the
ambient air for the same period.

Use Table entitled "RECOAT WINDOWS" to determine appropriate recoat

windows for each coat after the initial coat. Apply each coat during

appropriate RECOAT WINDOW of preceding coat. If a RECOAT WINDOW is missed,
the minimum and maximum primer and intermediate coat thickness may be

adjusted to accommodate a FILL COAT, however, requirements for total epoxy
coating thickness and total coating thickness will not be modified.

Missing more than one RECOAT WINDOW may require complete removal of

coating if maximum total coating thickness requirements cannot be achieved.

If coating is not applied during RECOAT WINDOW, or if surface temperature
exceeds 120 degrees F between applications, provide GLOSS REMOVAL, apply
next coat within 24 hours. If next planned coat is topcoat, apply FILL

COAT if required to fill sanding marks. Sanding marks from GLOSS REMOVAL

of intermediate coat reflecting through topcoat will be considered as

noncompliant. Apply FILL COAT within 24 hours of GLOSS REMOVAL, then apply
topcoat within RECOAT WINDOW of FILL COAT.

RECOAT WINDOWS

EPOXY OVER EPOXY

Temperature 60-70 71-80 12-36 91-100 101-110 111-120
degrees F

RECOAT WINDOV 24-72 18-60 16-48 12-36 8-18 4-6
(Hrs.)

POLYURETHANE OVER EPOXY

Temperature 60-70 71-80 12-36 91-100 101-110 111-120
degrees F
RECOAT WINDOV 24-96 24-72 16-48 12-36 10-24 8-16

(Hrs.)

SECTION 09 97 13 Page 14



INDIANFORD DISCHARGE CAPACITY UPGRADES

FINAL

RECOAT WINDOWS

POLYURETHANE OVER POLYURETHANE

Temperature 60-70 71-80 12-36 91-100 101-110 111-120
degrees F

RECOAT WINDOV 8-48 6-48 4-36 3-24 2-12 1-2
(Hrs.)

The temperature ranges shown in the table above are for determining recoat
windows. Choose recoat window based on the highest surface temperature
that was sustained for one or more hours between coats. This applies to

the entire time between coats. Measure and record air and surface
temperatures on hourly basis to determine appropriate recoat windows. If
surface temperature goes above 100 degrees F, measure and record
temperatures every half hour.

3.9 APPLICATION OF COATING SYSTEM
Apply coatings in accordance with SSPC PA 1 and as specified herein.

Apply each coat in a consistent wet film, at 90 degrees to previous coat.
Ensure that primer and intermediate coat "cold joints" are no less than

six inches from welds. Apply stripe coat by brush. For convenience, stripe
coat material may be delivered by spray if followed immediately with
brush-out and approved procedures include appropriate controls on
thickness. Apply all other coats by spray application. Use appropriate
controls to prevent airborne coating fog from drifting beyond 15feet from
the structure perimeter. Cover or protect all surfaces that will not be
coated. The cleanliness, temperature, recoat windows, and airborne paint
containment requirements may necessitate the use of enclosures, portable
shelters, or other appropriate controls.

Apply coatings at the following specified thickness:

Coat Minimum DFT (Mils) Maximum DFT (Mils)
Primer 3 5
Intermediate 3 5
Top 2 3
Total system 8 13

3.10 APPENDICES

Appendix 099713.27-1 Paint System Datasheet
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Attach products technical data sheet (if applicable) to this sheet for
each paint system submittal.

FINAL

Paint System Number (from Spec.):

Paint System Title (from Spec):

Coatings Supplier:

Representative:

Surface Preparation:

Paint Material (Generic) Product Name/Number
(Proprietary)

Min. Coats Coverage

Provide manufacturer's recommendations for the following parameters at
temperature (F) / relative humidity.

Temperature/RH 50/50 70/30

90/25

Induction Time

Pot Life

Shelf Life

Drying Time

Curing Time

Min. Recoat Time

Max. Recoat Time

Provide Manufacturer's recommendations for the following:

Mixing Ratio:

Maximum Permissible Thinning:
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Item

Temperature Limitations

Minimum

Maximum

Ambient

Surface

Surface Profile Requirements

Attach additional sheets detailing manufacturer's recommended storage
requirements and holiday testing procedures.

-- End of Section --
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SECTION 26 05 00
COMMON WORK RESULTS FOR ELECTRICAL
PART 1 GENERAL
11 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C12.1 ((2014; Errata 2016) Electric Meters -
Code for Electricity Metering

ASTM INTERNATIONAL (ASTM)

ASTM D709 (2017) Standard Specification for
Laminated Thermosetting Materials

ELECTRONIC INDUSTRIES ALLIANCE (EIA)
EIA 480 (1981) Toggle Switches
INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C2 (2017; Errata 1-2 2017; INT 1 2017)
National Electrical Safety Code

IEEE Stds Dictionary (2009) IEEE Standards Dictionary: Glossary
of Terms & Definitions

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)
NETA ATS (2017; Errata 2017) Standard for
Acceptance Testing Specifications for

Electrical Power Equipment and Systems

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI C80.1 (2005) American National Standard for
Electrical Rigid Steel Conduit (ERSC)

ANSI 7535.1 (2017) Safety Colors

ANSI/NEMA OS 1 (2013) Sheet-Steel Outlet Boxes, Device

Boxes, Covers, and Box Supports

NEMA 250 (2018) Enclosures for Electrical Equipment
(1000 Volts Maximum)

NEMA AB 3 (2013) Molded Case Circuit Breakers and
Their Application

NEMA FB 1 (2014) Standard for Fittings, Cast Metal
Boxes, and Conduit Bodies for Conduit,
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NEMA KS 1

NEMAPB 1

NEMA RN 1

NEMA ST 20

NEMA WD 1

NEMA WD 6

Electrical Metallic Tubing, and Cable

(2013) Enclosed and Miscellaneous
Distribution Equipment Switches (600 V
Maximum)

(2011) Panelboards
(2005; R 2013) Polyvinyl-Chloride (PVC)

Externally Coated Galvanized Rigid Steel
Conduit and Intermediate Metal Conduit

(2014) Dry-Type Transformers for General
Applications

(1999; R 2015) Standard for General Color
Requirements for Wiring Devices

(2016) Wiring Devices Dimensions
Specifications

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70

NFPA 70E

(2020; ERTA 20-1 2020; ERTA 20-2 2020; TIA
20-1; TIA 20-2; TIA 20-3; TIA 20-4)
National Electrical Code

(2018; TIA 18-1; TIA 18-2) Standard for
Electrical Safety in the Workplace

UNDERWRITERS LABORATORIES (UL)

UL 6

UL 20

UL 50

UL 67

UL 83

UL 486A-486B

UL 486C

UL 489

(2007; Reprint Sep 2019) UL Standard for
Safety Electrical Rigid Metal Conduit-Steel

(2010; Reprint Feb 2012) General-Use Snap
Switches

(2015) UL Standard for Safety Enclosures
for Electrical Equipment,
Non-Environmental Considerations

(2018; Reprint Jul 2020) UL Standard for
Safety Panelboards

(2017; Reprint Mar 2020) UL Standard for
Safety Thermoplastic-Insulated Wires and
Cables

(2018) UL Standard for Safety Wire
Connectors

(2019) UL Standard for Safety Splicing
Wire Connectors

(2016) UL Standard for Safety Molded-Case
Circuit Breakers, Molded-Case Switches and
Circuit-Breaker Enclosures
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UL 498 (2017; Reprint Aug 2020) UL Standard for
Safety Attachment Plugs and Receptacles

UL 514A (2013; Reprint Aug 2017) UL Standard for
Safety Metallic Outlet Boxes

UL 514B (2012; Reprint May 2020) Conduit, Tubing
and Cable Fittings

UL 514C (2014; Reprint Feb 2020) UL Standard for
Safety Nonmetallic Outlet Boxes,
Flush-Device Boxes, and Covers

UL 817 (2015; Reprint May 2017) UL Standard for
Safety Cord Sets and Power-Supply Cords

UL 869A (2006; Reprint Jun 2020) Reference
Standard for Service Equipment

UL 1242 (2006; Reprint Aug 2020) Standard for
Electrical Intermediate Metal Conduit --
Steel

UL 1449 (2014; Reprint Jul 2017) UL Standard for

Safety Surge Protective Devices

UL 1561 (2011; Reprint Jun 2015) Dry-Type General
Purpose and Power Transformers

UL 4248-1 (2017) UL Standard for Safety Fuseholders
- Part 1: General Requirements

1.2 DEFINITIONS
a. Unless otherwise specified or indicated, electrical and electronics
terms used in these specifications, and on the drawings, are as
defined in IEEE Stds Dictionary
b. The technical sections referred to herein are those specification
sections that describe products, installation procedures, and
equipment operations and that refer to this section for detailed
description of submittal types.
1.3 SUBMITTALS
Engineer approval is required for submittals with an "E" designation;
submittals not having an "E" designation are for information only. Submit
the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Marking Strips
SD-03 Product Data

Conduits and Raceway

Wire and Cable
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Splices and Connectors; E
Receptacles; E
Circuit Breakers; E
Panelboards; E
Dry-Type Distribution Transformers; E
Device Plates; E
SD-06 Test Reports
Continuity Test; E
Phase-Rotation Tests; E
Insulation Resistance Test; E
600-Volt Wiring Test; E
Transformer Tests; E
Ground-Fault Receptacle Test; E
Insulation-Resistance Test; E
SD-08 Manufacturer's Instructions
Manufacturer's Instructions
1.4 MEASUREMENT AND PAYMENT
141 Unit of Measure
Not applicable.
142 Payment
Payment shall be incidental to slide gate operator pay item.
1.5 QUALITY CONTROL
151 Regulatory Requirements
In each of the publications referred to herein, consider the advisory
provisions to be mandatory, as though the word, "shall" had been
substituted for "should" wherever it appears. Ensure equipment, materials,
installation, and workmanship are in accordance with the mandatory and
advisory provisions of NFPA 70, IEEE C2 unless more stringent requirements
are specified or indicated.
15.2 Standard Products
Provide materials and equipment that are products of manufacturers
regularly engaged in the production of such products which are of equal

material, design and workmanship. Provide products which have been in
satisfactory commercial or industrial use for 2 years prior to bid
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opening. Ensure the 2-year period includes applications of equipment and
materials under similar circumstances and of similar size. Ensure the
product has been on sale on the commercial market through advertisements,
manufacturers' catalogs, or brochures during the 2-year period. Where two
or more items of the same class of equipment are required, these items
must be products of a single manufacturer.

PART 2 PRODUCTS
2.1 EQUIPMENT

Provide the standard cataloged materials and equipment of manufacturers
regularly engaged in the manufacture of the products. For material,
equipment, and fixture lists submittals, show manufacturer's style or
catalog numbers, specification and drawing reference numbers, warranty
information, and fabrication site.

Provide factory-applied finish on electrical equipment in accordance with
the following:

a. NEMA 250 corrosion-resistance test and the additional requirements as
specified herein.

(o

. Interior and exterior steel surfaces of equipment enclosures:
thoroughly cleaned followed by a rust-inhibitive phosphatizing or
equivalent treatment prior to painting.

c. Exterior surfaces: free from holes, seams, dents, weld marks, loose
scale or other imperfections.

d. Interior surfaces: receive not less than one coat of
corrosion-resisting paint in accordance with the manufacturer's
standard practice.

e. Exterior surfaces: primed, filled where necessary, and given not less
than two coats baked enamel with semigloss finish.

—h

. Equipment located indoors: ANSI Light Gray, and equipment located
outdoors: ANSI Light Gray.

g. Provide manufacturer's coatings for touch-up work.

2.1.1 Conduits and Raceways
2111 Rigid Steel Conduit
Provide hot dipped galvanized rigid steel conduit complying with NEMA RN 1,

ANSIC80.1 , UL6 and ULS5 as applicable and noted on plans. Except where
installed underground provide polyvinylchloride (PVC).

Use threaded fittings for rigid steel conduit.

Use solid gaskets. Ensure conduit fittings with blank covers have gaskets,
except in clean, dry areas or at the lowest point of a conduit run where
drainage is required.

Provide covers with captive screws and are accessible after the work has
been completed.
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2.1.1.2 Intermediate Metal Conduit

Ensure intermediate metal conduit is galvanized steel and complies with
UL 1242 , NEMARN 1, ANSIC80.1 , UL6 and ULS5 as applicable.

]12.1.2 Outlet Boxes, Pull Boxes and Junction Boxes

Ensure outlet boxes for use with conduit systems are in accordance with

NEMAFB 1 UL514A, UL514B, UL514C and ANSI/NEMA OS 1 and are not less than
1-1/2 inches deep. Furnish all pull and junction boxes with

screw-fastened covers.

2.1.3 Panelboards

Provide panelboards in accordance with NEMAPB 1, UL67,and ULS50.Ensure
panelboards for use as service equipment are also in accordance with

UL 869A . Ensure panelboards have current rating, number of phases, and

number of wires as indicated or specified herein. Ensure panelboards are

rated for 240-volt (maximum), single-phase 277/480-volt, three-phase,

60-hertz as defined on the drawings. Ensure each panelboard, as a complete

unit, has a short-circuit current rating equal to or greater than the

integrated equipment rating indicated, but in no case less than 10,000

amperes symmetrical for 240 Volt systems, 14,000 amperes symmetrical for

480 Volt systems..

Provide panelboards with bolt-on circuit breakers only. Use of plug-in

style breaker is not permitted. Ensure panelboards are designed such that
individual breakers can be removed without disturbing adjacent units or
without loosening or removing supplemental insulation supplied as means of
obtaining required clearance. Provide main circuit breakers mounted
"below" branch breakers with current ratings as indicated. Provide spares
as indicated on plans for 480V equipment, provide 20A 1 phase spare
breakers in all un-used spaces for 240V equipment.

Submit detail drawings and manufacturer's standard product data for
panelboards. Detail drawings consist of fabrication and assembly drawings
for all parts of the work in sufficient detail to verify conformity with

all requirements. Ensure drawings for panelboards indicate details of bus
layout, overall physical features, dimensions, ratings, service
requirements, and weights of equipment.

Providealuminum buses of the rating indicated, main circuit breaker.

Provide all panelboards for use on grounded ac systems with a separate

grounding bus in accordance with UL 67 bonded to the panelboard enclosure.
Ensure grounding bus is a solid bus bar of rectangular cross section

equipped with binding screws for the connection of equipment grounding

conductors. Provide three-phase, four-wire and single-phase, three-wire

panelboards with an isolated full-capacity bus providing spaces for

single-pole circuit breaker switches and spaces indicated as spare.

Provide bus bar connections to the branch circuit breakers that are the
"distributed phase" or "phase sequence" type. Ensure single-phase,
three-wire panelboard busing is such that when any two adjacent
single-pole breakers are connected to opposite phases, two-pole breakers
can be installed in any location. Ensure that three-phase, four-wire
panelboard busing is such that when any three adjacent single-pole
breakers are individually connected to each of the three different phases,
two- or three-pole breakers can be installed at any location. Ensure
current-carrying parts of the bus assembly are plated.
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Support bus bars on bases independent of circuit breakers. Design main
buses and back pans so that breakers may be changed without machining,
drilling, or tapping.

2.1.3.1 Circuit Breakers

Provide circuit breakers that conform to UL 489 and NEMA AB 3 with frame a
trip ratings as indicated.

Provide bolt-on type, molded-case, manually operated, trip-free circuit
breakers, with inverse-time thermal-overload protection and instantaneous
magnetic short-circuit protection. Completely enclose circuit breakers in

a molded case, with a factory-sealed, calibrated sensing element to
prevent tampering. Plug-in type, tandem, and half-size circuit breakers
are not permitted.

Provide a phenolic-composition breaker body capable of having such
accessories as handle-extension, handle-locking, and padlocking devices
attached where required to meet lock-out/tag-out requirements of NFPA 70E.
2.1.4 Dry-Type Distribution Transformers
21.4.1 General Requirements
Ensure that general purpose dry-type transformers with windings 600 volts
or less are two-winding, 60 hertz, and self-cooled in accordance with
UL 506 and UL 1561 . Ensure windings have a minimum of two 2-1/2-percent
taps above and below nominal voltage.
Provide transformers in NEMA12 enclosure.
Transformer insulation system:
a. 220 degrees C insulation system for transformers 15 kVA and greater,
with temperature rise not exceeding 115 degrees C under full-rated
load in maximum ambient of 40 degrees C.
2142 Transformer Factory Tests
Submittal: include routine NEMA ST 20 transformer test results on each
transformer and also provide the results of NEMA "design" and "prototype"
tests that were made on transformers electrically and mechanically equal
to those specified.
2.2 MATERIALS
221 Wire And Cable
Provide wires and cables in accordance applicable requirements of NFPA 70
and UL for type of insulation, jacket, and conductor specified or
indicated. Do not use wires and cables manufactured more than 12 months
prior to date of delivery to site.
Provide minimum conductor size in accordance with the following:
a. Branch circuits: No. 12 AWG.

b. Class 1 remote-control and signal circuits: No. 14 AWG.
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c. Class 2 low-energy, remote-control and signal circuits: No. 16 AWG.

d. Class 3 low-energy, remote-control, alarm and signal circuits: No. 22
AWG.

Ensure connectors used in wire systems comply with UL 486A-486B and UL 486C
as applicable.

Ensure conductors installed in plenums are marked plenum rated.

2211 Insulation
Unless specified or indicated otherwise or required by NFPA 70, provide
power and lighting wires rated for 600-volts, Type THWN/THHN conforming to
UL 83, except that grounding wire may be type TW conforming to UL 83;
remote-control and signal circuits: Type TW or TF, conforming to UL 83.

Where lighting fixtures require 90-degree Centigrade (C) conductors,
provide only conductors with 90-degree C insulation or better.

2212 Cord Sets and Power-Supply Cords
UL 817 .
222 Device Plates

Provide the following:

a. UL listed, one-piece device plates for outlets to suit the devices
installed.

b. For metal outlet boxes, plates on unfinished walls: zinc-coated sheet
steel or cast metal having round or beveled edges.

f. Screws: machine-type with countersunk heads in color to match finish
of plate.

g. Sectional type device plates are not be permitted.

h. Plates installed in wet locations: gasketed and UL listed for "wet
locations."

223 Switches
2231 Safety Switches

Ensure safety switches comply with NEMA KS 1, and are the heavy-duty type
with enclosure, voltage, current rating, number of poles, and fusing as

indicated on the drawings. Ensure fused switch fuse holders comply with

UL 4248-1 . Ensure switch construction is such that, when the switch handle

in the "ON" position, the cover or door cannot be opened. Cover release

device is coinproof and so constructed that an external tool is used to

open the cover. Make provisions to lock the handle in the "OFF" position.

Ensure the switch is not capable of being locked in the "ON" position.

Provide switches of the quick-make, quick-break type and terminal lugs for
use with copper conductors.

Ensure safety color coding for identification of safety switches conforms
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to ANSI z535.1
2.2.3.2 Toggle Switches
Ensure toggle switches comply with EIA480 , NEMAWD J,and UL 20 control
Light Emitting Diode (LED), and fluorescent lighting fixtures and are the
heavy duty, general purpose, noninterchangeable flush-type.

Provide commercial grade toggle switches, single pole, devices rated 20
amperes at 120/277 volts, 60 hertz alternating current (ac) only.

Ensure all toggle switches are products of the same manufacturer.
2.2.4 Receptacles

Provide the following:

a. UL 498, hard use (also designated heavy-duty), grounding-type.

b. Ratings and configurations: as indicated.

c. Bodies: ivory as per NEMA WD 1.

d. Face and body: thermoplastic supported on a metal mounting strap.

e. Dimensional requirements: per NEMA WD €.

—h

Screw-type, side-wired wiring terminals or of the solderless pressure
type having suitable conductor-release arrangement.

g. Grounding pole connected to mounting strap.

>

. The receptacle: containing triple-wipe power contacts and double or
triple-wipe ground contacts.

2.2.4.1 Switched Duplex Receptacles

Provide separate terminals for each ungrounded pole. Top receptacle:
switched when installed.

2.2.4.2 Weatherproof Receptacles

Provide receptacles, UL listed for use in "wet locations." Include cast
metal box with gasketed, hinged, lockable and weatherproof while-in-use,
polycarbonate, UV resistant/stabilized cover plate.

2243 Ground-Fault Circuit Interrupter Receptacles

UL 943 , duplex type for mounting in standard outlet box. Provide device
capable of detecting current leak of 6 milliamperes or greater and

tripping per requirements of UL 943 for Class A ground-fault circuit
interrupter devices. Provide screw-type, side-wired wiring terminals or
pre-wired (pigtail) leads.

2.2.5 Manufacturer's Nameplate
Ensure each item of equipment has a nameplate bearing the manufacturer's

name, address, model number, and serial number securely affixed in a
conspicuous place; the nameplate of the distributing agent is not
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acceptable.

2.2.6 Firestopping Materials
Provide firestopping around electrical penetrations with a UL listed
system rated for three (3) hours. Penetration shall consist of a raceway
system, fire stopping foam/caulk or any combination included or part of a
listed assembly.

2.2.7 Metering

ANSI C12.1 . Provide self-contained metering per plans and utility
specifications.

2.2.8 Surge Protective Devices

Provide parallel type surge protective devices (SPD) which comply with
UL 1449 at the service entrance and panelboards . Provide surge protectors

in a NEMA 12 enclosure per NEMA ICS 6 or within panel enclosure . Use Type
1 or Type 2 SPD and connect on the load side of a dedicated circuit
breaker.

Provide the following modes of protection:

FOR SINGLE PHASE AND THREE PHASE WYE CONNECTED SYSTEMS-
Phase to phase (L-L)
Each phase to neutral ( L-N)

SPDs at the service entrance: provide with a minimum surge current rating

of 80,000 amperes for L-L mode minimum and 40,000 amperes for other modes
(L-N, L-G, and N-G) and downstream SPDs rated 40,000 amperes for L-L mode
minimum and 20,000 amperes for other modes (L-N, L-G, and N-G).

Maximum L-N, L-G, and N-G Voltage Protection Rating:

600V for 120/240V, single phase system
1,200V for 480Y/277V, three phase system

Maximum L-L Voltage Protection Rating:

1,200V for 120/240V, single phase system
1,200V for 480Y/277V, three phase system

The minimum MCOV (Maximum Continuous Operating Voltage) rating for L-N and
L-G modes of operation: 120% of nominal voltage for 240 volts and below;
115% of nominal voltage above 240 volts to 480 volts.

PART 3 EXECUTION

3.1 PREPARATION
Submit manufacturer's instructions including special provisions required
to install equipment components and system packages. Special provisions
include impedances, hazards and safety precautions.
Protect metallic materials against corrosion. Provide equipment enclosures
with the standard finish by the manufacturer when used for most indoor

installations. Do not use aluminum when in contact with earth or concrete
and, where connected to dissimilar metal, protect by using approved
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fittings and treatment. Except where other equivalent protective treatment
is specifically approved in writing, provide hot-dip galvanized ferrous
metals for items such as, anchors, bolts, braces, boxes, bodies, clamps,
fittings, guards, nuts, pins, rods, shims, thimbles, washers, and
miscellaneous items not made of corrosion-resistant steel.

3.2 INSTALLATION
3.2.1 Underground Service

Underground service conductors and associated conduit: continuous from
service entrance equipment to outdoor power system connection.

3.2.2 Service Entrance Identification

Service entrance disconnect devices, switches, and enclosures: labeled
and identified as such.

3.2.3 Labels

Wherever work results in service entrance disconnect devices in more than

one enclosure, as permitted by NFPA 70, label each enclosure, new and
existing, as one of several enclosures containing service entrance

disconnect devices. Label, at minimum: indicate number of service

disconnect devices housed by enclosure and indicate total number of

enclosures that contain service disconnect devices. Provide laminated

plastic labels conforming to paragraph FIELD FABRICATED NAMEPLATES. Use
lettering of at least 0.25 inch in height, and engrave on black-on-white

matte finish. Service entrance disconnect devices in more than one

enclosure: provided only as permitted by NFPA 70.

3.2.4 Wiring Methods

Provide insulated conductors installed in rigid steel conduit. Grounding
conductor: separate from electrical system neutral conductor. Provide
insulated green equipment grounding conductor for circuit(s) installed in
conduit and raceways. Shared neutral, or multi-wire branch circuits, are
not permitted with arc-fault circuit interrupters. Minimum conduit size:
1/2 inch in diameter for low voltage lighting and power circuits.

3.24.1 Pull Wire

Install pull wires in empty conduits. Pull wire: plastic having minimum
200-pound force tensile strength. Leave minimum 36 inches of slack at each
end of pull wire.

3.25 Conduits, Raceways and Fittings

Ensure that conduit runs between outlet and outlet, between fitting and
fitting, or between outlet and fitting does not contain more than the
equivalent of four 90-degree bends, including those bends located
immediately at the outlet or fitting.

Do not install crushed or deformed conduit. Avoid trapped conduit runs
where possible. Take care to prevent the lodgment of foreign material in
the conduit, boxes, fittings, and equipment during the course of
construction. Clear any clogged conduit of obstructions or replace conduit.

Conduit and raceway installed indoors not subject to mechanical damage

SECTION 26 05 00 Page 11



INDIANFORD DISCHARGE CAPACITY UPGRADES FINAL

may be electrical metallic tubing (EMT).
3.25.1 Rigid Steel Conduit

Make field-made bends and offsets with approved Hickey bending tool or
conduit bending machine. Use long radius conduit for elbows larger than

2-1/2 inches.
3.25.2 Electrical Metallic Tubing (EMT)
Ground EMT in accordance with NFPA 70, using pressure grounding connectors

especially designed for EMT.
3.2.5.3 Intermediate Conduit

Make all field-made bends and offsets with approved Hickey bending tool or
conduit bending machine. Use intermediate metal conduit only for indoor
installations.

3.25.4 Underground Conduit
PVC, Type EPC-80
3.255 Conduit Support

Support conduit by pipe straps, wall brackets or threaded rod conduit
hangers. Fasten by toggle bolts on hollow masonry units; by concrete
inserts or expansion bolts on concrete or brick; and by machine screws,
welded threaded studs, or spring-tension clamps on steel work. Threaded
C-clamps may be used on rigid steel conduit only. Do not weld conduits or
pipe straps to steel structures. Do not exceed one-fourth proof test load
for load applied to fasteners. Provide vibration resistant and
shock-resistant fasteners attached to concrete ceiling. Do not cut main
reinforcing bars for any holes cut to depth of more than 1 1/2 inches in
reinforced concrete beams or to depth of more than 3/4 inch in concrete
joints. Fill unused holes. In partitions of light steel construction, use

sheet metal screws. Conduit and box systems: Do not share supporting
means between electrical raceways and mechanical piping or ducts. For
conduits greater than 2 1/2 inches inside diameter, provide supports to
resist forces of 0.5 times the equipment weight in any direction and 1.5
times the equipment weight in the downward direction.

3.2.5.6 Directional Changes in Conduit Runs
Make changes in direction of runs with symmetrical bends or cast-metal
fittings. Make field-made bends and offsets with hickey or conduit-bending
machine. Do not install crushed or deformed conduits. Avoid trapped
conduits. Prevent plaster, dirt, or trash from lodging in conduits, boxes,
fittings, and equipment during construction. Free clogged conduits of
obstructions.

3.2.6 Wiring

Color code feeder and branch circuit conductors as follows:
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CONDUCTOR COLOR AC
Phase A Black (240AC); Brown (480VAC)
Phase B Red (240VAC); Orange (480VAC)
Phase C Blue (240VAC); Yellow (480VAC)
Neutral White (240VAC); Natural Gray

(480VAC)
Equipment Grounds Green

Use conductors up to and including AWG No. 2 that are manufactured with
colored insulating materials. For conductors larger than AWG No. 2, have
ends identified with color plastic tape in outlet, pull, or junction boxes.

Splice in accordance with the NFPA 70. Provide conductor identification
within each enclosure where a tap, splice, or termination is made and at

the equipment terminal of each conductor. Match terminal and conductor
identification as indicated.

Where several feeders pass through a common pullbox, tag the feeders to
clearly indicate the electrical characteristics, circuit number, and panel
designation.

3.2.7 Wiring Devices
3.2.7.1 Wall Switches and Receptacles

Install wall switches and receptacles so that when device plates are
applied, the plates are aligned vertically to within 1/16 inch.

Bond ground terminal of each flush-mounted receptacle to the outlet box
with an approved green bonding jumper when used with dry wall type
construction.

3.2.7.2 Device Plates

Ensure device plates for switches are suitably engraved with a description
of the loads when not within sight of the loads controlled.

Mark device plates and receptacle cover plates for receptacles other than
125-volt, single-phase, duplex, convenience outlets. Show the circuit
number, voltage, frequency, phasing, and amperage available at the
receptacle. Use self-adhesive labels having 1/4 inch embossed letters.

Similarly mark device plates for convenience outlets indicating the supply
panel and circuit number.

3.2.8 Conductor Identification

Provide conductor identification within each enclosure where tap, splice,
or termination is made. For conductors No. 6 AWG and smaller diameter,
provide color coding by factory-applied, color-impregnated insulation. For
conductors No. 4 AWG and larger diameter, provide color coding by
plastic-coated, colored nylon cable ties and plates; or heat shrink-type
sleeves.
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3.2.9 Safety Switches

Securely fasten switches to the supporting structure or wall, utilizing a
minimum of four 1/4 inch bolts. Do not use sheet metal screws and small
machine screws for mounting. Do not mount switches in an inaccessible
location or where the passageway to the switch may become obstructed.
Mounting height 5 feet above floor level, when possible.

3.2.10 Boxes and Fittings

Provide pullboxes where necessary in the conduit system to facilitate
conductor installation. For conduit runs longer than 100 feet or with more
than three right-angle bends, install a pullbox at a convenient
intermediate location.

Securely mount boxes and enclosures to the building structure using
supports that are independent of the conduit entering or leaving the boxes.

3.2.11 Covers and Device Plates

Install with edges in continuous contact with finished wall surfaces
without use of mats or similar devices. Plaster fillings are not

permitted. Install plates with alignment tolerance of 1/16 inch. Use of
sectional-type device plates are not permitted. Provide gasket for plates
installed in wet locations.

3.2.12 Panelboards

Securely mount panelboards so that the top operating handle does not
exceed 72-inches above the finished floor. Do not mount equipment within
36-inches of the front of the panel. Ensure directory card information is
complete and legible.

3.2.13 Dry-Type Distribution Transformers
Connect dry-type transformers with flexible metallic conduit.

Mount all dry-type transformers on vibration isolators in accordance with
Manufacturer specifications.

3.2.14 Surge Protective Devices

Connect the surge protective devices in parallel to the power source,
keeping the conductors as short and straight as practically possible.
Maximum allowed lead length is 3 feet.

3.2.15 Field Fabricated Nameplates

Ensure nameplates conform to ASTM D709. Provide laminated plastic
nameplates for each equipment enclosure and device, as specified or as
indicated on the drawings. Each nameplate inscription identifies the

function and, when applicable, the position. Provide nameplates that are
melamine plastic, 0.125-inch thick, white with black center core and a

matte finish surface. Accurately align lettering and engrave into the

core. Minimum size of nameplates is 1 by 2.5 inches. Lettering is a

minimum of 0.25-inch high normal block style.
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3.2.16 Identification Plates and Warnings

Provide identification plates for lighting and power panelboards,
disconnect switches.

Install identification plates for all line voltage enclosed circuit

breakers, identifying the equipment served, voltage, phase(s) and power
source. For circuits 480 volts and above, install conspicuously located
warning signs in accordance with OSHA requirements.

3.3 FIELD FABRICATED NAMEPLATE MOUNTING

Provide number, location, and letter designation of nameplates as
indicated. Fasten nameplates to the device with a minimum of two
sheet-metal screws or two rivets.

3.4 WARNING SIGN MOUNTING

Provide the number of signs required to be readable from each accessible
side. Space the signs in accordance with NFPA 70E.

3.5 FIELD QUALITY CONTROL

After completion of the installation and splicing, and prior to energizing
the conductors, perform wire and cable continuity and insulation tests as
herein specified before the conductors are energized.

Provide all necessary test equipment, labor, and personnel to perform the
tests, as herein specified.

Perform insulation-resistance test on each field-installed conductor with
respect to ground and adjacent conductors. Applied potential is 500 volts

dc for 300 volt rated cable and 1000 volts dc for 600 volt rated cable.

Take readings after 1 minute and until the reading is constant for 15
seconds. Minimum insulation-resistance values is not less than 25 Megohms
for 300 volt rated cable and 100 Megohms for 600 volt rated cable. For
circuits with conductor sizes AWG No. 8 and smaller insulation resistance
testing is not required.

Perform continuity test to insure correct cable connection end-to-end (i.e
correct phase conductor, grounded conductor, and grounding conductor
wiring). Repair and verify any damages to existing or new electrical
equipment resulting from mis-wiring. Receive approval for all repairs
prior to commencement of the repair.

Conduct phase-rotation tests on all three-phase circuits using a
phase-rotation indicating instrument. Perform phase rotation of electrical
connections to connected equipment in a clockwise direction, facing the
source.

Perform 600-volt wiring test on wiring rated 600 volt and less to verify

that no short circuits or accidental grounds exist. Perform insulation
resistance tests on wiring No. 6 AWG and larger diameter using instrument
which applies voltage of approximately 500 volts to provide direct reading
of resistance. Minimum resistance: 250,000 ohms.

Perform the standard, not optional, transformer tests in accordance with

the Inspection and Test Procedures for transformers, dry type, air-cooled,
600 volt and below; as specified in NETA ATS. Measure primary and
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secondary voltages for proper tap settings. Tests need not be performed by
a recognized independent testing firm or independent electrical consulting
firm.

Perform ground-fault receptacle test for ground-fault receptacles with a
"load" (such as a plug in light) to verify that the "line" and "load"
leads are not reversed.

Submit test reports in accordance with referenced standards in this
section.

Final acceptance requires the successful performance of wire and cable
under test. Do not energize any conductor until the final test reports are
reviewed and approved.

-- End of Section --
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SECTION 26 05 19
INSULATED WIRE AND CABLE
PART 1 GENERAL
1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 1202 (2006; R 2012; CORR 1 2012)
Flame-Propagation Testing of Wire and Cable

INSULATED CABLE ENGINEERS ASSOCIATION (ICEA)

ICEA S-58-679 (2014) Control, Instrumentation and
Thermocouple Extension Conductor
Identification

ICEA T-30-520 (1986) Conducting Vertical Cable Tray

Flame Tests with Theoretical Heat Input
Rate of 70,000 B.T.U./Hour

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)
ANSI/NEMA WC 71/ICEA S-96-659 (2014) Standard for Nonshielded Cables

Rated 2001-5000 Volts for use in the
Distribution of Electric Energy

NEMA WC 26 (2008) Binational Wire and Cable Packaging
Standard
NEMA WC 57 (2014) Standard for Control, Thermocouple

Extension, and Instrumentation Cables

NEMA WC 70 (2009) Power Cable Rated 2000 V or Less
for the Distribution of Electrical
Energy--S95-658

NEMA WC 74/ICEA S-93-639 (2012) 5-46 kV Shielded Power Cable for
Use in the Transmission and Distribution
of Electric Energy
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NFPA 70 (2020; ERTA 20-1 2020; ERTA 20-2 2020; TIA
20-1; TIA 20-2; TIA 20-3; TIA 20-4)
National Electrical Code
UNDERWRITERS LABORATORIES (UL)
UL 83 (2017; Reprint Mar 2020) UL Standard for

Safety Thermoplastic-Insulated Wires and
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Cables

UL 1685 (2015) UL Standard for Safety
Vertical-Tray Fire-Propagation and
Smoke-Release Test for Electrical and
Optical-Fiber Cables

UL 2556 (2015) UL Standard for Safety Wire and
Cable Test Methods

1.2 SUBMITTALS
Engineer approval is required for submittals with an "E" designation;
submittals not having an "E" designation are for information only. Submit
the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-03 Product Data
Wire and Cable
Conductors
Cable Manufacturing Data
SD-06 Test Reports
Test Report(s), Inspection Report(s), and Verification Report(s)
1.3 MEASUREMENT AND PAYMENT
13.1 Unit of Measure
Not applicable.
1.3.2 Payment
Payment shall be incidental to slide gate operator pay item.
14 DELIVERY, STORAGE, AND HANDLING
Furnish cables on reels or coils. Each cable and the outside of each reel
or coil, must be plainly marked or tagged to indicate the cable length,
voltage rating, conductor size, and manufacturer's lot number and reel
number. Each coil or reel of cable must contain only one continuous cable
without splices. Cables for exclusively dc applications, as specified in
paragraph "High-Voltage Test Source," must be identified as such. Shielded
cables rated 2,001 volts and above must be reeled and marked in accordance
with  NEMA WC 2¢, as applicable. Reels must remain the property of the
Contractor.
PART 2 PRODUCTS
2.1 MATERIALS
211 Wire Table

Furnish wire and cable in accordance with the requirements of the
detailed requirements specified herein.
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2.1.2 Rated Circuit Voltages

All power wire and cable must have minimum rated circuit voltages in
accordance with NEMA WC 7(, ANSI/NEMA WC 71/ICEA S-96-659 , or
NEMA WC 74/ICEA S-93-639  as applicable. Power wire and cable for circuit
voltages rated 0-600 volts must be rated not less than 600 volts. Control

wire and cable must have minimum rated circuit voltages in accordance with
NEMA WC 57, but must be rated 600 volts if routed in raceway with other
conductors that are rated 600 volts.

2.1.3 Conductors
2.1.3.1 Material for Conductors

Conductors must conform to all the applicable requirements of NEMA WC 57,
NEMA WC 7C¢, ANSI/NEMA WC 71/ICEA S-96-659 ,or NEMA WC 74/ICEA S-93-639 as
applicable. Copper conductors must be annealed copper material and they

may be bare, or tin- or lead-alloy-coated, if required by the type of

insulation used. Aluminum conductors must be Type AA-8000 aluminum

conductors. Type 1350 is not acceptable. Intermixing of copper and

aluminum conductors in the same raceway is not permitted.”

2.1.3.2 Size

Minimum wire size must be No. 12 AWG for power and lighting circuits; No.

10 AWG for current transformer secondary circuits; No. 14 AWG for

potential transformer, relaying, and control circuits; No. 16 AWG for

annunciator circuits; and No. 19 AWG for alarm circuits. Minimum wire

sizes for rated circuit voltages of 2,001 volts and above must not be less

than those listed for the applicable voltage in

ANSI/NEMA WC 71/ICEA S-96-659 or NEMA WC 74/ICEA S-93-639 , as applicable.

2.1.3.3 Stranding

Conductor stranding classes cited herein must be as defined for control
conductors in NEMA WC 57 or as defined for 0-2,000 volts power conductors
in NEMA WC 7(, as applicable. Lighting conductors No. 10 AWG and smaller
must be solid or have Class B stranding. Any conductors used between
stationary and moving devices, such as hinged doors or panels, must have

Class H or K stranding. All other conductors must have Class B or C

stranding, except that conductors as shown, or in the schedule, as No. 12

AWG may be 19 strands of No. 25 AWG, and conductors shown as No. 10 AWG
may be 19 strands of No. 22 AWG.

214 Insulation
2141 Insulation Material
Unless specified otherwise or required by NFPA 70, wires in conduit, other
than service entrance, must be 600-volt, Type THWN/THHN conforming to UL 83

. Insulation for control wire and cable must meet the requirements of

NEMA WC 5%. Insulation requirements for wire and cable rated less than

2,000 volts must meet the requirements of NEMA WC 7( Insulation
requirements for wire and cable rated 2,001-5,000 volts must meet the

requirements of ANSI/NEMA WC 71/ICEA S-96-659 . Insulation requirements for
wire and cable rated 5,001 volts and greater must meet the requirements of

NEMA WC 74/ICEA S-93-639
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2.1.4.2 Insulation Thickness

The insulation thickness for each conductor must be based on its rated
circuit voltage.

21421 Power Cables, 2,000 Volts and Below

The insulation thickness for single-conductor and multiple-conductor power

cables rated 2,000 volts and below must be as required by NEMA WC 7(, as
applicable. Some thicknesses of NEMA WC 7Cwill be permitted only for
single-conductor cross-linked thermosetting polyethylene insulated cables

without a jacket. NEMA WC 7( ethylene-propylene rubber-insulated

conductors must have a jacket.

21422 Single-Conductor and Multiple-Conductor Control Cables

The insulation thickness of control conductor sizes 22 AWG to 10 AWG used

for control and related purposes must be as required by NEMA WC 57, as
applicable. Control conductors larger than 10 AWG must be as required by

NEMA WC 7C

2.15 Jackets

All cables must have jackets meeting the requirements of NEMA WC 57,
NEMA WC 7(, ANSI/NEMA WC 71/ICEA S-96-659 ,and NEMA WC 74/ICEA S-93-639 ,
as applicable, and as specified herein. Individual conductors of

multiple-conductor cables must be required to have jackets only if they

are necessary for the conductor to meet other specifications herein.

Jackets of single-conductor cables and of individual conductors of

multiple-conductor cables, except for shielded cables, must be in direct

contact and adhere or be vulcanized to the conductor insulation.

Multiple-conductor cables and shielded single-conductor cables must be

provided with a common overall jacket, which must be tightly and

concentrically formed around the core. Repaired jacket defects found and

corrected during manufacturing are permitted if the cable, including

jacket, afterward fully meets these specifications and the requirements of

the applicable standards.

2.15.1 Jacket Material

The jacket must be one of the materials listed below.

21511 General Use
Heavy-duty black neoprene NEMA WC 70 ANSI/NEMA WC 71/ICEA S-96-659
or NEMA WC 74/ICEA S-93-639
Heavy-duty chlorosulfonated polyethylene NEMA WC 57, NEMA WC 7Q

ANSI/NEMA WC 71/ICEA S-96-659 , or
NEMA WC 74/ICEA S-93-639
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Heavy-duty cross-linked (thermoset) NEMA WC 70 ANSI/NEMA WC 71/ICEA S-96-659
chlorinated polyethylene or NEMA WC 74/ICEA S-93-639
2152 Jacket Thickness

The minimum thickness of the jackets must be not less than 80 percent of
the respective hominal thicknesses specified below.

21521 Single-Conductor Cables
Single-conductor cables must have a jacket thickness as specified in
NEMA WC 57, NEMA WC 7(, ANSI/NEMA WC 71/ICEA S-96-659 , or
NEMA WC 74/ICEA S-93-639  as applicable.

2.1.6 Multiple-Conductor Cables

Not permitted

2.2 CABLE IDENTIFICATION

221 Color-Coding
Insulation of individual conductors of multiple-conductor cables must be
color-coded in accordance with ICEA S-58-679 , except that colored braids
will not be permitted. Only one color-code method must be used for each
cable construction type. Control cable color-coding must be as indicated .
Power cable color-coding must be black for Phase A, red for Phase B, blue
for Phase C, white for grounded neutral, and green for an insulated
grounding conductor, if included.

222 Dimensional Tolerance
The outside diameters of single-conductor cables and of multiple-conductor
cables must not vary more than 5 percent and 10 percent, respectively,
from the manufacturer's published catalog data.

PART 3 EXECUTION

3.1 INSTALLATION INSTRUCTIONS
Submit cable manufacturing data as requested. The following information
must be provided by the cable manufacturer for each size, conductor
guantity, and type of cable furnished:
a. Minimum bending radius, in inches - For multiple-conductor cables,

this information must be provided for both the individual conductors
and the multiple-conductor cable.

b. Pulling tension and sidewall pressure limits, in pounds.

3.2 TEST REPORT(S), INSPECTION REPORT(S), AND VERIFICATION REPORT(S)

3.2.1 Cable Data

Do not begin any wire and cable fabrication until materials are submitted
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and approved by the Engineer. Submit cable data for approval including,
but not limited to, dimensioned sketches showing cable construction and
sufficient additional data to show that wire and cable meet the
requirements of this Section.

3.2.2 Inspection and Tests

Inspection and tests of wire and cable furnished under these

specifications must be made by and at the plant of the manufacturer, The

Government may require or perform further tests before or after

installation. Testing in general must comply with NEMA WC 57, NEMA WC 7,
ANSI/NEMA WC 71/ICEA S-96-659 ,or NEMA WC 74/ICEA S-93-639 as applicable.
Specific tests required for particular materials, components, and

completed cables must be as specified in the sections of the above

standards applicable to those materials, components, and cable types.

Tests must also be performed in accordance with the additional

requirements specified below. Submit certified copies of test reports.

3221 Flame Tests
All cable assemblies must pass either the vertical cable tray flame tests
required by ICEA T-30-520 (stated in, but not required by NEMA WC 7(), the
vertical tray flame propagation test requirements of UL 1685 and IEEE 1202 ,
the wire and cable burning characteristics test of the UL 2556 VW-1 Test,
or (for control cables only) the flame test as required by NEMA WC 57. If

such tests, however, have previously been made on identical cables, these
tests need not be repeated. Instead, certified reports of the original
qualifying tests must be submitted. In this case the reports furnished

under paragraph "Reports,"” must include information, identify critical
information, and verify that all of each cable's materials, construction,

and dimensions are the same as those in the qualifying tests.

3.2.2.2 Reports
Furnish results of tests. No wire or cable must be shipped until

authorized. Lot number and reel or coil number of wire and cable tested
must be indicated on the test reports.

-- End of Section --
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SECTION 26 05 26
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
PART 1 GENERAL

Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM applies to work specified in
this section.

1.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM B3 (2013) Standard Specification for Soft or
Annealed Copper Wire

ASTM B8 (2011; R 2017) Standard Specification for
Concentric-Lay-Stranded Copper Conductors,
Hard, Medium-Hard, or Soft

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 81 (2012) Guide for Measuring Earth
Resistivity, Ground Impedance, and Earth
Surface Potentials of a Ground System

IEEE C2 (2017; Errata 1-2 2017; INT 1 2017)
National Electrical Safety Code

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI/NEMA GR 1 (2007) Grounding Rod Electrodes and
Grounding Rod Electrode Couplings

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NFPA 70 (2020; ERTA 20-1 2020; ERTA 20-2 2020; TIA
20-1; TIA 20-2; TIA 20-3; TIA 20-4)
National Electrical Code

NFPA 780 (2017) Standard for the Installation of
Lightning Protection Systems

UNDERWRITERS LABORATORIES (UL)

UL 467 (2013; Reprint Jun 2017) UL Standard for
Safety Grounding and Bonding Equipment

UL 546 (2008) UL Outline of Investigation for
Conductor Termination Compounds

1.2 SUBMITTALS

Engineer approval is required for submittals with an "E" designation;
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submittals not having an "E" designation are for information only. Submit
the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data
Ground Rods
Ground Wires
Connectors and Fasteners
Test Wells
SD-06 Test Reports
Bond Resistance Test
Ground Resistance Tests
Ground Isolation Test
Equipment Continuity Test
SD-07 Certificates
Ground Resistance Test Equipment
Micro-Ohmmeter Test Equipment
SD-11 Closeout Submittals
Record Drawings

1.3 MEASUREMENT AND PAYMENT

131 Unit of Measure
Not applicable.

1.3.2 Payment
Payment shall be incidental to slide gate operator pay item.

1.4 QUALITY CONTROL

14.1 Regulatory Requirements
In each of the publications referred to herein, consider the advisory
provisions to be mandatory, as though the word, "shall" had been
substituted for "should" wherever it appears. Ensure equipment,
materials, installation, and workmanship are in accordance with the
mandatory and advisory provisions of NFPA 70, IEEE C2 unless more
stringent requirements are specified or indicated.

142 Standard Products
Provide materials and equipment that are products of manufacturers

regularly engaged in the production of such products which are of equal
material, design and workmanship. Provide products which have been in
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satisfactory commercial or industrial use for 2 years prior to bid

opening. Ensure the 2-year period includes applications of equipment and
materials under similar circumstances and of similar size. Ensure the
product has been on sale on the commercial market through advertisements,
manufacturers' catalogs, or brochures during the 2-year period. Where two
or more items of the same class of equipment are required, these items
must be products of a single manufacturer.

1.4.3 Ground Resistance Test Equipment

Provide combination 3-point and 4-point type ground resistance test
equipment specifically designed for grounding electrode resistance and
soil resistivity tests. Submit proof of current equipment calibration with
test equipment product data.

1.4.4 Micro-Ohmmeter Test Equipment

Perform bond resistance tests using a micro-ohmmeter with the following
characteristics:

a. Resistance range selectable and capable of measuring to 10 micro-Ohms
using a minimum of 1 ampere of test current.

b. Positive and negative test leads of the 2-wire balanced type.
Provide both clamp and probe type connections to allow measurements
across all bonded surfaces. Provide long length balanced test lead to
allow measurements from a bonding location to the nearest test well.

Submit proof of current equipment calibration with test equipment product
data.

PART 2 PRODUCTS
Submit material, equipment, and fixture lists for grounding systems,
including manufacturer's style or catalog numbers, specification and

drawing reference numbers, warranty information, and fabrication site
information.

2.1 MATERIALS
211 Ground Rods
Provide ground rods of copper-clad steel conforming to UL 467 and

ANSI/NEMA GR 1 . Ensure ground rods are not less than 3/4 inch in diameter
and 10 feet in length.

Provide ground rods and ground rod sections die-stamped near the top with
the name or trademark of the manufacturer and the length of the segment in
feet.

2.1.2 Ground Wires

2121 Bare
Provide annealed bare copper, Class "B" stranded ground and bond wires in
accordance with ASTM B8 for wires #4 AWG and larger and solid in

accordance with ASTM B3 for wires #6 AWG and smaller. Provide conductors
with 98 percent conductivity and sized wires in accordance with the
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requirements of NFPA 70 and NFPA 780.
21.2.2 Insulated

Ensure insulated conductors conform to the requirements of Section 26 05 00
COMMON WORK RESULTS FOR ELECTRICAL.

Where installed in conduit as part of a complete circuit provide

conductors with green insulation for sizes #8 AWG and smaller and with
green phase tape at each end and in each junction box for sizes #6 AWG and
larger.

2.1.2.3 Straps/Jumpers

Provide copper bonding straps and jumpers with a cross-sectional area of
not less than as indicated. Ensure bonding straps and jumpers for
shock-mounted devices with swivel joints are made of tinned-copper,
woven-wire braid or flexible stranded wire.

2.1.3 Connectors and Fasteners
2.1.3.1 Exothermic Welds

Ensure the molds, materials and powder charges used to make exothermic
welds are the standard product of a single manufacturer and listed by the
manufacturer for use on the specific type, size, quantity and

configuration of conductors to which the weld is applied.

2.1.3.2 Irreversible Compression Lugs

Provide irreversible compression lug type connectors manufactured from
tin-plated copper and installed using a hydraulic compression tool and die

to apply correct, uniformly distributed, circumferential pressure. Ensure

tools and dies are as recommended by the irreversible compression lug type
connector manufacturer. Use an embossing die code or other standard method
to provide visible indication that a connector has been adequately
compressed onto the conductor. Apply irreversible compression lug type
connectors in strict accordance with the manufacturer's written

instructions and published installation instructions. Use 2-hole lug type
connectors for connections to NEMA cable pads and bus bars, and
single-hole connectors otherwise.

2.1.3.3 Fasteners

Provide bolts, nuts, washers, lock washers, and associated fasteners used
for grounding and bonding connections manufactured of copper. Where
fasteners contact dissimilar metals, apply conductive oxide-inhibiting
compound.

2.1.4 Test Wells

Provide test wells that are H20O rated, precast reinforced concrete,
rectangular, with open bottom and concrete or cast iron lid/frame. Ensure
test wells have inside dimensions of not less than 12 inches wide by 22
inches long by 24 inches deep. Provide test well lid with cast "GROUND"
legend.
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2.15 Conductive Corrosion Inhibiting Compounds

Provide conductive corrosion inhibiting compounds UL Listed in accordance
with UL 546 , listed by the manufacturer as suitable for the application,
and suitable for all aluminum and copper conductor/connector applications.
Ensure conductive corrosion inhibiting compounds inhibit oxidation at the
conductor/connector interface and have no deleterious effect on the
conductor/connector metal or EPDM, natural rubber, or polyethylene
insulating materials.

Provide gritted conductive corrosion inhibiting compound that are
non-petroleum based and non-toxic, and contain conductive grit. Ensure
gritted conductive corrosion inhibiting compound is specified by the
manufacturer for application to the conductor/connector interface of
compression connectors.

PART 3 EXECUTION
3.1 INSTALLATION

Install grounding systems in accordance with NFPA 70, NFPA 780 and IEEE C2 ,
and as indicated.

Bond exposed non-current-carrying metallic parts of electrical equipment
and metallic raceway systems to ground.

Bond grounding conductors in metallic and non-metallic raceways to ground.
Make ground connections at equipment and to ground rods as indicated.
Interconnect all grounding media in or on the structure to provide a

common ground potential. This includes lightning protection, electrical
service, telecommunications system grounds, as well as underground
metallic piping systems.

Bond wiring system neutrals to ground in accordance with the requirements
of NFPA 70. Where ground fault protection is employed, ensure that
connection of ground and neutral does not interfere with correct operation
of fault protection.

3.11 Ground Rods

Install ground rods so that the top of the rod is not less than 18 inches
below finished grade.

3.1.2 Conductors

Install bare or insulated conductors as indicated. Install bare conductors
where not specifically identified as bare or insulated except where
installed in conduit with associated phase conductors. Install insulated
conductors in conduit with insulation of the same material as the
associated phase conductors with which it is installed.

Provide straps/jumpers across joints subject to vibration. Install
strap/jumper such that vibration will not change its electrical
characteristics. Apply strap/jumper to the metallic structure on each side
of the joint; do not penetrate any adjacent parts. Install straps/jumpers
in areas that are accessible for maintenance. Install strap/jumper such
that it does not restrict the movement of the metallic structures to which
it is connected. Install strap/jumper such that it does not weaken the
metallic structures to which it is attached. Do not connect two or more
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straps/jumpers in series.
3.1.3 Equipment Grounding
Install ground systems for power.
3.13.1 Equipment and Enclosure Bonding

Bond each metallic enclosure and all electrical equipment to ground. Make
at least one copper connection from the system ground point to one or more
enclosures in the area such that all enclosures and equipment provide a
low-impedance path to ground when properly bonded together.

Individually and directly connect indoor substations, transformers,
switchboard frames, switchgear assemblies, motors, motor control centers,
air compressors, air handlers, refrigerated air dryers, generators, frames
and and tracks of cranes to the building ground.

3.1.3.2 Bonding of Conduit and Raceway Systems

Bond all metal conduit, fittings, junction boxes, outlet boxes, armored

and metal sheathed cable, and other raceways. Ensure adequate electrical
contact at the joints and terminations. Ensure metallic raceway systems
have electrical continuity with equipment. Individually and directly

connect equipment to the building ground, independent of the raceway
system.

For rigid metal conduit and terminations, ensure threaded connections are
wrench-tight with no exposed threads. Ream all ends of the conduit to
remove burrs and rough edges. Bond conduits entering boxes and enclosures
to the box with locknuts and grounding-type bushings. Locknuts that gouge
into the metal box when tightened are not acceptable.

Conduit systems that are interrupted by PVC dielectric links are bonded
separately on either side of the link. Do not jumper the dielectric link.

Install flexible metal conduit with an integral grounding conductor.
3.14 Bonding Materials And Methods

Accomplish bonding of metal surfaces by clamping.
3.14.1 Clamping

In external locations, use clamping only where a disconnect type of
connection is required. Connection device may utilize threaded fasteners.
Construct device such that positive contact pressure is maintained at all
times. Use machine bolts with tooth-type lockwashers.

3.1.4.2 Cleaning of Bonding Surfaces

Thoroughly clean surfaces that comprise the bond before joining. Apply an
appropriate abrasive with gentle and uniform pressure to ensure a smooth
and uniform surface. Do not remove excessive metal from the surface. Clean
clad metals in such a manner that the cladding material is not penetrated

by the cleaning process. Then clean bare metal with an appropriate solvent
to remove any grease, oil, dirt, corrosion preventives, and other
contaminants. Bond to the cleaned area within one hour after cleaning.

Seal joint and refinish the exposed surfaces within two hours of exposure
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to prevent oxidation. When additional time is required, apply a corrosion
preventive compound until the area can be refinished.

3.1.4.3 Protection of Finished Bonds

Protect finished bonds by painting to match the original finish after the
bond is made.

3.2 FIELD QUALITY CONTROL

Submit written results of each test to the Engineer for review and
approval. Document each location where test is performed, the field
conditions at the time of the test, the measured results of the test, and
whether the measured results "PASSED" or "FAILED" relative to specified
pass/fail performance criteria.

Perform rework to correct FAILED conditions at no additional cost to the
Government.

3.2.1 Bond Resistance Test

Resistance of any bond connection cannot exceed 0.5 milliohm. Rework
bonds that exceed this resistance at no additional cost to the Government.

3.2.2 Ground Resistance Tests

Test grounding systems for ground resistance. Total resistance from any
point on the ground network to the building counterpoise cannot exceed 50
milliohms.

Make ground resistance and counterpoise tests during dry weather, and no

sooner than 48 hours after rainfall. Conduct tests using the ratio method

that measures the ratio of the resistance to earth of an auxiliary test

electrode to the series resistance of the electrode under test and a

second auxiliary electrode. Perform measurements in accordance with IEEE 81 .

3.23 Ground Isolation Test
Test ground systems for isolation from other ground systems.

3.24 Equipment Continuity Test
Test connection from electrical distribution equipment including panelboard
and transformers. Measure and record the circuit resistance between
electrical equipment ground connections and the counterpoise. The circuit
resistance shall not exceed 5 Ohms.

3.3 CLOSEOUT ACTIVITIES
Submit record drawings indicating the location of ground rods, mats,
grids, building ground bus, supplementary grounding electrodes, steel
building columns, and other metal structures connected to the grounding

system.

-- End of Section --
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350141
SLIDE GATE OPERATORS
PART 1 GENERAL
1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

AMERICAN GEAR MANUFACTURERS ASSOCIATION (AGMA)

AGMA 6013 (2016) Standard for Industrial Enclosed
Gear Drives

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2015; Errata 1 2015; Errata 2 2016)
Structural Welding Code - Steel

ASME INTERNATIONAL (ASME)
ASME B17.1 (1967; R 2017) Keys and Keyseats

ASME B46.1 (2009) Surface Texture, Surface Roughness,
Waviness and Lay

ASTM INTERNATIONAL (ASTM)

ASTM A276/A276M (2017) Standard Specification for
Stainless Steel Bars and Shapes

ASTM A484/A484M (2019) Standard Specification for General
Requirements for Stainless Steel Bars,
Billets, and Forgings

ASTM D3951 (2015) Commercial Packaging
1.2 SUBMITTALS
1.2.1 Installation and Alignment Procedure
Provide detailed instructions concerning the installation and alignment
procedures for the new equipment to be furnished and alignment with gates.
Items include gate actuators, shaft couplings, intermediate shafts,
right-angle gear units for ACME screws, ACME screws, supports and base
plates for actuators, intermediate shafts, right-angle gear units, and
ACME screw connection points on gates.
1.2.2 Gate Support Method

Provide detailed information on the method proposed to support the slide
gates during the work delineated in this section.
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1.2.3 Gate Position Settings for Actuator Limit Switches

Coordinate with owner on location of fully open and fully closed gate
positions.

1.2.4 Equipment Protection Plan
Provide detailed information on the method proposed to protect the
existing equipment from such operations as power washing, abrasive blast
cleaning, welding, placement of concrete, and painting.

1.25 Materials List

Submit materials list for fabricated items at the time of submittal of
detail drawings.

1.2.6 Shop Drawings

Detailed shop drawings for fabricated metal items, shall be submitted and
approved prior to fabrication.

1.2.7 Operating Test Procedure

1271 Pre-Functional Checklist
Contractor developed checklist for checks, recordings, measurements and
verifications to be performed prior to start up. Acceptance shall be
required by signature for all parties.

1272 Functional Checklist
Contractor developed checklist for checks, recordings, measurements and
verifications to be performed after start-up. Acceptance shall be required
by signature for all parties.

1.3 MEASUREMENT AND PAYMENT

13.1 Unit of Measure
Unit of measure: each

1.3.2 Payment
Payment will be made for costs associated with furnishing, installing, and
testing slide gate operators and appurtenant items listed below, which
includes full compensation for the materials, manufactured units,
fabrication, painting, delivery, installation, and testing.

a. All components listed in Section 2.1.1.

b. Allimprovements and modifications to the existing electrical
service, including lighting.

1.4 QUALITY ASSURANCE
1.4.1 Manufacturer and Assembler

Manufacturing and assembly of the gate actuator and structural support
frame shall be performed by a Contractor and fabrication company that has
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been normally and regularly engaged in assembly, and manufacture of heavy
machinery over the preceding 10 years. Changes to the dimensions shown on
the drawings and in the Bill of Materials for the Gate and Support Frame
(including structural supports) requires written approval from the Engineer.
Submit Equipment Manufacturer's and Fabricator's Qualifications showing
evidence and years of experience for each of the equipment manufacturers
and fabricators. Identify any certifications, standards, and/or

professional organizations the manufacturers comply with or are members of.

15 DELIVERY, STORAGE, AND HANDLING
15.1 Critical Path Components/Systems

After receiving notice to proceed, provide written copies of finalized
purchase agreements with component manufacturers and suppliers for the
required components.

15.2 Delivery, Storage and Handling of Equipment

Protect equipment and components from corrosion, deformation, and other
types of damage. Store items in enclosed and secured areas free from
contact with soil. Provide moisture proof weather protection for all
equipment stored in outdoor locations. Transport, handle and store all
equipment in accordance with the manufacturer's written instructions.
Remove and replace damaged items with new items.

1521 Packaging

Provide equipment and subassemblies with adequate protective pads,
supports, and blocking. Securely restrain equipment and subassemblies to
prevent distortion or damage to the painted surfaces in transit. Any loss

or damage during shipment, including damage to the painted surfaces, is

the responsibility of the Contractor. Replace or repair lost or damaged

items without cost to the Owner. Coat all parts with a rust preventative,

wrap in heavy-duty plastic, and securely contain in wooden crates. Clearly
mark each crate with its contents on the outside, with a non-ferrous metal

tag, engraved with the contents, and secured to the crate with non-ferrous
screws. Provide a means for inspection of the crate's contents without
destroying the crate. Pack all accessories and spare parts separately in
containers plainly marked "ACCESSORIES ONLY," or "SPARE PARTS ONLY."
Package each spare part or spare part assembly in a durable treated wooden
crate with metallic, plastic or suitable outer shell for weathertight

protection. Provide and deliver to the site the component and assembly

spare parts as delineated on the drawings. Place a separate packing list,

listing the contents of each crate, in a moisture-proof envelope securely
fastened to the outside of the crate. Standard commercial packaging in
accordance with ASTM D3951 is acceptable except where a different method
or standard of packaging is specified.

1.5.2.2 Shipping, Preservation, and Storage

Provide all packing, crating, etc., necessary to ensure safe shipment of
equipment. Fill or protect the equipment with the necessary fluids,
coatings, and/or preservatives to maintain in a stable condition without
corrosion, deterioration, or degradation for an extended period of storage
of up to 12 months. Protect stored equipment from the weather, humidity,
temperature variation, dirt and dust, or other contaminants.
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PART 2 PRODUCTS
2.1 EQUIPMENT
211 Machinery

Furnish equipment under this specification consisting of six gate actuator
units with horizontal hollow output shafts, shafts with keyway for each

gate actuator, twenty four shaft couplings, twelve intermediate shafts,
twelve right angle gear units with ACME screw output nut (six with right
hand ACME thread, six with left hand ACME thread), twenty-four bearings to
support intermediate shafts, six structural support stands for the

actuator units, twelve structural support stands for the right angle gear
units, twenty four structural support stands for the intermediate

bearings, machine guarding for open intermediate shafts, power and control
wiring, and other necessary items to provide a complete and operable
system. The gate actuator system shall provide a self-locking worm gear
ratio. As such, an electrically-actuated brake is not required. Gate

actuators and gear boxes shall be provided by Limitorque, EIM/Emerson,
Auma or equal as determined by Engineer.

2.1.2 Electrical Equipment

Conform electrical equipment, including limit switches, motor starters,
conduit, conductors and controls, to the requirements of Section 35 20 20
ELECTRICAL EQUIPMENT FOR GATE HOIST.

2.1.3 Nameplate

Provide an engraved or raised metallic nameplate that is mechanically
attached to each piece of equipment. Include the manufacturer's name,
model designation, serial number, unit rating, application factor,
reduction ratios, and any other applicable information on the nameplate.

2.1.4 Equipment Submittal Data

Submit Equipment Data and Detail Drawings including equipment dimensional
drawings, assembly drawings, catalog cuts, and material data and shop
drawings showing arrangement, construction details and ratings for factory
built gate actuator machinery; proposed and final field operating test
procedures and data sheets, for approval. Provide all details of

fabrication and assembly to include shipping and long-term storage
instructions. Shop drawings lacking this information will be rejected.
Approval of the material submitted in no way relieves the Contractor from
the responsibility of complying with the requirements of the

specifications as to the suitability and quality of materials and
workmanship and the adequacy of capacity, operating speed and other
essential characteristics of the gate actuators, shaft couplings, and
support stands. Submit drawings, catalogs, and design data necessary to
clearly show the details of any changes proposed in conformity with the
requirements of this specification. Equipment, materials, and articles of
construction installed or used without such approval will be at the risk

of subsequent rejection.

Submit a materials list for fabricated items at the time as the detail
drawings submittal.

Submit copies of all materials orders including purchase orders, mill
orders, shop orders and work orders for materials prior to using the
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materials in the work.

Submit Manufacturer's Literature and Equipment Data for approval. Include
the names of the manufacturers of all machinery and other equipment
contemplated for incorporation into the work, performance capacities and
other pertinent information about the equipment. As a minimum, include the
following Manufacturer's Literature and Equipment Data

2.14.1 Gate Actuator

FINAL

Mfg Name

Type

Model

Output Rpm

Output Torque Rating

Duty Cycle

Torque Adjustment Range

Supply Voltage and Phase

Output Shaft Bore and Key Dimensions

Type of Housing

Bolt Pattern for Mounting

Controls Package

2.1.4.2 Right Angle Gear Unit

Mfg Name

Model

Gear Ratio

Output Drive Nut ACME Thread Specifications

Type of Housing

Bolt Pattern

Maximum Torque Rating
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2.2 DESIGN CRITERIA

The gate hoists design criteria is as follows:

FINAL

Max load 30,000-Ib. lift during start-up

Operating temperature range -20F to 105F

Gate operating speed 6-inches per minute

(1) ACME screw stem, right hand thread, (1) ACME screw stem, left hand thread

4 cycles per day maximum

Max travel time 22 minutes to open

Min travel time 22 minutes to close

The gate hoist rating is based on Engineer's conceptual design. Contractor
is responsible for ensuring gate hoists are sufficiently sized to
accommodate any changes in the design.

2.3 OPERATION SEQUENCES
23.1 Hoisting Machinery Operation
23.11 Sequence of Operation

The gate actuators will be controlled locally with capability of future
remote control. For local control, personnel will verify there are no
downstream hazards prior to raising or lowering the gates. The actuator
will be operated from the control buttons integral with the actuator.
Personnel will energize the electrical power feed to the gate actuators
and proceed to make gate position adjustments as desired. Following
operation of the actuators, the units will be de-energized.

2.3.1.2 Design Considerations

The contractor shall take into account the condition and design of the
existing piers and gate slots during installation of the new gates and
actuators. Normal operations of the gates for the purpose of design
consist of the gates operating through a maximum of (4) complete cycles
per day with (2) starts and (2) stops per cycle. A cycle is defined as
moving the gate from the fully closed position to the fully opened

position and back to the fully closed position.

2.4 GATE ACTUATOR

The gate actuator shall be integral gear motor type with fully enclosed
gearing and optional hand wheel for operation during power outages. The
hand wheel shall be removable and attached to the unit with a 2-inch
square nut drive for operation with a portable rotary tool. The hub
containing the handwheel shaft shall be clearly marked with arrows
indicating the direction of handwheel/shaft rotation for moving the gate

in the "up" or "down" direction. The gearing shall be designed and

manufactured per AGMA 6013 (2016). A manual declutch lever shall be

provided which mechanically disconnects the motor from the handwheel
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through the clutch assembly. Return to motor operation is automatic in all
actuators when the motor is energized. The units shall operate on 480V-3PH
electrical power. Motors shall conform to NEMA MG and are to be provided
with class F insulation and thermal protection. A four-position,

16-contact geared limit switch shall be provided. The switches shall be

gear driven, cam operated, snap acting, four rotor/16 SPST contact
switches (four contacts per rotor - 2 N/O and 2 N/C). Rotors may be set to
open or close at any actuator position. Contact rating is 600 volts per
ICS-125.6. Current rated 6 amps resistive and 60 amps inrush at 120 VAC. A
torque limit switch shall be provided with heavy-duty inlaid silver

contacts, 600 volts, and one SPST contact each for open/closed direction
dedicated to actuator torque protection. The unit shall have a cast

aluminum housing, double reduction gearing- Worm gear (alloy bronze) and
spur gear (heat-treated steel), anti-friction bearings, oil fill

lubrication with breather fitting included. Enclosures shall meet NEMA 4,
NEMA 4X and IP67. The unit shall have valspar epoxy/polyurethane and
powder-coating for paint. The units shall have horizontal hollow bore

output shaft, with rectangular keyway. The unit shall have integral

controls with a reversing contactor, and remote interface capability with
network control via Modbus, Foundation Fieldbus, Profibus DP, Profibus PA
or DeviceNet. The actuators shall be a Limitorque, EIM, Auma or equal as
determined by Engineer.

2.5 ACME SCREWS

ACME screws shall be grade 304 stainless steel conforming to

ASTM A276/A276M and provided with a stem Dia: 4.00" / 1/4 Pitch / 1/2 Lead
* 4 threads per inch, (6) right hand thread, (6) left hand thread. ACME

screws shall be provided with a through-hole on one end for 1-1/4-inch

dia. mounting bolt.

2.6 RIGHT ANGLE GEAR UNITS

Provide (12) right angle gear units with keyed input shaft and with output

shaft internally threaded ACME bronze nuts, (6) right hand thread, (6)

left hand thread. Units shall be designed to AGMA 6013 (2016). Provide
breather port with filter to accommodate fluctuations in temperature.

2.7 INTERMEDIATE SHAFTS

Provide intermediate shafts between the gate actuator output shaft ends

and the right angle gear unit input shafts as shown on plans. Shafts shall

be provided with standard keyways on both ends for shaft couplings. Shaft

keyways shall be sized and machined per ASME B17.1 (1967; R 2013) Keys and
Keyseats.

Shaft material shall be mild steel hot rolled, TGP (turned ground and
polished). Exposed portions of shafts shall be painted in accordance with
Section 09 97 13 EXTERIOR COATING OF STEEL STRUCTURES (UNSUBMERGED).

2.8 SHAFT COUPLINGS

Shaft flexible couplings will be provided to connect the output shaft ends
of the actuator with the intermediate shafts running from each side of the
actuator to the right-angle gear units. Shaft couplings shall be of the

jaw type with elastomeric spiders. It is the responsibility of the

contractor the verify shaft dimensions and machine the intermediate shafts
to fit the shaft couplings connecting the intermediate shafts to the

actuator and right-angle gear units.
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2.9 GUARDS AND COVERS

OSHA-compliant guards shall be provided to cover actuator output shafts,
shaft couplings, intermediate shafts, and input shafts to the right-angle
gear units reference OSHA 29 CFR 1910.219 (¢)(2)(i). Clear plastic covers
with caps comprised of UV resistant clear plastic shall be provided for
covering the ACME screws and shall be sized to allow full travel of the
ACME screw within the cover. The covers shall be attached to the right
angle gear units.

2.10 STRUCTURAL BASES AND SUPPORTS

Fabricated structural bases and supports shall be designed and procured by
Contractor in accordance with Section 05 50 15 CIVIL WORKS FABRICATIONS.

PART 3 EXECUTION
3.1 STRUCTURAL FABRICATION
3.11 General

Fabricate components and assemblies in compliance with the requirements of
Section 05 50 14 STRUCTURAL METAL FABRICATIONS unless otherwise specified
herein. Where specification requirements are similarly covered in both

sections, apply the more stringent requirements.

3.1.2 Material

Material must be straight before being laid off or worked. If

straightening is necessary, straighten by methods that do not impair or
alter the metal. Sharp kinks, bends, or overcuts of material are cause for
rejection of the material. Material with welds will not be accepted except
where welding is specified, indicated, or otherwise approved. Flame
cutting of material is not allowed. Shearing must be performed accurately
and all portions of the work neatly finished. Corners must be square and
true unless otherwise indicated.

3.1.3 Dimensional Tolerances for Structural Work

Measure dimensions with an approved calibrated steel tape, vernier

caliper, micrometer of approximately the same temperature as the material
being measured at the time of measurement. Dimensions must comply with the
dimensional tolerance specified in ASTM A484/A484M .

3.2 MACHINE WORK
3.2.1 Finished Surfaces

a. Surface finishes indicated or specified herein, must be in accordance
with  ASME B46.1 . Determine compliance with specified surface by sense
of feel and by visual inspection of the work compared to Roughness
Comparison Specimens in accordance with the provisions of ASME B46.1 .
Values of roughness width and waviness height are not specified but
must be consistent with the general type of finish specified by
roughness height. Flaws such as scratches, ridges, holes, peaks,
cracks, or checks which will make the part unsuitable for the intended
use are cause for rejection.
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b. Where the finish is not indicated or specified, the type of finish is
that which is most suitable for the particular surface and provides
the class of fit required. Maximum surface roughness of any surface is
250 micro-inch. Indicate surfaces to be machine finished by symbols
which conform to ASME B46.1 .

3.2.2 Unfinished Surfaces

In so far as practicable, lay out all work to secure proper matching of
adjoining unfinished surfaces. Where there is a large discrepancy between
adjoining unfinished surfaces, chip and grind smooth or machine to secure
proper alignment. Unfinished surfaces must be true to the lines and
dimensions indicated and must be chipped or ground free of all projections
and rough spots. Fill depressions or holes not affecting the strength or
usefulness of the parts in a manner approved by the Engineer.

3.2.3 Pin Holes

Pin holes must be bored true to gages, smooth, straight, and at right
angles to the axis of the member.

3.24 Alignment of Machine Components

Accurately align each machinery or structural unit by the use of stainless
steel shims or other approved methods so that no binding in any moving
parts or distortion of any member occurs before it is fastened in place.
The alignment of all parts with respect to each other must be true within
the respective manufacturer's tolerances required. ACME screws shall be
installed with their axis parallel to within 0.0625" over the length of

the ACME screws, running from the attachment point at the gate, to the
respective gear boxes. The axis of the ACME screws relative to the plane
of the gate slot surfaces shall be parallel within 0.0625" over the length

of the gate travel. The contractor is not required to realign the slots to

be perfectly vertical, but slide gate contact surfaces must reside in a
common plane. Gates shall be aligned left/right in the gate slot to a
tolerance of +/- 0.0625". Intermediate shaft angular alignment tolerance
shall be +/- 1 degree with the respective shafts of the right-angle gear
units and gate actuator units. Intermediate shaft offset alignment
tolerance shall be +/- 0.015". Contractor shall employ a mill wright with

a minimum of 4 years' experience in alignment of heavy machinery to
perform alignment of all components using standard industry accepted
methods of alignment, adjustment, and measurement. Contractor shall submit
a plan of alignment measurement methods for review and approval by the
Engineer prior to commencing work.

3.3 FIELD QUALITY ASSURANCE

Perform all specified quality control inspections and tests. Implement and
maintain an inspection log to include copies of all descriptive data for

all specified inspections and tests. Make the inspection log available
immediately to the Owner's inspector upon request. Submit a complete copy
of the inspection log to the Owner at the end of specified inspections and
tests. The Owners reserves the right to witness any and all specified

quality control (QC) procedures. Provide the Owner with one-week advance
notice of QC procedure scheduling to allow time for witness coordination.
Fully test replacements for all rejected parts as specified herein for the
original lots.
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3.4 WELDING

Unless otherwise specified, conform welding to the provisions of

AWS D1.1/D1.1M , Sections 1 through 8 and Section 10. Welders and welding

operators must pass the qualification tests as prescribed by AWS D1.1/D1.1M ,
Section 5 before being assigned to production work. Submit certifications

showing qualification of welders and welding operators prior to commencing

fabrication. All welding shall be performed prior to final alignment of

the gates, ACME screws, and right-angle gear units as outlined in section

3.2.4 of these specifications.

3.5 MISCELLANEOUS PROVISIONS
35.1 Protection of Finished Work

Submit an equipment protection plan with detailed information on the
method(s) proposed to protect the existing equipment from such operations
as power washing, abrasive blast cleaning, welding, placement of concrete,
and painting. Thoroughly clean machined surfaces of foreign matter.
Protect all finished surfaces by suitable means. Unassembled pins and
bolts must be oiled and wrapped with moisture-resistant paper or protected
by other approved means.

3.5.2 Lubrication

Lubricate all the components of the equipment requiring lubrication using
only the lubricants specified by the actuator manufacturer. Provide and
lubricate the components and assemblies, in their entirety, after assembly.

3.6 FIELD ERECTION AND TESTS
3.6.1 General

Perform field erection and field tests. Submit the installation and
alignment procedure and install in with the approved procedure. The
procedure must include consideration of all the other work that is
obligated to be performed at the site; and the operating regime for the
slide gates. Base the procedure on a proper sequence of construction that
will complete the work with safety, efficiency, and in full accordance

with these specifications. Submit for approval any Gate Support Method to
be used. Include detailed information on the method proposed to support
the gates during the work delineated in this section. The support method,
engineering computations, and support drawings shall be designed and
certified by a licensed professional engineer in the State of Wisconsin.

3.6.2 General Test Procedure

The Contractor shall submit the commissioning, pre-functional and
functional checklist test procedures, with a blank test results data sheet
for each, prior to the commencement of any tests. Complete all
Pre-Functional checklists prior to performing Functional operational
tests. The testing must comply with the requirements herein and as
specified below. The test procedure must consist of operating the units in
both directions covering the full travel of the gates. Inspect each piece

of equipment for smooth operation and proper alignment and check all
necessary clearances to ensure vibration, binding, or excessive heat does
not occur in any moving part. During the test, provide readings of motor
current and voltage. Stop the test immediately if there is any undue
noise, vibration, or heat developed in any of the equipment. After
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correction of alignment and/or all other causes for the interruption of
the test, reinspect the unit and resume testing when permitted by the
Owner's Engineer. Submit final operating test results for each unit.

3.6.3 Schedule
Schedule and coordinate operations with the Owner's Engineer.
3.7 FIELD TRAINING

Provide field training for operating staff after each system is

functionally complete but prior to final acceptance. The training must
cover all pieces of equipment and include items contained in the operation
and maintenance manuals. Provide a one-week advance notice of the
scheduled training date to the Owner.

3.8 STARTUP AND ACCEPTANCE TEST

Submit the pre-functional checklist for approval that includes checks,
recordings, measurements and verifications to be performed prior to start
up. Acceptance shall be required by signature for all parties. Following

the completion of installation, checkout, adjustment, and setting the

limit switches, controls, interlocks, perform a startup and acceptance

test on each gate actuator system. Perform the startup and acceptance test
in accordance with the approved commissioning Functional checklist, record
and submit the results on test result forms of the procedure. Include a
demonstration of proper functioning of the limit switches, controls,
interlocks in the acceptance test. For acceptance, the gate actuator

unit(s) must be successfully operated through a minimum of three complete
cycles.

Upon successful completion of the field tests, the gate actuator

machinery, accessory items and equipment will be examined by the Owner's
Engineer, Contractor, Project Personnel, and if found to comply with the
contract it will be accepted by signature of all parties in a prepared
commissioning document. Signatures and Acceptance will not occur until all
found deficiencies have been corrected. Submit copies of the signed
commissioning document document to the Contracting Officer.

3.9 EQUIPMENT WARRANTY

Submit manufacturer's standard warranty or guarantee for equipment.
Identify any warranties that extend beyond a 1-year period.

3.10 OPERATIONS AND MAINTENANCE DATA

Unless otherwise specified, all operation and maintenance manuals must be
comprehensive to the electro-mechanical operating system with independent
sections for each unique piece of equipment. Include six copies of the
following bound information.

a. Safety precautions
b. Operator prestart

c. Startup, shutdown, and post-shutdown procedures
d. Normal operations

e. Emergency operations

f. Environmental conditions

g. Lubrication data

h. Preventive maintenance plan and schedule
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i. Cleaning recommendations

j. Troubleshooting guides and diagnostic techniques
k. Wiring diagrams and control diagrams

[. Maintenance and repair procedures

m. Removal and replacement instructions

n. Spare parts and supply list

0. Product submittal data

p. O&M submittal data

g. Parts identification

r. Warranty information

s. Testing equipment and special tool information
t. Testing and performance data

u. Contractor information

-- End of Section --
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SECTION 35 20 16
SLIDE GATES
PART 1 GENERAL
1.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)
AISC 325 (2017) Steel Construction Manual
AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)

ASCE 7 (2017) Minimum Design Loads for Buildings
and Other Structures

ASME INTERNATIONAL (ASME)

ASME BTH-1 (2014) Design of Below-the-Hook Lifting
Devices

ASTM INTERNATIONAL (ASTM)

ASTM A36/A36M (2014) Standard Specification for Carbon
Structural Steel

ASTM A53/A53M (2018) Standard Specification for Pipe,
Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless

ASTM A193/A193M (2017) Standard Specification for
Alloy-Steel and Stainless Steel Bolting
Materials for High-Temperature Service and
Other Special Purpose Applications

ASTM A276/A276M (2017) Standard Specification for
Stainless Steel Bars and Shapes

ASTM A992/A992M (2011; R 2015) Standard Specification for
Structural Steel Shapes

ASTM D2240 (2015; E 2017) Standard Test Method for
Rubber Property - Durometer Hardness

1.2 SUBMITTALS
Engineer approval is required for submittals with an "E" designation;
submittals not having an "E" designation are for information only. Submit
the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings
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Detail Drawings; E
SD-03 Product Data

Materials; E
Welding; E

SD-06 Test Reports

Tests, Inspections, and Verifications
Acceptance Trial Operation and Test

1.3 MEASUREMENT AND PAYMENT

13.1 Unit of Measure
Unit of measure: each

1.3.2 Payment
Payment will be made for costs associated with furnishing and installing
slide gates and appurtenant items, which includes full compensation for
the materials, manufactured units, fabrication, painting, delivery, and
installation of slide gates and appurtenant items necessary for complete
installation.

14 QUALIFICATION OF WELDERS AND WELDING OPERATORS

Qualification of welders and welding operators shall conform to the
requirements of Section 05 50 14 STRUCTURAL METAL FABRICATIONS.

15 DELIVERY, STORAGE, AND HANDLING

151 General
Perform delivery, handling, and storage of materials and fabricated items
conforming to the requirements specified in Section 05 50 14 STRUCTURAL
METAL FABRICATIONS.

PART 2 PRODUCTS

21 MATERIALS
Submit system of identification which shows the disposition of specific
lots of approved materials and fabricated items in the work before
completion of the contract. Furnish materials orders, material lists and
material shipping bills conforming with the requirements of Section
05 50 14 STRUCTURAL METAL FABRICATIONS.

211 Metals

Structural steel and other metal materials used for fabrication shall
conform to the requirements as shown and as specified herein.

2111 Structural Steel
Structural steel channels shall conform to ASTM A36/A36M and wide-flange
sections shall conform to ASTM A992/A992M .
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2112 Structural Steel Plates
Structural steel plates shall conform to ASTM A36/A36M.
2.1.1.3 Steel Pipe and Hollow Round Bars

Steel pipe or hollow round bars shall be welded to the top of the gate on

each side to accept slide gate operator stems. Sections shall have a

minimum outside diameter of 5 inches and an inside diameter of between

4-1/8 inches and 4-1/4 inches. Each steel pipe or hollow round bar section

and the weld attaching it to the gate leaf shall be capable of resisting

an ultimate load of 13,500 pounds in the vertical direction (upward or

downward). Structural steel pipe shall conform to ASTM A53/A53M, Grade B,
seamless, with plain ends. Hollow round bar shall conform to AISI 4130

2.1.2 UHMW-PE Bearing Bars

Bearing bars shall be composed of ultra-high molecular weight polyethylene
(UHMW-PE), shall be a minimum of 1.5 inches wide, and shall have a maximum
dynamic coefficient of friction of 0.12 when in contact with steel.

Bearing bars shall be provided on the downstream face of the gate leaf
(both sides, full height), along the bottom of the gate leaf, and on both

sides of the gate leaf. Bearing bars on the downstream face of the gate

leaf shall be located such that entire surface area is in contact with
embedded steel angles in existing gate slots. Bearing bars on the
downstream face and bottom of the gate leaf shall form a continuous,
semi-impervious barrier to prevent significant leakage when the gate is
closed. 1/4 inch clearance shall be provided between bearing bars on the
sides of the gate leaf and existing gate slots. The bearing bars shall be
attached using screws tapped into the gate leaf. Screw holes shall be
countersunk to provide a minimum 1/4 inch wearing surface allowance.

2121 Physical Characteristics

Physical characteristics of the bearing bars shall meet the following
requirements:

PHYSICAL TEST TEST VALUE TEST METHOD SPECIFICATION
Tensile Strength 5500 psi (min.) ASTM D638
Compressive Strength 2500 psi (min.) ASTM D695
Durometer Hardness (Shore 62 to 66 ASTM D2240

Type D)

Water Absorption 0.01 percent (max.) ASTM D570

2.2 MANUFACTURED UNITS

Manufactured units shall conform with the requirements as shown and as
specified herein.

2.2.1 Screws
Screws for fastening bearing bars to gate leaf shall be flat-headed,
countersunk cap screws with hexagon sockets, conforming to ASTM A193/A193M,

Type 304 stainless steel, Grade B8, Class 1. Screws shall be spaced a
maximum of 6 inches apart. The combined capacity of the screws fastening
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each bearing bar to the gate leaf shall be designed to resist an ultimate
shear load of 10,000 pounds.

2.2.2 Clevis Pins

Clevis pins and accompanying cotter pins for attaching gate leaf operator

stems to gate shall be stainless steel conforming to ASTM A276/A276M, UNS
S30400, Condition A, hot-finished or cold-finished, Class C. Each clevis

pin shall be sized to resist a total ultimate shear load of 18,000 pounds.

Cotter holes shall be chamfered and burr-free.

2.3 FABRICATION
2.3.1 Detail Drawings

Submit detail drawings, including fabrication drawings, shop assembly
drawings, delivery drawings, and field installation drawings, conforming

to the requirements specified herein and in Section 05 50 14 STRUCTURAL
METAL FABRICATIONS.

23.11 Fabrication Drawings

Fabrication drawings shall show complete details of materials, tolerances,
connections, and proposed welding sequences which clearly differentiate
shop welds and field welds.

2.3.1.2 Shop Assembly Drawings

Shop assembly drawings shall provide details for connecting the adjoining
fabricated components in the shop to assure satisfactory field
installation.

2.3.13 Delivery Drawings

Delivery drawings shall provide descriptions of methods of delivering
components to the site, including details for supporting fabricated
components during shipping to prevent distortion or other damages.

23.14 Field Installation Drawings

Field installation drawings shall provide a detailed description of the

field installation procedures. The description shall include the location

and method of support of installation and handling equipment; provisions
to be taken to protect concrete and other work during installation; method
of maintaining components in correct alignment; and methods for installing
other appurtenant items.

2.3.2 Structural Fabrication
Structural fabrication shall conform to the requirements as shown and
specified herein and in Section 05 50 14 STRUCTURAL METAL FABRICATIONS.
Dimensional tolerances shall be as specified and as shown. Splices shall
occur only where shown. Bolt connections, lugs, clips, or other pick-up
assembly devices shall be provided for components as required for proper
assembly and installation.

23.21 Welding

Submit schedules of welding procedures for structural steel conforming
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with the requirements specified and in Section 05 50 14 STRUCTURAL METAL
FABRICATIONS. Welds shall be of the type and size shown in approved detail
drawings.

2.3.2.2 Miscellaneous Provisions

Miscellaneous provisions for fabrication shall conform with the
requirements specified herein and in Section 05 50 14 STRUCTURAL METAL
FABRICATIONS.

2.3.3 Slide Gate Leaf

The work requires fabrication of six (6) identical slide gate leafs. Slide
gate leaf shall be a single-component structural fabrication. Slide gate
shall be shop fabricated and shall be provided complete with bearing bars
and other appurtenant items as required for installation. Surfaces of leaf
framing elements to which skin plates are to be welded shall not vary from
a true plane by more than 1/16 inch to provide uniform bearing. The
outside surfaces of skin plates welded to framing elements shall not vary
from a true plane by more than 1/16 inch. Splices in skin plates shall be
located only where shown in approved detail drawings. The overall width
and height of the fabricated gate leaf shall not vary from the respective
dimensions shown by more than 1/16 inch.

2.33.1 Design Criteria
The slide gate leaf shall be designed in accordance with the following
criteria:
a. Design shall be in accordance with AISC 325 and ASCE 7.

b. Gates shall be designed for 12 feet of hydrostatic pressure and an
impact load of 10,000 pounds acting at the center of the gate at any
location along its height.

(g

. Total gate height, measured from bottom of bearing bar to top of
uppermost horizontal steel member, shall be 12 feet.

o

. Minimum width of existing gate slots is 9 feet 11-3/4 inches,
including 4-inch-deep recessed pockets on each side. Total gate width,
measured side-to-side between side bearing bars, shall be 9 feet
11-1/4 inches.

@

. Minimum depth of existing gate slots, measured in the
upstream/downstream direction, is 9-7/8 inches. Total gate depth,
measured between the downstream face of the bearing bars to the
upstream face of the skin plate, shall be no greater than 9-1/2 inches.

-

Existing gate slot pockets are recessed 4 inches into piers. Upstream
and downstream corners of pockets are lined with embedded steel
angles. Downstream bearing bars shall be located such that their
outside edges are no more than 1/2 inch from the side (10-inch
dimension) of the recessed pockets.

. Total gate weight shall not exceed 8,000 pounds unless authorized by
Engineer.

«Q

h. Deflection of slide gate leaf under 12 feet of hydrostatic pressure
shall be limited to 1/4 inch.
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i. Skin plate shall be located on the upstream face of the gate to limit
the extent of silt and debris build-up on horizontal framing members.

j. Horizontal framing members shall be orientated to prevent ponding of
water or a minimum of three (3) drain holes shall be provided along
the member length to allow for drainage. Drain holes shall be located
at areas of lowest stress. Drain holes shall not affect ability of
gate to seal when in fully close position.

k. Lifting lugs shall be provided as needed to facilitate shipment and
installation of slide gate leafs. Lifting lugs shall be capable of
supporting the fully-assembled gate weight plus a 600-pound service
load due to silt or debris build-up. Lifting lugs shall be designed in
accordance with the requirements of ASME BTH-1.

I. A 45-degree lip sloping in the downstream direction shall be provided
at the bottom of the slide gates. Sloping portion of gate lip shall
account for approximately two-thirds of the total gate depth.

2.34 Shop Assembly

Shop assembly requirements for slide gate leaf shall be as shown and as
specified herein and in Section 05 50 14 STRUCTURAL METAL FABRICATIONS.
Slide gate leaf shall be assembled completely in the shop to assure
satisfactory field installation. The matchmarking of unassembled
components shall be carefully preserved until the components are
assembled. Adequate support shall be provided during assembly to maintain
components within 1/16 inch of actual installation planes. Shop assembled
components shall be delivered assembled, if practically permitted by
shipping and field installation conditions. Assembled components shall be
shop welded in their final positions as much as delivery and field

installation conditions allow.

2.3.4.1 Gate Leaf

Shop assembly of the gate leaf shall be in the vertical position and
horizontal position with the skin side of the gate leaf facing down. Shop
assembly shall include the attachment of all accessories to the gate leaf.

If the gate leaf is out of plumb by more than 1/4 inch in the total length

in a vertical plane in the upstream-downstream direction, or by more than
1/16 inch in the total width in a vertical plane perpendicular to the

vertical plane in the upstream-downstream direction, it shall be balanced
by counterweighting or some other method as approved at the Contractor's
expense.

2.4 TESTS, INSPECTIONS, AND VERIFICATIONS
Submit certified material test reports with all material delivered to the
site. Tests, inspections, and verifications for materials and fabricated
items shall conform to the requirements specified in Section 05 50 14
STRUCTURAL METAL FABRICATIONS.

PART 3 EXECUTION

3.1 INSTALLATION

Installation shall conform with the requirements specified herein and in
Section 05 50 14 STRUCTURAL METAL FABRICATIONS. Gate and appurtenant items
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shall be assembled for installation in strict accordance with the contract
drawings, approved installation drawings, and shop match-markings.

3.1.1 Gate Leaf

Gate leaf shall be completely assembled, including the attachment of all
components and accessories, prior to being placed in the gate frame. All
necessary precautions shall be taken to avoid distortion of the gate leaf
and attached components during installation. Rubber seals shall be
fastened securely to metal retainers. Before operating the gate, a
suitable lubricant shall be applied to the rubber seal rubbing plates to
protect the rubber.

3.1.2 Painting

Exposed parts of the gate and appurtenance components, except machined
surfaces, corrosion-resistant surfaces, and other specified surfaces,

shall be painted as specified in Section 09 97 02 PAINTING: HYDRAULIC
STRUCTURES.

3.2 OPERATING MACHINERY
Operating machinery shall conform to Section 35 01 41 SLIDE GATE OPERATORS.
3.3 ACCEPTANCE TRIAL OPERATION AND TEST

After the gate assembly has been installed, including operating machinery,
the Engineer will examine the complete system for final acceptance.
Operation and test results shall be furnished to the Engineer. The
assembly will be examined first to determine whether or not the
workmanship conforms to the specification requirements. Owner will operate
the gate throughout its full operating range a sufficient number of times

to demonstrate proper operation. Adjustments shall be made to the
operation and control apparatus until all components function as required.
Required repairs or replacements to correct defects, as determined by the
Engineer, shall be made at no additional cost to the Owner. The trial
operation and testing shall be repeated after defects are corrected.

-- End of Section --
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SECTION 35 20 20
ELECTRICAL EQUIPMENT FOR GATE HOIST
PART 1 GENERAL
1.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME B1.1 (2003; R 2018) Unified Inch Screw Threads
(UN and UNR Thread Form)

ASTM INTERNATIONAL (ASTM)

ASTM A123/A123M (2017) Standard Specification for Zinc
(Hot-Dip Galvanized) Coatings on Iron and
Steel Products

ASTM A153/A153M (2016a) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Hardware

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 112 (2017) Standard Test Procedure for
Polyphase Induction Motors and Generators

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA ICS 1 (2000; R 2015) Standard for Industrial
Control and Systems: General Requirements

NEMA ICS 2 (2000; R 2005; Errata 2008) Industrial
Control and Systems Controllers,
Contactors, and Overload Relays Rated 600 V

NEMA ICS 6 (1993; R 2016) Industrial Control and
Systems: Enclosures

NEMA MG 1 (2018) Motors and Generators
1.2 SYSTEM DESCRIPTION

All equipment furnished under these specifications will be subjected to
severe moisture conditions and cold weather, and shall be designed to
render it resistant to corrosion. The general requirements to be followed
are specified below; any additional special treatment or requirement
considered necessary for any individual item is specified under the
respective item.
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1.2.1 Fastenings and Fittings

Where practicable, all screws, bolts, nuts, pins, studs, springs, washers,
and such other miscellaneous fastenings and fittings shall be of an
approved corrosion-resisting material or shall be treated in an approved

manner to render them resistant to corrosion.

1.2.2 Corrosion-Resisting Materials

Corrosion-resisting steel, copper, brass, bronze, copper-nickel, and

nickel-copper alloys are acceptable corrosion-resisting materials.

However, contact between dissimilar metals should be avoided as much as
practicable, except where one of the dissimilar metals is steel or in the
case of wiring and connections.

1.2.3 Corrosion-Resisting Treatments

Hot-dip galvanizing shall be in accordance with

ASTM A123/A123M or

ASTM A153/A153M as applicable. Other corrosion-resisting treatments may be
used if approved by the engineer.

1.2.4 Frames, Enclosing Cases, and Housings

All surfaces of the enclosing cases or housings of controllers, limit
switches, control stations, and other similar equipment, if other than
plastic or stainless steel construction, shall be cleaned of rust, grease,
mill scale, and dirt and then treated with an approved iron and zinc
phosphate solution followed by rinsing with a chromic acid solution,
bonderizing, or equivalent process. Immediately after rinsing and drying,

the inside and outside surfaces shall be given one coat of a zinc

molybdate primer and cured as required. For items of cast construction,

the iron and zinc phosphate treatment may be omitted.

1.25 Finish Painting

A minimum of two coats of paint shall be applied to all equipment in
accordance with the manufacturer's standard process for the conditions

specified.

1.3 SUBMITTALS

Submit the following in accordance with Section 01 33 00 SUBMITTAL
PROCEDURES:

SD-03 Product Data

Hoist Motor

Limit Switch

Overload Relays

Controller

Control Stations

Factory Provided Wiring
Factory Provided Conductors
Terminal Leads

Terminal Blocks

Motor nameplates
Equipment and Door Nameplates

SD-06 Test Reports
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Tests

1.4 MEASUREMENT AND PAYMENT
14.1 Unit of Measure

Not applicable.
142 Payment

Payment shall be incidental to slide gate operator pay item.
PART 2 PRODUCTS
21 HOIST MOTOR

Submit a copy of motor characteristics, product data sheet and motor
nameplate.

211 Motor Type
Provide a motor of the horizontal-shaft, squirrel-cage induction type
motor rated for 480V three-phase, 60-HZ designed for full-voltage
starting. Motor torque, horsepower, RPM and temperature rise for class of
insulation shall be determined and sized by the hoist manufacturer.

Provide water-proof, totally enclosed, fan-cooled or nonventilated frame
construction and shall conform to the applicable requirements of

2.1.2 Motor Torque
2121 Motor Limits
The torque limits for each individual winding shall be as follows:
a. Upper Limit: The upper limit of the torque between locked-rotor and
breakdown shall be not more than 280 percent of the rated full-load

torque of the motor.

b. Lower Limit: The lower limit of the torque between locked-rotor and

breakdown shall be as high as possible consistent with good design but

not less than 150 percent of the rated full-load torque of the motor.

c. When the characteristics of a motor or the winding of a motor results
in a speed torque curve without a definite value of breakdown torque,
the limitations on the minimum value of torque shall apply between
locked-rotor and 75 percent of synchronous speed.

2.1.3 Windings and Insulation

Insulation shall be Class B or better as required for design conditions

with special moisture and oil proof treatment. Motors shall be designed
and constructed to withstand the environmental conditions specified. The
following specifications describe the minimum requirements for acceptable
insulation and are not intended to restrict or prohibit the use of

materials or methods which will give equal or better performance.
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2.13.1 Insulated Windings

Insulated windings, unless otherwise approved, shall be completely
assembled in the motor core before impregnating with the insulating
compound. Insulating compound shall be 100 percent solid. Impregnation of
the windings with the insulating compound shall be by vacuum impregnation
method followed by baking. The procedure shall be repeated as often as
necessary to fill in and seal over the interstices of the winding, but in

no case shall the number of dips and bakes be less than two dips and bakes
when the vacuum method of impregnation is used.

2.1.3.2 Magnet Wire

The magnet wire shall have an insulation or combination of insulations
with an insulation thickness not less than that required for the
environment specified and the temperature rating as required by the
hot-spot temperature of the motor.

2.1.4 Winding Heaters

A heater or heaters shall be installed in the motor frame or end bells or
wrapped around the winding end turns. Heaters shall meet the requirements
of paragraph HEATERS-GENERAL. Heaters installed around the winding end
turns shall consist of the required turns of heating cable wrapped around

the end turns and secured in place before the motor windings are
impregnated.

2.15 Bearings and Lubrication

The motors shall be provided with antifriction bearings, and the design of
the housing and method of assembly shall permit ready removal of the end
brackets and prevent escape of lubricant and entrance of foreign
materials. Bearings shall be fitted with bronze or other approved bushings
to prevent any binding of moving parts. Approved antifriction bearings of
corrosion resisting construction may be used. Bearings shall be of an
approved prelubricated type requiring no addition or change of lubrication
for a period of at least 5 years. Pressure lubrication fittings may be

used provided the housings are properly vented to prevent damage to the
seals.

2.1.6 Machine Work

Machine work shall be accurate, of high quality, and in conformity with

approved standard practice. Threads shall be in accordance with ASME B1.1.
Thread fittings shall be Class 2. Threads on all body-bound bolts shall be

chased a sufficient length so that when the nut is tightened there will be

approximately one and one-half full threads under the nut. All bolts and

cap screws shall be provided with lock washers.

2.1.7 Designation and Markings

Motor nameplates of a suitable corrosion-resisting material shall be

attached to the frame of each motor and shall indicate clearly the motor
NEMA temperature and insulation class, continuous amperage rating, voltage
rating, operating frequency, rated RPM, horsepower rating, nominal
efficiency, NEMA locked rotor code letter and serial number. In addition,

the nameplate shall show a lead connection diagram. Identification or

serial numbers shall be die stamped on the frame.
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2.2 BRAKE

The gate actuator system shall provide a self-locking worm gear ratio. No
additional electronic brake shall be required.

2.3 CONTROL SYSTEM

The scheme of operation of the gate hoist motor control system shall be as
described and indicated. The control system shall include the controller,
limit switch and such other items as may be required to accomplish the
operating features specified. Each item shall be installed and tested as
specified and shall be complete and ready for operation in accordance with
the scheme of operation.

2.4 CONTROLLER

Submit a copy of a description of the operation scheme, if other than

herein specified or shown on the drawings; a dimensioned outline drawings
showing specific relationships and clearances between equipment and their
component parts, detailed panel layouts, schematic wiring diagrams, and a
panel wiring diagram dimensioned outline drawings showing specific
relationships and clearances between equipment and their component parts.
Submit a copy of detailed descriptive data covering all component parts of
the controller.

24.1 Controller Type

The hoist motor controller shall be of the full magnetic type initiated by
the push-button control station and controlled automatically by a limit
switch or limit switches. Limit switches shall be driven by the hoist
mechanism or other auxiliary operating devices as indicated or required to
provide the sequence of operation specified or indicated on the plans.

2.4.2 Protection

The controller shall provide under-voltage protection, inverse-time-limit
overload protection, or other protection as indicated or specified. The
protection shall be accomplished by suitable relays conforming to the
requirements of paragraph RELAYS. Overload relays shall provide protection
during both the starting and running condition, and approved means shall

be provided to manually reset the relays without opening the enclosing

case of the controller. All forward and reversing contactors shall be
electrically interlocked.

2.4.3 Enclosure

Enclosing cabinet shall be of the NEMA Type 4 watertight stainless steel

and moisture-resisting construction with interior dead-front panel meeting

the requirements of NEMA ICS 6 . Enclosing cabinet shall be designed for
mounting within or on the actuator housing. Suitable padlock eyes shall be
provided to allow locking the exterior door in the closed position.

Padlocks shall be provided with each controller and chained to the

enclosing case. The chain shall be of a nonferrous material resistant to
corrosion. Only front-connected devices shall be used, and clearances

shall be in accordance with NEMA ICS 1 requirements. Threaded hubs for
conduit entrance of the welded-in type shall be provided as indicated on

the drawings or as required to make the wiring connections. An automatic
breather-drain, not less than 3/8-inch size and located in a protected

location and at the lowest point of the enclosure, shall be provided.
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2.4.4 Air Circuit Breakers

Air circuit breakers a shall be provided and assembled in the housing of
each controller. Provided as required for controller operation. Controller
disconnect provided in field.

24.4.1 Trip Units

Except as otherwise indicated on the drawings, the circuit breakers shall
be provided with combination thermal and instantaneous magnetic trip
units. The minimum frame sizes and the trip unit ratings shall also be as
required for the equipment controlled. Nonadjustable instantaneous
magnetic trip unit shall be set as approximately 10 times the continuous
current ratings of the circuit breakers.

2.4.4.2 480-Volt AC Circuits

Air circuit breakers for 480-volt AC circuits shall be rated 600 volts AC
and shall have a minimum NEMA interrupting capacity of 14,000 symmetrical
amperes at 600 volts AC.

2.4.4.3 120-Volt AC Circuits

Air circuit breakers for 120-volt AC circuits shall be rated not less than
120/240 or 240 volts AC and shall have a minimum NEMA interrupting
capacity of 10,000 symmetrical amperes.

245 Assembly of Controller

Furnish all necessary air circuit breakers, contactors, relays, resistors,
interlocks, limit switches, or other devices required by the scheme of
operation. The panel for mounting the relays and contactors shall be sheet
steel of sufficient thickness to provide rigid support for the equipment
mounted thereon. All components referenced shall be installed in the
actuator housing. The steel panel shall be given a corrosion resisting
treatment in accordance with the requirements of paragraph CORROSION
PREVENTION AND FINISH PAINTING.

2451 Wiring

Submit a copy of the wiring diagrams. Insulated wire shall conform to the
requirements of paragraph CONDUCTORS. All wiring shall be securely held in
place and arranged in a neat and orderly manner in horizontal and vertical
runs. All wiring passing through steel gutters shall be protected by

grommets, unless the openings in the steel gutter are formed to protect

the wiring from damage. The wire and terminal numbers shall be neatly and
legibly identified in an approved manner. Terminal blocks shall be used

for making all external connections.

2.4.6 Magnetic Contactors

246.1 Contactor Ratings
All heavy-duty magnetic contactors shall be of the voltage rating
indicated on the drawings or otherwise required. They shall have a
horsepower rating not less than the horsepower rating of the motor with

which the controller is to be used, but in no case shall the contactor
used be smaller than NEMA, Size 1. The contactors shall meet the
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requirements of NEMA ICS 2 and have continuous current ratings for the duty
indicated. Contactors shall be suitable for at least 200,000 complete

operations under rated load without more than routine maintenance. They

shall operate successfully on 10 percent over-voltage and 15 percent
under-voltage. The interrupting capacity shall conform to NEMA standards.
Mechanical interlocking between contactors shall be provided as indicated

or required and shall be accomplished without any mechanical attachment
between the interlocking mechanism and the moving parts of the contactor,

unless otherwise approved by the Engineer.

2.4.6.2 Contactors

All current carrying surfaces shall be of a silver alloy or of copper

faced with a silver alloy and shall be easily accessible and removable for
replacement. Contactor shall operate without chatter or perceptible noise
while energized. Coils shall be suitable for continuous operation on the
voltage specified.

2.4.6.3 Construction

Each contactor shall be provided with a minimum of three auxiliary

contacts, which many be easily changed from normally open to normally

closed. Contactor construction shall be such as to prevent corrosion in
accordance with paragraph CORROSION PREVENTION AND FINISH PAINTING.

2.4.7 Relays
24.7.1 Control

Control relay devices shall meet applicable requirements of NEMA ICS 2 for
Class A600 contacts. All contacts shall be of a silver alloy or of copper
faced with a silver alloy.

2.4.7.2 Overload

Overload relays shall be the adjustable thermal type with normally closed
control circuit contacts having a pilot and control circuit contact rating

of A600, in accordance with NEMA ICS 2, and shall have combination manual
and automatic-type reset. They shall have inverse-time tripping
characteristics simulating the heating characteristics of the motor, shall
protect the motor with which used against exceeding its specified
temperature rise under any overload, stalled rotor, or single-phase
condition, and shall be self-protecting under all conditions, except short
circuit. A relay consisting of an assembly of individual-phase thermal
elements actuating a common tripping bar shall be used. The means of
adjustment shall provide a range from 90 percent to 110 percent of the
heater rating and shall be sufficiently accurate to allow setting the

relay at the full-load current value of the motor with which used. Reset
mechanism shall be trip free and arranged for manual reset in accordance
with paragraph PROTECTION, unless automatic reset is indicated. Reset
mechanism shall be of design that will permit changing from manual to
automatic reset or vice versa without the use of special tools.

2.4.8 Control Transformer
The control transformer shall be a standard, single-phase, 60-Hz,

dry-type, 480/120 volts, and with kVA rating sufficient to supply the
control and heater circuits.
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2.4.9 Equipment and Door Nameplates

Nameplates shall be provided for the front of the cabinet door Anodized
aluminum, stainless steel, or a laminated plastic sheet with black surface
layer and a white bottom layer not less than 1/16 inch thick shall be used
for the nameplate material. Equipment within the enclosure shall be
identified by nameplates or other suitable marking on the equipment unit
base or on the panel.

2.4.10 Heater

The heater shall be strip type and meet the requirements of paragraph
HEATERS-GENERAL.

2.4.11 Grounding
Provide ground lug in housing bonded to controller and enclosure.
25 CONTROL STATIONS

Submit a copy of detailed descriptive data covering the control stations.

Control stations shall be of the rocker handle push-button type and shall

provide the number of indicating lights and individual switches of the

type or types required by the scheme of operation. Enclosure shall be

NEMA-Type 4 watertight stainless steel construction. All contacts shall be

of the double-break bridging type and shall have a pilot and control

circuit rating designation of A600 in accordance with NEMA ICS 2 . Switch
cases shall be provided with threaded bosses for conduit or cable

connection and shall provide ample wiring space for conductors of the size

and insulation specified.

2.6 LIMIT SWITCH
26.1 Normal Operation

The limit switch shall be the linear solid-state programmable type with
digital display and shall operate on 120 volts AC. It shall contain all

the contacts required for making and breaking all control and interlocking
circuits necessary for the proper control and operation in the manner
specified or required.

2.6.2 Construction

The limit switch shall be of compact and rugged construction, totally
enclosed in a NEMA Type 13 case, and housed within the controller
enclosure. The digital display shall be visible without opening the
enclosure door. This viewing port in the door shall have a replaceable
gasketed piece of clear plastic mounted to maintain the NEMA rating of the
enclosure. The cover shall be provided with cap screws or other approved
means for readily breaking the cover free for removal unless the gasket is
so designed that it will not stick. All parts shall be of

corrosion-resisting metal or treated in an approved manner to render it
resistant to corrosion. The switch shall permit final adjustment in the

field.

2.7 WIRE AND CONDUIT

See Specification Section 26 05 00, 26 05 19 and 26 05 26
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2.7.1 Assembly

The hoist motor, motor brake, controller and limit switch shall be
installed on the hoist frame.

a. All wiring shall be installed in rigid hot-dip galvanized metal
conduit with threaded-type fittings (Condulets) and zinc-coated
watertight outlet and pull boxes. The conduit shall be securely
mounted and fastened to the hoist framework and shall be installed in
a neat and workmanlike manner. Change of direction of a conduit run
shall be made by means of threaded-type fittings (Condulets) or
factory fabricated bends, and the conduit shall be installed to fit
close to the hoist framework. Conduit unions shall be used whenever it
is necessary to join conduits that are to be turned right and left. No
running threads will be permitted. Ends of conduits shall be carefully
reamed. All threaded connections shall be made up with electrically
conductive colloidal copper rust-inhibiting compound or other suitable
compound. Separate conduit systems shall be provided for power and
control circuits. The entire conduit system shall be grounded and
shall be installed so that any moisture will be drained away from
terminal boxes and equipment. All conduit connections to equipment
enclosures shall be of the watertight threaded type. Suitable
"drain-breather" devices shall be provided at all low points of the
conduit system to prevent an accumulation of water. All conductors
shall be terminated in an approved manner. Indented terminals shall be
used on No. 12 AWG and larger conductors and shall be terminated on
screw or stud terminals. Toothed lock washers shall be used on all
screw terminals and locking nuts or lock washers shall be used on all
stud terminals.

2.8 HEATERS - GENERAL

Enclosure heaters shall be strip type constructed with a chrome-nickel
heating element embedded in a refractory insulating material and encased
in an approved watertight, corrosion-resisting, nonoxidizing metal sheath.
The rate of heat dissipation shall be uniform throughout the effective
length. Watt density shall not exceed 20 watts per square inch for
chrome-nickel type.

28.1 Heater Ratings

Heaters shall be of such rating that, when energized, the temperature of
the windings or enclosure will be held approximately 10C above ambient.
They shall be designed for 120 volts AC and for continuous operation under
the conditions of installation. The rate of heat dissipation shall be

uniform throughout their effective length.

2.8.2 Insulation

Insulation for the heating cable (winding wrap around type) heaters shall
be suitable for a conductor temperature of 180C.

2.9 TESTS

No equipment shall be shipped until it has been approved for shipment by
the Engineer. The equipment and the test methods used shall conform to the
applicable requirements of ANSI, IEEE, and NEMA standards and shall be
subject to the approval of the Engineer. Submit a copy of the reports of

all complete and routine tests, including complete test data. Provide test
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reports for "complete tests" on the motor, brake, and controller.
Certified copies of "Complete Tests" on duplicate equipment may be
accepted with the approval of the Engineer. The cost of performing all
tests shall be borne by the Contractor and shall be included in the price
bid. Operational tests shall be made on equipment after it is installed.

29.1

Motor Tests

All tests shall be performed in accordance with the requirements of
IEEE 112 for three-phase induction motors.

29.11 Routine Motor Tests

The routine tests shall include the following:

a.

b.

29.2

Excitation test: (One point - no load, volts, amperes, and watts.)

Impedance test: (One point - half-voltage amperes and watts.)

. General operation.
. Insulation resistance - temperature test (one point).

. Resistance measurements.

Dielectric.

. Motor winding heater test.

(1) Successful operation.
(2) Dielectric.

Controller Tests

2.9.2.1 Routine Controller Tests

The routine tests shall include the following:

a.

b.

2.9.3

Adjustment, fit, and material.

Successful operation.

. Resistance.
. Dielectric.

. Insulation Resistance.

Enclosure space heater test.
(1) Successful operation.
(2) Dielectric.

Limit-Switch Tests

Each drive shall be tested in the manufacturers shop by suitable means,
simulating service conditions, to ascertain that it will transmit the
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correct information for the control sequence specified. In addition, the
routine tests shall include the following:

a. Adjustment, fit, and material.
b. Accuracy of trip and reset.
c. Successful operation.

PART 3 EXECUTION
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Plate No. 1
SLIDE GATE
ELECTRICAL CONTROL SYSTEM
DESCRIPTION OF CONTROL SYSTEM
1. SCHEME OF OPERATION

Q

. General. Controls shall be integrated into the actuator unit and as
specified below.

(o

. Control Points. The operation of the hoist motor shall be controlled
by:

(1) A push button station located within the controller with momentary
contacts designated "RAISE," "LOWER," and "STOP."

o

. Operating Features

(1) Actuation of the "RAISE" and "LOWER" contacts of the push button
station shall provide seal-in operation.

(2) Actuation of the "STOP" contact during any operation shall stop
the hoist motor and set the brake.

(3) A limit switch geared or directly connected to the hoist machine
shall control the gate and stopping operations initiated manually
from the control station as described under sequence of operation.

(4) Gate position switches shall be field adjustable and set to the
following levels.

(a) Fully Closed position.

(b) Normal Max Open position. Open height shall be set such that
the bottom of the gate is above the normal maximum water level.

(c) Maintenance position. Open height shall be set such that gate
is raised to the maximum height operator is capable of.

2. SEQUENCE OF OPERATION

a. Raising. When the gate is between the Fully Closed position and the
Normal Max Open position, momentary contact of the "RAISE" button
actuates contact causing the gate to open continuously to the Normal
Max Open position. Gate position switch when gate is in Normal Max Open
position to activate the brake and lock the gate in the Normal Max
Open position. Raising operations are similar if gate is between the
Normal Max Open position and the Maintenance position.

b. Lowering. When the gate is between the Normal Max Open position and
the Fully Closed position, momentary actuation of the "LOWER" contact
will cause the gate to lower continuously to the Fully Closed position.
Lowering operations are similar if gate is between the Maintenance
position and Normal Max Open position.

c. Stopping. Actuation of the "STOP" button stops there gate where it is.
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d. Over Travel
(1) Over travel limit switches shall stop the driving motor if it

fails to stop at the Fully Closed or Maintenance positions.

-- End of Section --
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