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SECTION 01400

QUALITY CONTROL

PART 1 -- GENERAL

1.01 THE REQUIREMENT

A. Testing Laboratory Services

1.

Laboratory testing and checking required by the Specifications, including the cost of
transporting all samples and test specimens, shall be provided and paid for by the
Contractor unless otherwise indicated in the Specifications.

Materials to be tested include, but are not necessarily limited to the following:
cement, concrete aggregate, concrete, bituminous paving materials, structural and
reinforcing steel, waterproofing, select backfill, crushed stone or gravel and sand.

Tests required by the Owner shall not relieve the Contractor from the responsibility
of supplying test results and certificates from manufacturers or suppliers to
demonstrate conformance with the Specifications.

Procedure

a. The Contractor shall plan and conduct his operations to permit taking of field
samples and test specimens, as required, and to allow adequate time for
laboratory tests.

b. The collection, field preparation and storage of field samples and test
specimens shall be as directed by the Engineer with the cooperation of the
Contractor.

Significance of Tests

a. Test results shall be binding on both the Contractor and the Owner, and
shall be considered irrefutable evidence of compliance or noncompliance
with the Specification requirements, unless supplementary testing shall
prove, to the satisfaction of the Owner, that the initial samples were not
representative of actual conditions.

Supplementary and Other Testing

a. Nothing shall restrict the Contractor from conducting tests he may require.
Should the Contractor at any time request the Owner to consider such test
results, the test reports shall be certified by an independent testing
laboratory acceptable to the Owner. Testing of this nature shall be
conducted at the Contractor's expense.
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1.02

WATERTIGHTNESS OF STRUCTURES

Itis the intent of these Specifications that all concrete work and sealing work around built-in
items and penetrations be performed as required to insure that groundwater, surface water,
and water or liquids in tanks, channels and containers will not intrude into any equipment
rooms, pipe galleries, habitable areas or other generally dry areas.

The required watertightness shall be achieved by quality concrete construction and proper
sealing of all joints and penetrations.

Each unit shall be tested separately and the leakage tests shall be made prior to backfilling
and before equipment is installed. Testing water shall be from any potable, non-potable, or
natural moving source such as a river or stream, but not from any still water source such as
a lake or pond, and not from any wastewater source.

All water holding structures shall be tested for leakage by the Contractor. The Contractor
shall provide at his own expense all labor, material, temporary bulkheads, pumps, water
measuring devices, etc., necessary to perform the required tests.

Hydrostatic Testing

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

2. The structure shall not be tested before the concrete has attained its specified
compressive strength.

3. Clean the exposed concrete surfaces of the structure, including the floor, of all
foreign material and debris. Prior to testing, standing water inside of the structure
that would interfere with the observation of the exposed concrete surfaces of the
structure shall be removed. The concrete surfaces and concrete joints shall be
thoroughly inspected for potential leakage points. All openings, fittings, and pipe
penetrations in the structure shell shall be inspected at both faces of the concrete, if
practical. Defective or cracked concrete shall be repaired prior to testing.

4, All structural penetrations and outlets shall be securely sealed to prevent the loss of
water from the structure during the test. All structural penetrations shall be
monitored before and during the test to determine the watertightness of these
appurtenances. Leakage at these outlets shall be repaired prior to testing. No
allowance shall be made in test measurements for uncorrected known points of
leakage.

5. The ground water level shall be brought to a level below the top of the base slab and
kept at that elevation or at a lower elevation during the test.

6. The initial filling of a new structure should not exceed a rate of 4 ft/h. Filling shall be
continued until the water surface is at 4 in. below the top section. The exterior
surfaces of the structure shall be inspected during the period of filling the structure.
If any flow of water is observed from the structure exterior surfaces, including joints
or cracks, the defect causing the leakage shall be repaired prior to testing.
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10.

11.

12.

13.

14,

15.

16.

17.

The water shall be kept at the test level for at least 24-hours prior to testing.

The test measurements shall not be scheduled for a period when the forecast is for
a substantial change in the weather pattern. The test shall also not be scheduled
when the weather forecast indicates the water surface would be frozen before the
test is completed. A restart of the test shall be required when test measurements
become unreliable due to unusual precipitation or other weather factors.

The vertical distance to the water surface shall be measured from a fixed point on
the structure above the water surface. Measurements shall be recorded at 24-hour
intervals.

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

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

A floating, restrained, partially filled, calibrated, open container for evaporation and
precipitation measurement should be positioned in open structures and the water
level in the container recorded at 24-hour intervals.

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

The change in water volume in the structure shall be calculated and corrected, if
necessary, for evaporation, precipitation, and temperature based on the change
recorded in the water level from the open container. If the loss exceeds the
allowable loss, the structure shall be considered to have failed the test. Observed
flow or seepage of water from the exterior surface, including that from cracks and
joints, should be considered as a failed test. The structure shall also be considered
to have failed the test if moisture can be transferred from the exterior surface to a
dry hand. Dampness or wetness on top of a footing shall not be considered as a
failure test.

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

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

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

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

1.03 FIELD TESTING OF EQUIPMENT

A. All equipment shall be set, aligned and assembled in conformance with the manufacturer's
drawings and instructions.

B. Preliminary Field Tests, Yellow Tag

1. As soon as conditions permit, after the equipment has been secured in its
permanent position, the Contractor shall check the equipment for alignment,
direction of rotation and that it is free from defects.

2. Contractor shall flush all bearings, gear housings, etc., in accordance with the
manufacturer's recommendations, to remove any foreign matter accumulated during
shipment, storage or erection. Lubricants shall be added as required by the
manufacturer's instructions.

3. When the Contractor has demonstrated to the Engineer that the equipment is ready
for operation, a yellow tag will be issued. The tag will be signed by the Engineer, or
his assigned representative and attached to the equipment. The tag shall not be
removed.

4, Preliminary field tests, yellow tag, must be completed before equipment is subjected
to final field tests, blue tag.

C. Final Field Tests, Blue Tag

1. Upon completion of the installation, and at a time approved by the Engineer,
equipment will be tested by operating it as a unit with all related piping, ducting,
electrical controls and mechanical operations.

2. The equipment will be placed in continuous operation as prescribed or required and
witnessed by the Engineer or his assigned representative and the Owner or his
assigned representative.

3. The tests shall prove that the equipment and appurtenances are properly installed,
meet their operating cycles and are free from defects such as overheating,
overloading, and undue vibration and noise. Equipment shall be tested for the
characteristics as specified for the item.

4, Each pump shall be tested at maximum rated speed for at least four points on the
pump curve for capacity, head and electric power input. The rated motor nameplate
current and power shall not be exceeded at any point within the specified range.
Vibrometer readings shall be taken when directed by the Engineer and the results
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1.04

1.05

recorded. Additional tests shall be performed as prescribed in other sections of the
Specifications.

5. Pumps with drive motors rated at less than five horsepower shall only be tested for
excess current or power when overheating or other malfunction becomes evident in
general testing.

6. Until final field tests are acceptable to the Engineer, the Contractor shall make all
necessary changes, readjustments and replacements at no additional cost to the
Owner.

7. Defects which cannot be corrected by installation adjustments will be sufficient

grounds for rejection of any equipment.

8. Upon acceptance of the field tests, a blue tag will be issued. The tag will be signed
by the Engineer and attached to the unit. The tag shall not be removed and no
further construction work will be performed on the unit, except as required during
start-up operations and directed by the Engineer.

9. All costs in connection with such tests including all materials, equipment,
instruments, labor, etc., shall be borne by the Contractor.

IMPERFECT WORK, EQUIPMENT, OR MATERIALS

Any defective or imperfect work, equipment, or materials furnished by the Contractor which
is discovered before the final acceptance of the work, as established by the Certificate of
Substantial Completion, or during the subsequent guarantee period, shall be removed
immediately even though it may have been overlooked by the Engineer and estimated for
payment. Any equipment or materials condemned or rejected by the Engineer shall be
tagged as such and shall be immediately removed from the site. Satisfactory work or
materials shall be substituted for that rejected.

The Engineer may order tests of imperfect or damaged work, equipment, or materials to
determine the required functional capability for possible acceptance, if there is no other
reason for rejection. The cost of such tests shall be borne by the Contractor; and the
nature, tester, extent and supervision of the tests will be as determined by the Engineer. If
the results of the tests indicate that the required functional capability of the work, equipment,
or material was not impaired, consistent with the final general appearance of same, the
work, equipment, or materials may be deemed acceptable. If the results of such tests
reveal that the required functional capability of the questionable work, equipment, or
materials has been impaired, then such work, equipment, or materials shall be deemed
imperfect and shall be replaced. The Contractor may elect to replace the imperfect work,
equipment, or material in lieu of performing the tests.

INSPECTION AND TESTS

The Contractor shall allow the Engineer ample time and opportunity for testing materials
and equipment to be used in the work. He shall advise the Engineer promptly upon placing
orders for material and equipment so that arrangements may be made, if desired, for
inspection before shipment from the place of manufacture. The Contractor shall at all times
furnish the Engineer and his representatives, facilities including labor, and allow proper time
for inspecting and testing materials, equipment, and workmanship. The Contractor must
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anticipate possible delays that may be caused in the execution of his work due to the
necessity of materials and equipment being inspected and accepted for use. The
Contractor shall furnish, at his own expense, all samples of materials required by the
Engineer for testing, and shall make his own arrangements for providing water, electric
power, or fuel for the various inspections and tests of structures and equipment.

B. The Contractor shall furnish the services of representatives of the manufacturers of certain
equipment, as prescribed in other Sections of the Specifications. The Contractor shall also
place his orders for such equipment on the basis that, after the equipment has been tested
prior to final acceptance of the work, the manufacturer will furnish the Owner with certified
statements that the equipment has been installed properly and is ready to be placed in
functional operation. Tests and analyses required of equipment shall be paid for by the
Contractor, unless specified otherwise in the Section which covers a particular piece of
equipment.

C. Where other tests or analyses are specifically required in other Sections of these
Specifications, the cost thereof shall be borne by the party (Owner or Contractor) so
designated in such Sections. The Owner will bear the cost of all tests, inspections, or
investigations undertaken by the order of the Engineer for the purpose of determining
conformance with the Contract Documents if such tests, inspection, or investigations are not
specifically required by the Contract Documents, and if conformance is ascertained thereby.
Whenever nonconformance is determined by the Engineer as a result of such tests,
inspections, or investigations, the Contractor shall bear the full cost thereof or shall
reimburse the Owner for said cost. In this connection, the cost of any additional tests and
investigations, which are ordered by the Engineer to ascertain subsequent conformance
with the Contract Documents, shall be borne by the Contractor.

PART 2 -- PRODUCTS

(NOT USED)

PART 3 -- EXECUTION

(NOT USED)

- END OF SECTION -
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SECTION 01520

MAINTENANCE OF UTILITY OPERATIONS DURING CONSTRUCTION

PART 1 -- GENERAL

1.01 THE REQUIREMENT

A. The intent of this section is to outline the minimum requirements necessary to provide
continuous treatment and disinfection of the finished water flow throughout the construction
period.

1.02 GENERAL CONSTRAINTS

A. Existing plant operation will be continuously maintained by the Owner during the entire
construction period. Construction work will be scheduled and conducted by the Contractor
S0 as hot to impede any treatment process, reduce the quality of the finished water, or other
nuisances. In performing the work, the Contractor will plan and schedule his work to meet
plant and distribution system operating requirements and the constraints and construction
requirements as outlined below.

B. The Contractor shall coordinate the general construction as well as the electrical and
Instrumentation, HVAC, and plumbing construction schedules. Permanent or temporary
power will be available for all existing, proposed, and temporary facilities that are required to
be on line at any given time. The Contractor will also provide additional temporary facilities,
if needed, to eliminate a constraint and maintain continuous and dependable plant
operation.

C. Alltreatment processes will be maintained in continuous operation during the construction
period except during approved process interruptions. All system or partial system
shutdowns and diversions will be approved, coordinated, and scheduled at times suitable to
the Owner. Shutdowns will be fully coordinated with the Owner at least 7 days before the
scheduled shutdown. Shutdowns will typically be scheduled for weekend or midnight low
flow periods and will be limited depending on distribution system flow rate demand and
storage volume in the distribution and treatment systems. The duration of shutdowns will be
at the discretion of the Owner. Further, the Owner will have the authority to order work
stopped or prohibited that would, in his opinion, unreasonably result in interrupting the
necessary functions of the plant operations.

D. Shutdowns will not begin until all required materials are on hand and ready for installation.
The Contractor shall proceed with the work continuously, start to finish, until the work is
completed and normal plant operation is restored. Appropriate diversion facilities will be
furnished when the plant cannot be shutdown for a sufficient period of time to accomplish
the work. If the Contractor completes all required work before the specified shutdown
period has ended, the Owner may immediately place the existing system back into service.
In the event that plant operation is impaired, the Contractor willimmediately make all repairs
or replacements and do all work necessary to restore the plant to operation to the
satisfaction of the Owner. Such work shall progress continuously to completion on a 24
hour-per-day, seven work days-per-week basis.
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1.03

SPECIFIC OPERATIONAL CONSTRAINTS

Listed in this section are specific construction restraints and shutdowns required for the
different project components. Work not specifically covered in the following paragraphs
may, in general, be done at any time during the contract period, subject to the operating
requirements and constraints and construction requirements.

New facilities will consist of a filter building, chlorine contact tank and backwash tank,
chemical feed vault, chemical feed modifications, new electrical distribution facilities and
standby generator. The construction of new treatment facilities on the Richmond Road
Station WTP site will not impact existing plant operation. The construction of the new
filtration and chlorine contact facilities will be located on presently vacant land on the
existing plant site. Coordination of non-essential utilities will be required during
construction.

Installation of Tie-Ins to Existing Settled Water (SW) and Finished Water (FW) Piping

1. Connections to existing filter effluent shall be coordinated with the Owner and
Engineer so as not to disrupt the flow from the existing Clearwell No. 1 to existing
Clearwell No. 2. The connection to the filter effluent pipe will be made as shown on
the Drawings. Connection to the existing settled water lines to feed the new filter
building shall not disrupt flow between the settling basins and the existing filter
building. Shut-down and tie-ins shall be completed per section 1.02, D.

Relocation of High Service Pump Yard Piping

1. Before construction of the chlorine contact and backwash tank begins, the existing
16-inch high service pump discharge main will be relocated around the footprint of
the structure. The new line will be installed during construction as shown on the
Drawings.

Relocation of Existing Blower

1. Following construction and startup of the new filter building, the Contractor will
remove the existing air scour blower and enclosure near the existing filter building
and relocate the blower and enclosure to the new filter building area. The relocated
air scour blower will be connected to a new motor and new air supply header and
serve as back up for the newly purchased and installed blower.

Chemical System Modifications

1. All chemical system modifications shall be coordinated with the Owner and Engineer
to ensure that chemical feed to the existing application points is continuous, and
feed to the existing and new application points can be provided simultaneously until
construction of new facilities is complete and the feeds to existing facilities to be
demolished can be discontinued.

Construction of Filter Building, Backwash Tank, and Associated Piping
1. When the filtration building is constructed and ready to be brought online, the

backwash tank will be filled from the high service pumps, and the backwash pumps
will be used to fill the filter backwash supply header, individual filter backwash
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supply piping and the individual filter underdrains and boxes. All lines will be
flushed, disinfected, pressure tested, and bacteria tested for coliform, all in
accordance with current AWWA standards, KDOW requirements, and the Contract
Documents. The backwash pumps will also provide the source water for
backwashing and skimming the media as identified in the Contract Documents.

2. After disinfection is complete and the new facilities are in service, filtered water from
the new filter building will be used to fill the CT basin and the backwash tank. The
existing filter building will stay in operation and will also feed the clearwell until the
new process is producing finished water. Chemical feed systems will be modified to
temporarily feed to both the existing and new facilities during this transition time.

PART 2 -- PRODUCTS

(NOT USED)

PART 3 -- EXECUTION

(NOT USED)

- END OF SECTION -
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SECTION 01600

MATERIALS AND EQUIPMENT

PART 1 -- GENERAL

1.01

A.

1.02

THE REQUIREMENT

Furnish and Install

1. Where the words "furnish", "provide", "supply", "replace", or "install" are used,
whether singularly or in combination, they shall mean to furnish and install, unless
specifically stated otherwise.

2. In the interest of brevity, the explicit direction "to furnish and install" has sometimes
been omitted in specifying materials and/or equipment herein. Unless specifically
noted otherwise, it shall be understood that all equipment and/or materials specified
or shown on the Drawings shall be furnished and installed under the Contract as
designated on the Drawings.

Concrete Foundations for Equipment

1. Each Contractor shall provide all concrete foundations shown, specified or required
for all equipment furnished under their respective Contract.

2. Anchor bolts and templates for equipment foundations shall be furnished under the
respective Contracts for installation by the respective Contractor.

3. All concrete foundations for equipment shall be treated, by the respective
Contractor, with an approved sealer to prevent oil from seeping into the concrete.

EQUIPMENT AND MATERIALS

All equipment, materials, instruments or devices incorporated in this project shall be new
and unused, unless indicated otherwise in the Contract Documents. Equipment and
materials to be incorporated into the work shall be delivered sufficiently in advance of their
installation and use to prevent delay in the execution of the work, and they shall be
delivered as nearly as feasible in the order required for executing the work.

The Contractor shall protect all equipment and materials from deterioration and damage,
including provisions for temporary storage buildings as needed. Storage of equipment and
materials shall be in locations completely protected from flooding, standing water, excessive
dust, falling rock, brush fire, etc. Storage areas shall be located sufficiently distant from all
construction activities and the movement of construction vehicles to minimize the potential
for accidental damage. Any equipment or materials of whatever kind which may have
become damaged or deteriorated from any cause shall be removed and replaced by good
and satisfactory items at the Contractor's expense for both labor and materials.
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1.08

1.04

INSTALLATION OF EQUIPMENT

Equipment and materials shall be installed in accordance with the requirements of the
General Conditions, Supplemental Conditions and the respective Specification Sections.

Concrete foundations for equipment shall be of approved design and shall be adequate in
size, suitable for the equipment erected thereon, properly reinforced, and tied into floor
slabs by means of reinforcing bars or dowels. Foundation bolts of ample size and strength
shall be provided and properly positioned by means of suitable templates and secured
during placement of concrete. Foundations shall be built and bolts installed in accordance
with the manufacturer's certified drawings.

Before mounting equipment on a foundation, the Contractor shall clean the top surface; if
necessary, rough it with a star chisel and clean again; and clean out all foundation bolt
sleeves. The Contractor shall provide a sufficient number of steel plate shims about
2-inches wide and 4-inches long, and of a varying thickness from 1/8 to 1/2-inch. A
combination of these shims shall be placed next to each foundation bolt to bring the bottom
of the bedplate or frame about 1/8-inch above the final setting. The equipment shall be
lowered by changing the combination of shims. Using brass shim stock of various
thicknesses, continue to level the equipment a little at a time and in rotation until it is at the
correct elevation in both directions. When the equipment is level, tighten down on the
foundation bolts a little at a time in rotation to make certain the equipment remains level and
does not shift on the shims. A preliminary alignment check shall be made before grout is
placed.

Equipment shall be set, aligned and assembled in conformance with manufacturer's
drawings or instructions. Run out tolerances by dial indicator method of alignment shall be
plus or minus .002-inches, unless otherwise approved by the Engineer.

All blocking and wedging required for the proper support and leveling of equipment during
installation shall be furnished by the Contractor. All temporary supports shall be removed,
except steel wedges and shims, which may be left in place with the approval of the
Engineer.

Each piece of equipment or supporting base, bearing on concrete foundations, shall be
bedded in grout. The Contractor shall provide a minimum of 1-1/2-inch thick grouting under
the entire baseplate supporting each pump, motor drive unit and other equipment. Grout
shall be non-shrink grout, as specified under Section 03600, Grout.

When motors are shipped separately from driven equipment, the motors shall be received,
stored, meggered once a month, and the reports submitted to the Engineer. After driven
equipment is set, the motors shall be set, mounted, shimmed, millrighted, coupled and
connected complete.

CONNECTIONS TO EQUIPMENT

Connections to equipment shall follow manufacturer's recommendations as to size and
arrangement of connections and/or as shown in detail on the Drawings or approved Shop
Drawings. Piping connections shall be made to permit ready disconnection of equipment
with minimum disturbance of adjoining piping and equipment.
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The Electrical Contractor shall be responsible for bringing proper electrical service to each
item of equipment requiring electrical service as shown on the Drawings or approved Shop
Drawings. Electrical connections to equipment requiring electrical service shall be made by
the Electrical Contractor, unless otherwise indicated on the Drawings or in the Technical
Specifications.

The HVAC Contractor shall bring and connect HVAC service to all equipment items
requiring same as shown on the Drawings. Electrical connections to equipment requiring
electrical service shall be made by the Electrical Contractor, unless otherwise indicated on
the Drawings or in the Technical Specifications.

The Plumbing Contractor shall bring and connect plumbing service to all equipment items
requiring same as shown on the Drawings.

SUBSTITUTIONS

Requests for substitutions of equipment or materials shall conform to the requirements of
the General Conditions, Supplemental Conditions, and as hereinafter specified.

1. Contractor shall submit for each proposed substitution sufficient details, complete
descriptive literature and performance data together with samples of the materials,
where feasible, to enable the Owner and Engineer to determine if the proposed
substitution is equal.

2. Contractor shall submit certified tests, where applicable, by an independent
laboratory attesting that the proposed substitution is equal.

3. A list of installations where the proposed substitution is equal.

4. Requests for substitutions shall include full information concerning differences in
cost, and any savings in cost resulting from such substitutions shall be passed on to
the Owner.

Where the approval of a substitution requires revision or redesign of any part of the work,
including that of other Contracts, all such revision and redesign, and all new drawings and
details therefore, shall be provided by the Contractor at his own cost and expense, and shall
be subject to the approval of the Owner and Engineer.

In the event that the Engineer is required to provide additional engineering services, then
the Engineer's charges for such additional services shall be charged to the Contractor by
the Owner in accordance with the requirements of the General Conditions, and the
Supplemental Conditions.

In all cases the Owner and Engineer shall be the judge as to whether a proposed
substitution is to be approved. The Contractor shall abide by their decision when proposed
substitute items are judged to be unacceptable and shall in such instances furnish the item
specified or indicated. No substitute items shall be used in the work without written
approval of the Owner and Engineer.

Contractor shall have and make no claim for an extension of time or for damages by reason
of the time taken by the Engineer in considering a substitution proposed by the Contractor
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or by reason of the failure of the Engineer to approve a substitution proposed by the
Contractor.

F. Acceptance of any proposed substitution shall in no way release the Contractor from any of
the provisions of the Contract Documents.

PART 2 -- PRODUCTS

(NOT USED)

PART 3 -- EXECUTION

(NOT USED)

- END OF SECTION -
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SECTION 02050

DEMOLITION

PART 1 -- GENERAL

1.01

1.02

1.03

THE REQUIREMENT

The Contractor shall furnish all labor, materials and equipment in accordance with the
requirements of Section 01520 - Maintenance of Utility Operations During Construction.

In addition, the Contractor shall demolish and remove all concrete and asphaltic paving,
curbs, sidewalk, and miscellaneous yard structures as required and shown on the Contract
Drawings during the construction work.

RELATED WORK SPECIFIED ELSEWHERE

Section 01090 - Reference Standards

Section 01520 - Maintenance of Utility Operations During Construction

Section 01540 - Demolition and Removal of Existing Structures and Equipment

REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

References shall be in accordance with reference standards, codes, and specifications as
set forth herein and in Section 02100 - Clearing, Grubbing, and Site Preparation.

PART 2 -- EXECUTION

2.01

A.

DEMOLITION

Existing concrete and asphaltic paving, curbs, sidewalk and miscellaneous yard structures
within the areas designated for new construction work shall be completely demolished and
all debris removed from the site.

Excavation caused by demolition shall be backfilled with fill free from rubbish and debris.

Work shall be performed in such manner as not to endanger the safety of the workmen or
the public or cause damage to nearby structures.

Provide all barriers and precautionary measures in accordance with Owner's requirements
and other authorities having jurisdiction.

Where parts of existing structures are to remain in service, demolish the portions to be
removed, repair damage, and leave the structure in proper condition for the intended use.
Remove concrete and masonry to the lines designated by drilling, chipping, or other suitable
methods. Leave the resulting surfaces reasonably true and even, with sharp straight
corners that will result in neat joints with new construction and be satisfactory for the
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purpose intended. Where existing reinforcing rods are to extend into hew construction,
remove the concrete so that the reinforcing is clean and undamaged. Cut off other
reinforcing 1/2-inch below the surface and fill with epoxy resin binder flush with the surface.

F. Prior to the execution of the work, the Contractor, Owner and Engineer shall jointly survey
the condition of the adjoining and/or nearby structures. Photographs and records shall be
made of any prior settlement or cracking of structures, pavements, and the like, that may
become the subject of possible damage claims.

2.02 DISPOSAL OF MATERIAL

A. All debris resulting from the demolition and removal work shall be disposed of by the
Contractor as part of the work of this Contract. Material designated by the Engineer to be
salvaged shall be stored on the construction site as directed. All other material shall be
disposed of off site by the Contractor at his expense.

B. Burning of any debris resulting from the demolition will not be permitted at the site.

- END OF SECTION -
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SECTION 02100

CLEARING, GRUBBING, AND SITE PREPARATION

PART 1 -- GENERAL

1.01

1.02

1.05

C.

THE REQUIREMENT

Includes all labor, material, equipment and appliances required for the complete execution
of any additions, modifications, or alterations to existing building(s) and new construction
work as shown on the Drawings and specified herein.

Principal items of work include:

1. Notifying all authorities owning utility lines running to or on the property. Contractor
shall call 811 (Kentucky Before You Dig) prior to beginning any construction
activities on site. Protecting and maintaining all utility lines to remain and capping
those that are not required in accordance with instructions of the Utility Companies,
and all other authorities having jurisdiction.

2. Clearing the site within the Contract Limit Lines, including removal of grass, brush,
shrubs, trees, loose debris and other encumbrances except for trees marked to
remain.

4, Boxing and protecting all trees, shrubs, lawns and the like within areas to be
preserved.

5. Immediately repairing all injury to trees, shrubs, and other plants caused by site

preparation operations. Work shall be done by qualified personnel in accordance
with standard horticultural practice.

6. Removing topsoil to its full depth from designated areas and stockpiling on site
where directed for future use.

7. Disposing from the site all debris resulting from work under this Section in properly
permitted disposal facilities.

RELATED WORK SPECIFIED ELSEWHERE
Section 02200 - Earthwork
PROTECTION OF PERSONS AND PROPERTY

All work shall be performed in such a manner to protect all personnel, workmen, pedestrians
and adjacent property and structures from possible injury and damage.

All drainage tiles, conduits, wires, cables and appurtenances above or below ground shall
be protected from damage.

Provide warning and barrier fence where shown on the Drawings and as specified herein.
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PART 2 -- EXECUTION

2.01

A.

2.02

CLEARING OF SITE

Before removal of topsoil, and start of excavation and grading operations, the areas within
the clearing limits shall be cleared and grubbed.

Clearing shall consist of cutting, removal, and satisfactory disposal of all trees, fallen timber,
brush, bushes, rubbish, sanitary landfill material, fencing, and other perishable and
objectionable material within the areas to be excavated or other designated areas. Prior to
the start of construction, the Contractor shall survey the entire Contract site and shall
prepare a plan which defines the areas to be cleared and grubbed, trees to be pruned,
extent of tree pruning, and/or areas which are to be cleared but not grubbed. This plan shall
be submitted to the Engineer for approval. Should it become necessary to remove a tree,
bush, brush or other plants adjacent to the area to be excavated, the Contractor shall do so
only after permission has been granted by the Engineer.

Excavation resulting from the removal of trees, roots and the like shall be filled with suitable
material, as approved by the Engineer, and thoroughly compacted per the requirements
contained in Section 02200 - Earthwork.

Unless otherwise shown or specified, the Contractor shall clear and grub a strip at least
15 ft. wide along all permanent fence lines installed under this Contract.

In temporary construction easement locations, only those trees and shrubs shall be
removed which are in actual interference with excavation or grading work under this
Contract, and removal shall be subject to approval by the Engineer. However, the Engineer
reserves the right to order additional trees and shrubs removed at no additional cost to the
Owner, if such, in his opinion, are too close to the work to be maintained or have become
damaged due to the Contractor's operations.

STRIPPING AND STOCKPILING EXISTING TOPSOIL

Existing topsoil and sod on the site within areas designated on the Drawings shall be
stripped to whatever depth it may occur, and stored in locations directed by the Engineer.

The topsoil shall be free of stones, roots, brush, rubbish, or other unsuitable materials
before stockpiling the topsail.

Care shall be taken not to contaminate the stockpiled topsoil with any unsuitable materials.
GRUBBING

Grubbing shall consist of the removal and disposal of all stumps, roots, logs, sticks and
other perishable materials to a depth of at least 6-inches below ground surfaces.

Large stumps located in areas to be excavated may be removed during grading operations,
subject to the approval of the Engineer.
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2.04

2.05

DISPOSAL OF MATERIAL

All debris resulting from the clearing and grubbing work shall be disposed of by the
Contractor as part of the work of this Contract. Material designated by the Engineer to be
salvaged shall be stored on the construction site as directed by the Engineer for reuse in
this Project or removal by others.

Burning of any debris resulting from the clearing and grubbing work will not be permitted at
the site.

WARNING AND BARRIER FENCE
The fence shall be made of a high visiblity, durable, U.V. stabilized high density
polyethylene (HDPE) material. The fence shall be MIRASAFE as manufactured by Mirafi,

Inc., or equal.

Physical Properties

Fence:
Color: International Orange
Roll Size: 4' x 164"
Roll weight: 34 Ibs.
Mesh opening: 1-1/2" x 3"

Posts:
ASTM Designation: ASTM 702
Length: 5 feet long (T-Type)
Weight: 1.25 #/Foot (min)
Area of Anchor Plate: 14 Sq. In.

Drive posts 12 to 18 inches into ground every 10'to 12'. Wrap fence material around first
terminal post allowing overlap of one material opening. Use metal tie wire or plastic tie wrap
to fasten material to itself at top, middle and bottom. At final post, cut with utility knife or
scissors at a point halfway across an opening. Wrap around and tie at final post in the
same way as the first post.

Use tie wire or tie wrap at intermediate posts and splices as well. Thread ties around a
vertical member of the fence material and the post, and bind tightly against the post. For
the most secure fastening, tie at top, middle and bottom. Overlap splices a minimum of four
fence openings, tie as above, fastening both edges of the fence material splice overlap.

- END OF SECTION -
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SECTION 02200

EARTHWORK

PART 1 -- GENERAL

1.01

1.02

1.03

THE REQUIREMENT

Furnish all labor, equipment and materials required to complete all work associated with
excavation, including off-site borrow excavation, dewatering, backfill, drainage layers
beneath and around structures, foundation and backfill stone, filter fabric, embankments,
stockpiling topsoil and any excess suitable material in designated areas, in place
compaction of embankments, backfill and subgrades beneath foundations and roadways,
excavation support, disposing from the site all unsuitable materials, providing erosion and
sedimentation control grading, site grading and preparation of pavement and structure
subgrade, and other related and incidental work as required to complete the work shown on
the Drawings and specified herein.

All excavations shall be in conformity with the lines, grades, and cross sections shown on
the Drawings or established by the Engineer.

It is the intent of this Specification that the Contractor conduct the construction activities in
such a manner that erosion of disturbed areas and off-site sedimentation be absolutely
minimized.

All work under this Contract shall be done in conformance with and subject to the limitations
of the latest editions of the Kentucky Department of Highways (KYTC) Standards and
Specifications and the Lexington Fayette Urban County Government Stormwater Manual.

Contractor shall also provide quality control testing of all earthwork construction as required
by the Engineer to confirm conformance with Specifications. Testing shall be conducted by
a geotechnical consultant specializing in earthwork investigation and quality control testing.
Qualifications of proposed consultant shall be submitted to the Engineer for approval.

RELATED WORK SPECIFIED ELSEWHERE

Requirements of related work are included in Division 1 and Division 2 of these
Specifications.

REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

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

1. KYTC Standards and Specifications, latest edition.

2. American Society for Testing and Materials (ASTM):
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1.04

1.05

ASTM C 127

ASTM C 136

ASTM D 422

ASTM D 423

ASTM D 424

ASTM C 535

ASTM D 698

ASTM D1556

ASTM D1557

ASTM D2049

ASTM D2167

ASTM D2216

ASTM D2487

ASTM D2922

SUBMITTALS

Test for Specific Gravity and Absorption of Coarse Aggregate.
Test for Sieve Analysis of Fine and Coarse Aggregates.
Particle Size Analysis of Soils.

Test for Liquid Limit of Soils.

Test for Plastic Limit and Plasticity Index of Soils.

Test for Resistance to Degradation of Large Size Coarse
Aggregate by Abrasion and Impact in the Los Angeles Machine.

Standard Method of Test for the Moisture - Density Relations of
Soils Using a 5.5 Ib. (2.5 kg) Rammer and a 12-inch (305 mm)
Drop.

Test for Density of Soil in Place by the Sand-Cone Method.
Test for Moisture-Density Relations of Soils and Soil Aggregate
Mixtures Using 10-Ibs. (4.5 kg) Rammer and 18-inch (457 mm)
Drop.

Test Method for Relative Density of Cohesionless Soils.

Test for Density of Soil in Place by the Rubber-Balloon Method.

Test for Laboratory Determination of Water (Moisture) Content of
Soil, Rock, and Soil Aggregate Mixtures.

Test for Classification of Soils for Engineering Purposes.

Test for Density of Soil and Soil-Aggregate in Place by Nuclear
Methods (Shallow Depth).

SUBSURFACE CONDITIONS

Information on subsurface conditions is referenced under Division 1, General Requirements.
Attention is directed to the fact that there may be water pipes, storm drains and other
utilities located in the area of proposed excavation. Perform all repairs to same in the event

that excavation activities disrupt service.

A copy of the geotechnical report is available upon request.

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

Name and location of all material suppliers.
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2. Certificate of compliance with the standards specified above for each source of each
material.

3. List of disposal sites for waste and unsuitable materials and all required permits for
use of those sites.

4, Plans and cross sections of open cut excavations showing side slopes and limits of
the excavation at grade.

5. Samples of synthetic filter fabric and reinforced plastic membrane with
manufacturer's certificates or catalog cuts stating the mechanical and physical
properties. Samples shall be at least one (1) foot wide and four (4) feet long taken
across the roll with the warp direction appropriately marked.

6. Construction drawings and structural calculations for any types of excavation
support required. Drawings and calculations shall be sealed by a currently
registered Professional Engineer.

7. Monitoring plan and pre-construction condition inspection and documentation of all
adjacent structures, utilities, and roadways near proposed installation of excavation
support systems.

8. Dewatering procedures.

9. Name of company proposed to do quality control testing for earthwork operations
and qualifications of proposed company.

PRODUCT HANDLING

Soil and rock material shall be excavated, transported, placed, and stored in a manner so
as to prevent contamination, segregation and excessive wetting. Materials which have
become contaminated or segregated will not be permitted in the performance of the work
and shall be removed from the site.

PART 2 -- PRODUCTS

2.01

SELECT FILL

Soils from the excavations meeting requirements stipulated herein with the exceptions of
topsoil and organic material may be used as select fill for backfilling, constructing
embankments, reconstructing existing embankments, and as structural subgrade support.

Select fill used for embankment construction shall be a silty or clayey soil material with a
Maximum Liquid Limit (LL) of 50 and a Plasticity Index (PI) between 10 and 24.

Select fill used for backfilling shall either be material as described in Paragraph B above or
a granular soil material with a Maximum Plasticity Index (PI) of 9.

Regardless of material used as select fill, materials shall be compacted at a moisture
content satisfactory to the Engineer, which shall be approximately that required to produce
the maximum density except that the moisture content shall not be more than 2% below nor
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2.02

2.03

more than 3 above the optimum moisture content for the particular material tested in
accordance with the ASTM D698.

Select fill used as subgrade support shall be a coarse aggregate material meeting the
gradation requirements as defined in Section 02207 — Aggregate Materials.

Where excavated material does not meet requirements for select fill, Contractor shall furnish
off-site borrow material meeting the specified requirements herein.

TOPSOIL

Topsoil shall be considered the surface layer of soil and sod, suitable for use in seeding and
planting. It shall contain no mixture of refuse or any material toxic to plant growth.
GEOTEXTILES

The Contractor shall provide geotextiles as indicated on the Drawings and specified herein.
The materials and placement shall be as indicated under Section 02274 - Geotextiles.

PART 3 -- EXECUTION

3.01

A.

3.02

STRIPPING OF TOPSOIL

In all areas to be excavated, filled, paved, or graveled the topsoil shall be stripped to its full
depth and shall be deposited in storage piles on the site, at locations designated by the
Engineer, for subsequent reuse. Topsoil shall be kept separated from other excavated
materials and shall be piled free of roots and other undesirable materials.

EXCAVATION

All material excavated, regardless of its nature or composition, shall be classified as
UNCLASSIFIED EXCAVATION. Excavation shall include the removal of all soil, rock,
weathered rock, rocks of all types, boulders, conduits, pipe, and all other obstacles
encountered and shown to be removed within the limits of excavation shown on the
Drawings or specified herein.

All suitable material removed in the excavation shall be used as far as practicable in the
formation of embankments, subgrades, and shoulders, and at such other places as may be
indicated on the Drawings or indicated by the Engineer. No excavation shall be wasted
except as may be permitted by the Engineer. Refer to the Drawings for specific location
and placement of suitable excavated materials in the formation of embankments, backfill,
and structural and roadway foundations. THE ENGINEER OR OWNERS
REPRESENTATIVE WILL DESIGNATE MATERIALS THAT ARE UNSUITABLE. The
Contractor shall furnish off-site disposal areas for the unsuitable material. Where suitable
materials containing excessive moisture are encountered above grade in cuts, the
Contractor shall construct above grade ditch drains prior to the excavation of the cut
material when in the opinion of the Engineer such measures are necessary to provide
proper construction.
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All excavations shall be made in the dry and in such a manner and to such widths as will
give ample room for properly constructing and inspecting the structures and/or piping they
are to contain and for such excavation support, pumping and drainage as may be required.
Excavation shall be made in accordance with the grades and details shown on the Drawings
and as specified herein.

Excavation slopes shall be flat enough to avoid slides that will cause disturbance of the
subgrade or damage of adjacent areas. Excavation requirements and slopes shall be as
indicated in the Drawings. The Contractor shall intercept and collect surface runoff both at
the top and bottom of cut slopes. The intersection of slopes with natural ground surfaces,
including the beginning and ending of cut slopes, shall be uniformly rounded as shown on
the Drawings or as may be indicated by the Engineer. Concurrent with the excavation of
cuts the Contractor shall construct intercepting berm ditches or earth berms along and on
top of the cut slopes at locations shown on the Drawings or designated by the Engineer. All
slopes shall be finished to reasonably uniform surfaces acceptable for seeding and
mulching operations. No rock or boulders shall be left in place which protrude more than 1
foot within the typical section cut slope lines, and all rock cuts shall be cleaned of loose and
overhanging material. All protruding roots and other objectionable vegetation shall be
removed from slopes. The Contractor shall be required to submit plans of open-cut
excavation for review by the Contractor before approval is given to proceed.

It is the intent of these Specifications that all structures shall bear on an aggregate base,
crushed stone or screened gravel bedding placed to the thickness shown on the Drawings,
specified in these Specifications, or not less than 6-inches. Bedding for process piping shall
be as specified in Section 15000 - Basic Mechanical Requirements, or as shown on the
Drawings.

The bottom of all excavations for structures and pipes shall be examined by the Contractor
for bearing value and the presence of unsuitable material. If, in the opinion of the Engineer,
additional excavation is required due to the low bearing value of the subgrade material, or if
the in-place soils are soft, yielding, pumping and wet, the Contractor shall remove such
material to the required width and depth and replace it with thoroughly compacted select fill,
and/or crushed stone or screened gravel as indicated by the Engineer. Payment for such
additional work ordered by the Contractor shall be made as an extra by a Change Order in
accordance with the General Conditions and Division 1. No payment will be made for
subgrade disturbance caused by inadequate dewatering or improper construction methods.

All cuts shall be brought to the grade and cross section shown on the Drawings, or
established by the Engineer, prior to final inspection and acceptance by the Engineer.

Slides and overbreaks which occur due to negligence, carelessness or improper
construction techniques on the part of the Contractor shall be removed and disposed of by
the Contractor as indicated by the Contractor at no additional cost to the Owner. If grading
operations are suspended for any reason whatsoever, partially completed cut and fill slopes
shall be brought to the required slope and the work of seeding and mulching or other
required erosion and sedimentation control operations shall be performed.

Where the excavation exposes sludge, sludge contaminated soil or other odorous materials,
the Contractor shall cover such material at the end of each workday with a minimum of
6-inches and a maximum of 24-inches of clean fill. The work shall be an odor abatement
measure and the material shall be placed to the depth deemed satisfactory by the
Contractor for this purpose.
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3.03

3.04

EXCAVATION SUPPORT

The Contractor shall furnish, place, and maintain such excavation support which may be
required to support sides of excavation or to protect pipes and structures from possible
damage and to provide safe working conditions. If the Engineer is of the opinion that at any
point sufficient or proper supports have not been provided, he may order additional supports
put in at the expense of the Contractor. The Contractor shall be responsible for the
adequacy of all supports used and for all damage resulting from failure of support system or
from placing, maintaining and removing it.

Selection of and design of any proposed excavation support systems is exclusively the
responsibility of the Contractor. Contractor shall submit drawings and calculations on
proposed systems sealed by a Professional Engineer.

The Contractor shall exercise caution in the installation and removal of supports to insure
that excessive or unusual loadings are not transmitted to any new or existing structure. The
Contractor shall promptly repair at his expense any and all damage that can be reasonably
attributed to installation or removal of excavation support system.

Contractor shall monitor movement in the excavation support systems as well as movement
at adjacent structures, utilities and roadways near excavation supports. Contractor shall
submit a monitoring plan developed by the excavation support design engineer. All pre-
construction condition assessment and documentation of adjacent structures on-site and
off-site shall be performed by the Contractor. If any sign of distress such as cracking or
movement occurs in any adjacent structure, utility or roadway during installation of supports,
subsequent excavation, service period of supports, subsequent backfill and construction, or
removal of supports, Contractor shall be notified immediately. Contractor shall be
exclusively responsible for any damage to any roadway, structure, utility, pipes, etc. both
on-site and off-site, as a result of his operations.

All excavation supports shall be removed upon completion of the work except as indicated
herein. The Engineer may permit supports to be left in place at the request and expense of
the Contractor. The Engineer may order certain supports left permanently in place in
addition to that required by the Contract. The cost of the materials so ordered left in place,
less a reasonable amount for the eliminated expense of the removal work omitted, will be
paid as an extra by a Change Order in accordance with the General Conditions and Division
1. Any excavation supports left in place shall be cut off at least two (2) feet below the
finished ground surface or as directed by the Engineer.

PROTECTION OF SUBGRADE

To minimize the disturbance of bearing materials and provide a firm foundation, the
Contractor shall comply with the following requirements:

1. Use of heavy rubber-tired construction equipment shall not be permitted on the final
subgrade unless it can be demonstrated that drawdown of groundwater throughout
the entire area of the structure is at least 3 feet below the bottom of the excavation
(subgrade). Even then, the use of such equipment shall be prohibited should
subgrade disturbance result from concentrated wheel loads.
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3.06

2. Subgrade soils disturbed through the operations of the Contractor shall be
excavated and replaced with compacted select fill or crushed stone at the
Contractor's expense as indicated by the Engineer.

3. The Contractor shall provide positive protection against penetration of frost into
materials below the bearing level during work in winter months. This protection can
consist of a temporary blanket of straw or salt hay covered with a plastic membrane
or other acceptable means.

PROOFROLLING

The subgrade of all structures and all areas that will support pavements or select fill shall be
proofrolled. After stripping of topsoil, excavation to subgrade and prior to placement of fills,
the exposed subgrade shall be carefully inspected by probing and testing as needed. Any
topsoil or other organic material still in place, frozen, wet, soft, or loose soil, and other
undesirable materials shall be removed. The exposed subgrade shall be proofrolled with a
heavily loaded tandem-wheeled dump truck to check for pockets of soft material hidden
beneath a thin crust of better soil. Any unsuitable materials thus exposed shall be removed
and replaced with an approved compacted material.

DEWATERING

The Contractor shall do all dewatering as required for the completion of the work.
Procedures for dewatering proposed by the Contractor shall be submitted to the Contractor
for review prior to any earthwork operations. All water removed by dewatering operations
shall be disposed of in accordance with the local sedimentation and erosion control
regulations.

The dewatering system shall be of sufficient size and capacity as required to control
groundwater or seepage to permit proper excavation operations, embankment construction
and reconstruction, subgrade preparation, and to allow concrete to be placed in a dry
condition. The system shall include a sump system or other equipment, appurtenances and
other related earthwork necessary for the required control of water. The Contractor shall
drawdown groundwater to at least 3 feet below the bottom of excavations (subgrade) at all
times in order to maintain a dry and undisturbed condition.

The Contractor shall control, by acceptable means, all water regardless of source. Water
shall be controlled and its disposal provided for at each berm, structure, etc. when
necessary. The entire periphery of the excavation areas shall be ditched and diked to
prevent water from entering the excavation where applicable. The Contractor shall be fully
responsible for disposal of the water and shall provide all necessary means at no additional
expense to the Owner. The Contractor shall be solely responsible for proper design,
installation, proper operation, maintenance, and any failure of any component of the system.

The Contractor shall be responsible for and shall repair without cost to the Owner, any
damage to work in place and the excavation, including damage to the bottom due to heave
and including removal of material and pumping out of the excavated area. The Contractor
shall be responsible for damages to any other area or structure caused by his failure to
maintain and operate the dewatering system proposed and installed by the Contractor.

The Contractor shall take all the steps that he considers necessary to familiarize himself
with the surface and subsurface site conditions, and shall obtain the data that is required to
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analyze the water and soil environment at the site and to assure that the materials used for
the dewatering systems will not erode, deteriorate, or clog to the extent that the dewatering
systems will not perform properly during the period of dewatering. Copies of logs of borings
and laboratory test results are available to the Contractor. This data is furnished for
information only, and it is expressly understood that the Owner and Engineer will not be
held responsible for any interpretations or conclusions drawn therefrom by the Contractor.

Prior to the execution of the work, the Engineer, Owner and Contractor shall jointly survey
the condition of adjoining structures. Photographs and records shall be made of any prior
settlement or cracking of structures, pavements, and the like, that may become the subject
of possible damage claims.

EMBANKMENTS

The Contractor shall perform the construction of embankments in such a manner that cut
and fill slopes will be completed to final slopes and grade in a continuous operation. The
operation of removing excavation material from any cut and the placement of embankment
in any fill shall be a continuous operation to completion unless otherwise permitted by the
Engineer.

Surfaces upon which embankments are to be constructed shall be stripped of topsoil,
organic material, rubbish and other extraneous materials. After stripping and prior to
placing embankment material, the Contractor shall compact the top 12-inches of in place
soil as specified under Paragraph 3.09, COMPACTION.

Any soft or unsuitable materials revealed before or during the in place compaction shall be
removed as indicated by the Engineer and replaced with select fill.

Ground surfaces, on which embankment is to be placed, shall be scarified or stepped in a
manner which will permit bonding of the embankment with the existing surface. The
embankment soils shall be as specified under Part 2 - Products, and shall be deposited and
spread in successive, uniform, approximately horizontal layers not exceeding 8-inches in
compacted depth for the full width of the cross section, and shall be kept approximately
level by the use of effective spreading equipment. Hauling shall be distributed over the full
width of the embankment, and in no case will deep ruts be allowed to form during the
construction of the embankment. The embankment shall be properly drained at all times.
Each layer of the embankment shall be thoroughly compacted to the density specified under
Paragraph 3.09, COMPACTION.

The embankment or fill material in the layers shall be of the proper moisture content before
rolling to obtain the prescribed compaction. Wetting or drying of the material and
manipulation when necessary to secure a uniform moisture content throughout the layer
shall be required. Should the material be too wet to permit proper compaction or rolling, all
work on all portions of the embankment thus affected shall be delayed until the material has
dried to the required moisture content. Samples of all embankment materials for testing,
both before and after placement and compaction, will be taken at frequent intervals. From
these tests, corrections, adjustments, and modifications of methods, materials, and moisture
content will be made to construct the embankment.

Where embankments are to be placed and compacted on hillsides, or when new
embankment is to be compacted against embankments, or when embankment is built in
part widths, the slopes that are steeper than 4:1 shall be loosened or plowed to a minimum
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depth of 6 inches or, if in the opinion of the Engineer, the nature of the ground is such that
greater precautions should be taken to bind the fill to the original ground then benches shall
be cut in the existing ground as indicated by the Engineer.

G. Whenrock and other embankment material are excavated at approximately the same time,
the rock shall be incorporated into the outer portions of the embankments and the other
material which meets the requirements for select fill shall be incorporated into the formation
of the embankments. Stones or fragmentary rock larger than 4-inches in their greatest
dimension will not be allowed within the top 6-inches of the final grade. Stones, fragmentary
rock, or boulders larger than 12-inches in their greatest dimension will not be allowed in any
portions of embankments and shall be disposed of by the Contractor as indicated by the
Engineer. When rock fragments or stone are used in embankments, the material shall be
brought up in layers as specified or directed and every effort shall be exerted to fill the voids
with finer material to form a dense, compact mass which meets the densities specified for
embankment compaction.

3.08 BACKFILLING

A. Allstructures and pipes shall be backfilled with the type of materials shown on the Drawings
and specified herein. Select fill shall be deposited in successive, uniform, approximately
horizontal layers not exceeding 8-inches in compacted depth for the full width. Stones or
fragmentary rock larger than 4-inches in their greatest dimension will not be allowed within
the top 6-inches of the ground nor within 6 inches of pipes. No stone or fragmentary rock
larger than 12-inches in their greatest dimension will be allowed for any portion of backfill.
Compaction shall be in accordance with the requirements of Paragraph 3.09,
COMPACTION.

B. Where excavation support is used, the Contractor shall take all reasonable measures to
prevent loss of support beneath and adjacent to pipes and existing structures when
supports are removed. If significant volumes of soil cannot be prevented from clinging to
the extracted supports, the voids shall be continuously backfilled as rapidly as possible.
The Contractor shall thereafter limit the depth below subgrade that supports will be installed
in similar soil conditions or employ other appropriate means to prevent loss of support.

3.09 COMPACTION

A. The Contractor shall compact embankments, backfill, crushed stone, aggregate base, and
in place subgrade in accordance with the requirements of this Section. The densities
specified herein refer to percentages of maximum density as determined by the noted test
methods. Compaction of materials on the project shall be in accordance with the following

schedule:
Density % Density %  Max. Lift Thickness
Std. Proctor  Mod. Proctor as Compacted
(D698) (D1557) Inches

Embankments Beneath Structures* 98 95 8
Other Embankments 95 92 8
Backfill Around Structures 95 92 8
Backfill in Pipe Trenches 95 92 8
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Density % Density %  Max. Lift Thickness
Std. Proctor  Mod. Proctor as Compacted

(D698) (D1557) Inches
Crushed Stone Beneath Structures xk *k 12
Select Sand -- 98 8
Aggregate Base Course (ABC) -- 98 8
Beneath Pavements and Structures
Crushed Stone Backfill xk xk 12
Crushed Stone Pipe Bedding *x *x 12
In place Subgrade Beneath Structures 98 95 Top 12-inches
* Embankments beneath structures shall be considered to include a zone 10 feet out
from the foundation of the structure extending down to the natural ground on a 45°
slope.
xk The aggregate shall be compacted to a degree acceptable to the Engineer by use of

a vibratory compactor and/or crawler tractor.

B. Field density tests will be made by the Contractor to determine if the specified densities
have been achieved, and these tests shall be the basis for accepting or rejecting the
compaction. In-place density tests will be performed in accordance with ASTM D 1556,
ASTM D 2167, or ASTM D 2922. The Engineer will be the sole judge as to which test
method will be the most appropriate. Failure to achieve the specified densities shall require
the Contractor to re-compact the material or remove it as required. The Contractor shall, if
necessary, increase his compactive effort by increasing the number of passes, using
heavier or more suitable compaction equipment, or by reducing the thickness of the layers.
The Contractor shall adjust the moisture contents of the soils to bring them within the
optimum range by drying them or adding water as required.

C. Testing will be performed as frequently as deemed necessary by the Engineer. As a
minimum, one in-place density test shall be performed for each 1000 cubic yards of
embankment placed and 500 cubic yards of backfill placed or one test performed each day
for either. The cost of all laboratory tests on grout will be borne by the Contractor.

3.10 REMOVAL OF EXCESS AND UNSUITABLE MATERIALS

A. The Contractor shall remove and dispose of off-site all unsuitable materials. Within thirty
(30) consecutive days after Notice to Proceed, the Contractor shall submit to the Engineer
for review all required permits and a list of disposal sites for the unsuitable materials. If the
disposal site is located on private property, the submittal shall also include written
permission from the owner of record.

B. Allunsuitable materials shall be disposed of in locations and under conditions that comply
with federal, state and local laws and regulations.

C. The Contractor shall obtain an off-site disposal area prior to beginning demolition or
excavation operations.
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3.11

Any surplus excavated material not used for backfilling or embankment suitable for reuse
shall be deposited on-site in the disposal area indicated on the Drawings, hauled in trucks
of sufficient capacity and tight construction to prevent spillage, or disposed of as directed by
the Engineer. Trucks used for hauling of excess and unsuitable materials shall be covered
to prevent the propagation of dust. Approved disposal areas may also be used by the
Contractor for spreading and drying any excavated material suitable as select fill that is too
wet for use immediately after being excavated. The Contractor shall maintain the earth
surfaces of the disposal area, both during the work and until the completion of all seeding
and mulching or other erosion control measures specified, in a manner which will effectively
control erosion and sedimentation. If necessary, the Contractor shall clear and grub the
disposal site prior to any excavation work.

1. Earth waste shall be shaped to contours which are comparable to and blend in with
the adjacent topography where practical, but in no case will slopes steeper than 3
horizontal to 1 vertical be permitted.

2. Seeding and mulching shall be performed over all the earth waste area. The work
of seeding and mulching shall be performed in accordance with Section 02910 -
Final Grading and Landscaping.

3. The Contractor shall have the authority to establish whatever additional
requirements may be necessary to insure the satisfactory appearance of the
completed work.

When all excess and unsuitable material disposal operations are completed, the Contractor

shall leave the disposal sites in a condition acceptable to the Owner and Owner(s) of the

disposal site(s).

BORROW EXCAVATION

Description

The work covered by this section consists of the excavation of approved material from
borrow sources and the hauling and utilization of such material as required on the Drawings
or directed by the Engineer. It shall also include the removing, stockpiling, and replacement
of topsoil on the borrow source; the satisfactory disposition of material from the borrow
source which is not suitable for use; and the satisfactory restoration of the borrow source
and haul roads to an acceptable condition upon completion of the work.

Borrow excavation shall not be used before all available suitable unclassified excavation
has been used for backfill and incorporated into the embankments.

Coordination with Seeding Operations

The Contractor shall coordinate the work covered by this section with the construction of
embankments so that the requirements of Section 02200 — Earthwork are met.

Materials
All material shall meet the requirements of Division 2 shown below:

Borrow Material ..........ccovvveviiiiiiiinnnn, Section 02200, Subsection 2.01 - Select Fill
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D. Construction Methods
1. General

The surface of the borrow area shall be thoroughly cleared and grubbed and
cleaned of all unsuitable material including all organics, topsoil, etc., before
beginning the excavation. Disposal of material resulting from clearing and grubbing
shall be in accordance with Section 02100 — Clearing, Grubbing, and Site
Preparation.

Each borrow operation shall not be allowed to accumulate exposed, erodible slope
area in excess of 1 acre at any one given time without the Contractor's beginning
permanent seeding and mulching of the borrow source or other erosion control
measures as may be approved by the Engineer.

The topsoil shall be removed and stockpiled at locations that will not interfere with
the borrow operations and that meet the approval of the Engineer. Temporary
erosion control measures shall be installed as may be necessary to prevent the
erosion of the stockpile material. Once all borrow has been removed from the
source or portion thereof, the stockpiled topsoil shall be spread uniformly over the
source.

Where it is necessary to haul borrow material over existing roads, the Contractor
shall use all necessary precautions to prevent damage to the existing roads. The
Contractor shall also conduct his hauling operations in such a manner as to not
interfere with the normal flow of traffic and shall keep the traffic lanes free from
spillage at all times.

2. Owner Furnished Sources

Where borrow sources are furnished by the Owner the location of such sources will
be as designated on the Drawings or as directed by the Engineer.

The borrow sources shall be left in a neat and presentable condition after use. All
slopes shall be smoothed, rounded, and constructed not steeper than 3:1. Where
the source is to be reclaimed for cultivation the source shall be plowed or scarified
to a minimum depth of 8 inches, disc harrowed, and terraces constructed. The
source shall be graded to drain such that no water will collect or stand and a
functioning drainage system shall be provided.

All sources shall be seeded and mulched in accordance with Section 02910 — Final
Grading and Landscaping.

3. Contractor Furnished Sources

Prior to the approval of any off-site borrow source(s) developed for use on this
project, the Contractor shall obtain certification from the State Historic Preservation
Officer of the State Department of Cultural Resources certifying that the removal of
the borrow material from the borrow source(s) will have no effect on any known
district, site building, structure, or object that is included or eligible for inclusion in
the National Register of Historic Places. A copy of this certification shall be
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furnished to the Contractor prior to performing any work on the proposed borrow

source.

The approval of borrow sources furnished by the Contractor shall be subject to the
following conditions:

a.

50084-000\06-02-14

The Contractor shall be responsible for acquiring the right to take the
material and any rights of access that may be necessary; for locating and
developing the source; and any clearing and grubbing and drainage ditches
necessary.

Such right shall be in writing and shall include an agreement with the Owner
that the borrow source may be dressed, shaped, seeded, mulched, and
drained as required by these Specifications after all borrow has been
removed.

Except where borrow is to be obtained from a commercial source, the
Contractor and the property owner shall jointly submit a borrow source
development, use, and reclamation plan to the Contractor for his approval
prior to engaging in any land disturbing activity on the proposed source
other than material sampling that may be necessary. The Contractor's plan
shall address the following:

QD) Drainage

The source shall be graded to drain such that no water will collect or
stand and a functioning drainage system shall be provided. If
drainage is not practical, and the source is to serve as a pond, the
minimum average depth below the water table shall be 4 feet or the
source graded so as to create wetlands as appropriate.

2) Slopes

The source shall be dressed and shaped in a continuous manner to
contours which are comparable to and blend in with the adjacent
topography, but in no case will slopes steeper than 3:1 be permitted.

3) Erosion Control

The plan shall address the temporary and permanent measures that
the Contractor intends to employ during use of the source and as a
part of the reclamation. The Contractor's plan shall provide for the
use of staged permanent seeding and mulching on a continual basis
while the source is in use and the immediate total reclamation of the
source when no longer needed.

Maintenance
During construction and until final acceptance the Contractor shall use any
methods approved by the Contractor which are necessary to maintain the

work covered by this section so that the work will not contribute to excessive
soil erosion.
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- END OF SECTION -
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SECTION 02207

AGGREGATE MATERIALS

PART 1 -- GENERAL

1.01

1.02

w

o O

m

1.03

1.04

THE REQUIREMENT

The Contractor shall furnish all labor, equipment and materials required to complete all work
associated with the installation of aggregate material beneath foundations, as backfill and
as roadway subgrades and other related and incidental work as required to complete the
work shown on the Drawings and specified herein.

RELATED WORK SPECIFIED ELSEWHERE

Section 01090 - Reference Standards

Section 02200 - Earthwork

Section 02276 - Erosion and Sedimentation Control

Section 02510 - Paving and Surfacing

Section 02712 - Foundation Drainage Systems

Section 02910 - Final Grading and Landscaping

REFERENCE SPECIFICATIONS, CODES AND STANDARDS

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

1. Kentucky Department of Highways (KYTC) Standard Specifications for Roads and
Bridge Construction.

2. ASTM C 127  Test for Specific Gravity and Absorption of Coarse Aggregate.
3. ASTM C 136  Test for Sieve Analysis of Fine and Coarse Aggregates.

4, ASTM C535 Test for Resistance to Degradation of Large Size Coarse
Aggregate by Abrasion and Impact in the Los Angeles Machine.

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

1. Materials gradation and certification.
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2. ASTM C127, ASTM C136, and ASTM C535 test results

PART 2 -- PRODUCTS

2.01

2.02

CRUSHED STONE, SCREENED GRAVEL and AGGREGATE BASE COURSE (ABC)

Crushed stone or screened gravel shall meet the requirements of Aggregate Standard Size
No. 57 or No. 67 as defined by KYTC Standard Specifications.

ABC shall meet the requirements of ABC as defined by KYTC Standard Specifications.
SELECT SAND

Select sand shall meet the requirements of Sections 1005 and 1014 of the KYTC Standard
Specifications for materials and gradation. The size used shall be Standard Size No. 2S or

2MS as listed and defined in Table 1005-2, "Aggregate Gradation”, of the KYTC Standard
Specifications.

PART 3 -- EXECUTION

3.01

3.02

CRUSHED STONE, SCREENED GRAVEL AND AGGREGATE BASE COURSE (ABC)

Contractor shall install crushed stone, screened gravel and ABC in accordance with the
KYTC Standard Specifications and as shown on the Drawings and indicated in the Contract
Documents.

1. Unless otherwise stated herein or shown on the Drawings, all mat foundations
(bottom slabs) for the proposed structures shall have a blanket of crushed stone or
ABC 6-inches thick minimum placed directly beneath the proposed mat. The
blanket shall extend a minimum of 12 inches beyond the extremities of the mat.

2. For subgrade preparation at structures and structural fill, the foundation material
shall be ABC where specifically specified on Drawings, otherwise, crushed stone or
screened gravel shall be used.

3. For ground under drains, pipe bedding, and drainage layers beneath structures the
coarse aggregate shall meet the requirements of aggregate standard Size No. 57 or
No. 67, as defined by KYTC Standard Specifications.

SELECT SAND

Contractor shall install select sand in accordance with the KYTC Standard Specifications
and as shown on the Drawings and indicated in the Contract Documents.

- END OF SECTION -

50084-000\10-16-14 02207-2 KAW: RRS IMPROVEMENTS



SECTION 02214

FLOWABLE FILL

PART 1 — GENERAL

1.01

1.02

1.03

1.04

WORK INCLUDED

The Contractor shall furnish all labor, equipment, materials and services, including
pumping equipment and application, necessary for the manufacture, transportation and
placement of all cementitious flowable fill as shown on the Contract Drawings or as
ordered by the Engineer, except for the work specifically included under other items.

RELATED WORK
Division 3 - Concrete
SUBMISSIONS

In accordance with the procedures and requirements set forth in the General Conditions
and Division 1, the Contractor shall submit the following:

Shop Drawings

Certifications of specification compliance for all sources of each material
Manufacturer’'s data on all admixtures

Mix design and trial mix test results

Aggregate gradation

arwnpE

QUALITY CONTROL

The Contractor shall engage the services of a testing laboratory, with the qualifications
required by Section 03300 - Cast-In-Place Concrete, and experienced in the design and
testing of flowable fill materials and mixes, to perform material evaluation tests and to
design mixes for flowable fill. A trial mix shall be performed to verify the flowable fill mix
design. The trial mix shall also report slump, air content, yield, cement content, and dry
unit weight per ASTM C143 and ASTM D6023.

PART 2 — MATERIALS

2.01

A.

CEMENTITIOUS FLOWABLE FILL

Flowable fill (controlled low strength material) shall be a uniform mixture of sand, Type Il
Portland cement, fly ash, admixtures and water. The mix design shall produce a
flowable material with little or no bleed water, which produces a minimum compressive
strength of 50 psi and maximum compressive strength of 100 psi at 56 days. The cured
material shall be excavatable and have a maximum dry weight of 100 pounds per cubic
foot. Slump of mix at the point of application shall be 7-inches to 10-inches.
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Admixtures specifically designed for flowable fill shall be used to improve flowability,
reduce unit weight, control strength development, reduce settlement and reduce bleed
water. Admixtures shall be Rheocell-Rheofill by BASF Construction Chemicals; Darafill
by Grace Construction Products; or approved equal. Cement and all other materials
shall be as specified in Section 03300 - Cast-In-Place Concrete.

Fine Aggregate (Sand) shall consist of natural or manufactured siliceous sand, clean
and free from deleterious substances, and graded within the following limits:

Sieve Size Percent Passing by Weight
3/8" 100
No. 4 95 to 100
No. 8 80 to 100
No. 16 50 to 85
No. 30 25to 60
No. 50 10 to 30
No. 100* 2to 10

*For manufactured sand, the percent passing the No. 100 Sieve may be
increased up to 20%.

PART 3 — EXECUTION

3.01

PLACEMENT OF FLOWABLE FILL

Flowable fill shall be batched and premixed by an approved producer, dispensed from
ready-mix trucks, and placed by approved methods and equipment.

Flowable fill shall be placed so as to completely fill the space to receive it with no
trapped air pockets or other voids. Positive means of allowing the air to escape shall be
provided where necessary and after approval of the Engineer. Where placed against,
around and inside existing structures, lift heights shall be limited so as not to overload
the structure. The Engineer shall approve lift heights and procedures. Specific
procedures and methods shall be included in the Contractor’s shop drawing submittals.

Where flowable fill is placed around piping and other elements subject to floating within
the fill space, positive means shall be taken to provide temporary balancing loads to
prevent uplift, or fill lift heights shall be limited to prevent uplift.

Application of loads or placement of other fill materials or concrete on top of flowable fill

shall not occur until the flowable fill surface is determined to be suitable for loading per
ASTM D6024 subject to the approval of the Engineer.

- END OF SECTION -
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SECTION 02225

EXCAVATING, BACKFILLING, AND COMPACTING FOR SEWERS

PART 1 -- GENERAL

1.01

A.

THE REQUIREMENT

The Contractor shall furnish all labor, materials and equipment for excavating of
trenches, bedding of pipe, backfilling trenches.

PART 2 -- PRODUCTS

2.01

A.

B.

C.

BEDDING AND BACKFILLING STONE

Crushed Stone material shall conform to the Kentucky Transportation Cabinet’s
Standard Specifications for Road and Bridge Construction, Current Edition, latest
revision.

Bedding Stone: No. 9 Crushed Limestone

Backfill Stone: No. 9 Crushed Limestone

PART 3 -- EXECUTION

3.01

A.

GENERAL REQUIREMENTS

Trenching may be accomplished by means of a backhoe, trenching machine, hydro-
excavation or by hand depending on the construction area. At the Contractor's option,
trenching by a trenching machine or by backhoe is acceptable.

Clearing - All trees, stumps, bushes, shrubbery, and abandoned concrete or masonry
structures within the limits of the trench shall be removed by the Contractor and
disposed of in a manner in accordance with federal, state and local regulations. All
clearing work shall be considered as incidental to the cost of laying pipe.

Bracing and Sheeting - Bracing and sheeting shall be provided to adequately protect the
workers during pipe line installation.

1. All requirements of the Occupational Safety and Health Act (OSHA) shall be met
during trenching and backfill operations.

2. As backfill is placed, the sheeting shall be withdrawn in increments not exceeding
one (1) foot and the void left by the withdrawn sheeting shall be filled and with #9
stone.

3. The Engineer will not be responsible for determining requirements for bracing or
sheeting.
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3.02 TRENCHING
A. General:

1. The Contractor shall perform all excavation of every description and of whatever
substances encountered, including clearing over the pipeline route. All
excavations for the pipeline shall be open-cut except where noted for bore and
jack.

B. Trench Width:

1. Trench widths shall be in accordance with the Drawings, and at least 12 inches
wider than the pipe being installed.

2. Contractor shall submit a shop drawing that includes a certification from the pipe
manufacturer stating the recommended trench width for each pipe size and
material being used.

C. Trench Depth:

1. The trench shall be excavated to a minimum of six (6) inches below pipe grade.

D. Blasting for excavation will not be permitted unless approved by the Engineer and
Owner.

3.03 GRAVITY SEWER PIPE BEDDING

A. Referto Lexington Fayette Urban County Government (LFUCG) Standard Drawings.

3.04 GRAVITY SEWER PIPE BACKFILLING

A. Referto LFUCG Standard Drawings.

- END OF SECTION -
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SECTION 02274

GEOTEXTILES

PART 1 -- GENERAL

1.01

1.02

1.03

THE REQUIREMENT

The Contractor shall furnish and install all Geotextiles, including all necessary and
incidental items, as detailed or required for the Contractor to complete the installation in
accordance with the Drawings and these Specifications.

For the location of each type of Geotextile see the Drawings.

REFERENCES

AASHTO Standards

1. AASHTO M 288-06 (2011) Geotextile Specification for Highway Applications
SUBMITTALS

Prior to shipping to the site, the Contractor shall submit to the Engineer two copies of a
mill certificate or affidavit signed by a legally authorized official of the Manufacturer for
each type of Geotextile. The Supplier shall also submit three Geotextile samples of
each product, 1 yard square each, seamed and unseamed as appropriate, with the mill
certificate for each Geotextile type supplied. The mill certificate or affidavit shall attest
that the Geotextile meets the chemical, physical and manufacturing requirements stated
in the specifications. The samples shall be labeled with the manufacturer's lot number,
machine direction, date of sampling, project number, specifications, manufacturer and
product name.

The Engineer shall be furnished copies of the delivery tickets or other acceptable
receipts as evidence for materials received that will be incorporated into construction.

PART 2 -- MATERIALS

2.01

MATERIALS

Filter Geotextile shall be a minimum 6-ounce per square yard (nominal) nhonwoven needle
punched synthetic fabric consisting of staple or continuous filament polyester or
polypropylene manufactured in a manner accepted by the Engineer and the Owner. The
Geotextiles shall be inert and unaffected by long-term exposure to chemicals or liquids with
a pH range from 3 to 10. The Geotextiles shall have a minimum threshold water head of
0.25-inches in the "as received" condition.

1. Filter Geotextile shall have a Survivability Class of Class 1, 2 or 3 in accordance
with AASHTO M288, unless otherwise specified herein.
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Cushion Geotextile shall be a minimum 16-ounce per square yard nonwoven needle
punched synthetic fabric consisting of continuous filament or staple polyester or
polypropylene manufactured in a manner accepted by the Engineer and the Owner. The
Geotextiles shall be inert and unaffected by long-term exposure to chemicals or liquids
with a pH range from 3 to 10.

1. Cushion Geotextile shall have a Survivability Class of Class 1 in accordance with
AASHTO M288.

Type | Separator Geotextile shall be a minimum 8-ounce per square yard (nominal)
nonwoven neddlepunched synthetic fabric consisting of staple or continuous filament
polyester or polypropylene manufactured in a manner accepted by the Engineer and the
Owner. The Geotextiles shall be inert and unaffected by long term exposure to
chemicals or liquids with a pH range from 3 to 10.

1. Type | Separator Geotextile shall have a Survivability Class of Class 1 or 2 in
accordance with AASHTO M288, unless otherwise specified herein.

Type Il Separator Geotextile shall be a woven slit film or monofilament synthetic fabric
consisting of polyester or polypropylene in a manner approved by the Engineer.
Geotextile shall be treated to resist degradation due to exposure to ultraviolet light.

1. Type Il Separator Geotextile shall have a Survivability Class of Class 1 in
accordance with AASHTO M288, unless otherwise specified herein.

All Geotextiles shall conform to the properties listed using the test methods listed in
Table 1. The Contractor shall be responsible for timely submittals of all confirmation test
data for Geotextiles.

PART 3 -- EXECUTION

3.01

A.

SHIPPING, HANDLING AND STORAGE

During all periods of shipment and storage, all Geotextiles shall be protected from direct
sunlight, temperature greater than 140°F water, mud, dirt, dust, and debris.

To the extent possible, the Geotextile shall be maintained wrapped in heavy-duty
protective covering until use. Geotextile delivered to the project site without protective
covering shall be rejected. After the protective covering has been removed, the
Geotextile shall not be left uncovered for longer than fourteen (14) days, under any
circumstances.

The Owner shall approve the shipping and delivery schedule prior to shipment. The
Owner shall designate the on-site storage area for the Geotextiles. Unloading and
storage of Geotextiles shall be the responsibility of the Contractor.

Geotextiles that are damaged during shipping or storage shall be rejected and replaced
at Contractor expense.
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3.02

3.03

QUALITY ASSURANCE CONFORMANCE TESTING

At the option of the Engineer representative samples of Geotextiles shall be obtained
and tested by the Engineer to assure that the material properties conform to these
Specifications. Conformance testing shall be conducted by the Engineer and paid for by
the Owner.

Conformance testing shall be completed at a minimum frequency of one sample per
100,000 square feet of Geotextile delivered to the project site. Sampling and testing
shall be as directed by the Engineer.

Conformance testing of the Geotextiles shall include but not be limited to the following
properties:

Mass Per Unit Area (ASTM D5261)
Grab Tensile Strength (ASTM D4632)
Trapezoidal Tear (ASTM D4533)
Puncture Resistance (ASTM D6241)

PwnpE

The Engineer may add to, remove or revise the test methods used for determination of
conformance properties to allow for use of improved methods.

All Geotextile conformance test data shall meet or exceed requirements outlined in
Table 1 of these Specifications for the particular category of Geotextile prior to
installation. Any materials that do not conform to these requirements shall be retested or
rejected at the direction of the Engineer.

Each roll of Geotextile will be visually inspected by the Engineer or his representative.
The Engineer reserves the right to sample and test at any time and reject, if necessary,
any material based on visual inspection or verification tests.

A Geotextile that is rejected shall be removed from the project site and replaced at the
Contractor's expense. Sampling and conformance testing of the Geotextile supplied as
replacement for rejected material shall be performed by the Engineer at Contractor's
expense.

INSTALLATION

Geotextiles shall be placed to the lines and grades shown on the Drawings. At the time
of installation, the Geotextile shall be rejected by the Engineer if it has defects, rips,
holes, flaws, evidence of deterioration, or other damage.

It is the intent of these Specifications that Geotextiles used to protect natural drainage
media be placed the same day as the drainage media to prevent soil, sediment or
windblown soils to make contact with the drainage media.

The Geotextiles shall be placed smooth and free of excessive wrinkles. Geotextiles
shall conform to and be in contact with the approved subgrade.

When the Geotextiles are placed on slopes, the upslope fabric portion shall be lapped
such that it is the upper or exposed Geotextile.
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E. Geotextiles shall be temporarily secured in a manner accepted by the Engineer prior to

placement of overlying materials.

F. In the absence of specific requirements shown on the Drawings, the following shall be
used for overlaps of adjacent rolls of Geotextile:

OVERLAP OF ADJACENT
GEOTEXTILE TYPE/ ROLLS®W TRANSVERSE END
APPLICATION (INCHES) OVERLAP (INCHES)
Filter Geotextile 6 min 12 min
Cushion Geotextile 12 min 12 min
Separator-Roadway 12 min 24 min
Applications
Separator-Slope Protection 18 min 24 min
Separator Geotextile 12 min 18 min

@) Overlaps may be reduced if adjacent panels are sewn or heat bonded where

approved by the Engineer.

G. Any Geotextile that is torn or punctured shall be repaired or replaced as directed by the
Engineer by the Contractor at no additional cost to the Owner. The repair shall consist
of a patch of the same type of Geotextile placed over the failed areas and shall overlap
the existing Geotextile a minimum of 12-inches from any point of the rupture.

H. Any Geotextile that is subjected to excessive sediment buildup on its surface during
construction shall be replaced by the Contractor prior to placement of overlying material.

50084-000\10-16-14
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TABLE 1 - MINIMUM REQUIRED GEOTEXTILE PROPERTIES*

TYPE | TYPE II
GEOTEXTILE FILTER CUSHION SEPARATOR SEPARATOR
PROPERTY GEOTEXTILE GEOTEXTILE GEOTEXTILE GEOTEXTILE
Geotextile Construction Nonwoven Nonwoven Nonwoven Woven
Needlepunched | Needlepunched | Neddlepunched
Mass per Unit Area (Unit Weight),
ASTM D5261 (0z/yd?) >0 157 8 NIA
Ultraviolet Resistance, (500 hrs.)
ASTM D4355, 70 70 70 70
Average % Strength Retention
Grab Tensile Strength (Ibs.), ) @
ASTM D4632 150 340 200 390WX250
Grab Tensile elongation (%)
ASTM D4632 50 50 50 20 MAX
Wide Width Tensile Strength, (Ibs./in.)
ASTM D4595 N/A N/A N/A N/A
Trapezoid Tear Strength (Ibs)
ASTM D4533 65 155 90 100
Apparent Opening Size (AOS), (mm),
ASTM DA751 0.25 N/A 0.25 0.4
Permittivity at 50 mm constant head (sec™?),
ASTM D4491 1.6 N/A 1.2 0.1
Puncture Resistance,
ASTM D6241 (Ib) 430 1100 575 950
*  MINIMUM AVERAGE ROLL VALUE (MARV)
@ Warp Direction
@ Fill Direction
- END OF SECTION -
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SECTION 02276

SEDIMENT AND EROSION CONTROL

PART 1 -- GENERAL

1.01

A.

1.02

1.03

1.04

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

Lexington Fayette Urban County Government (LFUCG) Stormwater Manual 2005
Chapter 11, “Erosion and Sediment Control”.

SUMMARY

In general, the section includes all of the sediment and erosion control items needed to
satisfy the regulatory authorities and may include, but not be limited to the following:

1.  Sign and obtain the Notice of Intent.
2. Prepare and maintain a Stormwater Pollution Prevention Plan (SWPPP).
3. Termination of the Notice of Intent.

Related Sections include the following:

1. Division 2 Section "Earthwork" for installation of the erosion and sediment control
items.

PERFORMANCE REQUIREMENTS

Submit Notice of Intent: Fill out, sign and submit the Notice of Intent for the Kentucky
Division of Water.

Prepare a Stormwater Pollution Prevention Plan (SWPPP); update periodically as site
conditions change.

Weekly inspection of all erosion and sediment control items. Inspection is also required
after rainfalls of 0.5 inches or more.

SUBMITTALS

NOI: Submit NOI to KPDES Branch, Division of Water. A copy of the submitted NOI
form shall be sent to the Engineer and the Owner.

Subcontractor Signatures: Signatures of all subcontractors for approval stating that
they have read, understand and that they intend to comply with the SWPPP. A copy of
the signatures shall be submitted to the Engineer and the Owner.
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PART 2 -- PRODUCTS (Not Used)

PART 3 -- EXECUTION

A. Continuous Service: The sediment and erosion control items are to be installed prior to
the commencement of all other construction activities on site. Continuous maintenance
shall be required until the next contract has been signed. To transfer the Notice of
Intent, a letter is to be written and signed by the new contractor. Once this letter has
been received and approved by the Division of Water the Contractor’'s responsibility
shall be relieved.

B. Prepare Daily Field Reports per SWPPP requirements. Submit to regulatory agency as
required.

C. Prepare Erosion and Sediment Control Inspection and Maintenance Report Form
weekly per SWPPP requirements.

- END OF SECTION -
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SECTION 02500

SURFACE RESTORATION

PART 1 -- GENERAL

1.01

1.02

THE REQUIREMENT

Provide all labor, equipment, and materials necessary for final grading, topsoil placement,
and miscellaneous site work not included under other Sections but required to complete the
work as shown on the Drawings and specified herein.

RELATED WORK SPECIFIED ELSEWHERE

Section 02200 - Earthwork

Section 02276 — Sediment and Erosion Control

Section 02910 - Final Grading and Landscaping

PART 2 -- MATERIALS

2.01

A.

TOPSOIL

Topsoil shall meet the requirements of Section 02200 — Earthwork.

PART 3 -- EXECUTION

3.01

A.

3.02

FINAL GRADING

Following approval of rough grading the subgrade shall be prepared as follows:

1. For riprap, bare soil 24 inches below finish grade or as directed by Engineer.
2. For topsoil, scarify 2-inches deep at 4 inches below finish grade.

TOPSOIL PLACEMENT

Topsoil shall be placed over all areas disturbed during construction under any contract
except those areas which will be paved, graveled or riprapped.

Topsoil shall be spread in place for lawn and road shoulder seed areas at a 4-inch
consolidated depth and at a sufficient quantity for plant beds and backfill for shrubs and
trees.

Topsoil shall not be placed in a frozen or muddy condition.
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D. Final surface shall be hand or mechanically raked to an even finished surface to finish grade
as shown on Drawings.

E. All stones and roots over 4-inches and rubbish and other deleterious materials shall be
removed and disposed of.

- END OF SECTION -
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SECTION 02510

PAVING AND SURFACING

PART 1 -- GENERAL

1.01

A.

1.02

1.038

1.04

1.05

50084-000\10-16-14 02510-1

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this
Section.

Kentucky Transportation Cabinet (KYTC) Standard Specifications for Road and
Bridge Construction, latest edition, and Supplemental Specifications to the
Standard Specifications.

Report of Geotechnical Exploration and Investigation, refer to report.

SUMMARY

Related Sections include the following:

1. Division 2 Section "Earthwork" for aggregate subbase and base courses
and for aggregate pavement shoulders.

SYSTEM DESCRIPTION

Provide hot-mix asphalt paving according to materials, workmanship, and other
applicable requirements of standard specifications of the Kentucky
Transportation Cabinet (KYTC), except as modified herein.

1. Standard Specification: Kentucky Transportation Cabinet (KYTC)
Standard Specifications for Road and Bridge Construction, latest edition,
and Supplemental Specifications to the Standard Specifications.

2. Additional Reference: Asphalt Institute MS-2

3. Measurement and payment provisions and safety program submittals
included in standard specifications do not apply to this Section.

SUBMITTALS

Job-Mix Designs: For each job mix proposed for the Work.

QUALITY ASSURANCE

Hot Mix Asphalt Producer Qualifications: Engage a firm experienced in

producing hot-mix asphalt similar to that indicated for this Project and with a
record of successful in-service performance.

KAW: RRS IMPROVEMENTS
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1. Firm shall be qualified through the Kentucky Transportation Cabinet as an
approved Asphalt Paving contractor.

B. Testing and inspection: The owner shall retain a qualified testing laboratory for
testing and inspection.

1.06 PROJECT CONDITIONS

A. Environmental Limitations: Do not apply asphalt materials if subgrade is wet or
excessively damp. Comply with the provisions of KYTC Standard Specifications
Section 403.03.01 for temperature requirements. Asphalt Pavement may be
placed between November 15" and April 1st if the ambient temperature
requirements are met.

B. Pavement-Marking Paint: Proceed with pavement marking only on clean, dry
surfaces and at a minimum ambient or surface temperature of 40 deg F
(4 deg C) for oil-based materials, 50 deg F (10 deg C) for water-based materials,
and not exceeding 95 deg F (35 deg C).

PART 2 -- PRODUCTS

2.01 AGGREGATES

A. General: Use materials and gradations that have performed satisfactorily in
previous installations.

B. Coarse Aggregate: Sound, angular crushed stone, or crushed gravel, complying
with KYTC Standard Specifications Section 805.

C. Fine Aggregate: Natural sand or sand prepared from stone, gravel, properly
cured blast-furnace slag, or combinations thereof complying with KYTC Standard
Specifications Section 804.

D. Recycled (Reclaimed) Asphalt Pavement (RAP): milled or removed asphalt
pavement may be utilized in accordance with KYTC Standard Specifications
Section 409.

2.02 ASPHALT MATERIALS.

A. Asphalt Binder: AASHTO MP 1, Performance Graded Binder PG 64-22 for
general applications. The contractor may utilize PG 58-22 when asphalt mixture
contains more than 15% Recycle Asphalt Pavement (RAP). Note: PG 58-22 is
the lowest grade asphalt that should be used in Kentucky.

B. Tack Coat: Comply with provisions in KYTC Standard Specifications Section
406.
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2.03 AUXILIARY MATERIALS

A. Pavement-Marking Paint: Alkyd-resin type, ready-mixed, complying with FS TT-
P-115, Type I, or AASHTO M-248, Type N.

B. Pavement-Marking Paint: Latex, water-base emulsion, ready-mixed, complying
with FS TT-P-1952.

1. Color: White.
2. Color: ADA Blue for all mobility inpaired striping and symbols.

C. Glass Beads: AASHTO M-247

2.04 MIXES

A. Hot-Mix Asphalt: Hot-laid, hot-mix asphalt plant mixes meeting the requirements
of the Standard Specifications of the Kentucky Transportation Cabinet (KYTC) or
Asphalt Institute (Al) MS-2 and complying with the following requirements:

1. Base Course: Produce KYTC mixture designation Class 1 Base or a
Marshall mixture from Al MS-2. There shall be no restrictions on polish
resistant aggregates (utilize KYTC Type “D” aggregates). Recycled
Asphalt Pavement (RAP) may be utilized in accordance with KYTC
Standard Specifications Section 409.

2. Surface Course: KYTC mixture designation Class 1 Surface or a
Marshall mixture from Al MS -2. The mixture gradation may pass through
the restricted zone and there shall be no restriction on polish resistant
aggregates (utilize KYTC Type “D” aggregates). Recycled Asphalt
Pavement (RAP) may be utilized in accordance with KYTC Standard
Specifications Section 409.

3. Provide mixes complying with composition, grading, and tolerance
requirements in KYTC Standard Specifications or Al MS-2 for the
following nominal, maximum aggregate sizes:

a. Base Course: Mixture with a nominal maximum aggregate size of
.75 inch (19 mm) with a minimum Voids in the Mineral Aggregate
(VMA) of 12 percent.

b. Surface Course: Mixture with a nominal maximum aggregate size
of 0.38 inch (9.5 mm) with a minimum VMA of 14 percent.

PART 3 -- EXECUTION

3.01 EXAMINATION

A. Verify that subgrade is dry and in suitable condition to support paving and
imposed loads.

50084-000\10-16-14 02510-3 KAW: RRS IMPROVEMENTS



B. Proof-roll subbase using loaded dump trucks or heavy rubber-tired construction
equipment to locate areas that are unstable or that require further compaction.

C. Proceed with paving only after unsatisfactory conditions have been corrected.

D. Patching: Fill excavated pavements with hot-mix asphalt base mix and, while still
hot, compact flush with adjacent surface.

E. Patching: Partially fill excavated pavements with hot-mix asphalt base mix and,
while still hot, compact. Cover asphalt base course with compacted, hot-mix
surface layer finished flush with adjacent surfaces.

3.02 SURFACE PREPARATION

A. General: Immediately before placing asphalt materials, remove loose and
deleterious material from substrate surfaces. Ensure that prepared subgrade is
ready to receive paving.

1. Sweep loose granular particles from surface of unbound-aggregate base
course. Do not dislodge or disturb aggregate embedded in compacted
surface of base course.

B. Tack Coat: Comply with provisions in KYTC Standard Specifications Section
406.

3.03 HOT-MIX ASPHALT PLACING

A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike
off. Place asphalt mix by hand to areas inaccessible to equipment in a manner
that prevents segregation of mix. Comply with applicable provisions of KYTC
Standard Specifications Section 403 for delivery, placement, spreading and
compaction of the mixture.

1. Average Density: 92 percent of reference maximum theoretical density
according to ASTM D 2041, but not less than 90 percent.

3.04 INSTALLATION TOLERANCES

A. Thickness: Compact each course to produce the thickness indicated within the
following tolerances:

1. Base Course: Plus or minus 1/2 inch (13 mm).
2. Surface Course: Plus or minus 1/4 inch (6 mm).
3. Design for a minimum fall of 1% to facilitate drainage (2% recommended)

— END OF SECTION -
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SECTION 02604

UTILITY STRUCTURES

PART 1 -- GENERAL

1.01

1.02

®

o 0O

m

1.03

1.04

THE REQUIREMENT

Furnish all materials, labor, equipment, and tools required for the design, fabrication,
delivery and installment of utility structures and appurtenances in accordance with the
Drawings and as specified herein.

RELATED WORK SPECIFIED ELSEWHERE

Section 02200 - Earthwork

Section 03200 - Reinforcing Steel

Section 03250 - Concrete Accessories

Section 03300 - Cast-in-Place Concrete

Section 03400 - Precast Concrete

Section 05540 - Castings

REFERENCE SPECIFICATIONS, CODES AND STANDARDS

Without limiting the generality of the other requirements of the specifications, all work herein
shall conform to the applicable requirements of the following documents. All referenced

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

1. Federal Specification No. SS-5-00210 - Gaskets
2. ASTM C478 - Specification for Precast Reinforced Concrete Manhole Sections
SUBMITTALS

Submit samples and/or Shop Drawings in accordance with Section 01300, Submittals.

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

1. Complete layout and installation Drawings and schedules with clearly marked
dimensions.
2. Material certificates on all piping materials.

50084-000\10-16-14 02604-1 KAW: RRS IMPROVEMENTS

H49506280



3. Structural design calculations sealed by a P.E. registered in Indiana. Design
calculations for precast manholes and vaults shall include confirmation structures
adequately resist flotation when they are totally empty and subjected to groundwater
full height of structure.

4. Results of leakage test

PART 2 -- PRODUCTS

2.01

A.

2.02

2.03

A.

PRECAST MANHOLES, VAULTS, AND METER BOXES

Precast utility structures shall be furnished with waterstops, sleeves and openings as noted
on the Drawings. Box out for wall pipes shall conform accurately to the sizes and elevations
of the adjoining pipes. Precast utility structures shall be watertight and conform to the
requirements of ASTM C 478 with the following modifications there to:

1. Materials shall conform to Section 03400, Precast Concrete.
2. Manholes shall meet the following:
a. Manhole section shall have an internal diameter of 4'-0", unless noted
otherwise.
b. Minimum manhole wall thicknesses shall be 5 inches for 4 foot and 5 foot

diameter manholes, 6 inches for 6 foot diameter manholes and 7 inches for
7 foot diameter manholes.

C. Manholes shall include ballast concrete and/or other means necessary to
insure manholes resist flotation when empty and subjected to groundwater
full height of structure.

3. The date and name of manufacturer shall be marked inside each precast section.
4, No more than two lift holes may be cast or drilled in each section.

5. Dimensions shall be as shown on the Drawings.

6. Covers and frames shall be as specified in Section 2.13.

7. Mechanical Details such as piping, electrical, and other details shall be as shown on

the Drawings.
Joints between manhole riser sections and at base slabs shall be groove type.
BRICK
Brick shall be sound, hard-burned common brick conforming to ASTM C32, Grade MS.
MORTAR

Mortar shall conform to Section 04100 Mortar and Masonry Grout.
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2.04

2.05

2.06

2.07

2.08

2.09

2.10

2.11

CONCRETE

Concrete shall conform to Section 03300, Cast-in-Place Concrete.
REINFORCING

Reinforcing shall conform to Section 03200, Reinforcing Steel.
PRECAST CONCRETE

Precast concrete shall conform to Section 03400, Precast Concrete.
CONCRETE BLOCK

Concrete block shall be solid, rectangular concrete masonry units conforming to ASTM
C139.

CASTINGS

Castings shall conform to Section 05540, Castings. Casting shall be of the type and size
indicated on the Drawings.

STEPS

Steps shall be constructed of Grade 60 steel reinforcing rod (min. 1/2-inch) and completely
encapsulated with a wear resistant and chemical resistant rubber.

Each step shall have a minimum vertical load resistance of 800 pounds and a minimum pull-
out resistance of 400 pounds.

The steps shall have 11-inch minimum tread width and shall be placed at 16-inches on
center, as shown on the Drawings.

Steps shall be cast in place with the concrete.
Steps shall only be installed as shown on the Drawings or required in the Specifications.
JOINT SEALANT

Joint sealant shall be a preformed flexible sealant conforming to the requirements of ASTM
C990, paragraph 6.2, Butyl Rubber Sealant. Joint sealant shall be Pro-Stik Butyl Sealant by
Press-Seal, Butyl-Nek Join Sealant by Henry, CS-102 Butyl Rubber Sealant for all Precast
Structures by ConSeal, or equal.

FLEXIBLE RUBBER SLEEVE

The spring set type shall have a stainless steel interior power sleeve or expander and shall
be the PSX assembly by Press-Seal Gasket Corporation, the Kor-N-Seal assembly by
National Pollution Control Systems, or Lock Joint Flexible Manhole Sleeve by Interpace
Corp.
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2.12

2.14

2.15

The cast-in-place type shall conform to ASTM C923 and shall include stainless steel take up
clamps.

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

RUBBER BLADDER

The rubber bladder seal shall conform to ASTM C923 suitable for pressure testing at 10 psi
minimum, with a 3/8 inch minimum wall thickness.

The rubber bladder seal shall contain an environmentally safe, anti-bacterial compound
which turns into a high viscosity gel when in contact with pressurized water.

The rubber bladder seal shall be NPC Contour Seal by Kor-N-Seal, or equal.
COVERS AND FRAMES

Covers and frames shall comply with Section 05540, Castings and shall be provided by the
utility structure manufacturer.

Manhole covers and frames shall meet the following requirements:

1. Locate so that there is ready access to the manhole steps

2. Clear opening shall be a minimum of 22 inches, unless otherwise indicated on the
Drawings.

3. Watertight manhole frames and covers shall be suitable for 20 psi internal pressure

and shall be East Jordan Iron Works Model 1890, or equal.

4, Non-watertight manhole covers shall be perforated and shall be East Jordan Iron
Works Model 1945, or equal.

Vault covers shall have lifting handles and shall be bolted with stainless steel bolts
complying with Section 05050, Metal Fastening.

All frames and covers shall be given one shop coat of asphalt or coal tar varnish, unless
otherwise specified.

Frames and covers shall be identical throughout the Contract.

GRATES

Grates shall comply with Section 05540, Castings.

CONCRETE BALLAST

Concrete ballast shall be Class B concrete in conformance with Section 03300, Cast-in-

Place Concrete. Ballast shall be provided as necessary to insure manhole resists flotation
when empty and subjected to full height groundwater conditions.
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2.16

2.17

FLEXIBLE JOINT SEALER

Flexible joint sealer shall be a rubber ring waterstop as manufactured by Fernco Joint
Sealer Co., or equal.

EPOXY BONDING AGENT

Epoxy bonding agent shall conform to Section 03250, Concrete Accessories.

PART 3 -- EXECUTION

3.01

3.03

3.04

DESIGN CRITERIA

Precast items subjected to vehicular traffic shall be designed for H-20 traffic loading. Other
precast items shall be designed for a vertical live load of 300 psf.

Walls of precast items shall be designed for a vertical surcharge of 100 psf.

Precast manholes and vaults shall be designed to resist flotation when totally empty and
subjected to groundwater full height of the manhole.

FABRICATION AND CASTING

Fabrication and casting shall conform to Section 03400, Precast Concrete, and to Section
03300, Cast-in-Place Concrete.

All base sections designated to receive concrete ballast and all electrical manholes shall
extend monolithically a minimum of 6 inches beyond the outside face of the wall for the
entire periphery. All other utility structures shall have a standard base.

Utility structures built around existing pipe shall have a cast-in-place base slab.

HANDLING, TRANSPORTING, AND STORING

Handling, transporting and storing of precast items shall comply with Section 03400,
Precast Concrete.

INSTALLATION

Installation shall conform with Section 03400, Precast Concrete and with the manufacturer's
recommendations or to Section 03300, Cast-in-Place Concrete.

Frames and covers or grates shall be set so that tops are at elevations indicated on the
Drawings or flush with finished grade where no elevation is indicated.

Joints between riser sections shall be sealed with joint sealant.
All openings in utility structures shall have flexible rubber sleeves sized to fit the connecting

pipe and installed to provide watertight joints in accordance with the manufacturer's
recommendations. The interior of the sleeve shall be filled with Class B concrete.
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Openings that are too large for flexible rubber sleeves shall Use rubber bladder seals which
are expanded by water injected using a pressure pump.

All units shall be installed plumb and level.

All lift holes and joints shall be filled with non-shrink grout conforming to Section 03600,
grout inside and out.

The manhole frames shall be set to their required elevations either with grade rings or with
two or three courses of brick masonry laid around the top of the upper wall section. Such
brick work shall be given a 1-inch mortar coat on the inside and out.

Concrete ballast shall be placed so that it bears directly on the utility structure base against
the outer wall monolithically encircling the structure for the full height indicated on the
Drawings and shall not extend more than 24 inches beyond the edge of the wall. Additional
ballast may be required where the depth or elevation of the structure varies from the
Drawings.

Brick or Concrete Block

Brick or concrete block shall be laid with broken joints and all horizontal and vertical joints
filled with cement-sand mortar. Outside of walls shall be plastered with a minimum 1-inch
thick coat of cement-sand mortar troweled smooth.

Connection to Existing Pipe

1. Verify the diameter and invert elevation of existing pipe to be connected to new
utility structures prior to beginning work on the structures.

2. Provide adequate protection to prevent damage to the existing pipe.

3. Provide adequate means for plugging and/or transferring the existing flow in the pipe
to allow for the construction of inverts and grouting.

4. Cut off the existing pipe sufficiently for connection to the new structure and remove.

5. Thoroughly clean all foreign matter and coat the pipe surface with epoxy adhesive
where the pipe joins the new structure.

6. Install a flexible joint sealer around the pipe.
7. Grout inside and outside of wall penetration with nonshrink grout.
Backfill structures in accordance with Section 02200, Earthwork.

Clean all structures of any accumulation of silt, debris, or foreign matter and keep clean until
final acceptance of the work.

Excavation shall conform to Section 02200, Earthwork.

Structure bases shall bear on a minimum of 8 inches of compacted stone unless otherwise
indicated on the Drawings.
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3.05

3.06

3.07

Channel Inverts

1. Inverts shall be placed using Class B concrete with forms sufficient to provide a
smooth half-round shape as shown on the Drawings. Manhole bases employing full
depth precast inverts are acceptable.

2. Where the slope of the line does not change through a manhole, a constant slope
shall be maintained in the invert. Where slope changes occur within a given
manhole, the transition shall be smooth and shall occur at the approximate center of
the manhole.

3. Inverts shown on the Drawings are taken at the center of the manhole unless
otherwise noted.

ADJUSTMENTS TO EXISTING UTILITY STRUCTURES

Adjust structures as indicated on the Drawings using concrete or cast iron adjustment rings
by approved methods.

Clean covers and inlet castings of all foreign material and paint with one coat of coal tar
€pOoxy.

ADJUSTING COLLARS AND FINAL ADJUSTMENTS

Adjusting collars shall be as shown on the Drawings. Final adjustments shall be made so
that the manhole ring and cover will be smooth and flush with the finished grade of the
adjacent surface, or as otherwise indicated on the Drawings for manholes shown above
grade.

FLUSHING AND TESTING

Obstruction - After backfilling, all sewers shall be inspected for obstructions and shall be
flushed with water. Flushing shall be a minimum velocity of 2.5 feet per second for a
duration acceptable to the Design/Builder. Flushing shall remove all dirt, stones, pieces of
wood and other debris which accumulated in the sewer during construction. The
Subcontractor shall provide a means acceptable to the Design/Builder for removal of debris
flushed from each section of sewer. If after flushing, any obstructions remain, they shall be
removed at the Subcontractor's expense.

Visual Inspection - Sewer lines shall be visually inspected from every manhole by use of
mirrors, television cameras, or other devices for visual inspection, and the lines shall all
exhibit a fully circular pattern when viewed from one manhole to the next. Lines which do
not exhibit a true line and grade or have structural defects shall be corrected to meet these
gualifications.

Leakage - Sewers shall be tested for leakage. The program of testing shall fit the conditions
as mutually determined by the Design/Builder and the Subcontractor. The Subcontractor
shall take all necessary precautions to prevent any joints from drawing while the sewers or
their appurtenances are being tested. The Subcontractor shall, at his own expense, correct
any excess leakage and repair any damage to the pipe and their appurtenances, or to any
structures resulting from or caused by these tests.
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D. Leakage Test Procedure - Each section of sewer shall be tested by closing the lower end of
the sewer to be tested and the inlet sewer of the upper manhole with stoppers and filling the
pipe and manhole with water to a point 6 feet above the crown of the open sewer in the
upper manhole, or, if ground water is present, 6 feet above the sections average adjacent
ground water level as indicated by a monitor well installed adjacent to each manhole. The
line shall be filled with water prior to testing and allowed to stand until the pipe has reached
its maximum absorption, but not less than two (2) hours. After maximum absorption has
been reached, the head shall be re-established and tested for at least six (6) hours
maintaining the head specified above by measured additions of water. The sum of these
additions shall be the leakage for the test period.

If ground water is present to a height of at least 6 feet above the crown of the sewer at the
upper end of the pipe section to be tested, the leakage test may be made by measuring the
rate of infiltration using a suitable weir or other measuring device approved by the
Design/Builder. Whether the test is made by infiltration or exfiltration, the allowable leakage
shall not exceed 100 gallons per day per inch of diameter per mile of sewer being tested.

Where the actual leakage exceeds the allowable, the Subcontractor shall discover the
cause and correct it before the sewer will be accepted. For the purpose of this subsection,
a section of sewer is defined as that length of sewer between successive manholes or
special structures or stubouts for future connections.

E. Low Pressure Compressed Air Test - If the leakage cannot be located by infiltration or
exfiltration testing, this type test may be used. The pipeline shall be considered acceptable,
when tested at an average pressure of 3.0 psi greater than the average back pressure of
any groundwater that may submerge the pipe, if the section under test does not lose air at a
rate greater than 0.0030 cfm per sq. ft. of internal pipe surface.

F. Deflection Test - No sooner than thirty (30) days after final backfill installation, each section
of PVC pipe shall be checked for vertical deflection using an electronic deflecto-meter or a
rigid "Go-No-Go" device. Vertical deflection shall not exceed five (5) percent of the inside
pipe diameter for PVC pipe.

Where the actual deflection exceeds the allowable, the Subcontractor shall discover the
cause and correct it before the pipe will be acceptable. For the purpose of this subsection,
a section of sewer is defined as that length of sewer between successive manholes or
special structures or stubouts for future connections.

G. Costof Testing and Repairs - Any and all work necessary to bring the line into conformance
with the infiltration and deflection specifications shall be performed by the Subcontractor at
no extra cost to the Owner. All apparent sources of infiltration and excessive deflection
shall be repaired by the Subcontractor.

The Subcontractor shall provide all water, plugs, hoses, pumps, equipment, etc. necessary
for the proper flushing and testing of the sewers.

- END OF SECTION -
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SECTION 02710

STORM DRAINS AND ROOF DRAINS

PART 1 - GENERAL

1.01

1.02

1.03

THE REQUIREMENT

Furnish all labor, equipment and materials in connection with the installation of exterior
underground storm drains and roof drains as shown on the Contract Drawings and specified
herein.

RELATED WORK SPECIFIED ELSEWHERE

Section 02200 — Earthwork

REFERENCE SPECIFICATIONS, CODES AND STANDARDS

ASTM C 76 - Standard Specification for Reinforced Concrete Culvert, Storm Drain, and
Sewer Pipe.

ASTM C 150 - Standard Specification for Portland Cement.

ASTM C 443 - Standard Specification for Joints for Concrete Pipe and Manholes, Using
Rubber Gaskets.

AWWA C 110 — Standard Specification for Ductile lIron Pipe & Fittings for Water and
Other Liquids.

AWWA C 151 - American National Standard for Ductile-Iron Pipe, Centrifugally Cast, for
Water.

ASTM D 2321 — Standard Practice for Underground Installation of Thermoplastic Pipe for
Sewers and other Gravity-Flow Applications.

ASTM D 3350 — Standard Specifications for Polyethylene Plastic Pipe and Fitting Material.

ASTM F 447 — Standard Specifications for Elastomeric Seals (Gaskets) for Joining Plastic
Pipe.

AASHTO M 198 - Standard Specification for Joints for Concrete Pipe, Manholes, and
Precast Box Sections Using Preformed Flexible Joint Sealants

AASHTO M 294 — Standard Specifications for Corrugated Polyethylene Pipe (12” to 367).

AASHTO Section 30 — Thermoplastic Pipe.
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1.04

SUBMITTALS

Furnish and submit shop drawings and certificates for the piping work as outlined in the
General Conditions and Division 1.

Special care shall be exercised during delivery, distribution and storage of the pipe and
fittings to prevent damage. Damaged pipe will be rejected and shall be replaced at the
Contractor's expense. Storage of pipe and fittings, prior to use, shall be in such a manner
as to keep the materials clean and dry.

PART 2 - PRODUCTS

2.01

A

2.02

REINFORCED CONCRETE PIPE (RCP) - CULVERTS
Pipe and Fittings

1. Reinforced concrete pipe and fittings shall conform to ASTM Standard C-76, Class
lll, Wall thickness B, unless otherwise noted on the Contract Drawings. All pipe
shall be of the sizes indicated on the drawings. Elliptical reinforcement will not be
permitted. All pipe shall be aged at the manufacturing plant for at least fourteen
(14) days before delivery to the job site.

Joints

1. Pipe may be provided with bell and spigot or tongue and grooved ends. Pipe joints
shall be made with rubber gaskets of an approved type and manufacture. Gaskets
shall be of the flat or O-ring type. The design of joints and the physical requirements
for rubber type gaskets shall conform to ASTM Standard C-443. Joints for the
reinforced concrete culvert and drain pipe shall have bell and spigot ends with
flexible plastic gaskets meeting the requirements of AASHTO M198, Type B

Joint Lubricant

1. Joint lubricant shall be of the type recommended by the manufacturer. Use of
petroleum-based lubricants is not permitted.

Ductile Iron Pipe (DIP) - Roof Drains

Pipe

1. Shall be centrifugally cast in metal molds or sand lined molds in accordance with
ANSI A21.51 (AWWA C151) of grade 70-50-05 ductile iron. The above standard
covers ductile iron pipe with nominal pipe sizes from three (3) inches up to and
including fifty-four (54) inches in diameter.

2. Shall have a rated working pressure of 150 psi.

3. Shall be a minimum PC 150.
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B. Fittings

1. Shall be manufactured in accordance with ANSI A21.10 (AWWA C110).

2. Shall be manufactured of grade 70 - 50 - 05 ductile iron.

3. Shall have a rated working pressure of 250 psi.

4. Grey iron fittings which conform to the specifications contained herein may be used

with ductile iron pipe providing the piping systems minimum working pressure is met
or exceeded, and only where ductile iron fittings are not manufactured for a specific
fitting.

C. Coatings and Linings for Pipe and Fittings

1. The standard asphaltic coating shall be applied to the exterior wall of the pipe and
fittings in accordance with ANSI A21.51 (AWWA C151).

2. The pipe and fittings shall be cement mortar lined to twice the standard thickness in
accordance with ANSI A21.4 (AWWA C104) except as specified in the pipe
schedule. A seal coat of asphaltic material shall be applied to the mortar lining.

D. Joints
1. Joints shall be push on type in accordance with ANSI A21.11 (AWWA CIlI).
2.03 SMOOTH LINED CORRUGATED POLYETHYLENE PIPE - STORM DRAINS
A. General

1. Smooth lined corrugated polyethylene pipe shall be used for storm drains and shall
be BLUE SEAL watertight HDPE pipe as manufactured by Hancor, Inc., N-12 WT IB
(Watertight) Pipe by ADS, Inc., or approved equal.

B. Pipe and Fittings

1. Smooth lined corrugated polyethylene pipe and fittings shall conform to AASHTO
M252-TYPE S for 4" to 10"¢ and AASHTO M294 - TYPE S for 12" to 36"¢. All
pipes shall be of the sizes indicated on the drawings.

C. Joints

1. Joints shall be watertight bell and spigot type; Hancor, Inc. BLUE SEAL, ADS, Inc.
N-12 WT IB, or equal.

D. Foundation Drains
1. Foundation drains shall conform to AASHTO M252-TYPE C. Drains shall have

drilled perforations and be Heavy Duty-AASHTO Pipe as manufactured by Hancor,
Inc., Single Wall Corrugate Pipe by ADS, Inc., or approved equal.
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2.04

BACKFILL MATERIAL

Locally available materials shall be used for pipe backfill if Contractor demonstrates the
soils meet one of the acceptable soil classifications outlined in Table 1. Imported
materials meeting the criteria of Table 1 may also be used.

TABLE 1 — ACCEPTABLE BACKFILL MATERIAL AND COMPACTION
REQUIREMENTS

SOIL CLASSIFICATIONS
ASTM ASTM AASHTO | Minimum Standard

DESCRIPTION D 2321 D 2487 M 43 Proctor Density %
Graded or crushed, crushed Class | - 5 Dumped
stone, gravel 56
Well-graded sand, gravels and Class Il GwW 57 95%
gravel/sand mixtures, poorly GP 6
graded sand, gravels and SW
gravel/sand mixtures; little or no SP
fines
Silty or clayey gravels, Class Il GM Gravel 95%
gravel/sand/silt or gravel and GC and Sand
clay mixtures; silty or clayey SM (<10%
sands, sand/clay or sand/silt SC fines)
mixtures

PART 3 — EXECUTION

Each length of pipe and fittings delivered to the property shall be inspected by the
Contractor, in the presence of the Engineer, for flaws, cracks, dimensional tolerances and
compliance with the referenced Standards. The Contractor shall provide the Engineer with
suitable templates or calipers for checking pipe dimensions. Only lengths of pipe and
fittings accepted by the Engineer and so marked may be installed in the work.

Trenching, bedding and backfilling shall be as specified in Section 02225 these
Specifications and Section 2.04 Backfill Material of this Specification. Under no condition
shall pipe be laid in water or when trench conditions or weather are unsuitable for such

3.01 INSPECTION
A.
3.02 INSTALLATION
A.
work.
B.

All pipes and fittings shall be handled carefully in loading and unloading. They shall be lifted
by hoists or lowered on skidways in such a manner as to avoid shock. Derricks, ropes or
other suitable equipment shall be used for lowering the pipe into the trench. Pipe and
fittings shall not be dropped or dumped.
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3.03

Each pipe and fitting shall be inspected before it is lowered into the trench. The interior of
the pipe and all joint surfaces shall be thoroughly cleaned and shall thereafter be
maintained clean. The open ends of pipe shall be securely plugged whenever pipe laying is
not in progress.

Pipe and fittings shall be selected so that there will be as small a deviation as possible at
the joints and so that inverts present a smooth surface. All joints shall be installed, made up
and inspected in accordance with approved printed instructions of the manufacturer. Pipe
and fittings which do not fit together to form a tight joint will be rejected.

Cutting of reinforced concrete pipe will be permitted only at connections to structures and be
accomplished by abrasive saws. Cutting of other pipe materials shall be done only with
mechanical cutters and in accordance with the manufacturer's recommendations.

Pipe shall be laid accurately to the lines and grades shown on the drawings or as directed
by the Engineer.

If an adequate foundation for the pipe is not available at the desired depth, additional
excavation shall be required and the foundation brought to desired grade with suitable
granular material.

Rock outcroppings, very soft soils such as muck, and other similar materials not providing
proper foundation support shall be removed/replaced with suitable granular material.

Bedding material directly under the pipe invert shall be left in native condition and not
compacted. Pipe shall be placed on the bedding, then backfilled under the pipe haunches
before further backfill is placed.

Class | materials may be dumped around pipe. Voids shall be eliminated by knifing under
and around the pipe or by other approved technique.

Inorganic silts, and gravelly, sandy, or silty clays, and other Class IV materials (not shown in
Table 1) shall not be used for pipe backfill.

Any section of the pipe that is found defective in material, alignment, grade, joints, or
otherwise, shall be satisfactorily corrected by the Contractor at no additional cost to the
Owner.

COMPACTION

General

1. Place and assure backfill and fill materials achieve an equal or higher degree of
compaction than undisturbed materials adjacent to the work.

2. In no case shall degree of compaction below “Minimum Compactions” specified be
accepted.

Compaction Requirements: Unless noted otherwise on the Drawings or more stringently
by other sections of these Specifications, comply with following trench compaction
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criteria:

TABLE 2 — - MINIMUM COMPACTIONS

LOCATION SOIL TYPE DENSITY
1. Compacted select backfill:
All applicable areas Cohesive soll 95 percent of maximum dry

density by ASTM D698

Cohensionless soils | 75 percent of maximum relative
density by ASTM D4253 and

ASTM D4254
2. Common trench backfill:
Under pavements roadways Cohesive soils 95 percent of maximum dry
surfaces, D698 within density by ASTM D698

highway right-of-ways,
adjacent to retaining walls

Cohensionless soils | 75 percent of maximum relative
density by ASTM D4253 and

ASTM D4254
Under turfed, sodded plant Cohesive soils 95 percent of maximum dry
seeded, non-traffic areas density by ASTM D698

Cohensionless soils | 75 percent of maximum relative
density by ASTM D4253 and
ASTM D4254

C. Ensure backfill materials have moisture content within three (3) percent of optimum
moisture content at the time of placement.

3.04 TESTING
A. General
1. The Contractor shall provide at his own expense, all labor, material, measuring

devices and water necessary to perform the required tests. All tests shall be
performed in the presence of the Engineer. Disposal of water shall be in
accordance with Section 01010.

B. Tests by Manufacturer

1. An infiltration and exfiltration test for the pipe shall be made at the place of
manufacture. Certified test results shall be submitted. The infiltration or exfiltration
allowance shall not exceed 250 gallons per inch of pipe diameter per mile per day.
One joint test for each two hundred feet of pipe to be furnished.

C. Exfiltration and Infiltration Tests
1. The pipe shall be tested for leakage by exfiltration and/or infiltration tests after
installation and back-filling. Exfiltration or infiltration shall not exceed 250 gallons

per inch of pipe diameter per mile per day. If the leakage is greater than that volume
allowed, the Contractor shall locate and repair or replace defective joints or pipes at
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his expense until the leakage is within the specified allowance.

2. Exfiltration tests shall be performed on all pipe where the ground- water elevation is
one foot above the crown of the pipe or less. ExXfiltration tests shall impose a head
of at least 2 feet on the pipe at the maximum elevation of the length to be tested. An
allowance of an additional 10 percent of gallonage shall be permitted for each
additional 2 feet of head over the initial 2 foot minimum. Infiltration tests shall be
performed for all other pipe where the groundwater table is greater than one foot
above the crown of the pipe.

END OF SECTION
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SECTION 02795

PERMEABLE PAVERS

PART 1 -- GENERAL

1.01 SUMMARY

A. Section Includes

Nouoh~wbdhrE

Permeable interlocking concrete pavers.
Crushed stone bedding material.
Open-graded subbase aggregate.
Open-graded base aggregate.

Bedding and joint/opening filler materials.
Edge restraints.

Geotextiles

B. Related Sections - Drawings and general provisions of the Contract, including General
and Supplementary Conditions and Division 1 Specification Sections, apply to this
Section.

1.02 REFERENCES
A. American Society for Testing and Materials (ASTM)

1.

C 67, Standard Test Methods for Sampling and Testing Concrete Masonry Units
and Related Units.

C 131, Standard Test Method for Resistance to Degradation of Small-Size
Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine.

C 136, Method for Sieve Analysis for Fine and Coarse Aggregate.

C 140, Test Methods for Sampling and Testing Brick and Structural Clay Tile,
Section 8 — Freezing and Thawing.

D 448, Standard Classification for Sizes of Aggregate for Road and Bridge
Construction.

C 936, Standard Specification for Solid Interlocking Concrete Pavers.
C 979, Specification for Pigments for Integrally Colored Concrete.

D 698, Test Methods for Moisture Density Relations of Soil and Soil Aggregate
Mixtures Using a 5.5-Ib (2.49 kg) Rammer and 12 in. (305 mm) drop.

D 1557, Test Methods for Moisture Density Relations of Soil and Soil Aggregate
Mixtures Using a 10-lb (4.54 kg) Rammer and 18 in. (457 mm) drop.
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1.03

10. D 1883, Test Method for California Bearing Ratio of Laboratory-Compacted Soils.

11. D 4254, Standard Test Methods for Minimum Index Density and Unit Weight of
Soils and Calculation of Relative Density.

Interlocking Concrete Pavement Institute (ICPI)
1. Permeable Interlocking Concrete Pavement Manual.
SUBMITTALS

In accordance with Conditions of the Contract and Division 1 Submittal Procedures
Section.

Manufacturer’s drawing and details: Indicate perimeter conditions, junction with other
materials, expansion and control joints, paver layout, patterns, color arrangement,
installation and setting details. Indicate layout, pattern, and relationship of paving joints
to fixtures and project formed details.

Minimum 3 |b (2 kg) samples of subbase, base and bedding aggregate materials.

Sieve analysis of aggregates for subbase, base and bedding materials per ASTM C 136.

Soils report indicating density test reports, classification, and infiltration rate measured
on-site under compacted conditions, and suitability for the intended project.

Erosion and sediment control plan.

Permeable concrete pavers:

1. Manufacturer’s product catalog sheets with specifications.

2. Four representative full-size samples of each paver type, thickness, color, and
finish. Submit samples indicating the range of color expected in the finished
installation.

3. Accepted samples become the standard of acceptance for the work of this
Section.

4. Laboratory test reports certifying compliance of the concrete pavers with ASTM C
936.

5. Manufacturer's material safety data sheets for the safe handling of the specified

materials and products.

6. Manufacturer’s written quality control procedures including representative
samples of production record keeping that ensure conformance of paving
products to the project specifications.

Paver Installation Subcontractor:

1. A copy of Subcontractor’s current certificate from the Interlocking Concrete
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1.04

1.05

Pavement Institute Concrete Paver Installer Certification program.

2. Job references from projects of a similar size and complexity. Provide
Owner/Client/Contractor names, postal address, phone, fax, and email address.

3. Written Method Statement and Quality Control Plan that describes material
staging and flow, paving direction and installation procedures, including
representative reporting forms that ensure conformance to the project
specifications.

QUALITY ASSURANCE
Paver Installation Subcontractor Qualifications:

1. Use an installer having successfully completed concrete paver installation similar
in design, material and extent indicated on this project.

2. Use an installer holding a current certificate from the Interlocking Concrete
Pavement Institute Concrete Paver Installer Certification program.

Review the manufacturers’ quality control plan, paver installation subcontractor’'s Method
Statement and Quality Control Plan with pre-construction meeting of representatives
from the manufacturer, paver installation subcontractor, general contractor, engineer
and/or owner’s representative.

Mock-Ups:
1. Install a 10 ft x 10 ft (3 x 3 m) paver area.
2. Use this area to determine surcharge of the bedding layer, joint sizes, and lines,

laying pattern, color and texture of the job.

3. This area will be used as the standard by which the work will be judged.

4, Subject to acceptance by owner, mock-up may be retained as part of finished
work.

5. If mock-up is not retained, remove and properly dispose of mock-up.

DELIVERY, STORAGE, AND HANDLING
General: Comply with Division 1 Product Requirement Section.

Comply with manufacturer’s ordering instructions and lead-time requirements to avoid
construction delays.

Delivery: Deliver materials in manufacturer’s original, unopened, undamaged container
packaging with identification tags intact on each paver bundle.

1. Coordinate delivery and paving schedule to minimize interference with normal
use of buildings adjacent to paving.
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1.06

1.07

2. Deliver concrete pavers to the site in steel banded, plastic banded, or plastic
wrapped cubes capable of transfer by forklift or clamp lift.

3. Unload pavers at job site in such a manner that no damage occurs to the product
or existing construction

Storage and Protection: Store materials in protected area such that they are kept free
from mud, dirt, and other foreign materials.

ENVIRONMENTAL REQUIREMENTS

A. Do notinstall in rain or snow.

B. Do not install frozen bedding materials.

MAINTENANCE

Extra materials: Provide 120 square feet additional material for use by owner for
maintenance and repair.

Pavers shall be from the same production run as installed materials.

PART 2 -- PRODUCTS

A.

2.02

2.03

Manufacturer: Reading Rock or approved equal

1. Contact: Greg Cooper, 4600 Devitt Drive, Cincinnati, OH 45246, phone 1-800-
482-6466

Permeable Interlocking Concrete Paver Units:

1. Paver Type: Aqua-Loc or approved equivalent
a. Material Standard: Comply with ASTM C 936.
b. Color: Per Owner’s selection from full range of manufacturers selection.
C. Color Pigment Material Standard: Comply with ASTM C 979.
d. Size: 4.5 inches x 9 inches x 3.125 inches thick.

PRODUCT SUBSTITUTIONS
Substitutions: Only upon review by Engineer, Architect, and Owner
CRUSHED STONE FILLER, BEDDING, BASE AND SUBBASE

Crushed stone with 90% fractured faces, LA Abrasion < 40 per ASTM C 131, minimum
CBR of 80% per ASTM D 1883.

Do not use rounded river gravel.

All stone materials shall be washed with less than 1% passing the No. 200 sieve.
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D. Joint/opening filler, bedding, base and subbase: conforming to ASTM D 448 gradation
as shown in Tables 1, 2 and 3 below:

Table 1

ASTM No. 8 Grading Requirements

Bedding and Joint/Opening Filler
Percent Passing
100
85 to 100
10 to 30
0to 10
Oto5

Sieve Size

12.5 mm (1/2in.)
9.5 mm (3/8 in.)
4.75 mm (No. 4)
2.36 mm (No. 8)
1.16 mm (No. 16)

Table 2
ASTM No. 57 Base

Grading Requirements
Percent Passing
100
95 to 100
2510 60
Oto 10
Oto5

Sieve Size
37.5mm (1 1/2in.)
25mm (1in.)

12.5 mm (1/2 in.)
4.75 mm (No. 4)
2.36 mm (No. 8)

Table 3

Grading Requirement for ASTM No. 2 Subbase

Sieve Size

75 mm (3in.)

63 mm (2 1/2in.)
50 mm (2in.)
37.5mm (1 1/2in.)
19 mm (3/4in.)

E. Gradation criteria for the bedding and base:

1.
2.

D1s base stone /Dsp bedding stone < 5.
Dso base stone/Dso bedding stone > 2.

PART 3 -- EXECUTION

3.01 EXAMINATION

A. Acceptance of Site Verification of Conditions:

1.

50084-000\10-16-14

Percent Passing
100
90 to 100
35t0 70
0to 15
Oto5

Contractor shall inspect, accept and certify in writing to the paver installation
subcontractor that site conditions meet specifications for the following items prior

to installation of interlocking concrete pavers.

a. Verify that subgrade preparation, compacted density and elevations

conform to specified requirements.
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3.03

3.04

b. Provide written density test results for soil subgrade to the Owner,
Contractor and paver installation subcontractor.

C. Verify location, type, and elevations of edge restraints, concrete collars
around utility structures, and drainage pipes and inlets.

2. Do not proceed with installation of bedding and interlocking concrete pavers until
subgrade soil conditions are corrected by the Contractor or designated
subcontractor.

PREPARATION

Verify that the soil subgrade is free from standing water.

Stockpile joint/opening filler, base and subbase materials such that they are free from

standing water, uniformly graded, free of any organic material or sediment, debris, and

ready for placement.

INSTALLATION

General

1. Any excess thickness of soil applied over the excavated soil subgrade to trap
sediment from adjacent construction activities shall be removed before
application of the geotextile and subbase materials.

2. Keep area where pavement is to be constructed free from sediment during entire
job. Base and bedding materials contaminated with sediment shall be removed

and replaced with clean materials.

3. Do not damage drainpipes, overflow pipes, observation wells, or any inlets and
other drainage appurtenances during installation. Report any damage
immediately to the project engineer.

Geotextiles

1. Place on bottom and sides of soil subgrade. Secure in place to prevent wrinkling
from vehicle tires and tracks.

2. Overlap a minimum of 12 in. minimum in the direction of drainage.

Open-graded subbase and base

1. Moisten, spread and compact the No. 2 subbase in 4 to 6 in. (100 to 150 mm)
lifts without wrinkling or folding the geotextile. Place subbase to protect geotextile
from wrinkling under equipment tires and tracks.

2. For each lift, make at least two passes in the vibratory mode then at least two in
the static mode with a minimum 10 t (10 T) vibratory roller until there is no visible

movement of the No. 2 stone. Do not crush aggregate with the roller.

3. The surface tolerance of the compacted No. 2 subbase shall be £2 1/2 in. (£
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65mm) over a 10 ft (3 mm) straightedge.

4. Moisten, spread and compact No. 57 base in 100 mm (4 in.) lift over the
compacted No. 2 subbase with a minimum 10 t (10 T) vibratory roller until there
is no visible movement of the No. 57 stone. Do not crush aggregate with the
roller.

5. The surface tolerance the compacted No. 57 base should not deviate more than.
=1 in. (25 mm) over a 10 ft (3 m) straightedge.

D. Bedding layer

1. Moisten, spread and screed the No. 8 stone bedding material.
2. Fill voids left by removed screed rails with No. 8 stone.
3. The surface tolerance of the screeded No. 8 bedding layer shall be +3/8 in (10

mm) over a 10 ft (3 m) straightedge.

4. Do not subject screeded bedding material to any pedestrian or vehicular traffic
before paving unit installation begins.

E. Permeable interlocking concrete pavers and joint/opening fill material

1. Lay the pavers in the pattern(s) and joint widths shown on the drawings or as
selected by the Owner. Maintain straight pattern lines.

2. Fill gaps at the edges of the paved area with cut units. Cut pavers subject to tire
traffic shall be no smaller than 1/3 of a whole unit.

3. Cut pavers and place along the edges with a masonry saw.

4, Fill the openings and joints with 3/8” chips.

5. Remove excess aggregate on the surface by sweeping pavers clean.

6 Compact and seat the pavers into the bedding material using a low-amplitude,

75-90 Hz plate compactor capable of at least 4,000 Ibs (18 kN) centrifugal
compaction force. This will require at least two passes with the plate compactor.

7. Do not compact within 6 ft (2 m) of the unrestrained edges of the paving units.
8. Apply additional aggregate to the openings and joints, filling them completely.
Remove excess aggregate by sweeping then compact the pavers. This will

require at least two passes with the plate compactor.

9. All pavers within 6 ft (2 m) of the laying face must be left fully compacted at the
completion of each day.

10. The final surface tolerance of compacted pavers shall not deviate more than £3/8
(10 mm) under a 10 ft (3 m) long straightedge.
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11. The surface elevation of pavers shall be 1/8 to 1/4 in. (3 to 6 mm) above adjacent
drainage inlets, concrete collars or channels.

3.05 FIELD QUALITY CONTROL

A. After sweeping the surface clean, check final elevations for conformance to the
drawings.

B. Lippage: No greater than 1/8 in. (3 mm) difference in height between adjacent pavers.

C. The surface elevation of pavers shall be 1/8 to 1/4 in. (3 to 6 mm) above adjacent
drainage inlets, concrete collars or channels.

3.06 PROTECTION

A. After work in this section is complete, the Contractor shall be responsible for protecting
work from sediment deposition and damage due to subsequent construction activity on
the site.

- END OF SECTION -
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SECTION 02910

FINAL GRADING AND LANDSCAPING

PART 1 -- GENERAL

1.01

1.02

1.03

1.04

1.05

THE REQUIREMENT

Furnish all labor, equipment, and materials necessary for final grading, topsoiling, seeding,
and miscellaneous site work not included under other Sections, but required to complete the
work as shown on the Drawings and specified herein. Under this Section, all areas of the
project site disturbed by excavation, materials storage, temporary roads, etc., shall be
reseeded as specified herein.

RELATED WORK SPECIFIED ELSEWHERE

Section 02276 - Erosion and Sedimentation Control.

Section 02500 - Surface Restoration.

REFERENCE SPECIFICATIONS, CODES AND STANDARDS

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

1. Lexington Fayette Urban County Government (LFUCG) Stormwater Manual.

SUBMITTALS

Submit the following in accordance with Section 01300, Submittals.

1. Product Data
2. Certification of all materials, including source for all materials and seeds.
3. Three (3) copies of composition and germination certification and of test results for

grass and prairie seed.

4. Provide detailed care information for all planted materials including grass and prairie
mixes.
QUALITY ASSURANCE

Installer of native plantings shall have a minimum of 5 years of experience planting and
establishing native plants, and prairies.

Provide a minimum of 5 projects showing established prairie plantings.
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C. Coordinate planting of all plant species during normal planting cycles for each plant.

PART 2 -- PRODUCTS

2.01 PLANTINGS

A. In areas designated for native plantings, plants shall be native low maintenance varieties,
tolerant of site's existing soils and climate without supplemental irrigation or fertilization
once established. Source of seeds for native plantings shall be from within 200 miles of the
site.

2.02 TOPSOIL

A. Upon completion and approval of the rough grading, the Contractor shall place the topsoil
over all areas disturbed during construction under any contract except those areas which
will be paved, graveled or rip rapped. Topsoil shall not be placed in a frozen or muddy
condition and shall contain no toxic materials harmful to grass growth. Topsoil shall be as
defined under Section 02200 - Earthwork.

2.03 WATER

A. Water used in this work shall be suitable for irrigation and free from ingredients harmful to
plant life.

B. Hose and other watering equipment required for the Work shall be furnished by the
Contractor.

2.04 FERTILIZER
A. Commercial fertilizer for lawn areas shall be complete fertilizer, formula 10-10-10, for lawns
and shall conform to the applicable state fertilizer laws. Fertilizer shall be uniform in
composition, dry and free flowing and shall be delivered to the site in the original, unopened
containers, each bearing the manufacturer's guarantee analysis. Any fertilizer which
becomes caked or otherwise damaged making it unsuitable for use will not be accepted.
B. Fertilizer shall be applied at the rate of 25 pounds per 1,000 square feet.
2.05 GRASS SEED

A. The seed mixture to be sown shall be in the following proportions:

Proportion % %
Common Name By Weight  Purity Germination
Fine Lawn Fescue 40 a0 85
Chewings Fescue 25 90 85
Italian Rye Grass 20 90 85
Red Top 10 90 85
White Clover 5 95 a0
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2.06

2.08

2.09

2.10

2.11

All seed shall be fresh and clean and shall be delivered mixed, in unopened packages,
bearing a guaranteed analysis of the seed mixture.

Germination must be certified to conform to the following minimums:

Purity 90%
Germination 85%

SOD
Sod shall be at least 70% Bluegrass, strongly rooted and free of pernicious weeds.

It shall be mowed to a height not to exceed 3" before lifting, and shall be of uniform
thickness with not over 1-1/2" or less than 1" of soail.

MULCH

Mulch for seeded areas shall be Conwed Hydro Mulch, Silva-Fiber, or equal. It shall be
suitable for use in a water slurry or for application with hydraulic equipment.

Clean straw is acceptable as mulch. It shall be spread at the rate of one (1) bale per 1,000
feet (approximately 2 inch loose depth).

Mulch on slopes steeper than 3:1 and on areas subject to surface water run-off or in
drainage ditches shall be held in place with erosion control netting.

STRAW MULCH

Straw used for mulch shall be small grain hay. Hay shall be undamaged, air dry, threshed
straw, free of undesirable weed seed. Straw mulch is not required for seeded areas treated
with a temporary soil stabilizer.

TEMPORARY SOIL STABILIZER

The temporary agent for soil erosion control shall consist of an especially prepared highly
concentrated powder which, when mixed with water, forms a thick liquid such as "Enviroseal
2001" by Enviroseal Corporation, "Terra Control" by Quattro Environmental, Inc., or "CHEM-
CRETE ECO-110" by International CHEM-CRETE Corporation, and having no growth or
germination inhibiting factors. The agent shall be used for hydroseeding grass seed in
combination with other approved amendments resulting in a highly viscous slurry which,
when sprayed directly on the soil, forms a gelatinous crust.

DITCH EROSION RETENTION BLANKET

The blanket shall be as specified in Section 02276 - Erosion and Sedimentation Control.
RIPRAP AND HERBICIDES

Herbicides are not allowed in areas designated for native plantings. Control weeds in these

areas through mulching in landscape beds and by mowing as recommended to establish
prairie and grass areas.

50084-000\10-16-14 02910-3 KAW: RRS IMPROVEMENTS



Furnish and install sufficient quantity of landscape gravel or riprap to cover over the ground
to a minimum 4-inch depth for gravel and 24-inch depth for riprap, unless otherwise noted,
or indicated on the Drawings. Also furnish and apply an approved herbicide to the subgrade
surface just prior to installing the landscape gravel or riprap.

During placing, the stone shall be graded so that the smaller stones are uniformly
distributed through the mass. The Contractor may place the stone by mechanical methods,
augmented by hand placing where necessary or ordered by the Engineer. The placed
riprap shall form a properly graded, dense, neat layer of stone.

All topsoil and vegetative matter shall be removed from the subgrade surfaces prior to the
application of the weed killer (herbicide) and to the placement of landscape gravel or riprap.
Apply commercial-type herbicide as preemergence control of miscellaneous grasses and
broadleaf weeds in granular or liquid form such as "Treflan", "Dymid", or equal. Methods
and rates of application shall be in strict compliance to manufacturer's directions and
acceptable to the Engineer.

The herbicide selected shall be safe for use around ornamental plantings, have long-lasting
weed control, and shall be resistant to leaching away under excessive rainfall.

A second application of the herbicide shall be made on the surface of the landscape gravel
or riprap sometime after the first six (6) months, but not later than 12-months. Same
methods and rates apply as specified previously.

PART 3 -- EXECUTION

3.01

3.02

GRADING

After approval of the rough grading, the Contractor shall commence his preparations of the
subgrade for the various major conditions of the work as follows:

1. Bare soil for riprap area at subgrade (24-inches below final grade, or as directed by
the Engineer).

2. Topsoil for lawn and road shoulder seed area - scarify 2-inch depth of subgrade
(4-inches below final grade) prior to placing topsoil.

Final surface grading of the topsoiled, landscape graveled, and riprapped areas shall be
mechanically raked or hand raked to an even finished surface alignment.

TOPSOIL
Topsoil shall be spread in place for quantity required for lawn and road shoulder seed areas

at 4-inch consolidated depth, and sufficient quantity for certain plant beds and backfill for
shrubs and trees as specified.
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3.03

3.04

SEEDBED PREPARATION

Contractor shall prepare all areas to receive temporary or permanent seeding measures
prior to planting.

Topsoil shall be placed in areas to be seeded and roughened with tracked equipment or
other suitable measures. Slopes steeper than 3:1 may be roughened by grooving,
furrowing, tracking, or stairstep grading. Slopes flatter than 3:1 should be grooved by
disking, harrowing, raking, operating planting equipment on the contour.

Soil amendments shall be spread as necessary, and at the rates recommended by seed mix
or planting manufacturer. Seeding shall be as per the type and rates specified in this
Section. Seed shall be broadcast as soon as possible following roughening, before surface
has been sealed by rainfall.

SEEDING AND GRASS

The Contractor shall grow a stand of grass by drill or cultipacker seeder, broadcasting, or
hydroseeding on all disturbed areas. The Contractor shall be responsible for the satisfactory
growth of grass throughout the period of the one-year guarantee. Lawn areas shall be
seeded evenly at the rate of 4 pounds per 1,000 square feet of area, lightly raked, rolled
with a 200 pound roller and watered with a fine spray.

The Contractor's work shall include the preparation of the topsoil and bare soil seed bed,
application of fertilizer, limestone, mulching, inoculant, temporary soil stabilizer, watering,
and all other operations necessary to provide a satisfactory growth of sod at the end of the
one-year maintenance period. Areas without satisfactory sod at the end of one (1) year
shall be replanted until satisfactory growth is obtained and acceptable to the Engineer.

All areas to be seeded by hydroseeding shall be done by the hydraulic seeding method
including all additives and amendments required. A "Reinco", "Finn", or "Bowie" type
hydromulcher with adjustable nozzles and extension hoses, or equal, shall be utilized.
General capacity of tank should range from 500 to 2,500 gallons, or as approved by the
Engineer.

Hydraulic seeding shall be carried out in three steps. Step one shall consist of the
application of lime. In step two the seed mixture shall be mixed with the fertilizer, wood
cellulose fiber mulch, and any required inoculants and applied to the seed bed. Step three
shall consist of application of top dressing during the first spring or fall, whichever comes
first, after step two.

Top dressing shall consist of a commercial grade fertilizer plus Nitrogen or other analysis as
may be recommended by soil testing. Types and application rates of seed mixtures, lime,
fertilizer, and wood cellulose fiber mulch, shall be as shown in the Seeding Schedule.

Ingredients for the mixture should be dumped into a tank of water and thoroughly mixed to a
homogeneous slurry and sprayed out under a minimum of 300-350 pounds pressure, in
suitable proportions to accommodate the type and capacity of the hydraulic machine to be
used. Applications shall be evenly sprayed over the ground surface. The Contractor shall
free the topsoil of stones, roots, rubbish, and other deleterious materials and dispose of
same off the site. The bare soil, except existing steep embankment area, shall be rough
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3.05

3.06

raked to remove stones, roots, and rubbish over 4 inches in size, and other deleterious
materials and dispose of same off the site.

No seeding should be undertaken in windy or unfavorable weather, when the ground is too
wet to rake easily, or when it is frozen or too dry. Any bare spots shown in two to three
weeks shall be recultivated, fertilized at half the rate, raked, seeded, and mulched again by
mechanical or hand broadcast method acceptable to the Engineer.

Areas that have been seeded with a temporary seed mixture shall be mowed to a height of
less than 2-inches and scarified prior to seeding with the permanent seed mixture.

The Contractor shall provide, at his own expense, protection for all seeded areas against
trespassing and damage at all times until acceptance of the work. Slopes shall be protected
from damage due to erosion, settlement, and other causes and shall be repaired promptly at
the Contractor's expense.

The Contractor shall water newly seeded areas of the lawn and road shoulder mix once a
week until the grasses have germinated sufficiently to produce a healthy turf, or unless
otherwise directed by the Engineer. Each watering shall provide three (3) gallons per
square yard. The Contractor shall furnish all necessary hoses, sprinklers, and connections.

The first and second cutting of the lawn grasses only shall be done by the Contractor. All
subsequent cuttings will be done by the Owner's forces in a manner specified by the
Contractor.

SOD

After all grading has been completed, the soil shall be irrigated within 12 to 24 hours prior to
laying the turfgrass sod. Turfgrass sod shall not be laid on soil that is dry and powdery.

The first row of turfgrass sod shall be laid in a straight line, with subsequent rows placed
parallel to, and tightly against, each other. Lateral joints shall be staggered to promote more
uniform growth and strength. Care shall be exercised to insure that the turf is not stretched
or overlapped, and that all joints are butted tight in order to prevent voids, which would
cause air-drying of the roots.

On sloping area where erosion may be a problem, turfgrass sod shall be laid with staggered
joints and secured by pegging.

The Contractor shall be responsible for watering turfgrass sod immediately during and
after installation to prevent drying. The turfgrass sod shall be irrigated approximately %-
inch every third day until substantial root development has occurred. Once the turfgrass
sod has been established, it shall be irrigated approximately 1-inch per week to prevent
dehydration. The Contractor shall be responsible for having adequate water available at
the site prior to and during installation of the turfgrass sod.

DITCH AND SWALE EROSION PROTECTION

All ditches and swales indicated on the Drawings shall be lined with an erosion control
blanket of single width. The areato be covered shall be properly graded and seeded before
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3.07

3.08

3.09

the blanket is applied. Installation shall be in accordance with Section 02276 - Erosion and
Sedimentation Control.

MAINTENANCE

The Contractor shall be responsible for maintaining all seeded areas through the end of his
warranty period. Maintenance shall include but not be limited to, annual fertilization,
mowing, repair of seeded areas, irrigation, and weed control. The Contractor shall provide,
at his own expense, protection for all seeded areas against trespassing and damage at all
times until acceptance of the work. Slopes shall be protected from damage due to erosion,
settlement, and other causes and shall be repaired promptly at the Contractor's expense.

All seeded areas shall be inspected on a regular basis and any necessary repairs or
reseedings made within the planting season, if possible. If the stand should be over 60%
damaged, it shall be re-established following the original seeding recommendations.
Seeded areas are considered to be permanently stabilized when the density of vegetative
cover is 90%.

CLEANUP

The Contractor shall remove from the site all subsoil excavated from his work and all other
debris including, but not limited to, branches, paper, and rubbish in all landscape areas, and
remove temporary barricades as the work proceeds.

All areas shall be kept in a neat, orderly condition at all times. Prior to final acceptance, the
Contractor shall clean up the entire landscaped area to the satisfaction of the Engineer.

SEEDING SCHEDULE

Optimum seeding dates are March 1 to May 10 and September 1 to September 30.
Permanent seeding done between May 10 and September 1 may need to be irrigated.
Contractor may seed outside or beyond optimum seeding dates but may be required to
re-seed or over-seed if adequate surface cover is not achieved. The soil surface shall
remain well protected with mulch during re-seeding or over-seeding operations.
Temporary seed mixtures will be used seeding is hecessary at times other than those
recommended for permanent seeding. Dormant seeding shall be done when soil
temperatures are below 50° F but the solil is not frozen. Frost seeding shall be done in
late winter when soils are in freeze-thaw stage. Areas seeded with temporary, dormant,
or frost seed mixtures shall be reseeded by the Contractor at no additional cost to the
Owner with permanent seed as directed by the Engineer.

- END OF SECTION -
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SECTION 03100

CONCRETE FORMWORK

PART 1 -- GENERAL

1.01

1.02

1.03

1.04

THE REQUIREMENT

Provide materials, labor, and equipment required for the design and construction of all
concrete formwork, bracing, shoring and supports in accordance with the provisions of the
Contract Documents.

RELATED WORK SPECIFIED ELSEWHERE

Section 03200 - Reinforcing Steel

Section 03250 - Concrete Accessories

Section 03290 - Joints in Concrete

Section 03300 - Cast-in-Place Concrete

REFERENCE SPECIFICATIONS, CODES AND STANDARDS

Without limiting the generality of the other requirements of the specifications, all work herein
shall conform to the applicable requirements of the following documents. All referenced

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

1. 2012 International Building Code with 2013 Kentucky Amendments

2. ACI 318 - Building Code Requirements for Structural Concrete

3. ACI 301 - Specifications for Structural Concrete for Buildings

4. ACI 347 - Recommended Practice for Concrete Formwork

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

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

SUBMITTALS

Submit the following in accordance with Section 01300, Submittals.
1. Manufacturer's data on proposed form release agent

2. Manufacturer's data on proposed formwork system including form ties
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1.05

A.

QUALITY ASSURANCE

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

PART 2 -- PRODUCTS

2.01

A.

B.

2.02

FORMS AND FALSEWORK
All forms shall be smooth surface forms unless otherwise specified.

Wood materials for concrete forms and falsework shall conform to the following
requirements:

1. Lumber for bracing, shoring, or supporting forms shall be Douglas Fir or Southern
Pine, construction grade or better, in conformance with U.S. Product Standard
PS20. All lumber used for forms, shoring or bracing shall be new material.

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

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

FORMWORK ACCESSORIES

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

Form ties for water-retaining structures shall have integral waterstops. Removable taper
ties may be used when acceptable to the Engineer. A preformed mechanical EPDM rubber
plug shall be used to seal the hole left after the removal of the taper tie. Plug shall be X-
Plug by the Greenstreak Group, Inc., or approved equal. Friction fit plugs shall not be used.

Form release agent shall be a blend of natural and synthetic chemicals that employs a
chemical reaction to provide quick, easy and clean release of concrete from forms. It shall
not stain the concrete and shall leave the concrete with a paintable surface. Formulation of
the form release agent shall be such that it would minimize formation of "bug holes" in cast-
in-place concrete.
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PART 3 -- EXECUTION

3.01

3.02

FORM DESIGN

Forms and falsework shall be designed for total dead load, plus all construction live load as
outlined in ACI 347. Design and engineering of formwork and safety considerations during
construction shall be the responsibility of the Contractor.

Forms shall be of sufficient strength and rigidity to maintain their position and shape under
the loads and operations incident to placing and vibrating the concrete. The maximum
deflection of facing materials reflected in concrete surfaces exposed to view shall be 1/240
of the span between structural members.

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

CONSTRUCTION

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

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

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

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

All vertical surfaces of concrete members shall be formed, and side forms shall be provided
for all footings, slab edges and grade beams, except where placement of the concrete
against the ground is called for on the Drawings. Not less than 1-inch of concrete shall be
added to the thickness of the concrete member as shown where concrete is permitted to be
placed against trimmed ground in lieu of forms. Such permission will be granted only for
members of comparatively limited height and where the character of the ground is such that
it can be trimmed to the required lines and will stand securely without caving or sloughing
until the concrete has been placed.
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3.03

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

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

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

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

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

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

TOLERANCES

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

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

The Contractor shall establish and maintain in an undisturbed condition and until final
completion and acceptance of the project, sufficient control points and bench marks to be
used for reference purposes to check tolerances. Plumb and string lines shall be installed
before concrete placement and shall be maintained during placement. Such lines shall be
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3.04

3.05

3.06

3.07

used by Contractor's personnel and by the Engineer and shall be in sufficient number and
properly installed. During concrete placement, the Contractor shall continually monitor
plumb and string line form positions and immediately correct deficiencies.

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

FORM ACCESSORIES

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

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

APPLICATION - FORM RELEASE AGENT

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

INSERTS AND EMBEDDED ITEMS

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

FORM CLEANING AND REUSE

The inner faces of all forms shall be thoroughly cleaned prior to concreting. Forms may be
reused only if in good condition and only if acceptable to the Engineer. Light sanding
between uses will be required wherever necessary to obtain uniform surface texture.
Unused tie rod holes in forms shall be covered with metal caps or shall be filled by other
methods acceptable to the Engineer.
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3.08

3.09

FORM REMOVAL AND SHORING

Forms shall not be disturbed until the concrete has attained sufficient strength. Sufficient
strength shall be demonstrated by structural analysis considering proposed loads, strength
of forming and shoring system, and concrete strength data. Shoring shall not be removed
until the supported member has acquired sufficient strength to support its weight and the
load upon it. Members subject to additional loads during construction shall be adequately
shored to sustain all resulting stresses. Forms shall be removed in such manner as not to
impair safety and serviceability of the structure. All concrete to be exposed by form removal
shall have sufficient strength not to be damaged thereby.

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

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

Walls 5 days 2 days 2 days 3 days Do not remove
until directed by
Engineer (7 days
Beam Soffits 10 days 7 days 7 days 7 days minimum)

Columns 7 days 2 days 3 days 4 days

Elevated Slabs 12 days 7 days 7 days 7 days

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

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

RESHORING

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

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

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

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

E. In multi-story buildings, reshoring shall extend over a sufficient number of stories to
distribute the weight of newly placed concrete, forms, and construction live loads so the
design superimposed loads of the floors supporting shores are not exceeded.

- END OF SECTION -
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SECTION 03200

REINFORCING STEEL

PART 1 -- GENERAL

1.01

1.02

1.03

THE REQUIREMENTS

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

Provide deformed reinforcing bars to be grouted into reinforced concrete masonry walls.
RELATED WORK SPECIFIED ELSEWHERE

Section 03100 - Concrete Formwork

Section 03250 - Concrete Accessories

Section 03300 - Cast-in-Place Concrete

Section 03400 - Precast Concrete

REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

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

1. 2012 International Building Code with 2013 Kentucky Amendments

2. CRSI - Concrete Reinforcing Institute Manual of Standard Practice

3. ACI SP66

ACI Detailing Manual

4, ACI 315 - Details and Detailing of Concrete Reinforcing
5. ACI 318 - Building Code Requirements for Structural Concrete
6. WRI - Manual of Standard Practice for Welded Wire Fabric

7. ASTM A 615 Standard Specification for Deformed and Plain Billet-Steel

Bars for Concrete Reinforcing

8. ASTM A 1064 - Standard Specification for Steel Wire and Welded Wire
Reinforcement, Plain and Deformed, for Concrete
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1.04

A.

1.05

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

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

2. Mill test certificates - 3 copies of each.
3. Description of the reinforcing steel manufacturer's marking pattern.
4. Requests to relocate any bars that cause interferences or that cause placing

tolerances to be violated.

5. Proposed supports for each type of reinforcing.
6. Request to use splices not shown on the Drawings.
7. Request to use mechanical couplers along with manufacturer's literature on

mechanical couplers with instructions for installation, and certified test reports on the
couplers' capacity.

8. Request for placement of column dowels without the use of templates.
9. Request and procedure to field bend or straighten partially embedded reinforcing.

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

QUALITY ASSURANCE

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

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

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

1. Hole drilling procedure.

2. Hole preparation and cleaning technique.
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3. Adhesive injection technique and dispenser training/maintenance.
4, Rebar doweling preparation and installation.

5. Proof loading/torquing.

PART 2 -- PRODUCTS

2.01

2.02

2.03

REINFORCING STEEL

Bar reinforcing shall conform to the requirements of ASTM A 615 for Grade 60 Billet Steel
reinforcing. All reinforcing steel shall be from domestic mills and shall have the
manufacturer's mill marking rolled into the bar which shall indicate the producer, size, type
and grade. All reinforcing bars shall be deformed bars. Smooth reinforcing bars shall not
be used unless specifically called for on Drawings.

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

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

Field welding of reinforcing steel will not be allowed.

Use of coiled reinforcing steel will not be allowed.

ACCESSORIES

Accessories shall include all necessary chairs, slab bolsters, concrete blocks, tie wires,
dips, supports, spacers and other devices to position reinforcing during concrete placement.

Slab bolsters shall have gray plastic-coated legs.

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

MECHANICAL COUPLERS
Mechanical couplers shall develop a tensile strength which exceeds 125 percent of the yield
strength of the reinforcing bars being spliced at each splice. The reinforcing steel and

coupler used shall be compatible for obtaining the required strength of the connection.

Where the type of coupler used is composed of more than one component, all components
required for a complete splice shall be supplied.

Hot-forged sleeve type couplers shall not be used. Acceptable mechanical couplers are
Dayton Superior Dowel Bar Splicer System by Dayton Superior, Dayton, Ohio. Mechanical
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2.04

couplers shall only be used where shown on the Drawings or where specifically approved
by the Engineer.

DOWEL ADHESIVE SYSTEM

Where shown on the Drawings, reinforcing bars anchored into hardened concrete with a
dowel adhesive system shall use a two-component adhesive mix which shall be injected
with a static mixing nozzle following manufacturer's instructions. All holes shall be drilled
with a carbide bit unless otherwise recommended by the manufacturer. If coring holes is
allowed by the manufacturer and approved by the Engineer, cored holes shall be roughened
in accordance with manufacturer requirements. Thoroughly clean drill holes of all debris
and drill dust with compressed air followed by a wire brush prior to installation of adhesive
and reinforcing bar. Degree of hole dampness shall be in strict accordance with
manufacturer recommendations. Where depth of hole exceeds the length of the static
mixing nozzle, a plastic extension hose shall be used to ensure proper adhesive injection
from the back of the hole. Injection of adhesive into the hole shall utilize a piston plug to
minimize the formation of air pockets. The embedment depth of the bar shall be per
manufacturer's recommendations, so as to provide a minimum allowable bond strength that
is equal to 125 percent of the yield strength of the bar, unless noted otherwise on the
Drawings. The adhesive system shall be "Epcon System G5" as manufactured by ITW
Redhead, " HIT HY 150 MAX Injection Adhesive Anchor System" as manufactured by Hilti,
Inc. “SET-XP” as manufactured by Simpson Strong-Tie Co. or “PE-1000+" by Powers
Fasteners. Engineer's approval is required for use of this system in locations other than
those shown on the Drawings. Fast-set epoxy formulations shall not be acceptable. No
or equal products will be considered, unless pre-qualified and approved by Engineer
and Owner.

Where identified on the Contract Drawings or for installation of concrete where anchorage
failure could present a life-threatening hazard, the adhesive system shall be IBC compliant
for use in both cracked and uncracked concrete in all Seismic Design Categories, must
comply with the latest revision of ICC-ES Acceptance Criteria AC308, and shall have a valid
ICC-ES report in accordance with the applicable building code. The adhesive system shall
be “HIT-HY 150 MAX-SD Injection Adhesive Anchoring System” as manufactured by Hilti,
Inc. “PE-1000 SD” by Powers Fasteners, “SET-XP” by Simpson Strong-Tie Co. or “Epcon
System G5” as manufactured by ITW Redhead. Installation of adhesive system shall be in
accordance with manufacturer's recommendations and as required in Item A above.
Alternate adhesive system shall not be acceptable.

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

PART 3 -- EXECUTION

3.01

TEMPERATURE REINFORCING

Unless otherwise shown on the Drawings or in the absence of the concrete reinforcing
being shown, the minimum cross sectional area of horizontal and vertical concrete
reinforcing in walls shall be 0.0033 times the gross concrete area and the minimum cross
sectional area of reinforcing perpendicular to the principal reinforcing in slabs shall be
0.0020 times the gross concrete area. Temperature reinforcing shall not be spaced further
apart than five times the slab or wall thickness, nor more than 18 inches.
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3.02

3.03

3.04

FABRICATION

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

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

No fabrication shall commence until approval of Shop Drawings has been obtained. All
reinforcing bars shall be shop fabricated unless approved by the Engineer to be bentin the
field. Reinforcing bars shall not be straightened or rebent in a manner that will injure the
material. Heating of bars will not be permitted.

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

DELIVERY, STORAGE AND HANDLING

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

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

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

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

PLACING

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

The portions of all accessories in contact with the formwork shall be made of plastic or steel
coated with a 1/8 inch minimum thickness of plastic which extends at least 1/2 inch from the
concrete surface. Plastic shall be gray in color.
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Tie wires shall be bent away from the forms in order to provide the specified concrete
coverage.

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

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

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

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

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

Dowel Adhesive System shall be installed in strict conformance with the manufacturer’s
recommendations and as required in Article 2.04.A. above. A representative of the
manufacturer must be on site when required by the Engineer. Testing of adhesive dowels
shall be as indicated below and if the dowels are required to have a hook at the end to be
embedded in the new work, an approved mechanical coupler shall be provided at a
convenient distance from the face of existing concrete to facilitate the testing.

Adhesive Dowel Testing

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

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

3. Where Contract Documents indicate adhesive dowel design to be the Contractor’s
responsibility, the Contractor shall submit a plan and schedule indicating locations of
dowels to be tested and load test values, sealed by a Professional Engineer
currently registered in the State of Kentucky. The Contractor’'s Engineer shall also
submit documentation indicating that the Contractor’s testing procedures have been
reviewed and the proposed procedures are acceptable.
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3.05

3.06

3.07

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

SPLICING

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

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

Laps of welded wire fabric shall be in accordance with ACI 318. Adjoining sheets shall be
securely tied together with No. 14 tie wire, one tie for each 2 running feet. Wires shall be
staggered and tied in such a manner that they cannot slip.

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

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

INSPECTION

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

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

CUTTING OF EMBEDDED REBAR

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

- END OF SECTION -

50084-000\10-16-14 03200-7 KAW: RRS IMPROVEMENTS



SECTION 03250

CONCRETE ACCESSORIES

PART 1 -- GENERAL

1.01

1.02

1.03

THE REQUIREMENT

Furnish all materials, labor and equipment required to provide all concrete accessories
including waterstops, expansion joint material, joint sealants, expansion joint seals,
contraction joint inserts, and epoxy bonding agent.

RELATED WORK SPECIFIED ELSEWHERE

Section 03100 - Concrete Formwork

Section 03290 - Joints in Concrete

Section 03300 - Cast-in-Place Concrete

Section 07900 - Joint Fillers, Sealants, and Caulking

REFERENCE SPECIFICATIONS, CODES AND STANDARDS

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

Bid.

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

2. ASTM D412 Standard Tests for Rubber Properties in Tension

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

4, ASTM D 638 Standard Test Method for Tensile Properties of Plastics

5. ASTM D1751 Standard Specifications for Preformed Expansion Joint fillers for
Concrete Paving and Structural Construction (honextruding and

resilient bituminous types)

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

Construction
7. ASTM D 1171 Standard Test Method for Ozone Resistance at 500 pphm
8. ASTM D 471 Standard Test Method for Rubber Properties
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1.04

A.

SUBMITTALS

Submit the following in accordance with Section 01300, Submittals.

1. Manufacturer's literature on all products specified herein including material
certifications.

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

3. Samples of products if requested by the Engineer.

PART 2 -- PRODUCTS

2.01

POLYVINYL CHLORIDE (PVC) WATERSTOPS

PVC waterstops for construction joints shall be flat ribbed type, 6 inches wide with a
minimum thickness at any point of 3/8 inches. Contractor shall be permitted to use
“Labyrinth” style waterstop at vertical wall and horizontal slab construction joints, as an
altrenative. “Labyrinth” waterstop shall be Style Number 790 by Sika Greenstreak.
Construction joints with keyways between slabs and walls shall use a flat ribbed type
waterstop.

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

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

The required minimum physical characteristics for this material are:
1. Tensile strength - 1,750 psi (ASTM D-638).
2. Ultimate elongation - not less than 280% (ASTM D-638).

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

PVC waterstops shall be as manufactured by BoMetals, Inc., DuraJoint Concrete
Accessories, or Sika Greenstreak.

All waterstop intersections, both vertical and horizontal, shall be made from factory
fabricated corners and transitions. Only straight butt joint splices shall be made in field.
Transitions between flat ribbed and “Labyrinth” style waterstops shall be heat welded and
caulked with a manufacturer approved sealant.
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2.02

2.03

2.04

2.05

2.06

2.07

RETROFIT WATERSTOPS

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

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

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

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

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

HYPALON RUBBER WATERSTOPS

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

EXPANDING RUBBER WATERSTOP

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

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

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

WATERSTOP ADHESIVE

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

Joint sealants shall comply with Section 07900, Joint Fillers, Sealants, and Caulking.

EXPANSION JOINT MATERIAL
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2.08

2.09

2.10

2.11

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

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

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

3. Type lll -  Self-expanding cork, conforming to ASTM D1752, Type lll.
4, Type IV -  Bituminous fiber, conforming to ASTM Designation D1751.

EXPANSION JOINT SEAL

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

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

CONTRACTION JOINT INSERTS

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

EPOXY BONDING AGENT

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

EPOXY RESIN BINDER

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

PART 3 -- EXECUTION

3.01

A.

PVC WATERSTOPS

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

Waterstops shall be carefully positioned so that they are embedded to an equal depth in
concrete on both sides of the joint. They shall be kept free from oil, grease, mortar or other
foreign matter. To ensure proper placement, all waterstops shall be secured in correct
position at 12" on center along the length of the waterstop on each side, prior to placing
concrete. Such method of support shall be submitted to the Engineer for review and
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3.02

3.04

approval. Grommets or small pre-punched holes as close to the edges as possible will be
acceptable for securing waterstops.

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

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

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

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

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

2. Overlapped (not spliced) Waterstop.

3. Misalignment of Waterstop geometry at any point greater than 1/16 inch.

4. Visible porosity or charred or burnt material in weld area.

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

at sharp angle.
HYPALON RUBBER AND EXPANDING RUBBER WATERSTOPS
Waterstops shall be installed only where shown on the Drawings.
Waterstops shall be installed in strict accordance with manufacturer's recommendations.
WATERSTOP ADHESIVE

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

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

INSTALLATION OF EXPANSION JOINT MATERIAL AND SEALANTS
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3.05

3.06

Type |, Il, or Il shall be used in all expansion joints in structures and concrete pavements
unless specifically shown otherwise on the Drawings. Type IV shall be used in sidewalk
and curbing and other locations specifically shown on the Drawings.

All expansion joints exposed in the finish work, exterior and interior, shall be sealed with the
specified joint sealant. Expansion joint material and sealants shall be installed in
accordance with manufacturer's recommended procedures and as shown on the Drawings.

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

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

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

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

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

EXPANSION JOINT SEAL

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

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

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

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

Inserts shall not be removed from concrete until concrete has cured sufficiently to prevent
chipping or spalling of joint edges due to inadequate concrete strength.
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3.07

3.08

EPOXY BONDING AGENT

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

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

Application of bonding agent shall be in strict accordance with manufacturer's
recommendations.

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

EPOXY RESIN BINDER
Epoxy resin binder shall be used to seal all existing rebar cut and burned off during

demolition operations. Exposed rebar shall be burned back 1/2-inch minimum into existing
concrete and the resulting void filled with epoxy resin binder.

- END OF SECTION -
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SECTION 03290

JOINTS IN CONCRETE

PART 1 -- GENERAL

1.01

1.02

1.03

1.04

THE REQUIREMENTS

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

Types of joints in concrete shall be as follows:

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

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

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

RELATED WORK SPECIFIED ELSEWHERE

Section 03100 - Concrete Formwork

Section 03250 - Concrete Accessories

Section 03300 - Cast-in-Place Concrete

Section 07900 - Joint Fillers, Sealants and Caulking

REFERENCE SPECIFICATIONS, CODES AND STANDARDS

Without limiting the generality of the other requirements of the specifications, all work herein
shall conform to the applicable requirements of the following documents. All referenced

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

1. ACI 301 - Specifications for Structural Concrete for Buildings

2. ACI 318 - Building Code Requirements for Structural Concrete

3. ACI 350 — Code Requirements for Environmental Engineering Concrete Structures
SUBMITTALS

Submit the following in accordance with Section 01300, Submittals.
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1. Layout drawings showing location and type of all joints to be placed in each
structure.

2. Details of proposed joints in each structure.

PART 2 -- MATERIALS

2.01

A.

MATERIALS

All materials required for joint construction shall comply with Section 03250 - Concrete
Accessories, and Section 07900 - Joint Fillers, Sealants and Caulking.

PART 3 -- EXECUTION

3.01

3.02

CONSTRUCTION JOINTS

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

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

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

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

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

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

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

All expansion joints in water-bearing structures shall have a center-bulb type waterstop. All
expansion joints below grade in walls or slabs which enclose an accessible area shall have
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3.03

3.04

a center-bulb type waterstop. Waterstop shall be as shown on Drawings and specified in
Section 03250, Concrete Accessories.

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

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

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

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

JOINT PREPARATION

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

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

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

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

- END OF SECTION -
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SECTION 03300

CAST-IN-PLACE CONCRETE

PART 1 -- GENERAL

1.01 THE REQUIREMENT

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

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

1.

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

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

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

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

Class A6 Concrete: Normal weight structural concrete used where concrete is
placed under pressure (pumped). Class A6 concrete shall be used only where
specifically approved by Engineer.

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

Concrete Mudmat: 1,500 psi lean concrete mix used at locations shown on the
Drawings.

1.02 RELATED WORK SPECIFIED ELSEWHERE

A. Section 03100 - Concrete Formwork
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B. Section 03200 - Reinforcing Steel

C. Section 03250 - Concrete Accessories
D. Section 03290 - Joints in Concrete

E. Section 03350 - Concrete Finishes

F. Section 03370 - Concrete Curing
G. Section 03600 - Grout
1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS
A. Without limiting the generality of the Specifications, all work herein shall conform to or

exceed the applicable requirements of the following documents. All referenced
specifications, codes, and standards refer to the most current issue available at the time of

Bid.

1. 2012 International Building Code with 2013 Kentucky Amendments

2. ACI 214 Recommended Practice for Evaluation of Strength Test Results
of Concrete

3. ACI 301 Specifications for Structural Concrete for Buildings

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

5. ACI 305 Hot Weather Concreting

6. ACI 306 Cold Weather Concreting

7. ACI 309 Recommended Practice for Consolidation of Concrete

8. ACI 318 Building Code Requirements for Structural Concrete

9. ACI 350 Code Requirements for Environmental Engineering Concrete
Structures

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

11. ASTM C 33 Standard Specification for Concrete Aggregates

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

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

14, ASTM C 88 Standard Test Method for Soundness of Aggregates by use of

Sodium Sulfate or Magnesium Sulfate
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

ASTM C 94

ASTM C 114

ASTM C 136

ASTM C 138

ASTM C 143

ASTM C 150

ASTM C 172

ASTM C 192

ASTM C 231

ASTM C 260

ASTM C 295

ASTM C 457

ASTM C 494

ASTM C 595

ASTM C 618

ASTM C 989

ASTM C 1077

ASTM C 1567

ASTM C 1602

50084-000\10-16-14

Standard Specification for Ready-Mixed Concrete

Standard Test Method for Chemical Analysis of Hydraulic
Cement

Standard Method for Sieve Analysis of Fine and Coarse
Aggregate

Standard Test Method for Unit Weight, Yield, and Air Content
(Gravimetric) of Concrete

Standard Test Method for Slump of Portland Cement Concrete
Standard Specification for Portland Cement
Standard Method of Sampling Fresh Concrete

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

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

Standard Specification for Air-Entraining Admixtures for Concrete

Standard Guide for Petrographic Examination of Aggregates for
Concrete

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

Standard Specification for Chemical Admixtures For Concrete
Standard Specification for Blended Hydraulic Cements
Standard Specification for Fly Ash and Raw or Calcined Natural
Pozzolan for use as a Mineral Admixture in Portland Cement

Concrete

Standard Specification for Slag Cement for Use in Concrete and
Mortars

Recommended Practice for Labs Testing Concrete
Standard Test Method for Potential Alkali-Silica Reactivity of
Combinations of Cementitious Materials and Aggregate

(Accelerated Mortar-Bar Method)

Standard Specification for Mixing Water Used in the Production
of Hydraulic Cement Concrete
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1.04

1.05

SUBMITTALS

Submit the following in accordance with Section 01300, Submittals.

1. Sources of all materials and certifications of compliance with specifications for all
materials.
2. Certified current (less than 1 year old) chemical analysis of the Portland Cement or

Blended Cement to be used.

3. Certified current (less than 1 year old) chemical analysis of fly ash or slag cement to
be used.
4, Aggregate test results showing compliance with required standards, i.e., sieve

analysis, aggregate soundness tests, petrographic analysis, mortar bar expansion
testing per ASTM C 1567, etc.

5. Manufacturer's data on all admixtures stating compliance with required standards.
6. Concrete mix design for each class of concrete specified herein.
7. Field experience records and/or trial mix data for the proposed concrete mixes for

each class of concrete specified herein.
QUALITY ASSURANCE

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

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

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

PART 2 -- PRODUCTS

2.01

A.

HYDRAULIC CEMENT
Portland Cement
1. Portland Cement shall be Type Il conforming to ASTM C 150. Type | cement may

be used provided either fly ash or slag cement is also included in the mix in
accordance with Articles 2.02 or 2.03 respectively.
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When potentially reactive aggregates as defined in Article 2.05 are to be used in
concrete mix, cement shall meet the following requirements:

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

b. For concrete mixed with Portland Cement and an appropriate amount of fly
ash (Article 2.02) or slag cement (Article 2.03) the total alkalies in the
Portland Cement (calculated as the percentage of NA2O plus 0.658 times
the percentage of K;O) shall not exceed 0.85%.

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

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

B. Blended Cement

1.

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

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

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

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

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

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

D. Cement shall be stored in a suitable weather-tight building so as to prevent deterioration or
contamination. Cementwhich has become caked, partially hydrated, or otherwise damaged
will be rejected.
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2.02

2.03

2.05

FLY ASH

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

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

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

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

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

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

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

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

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

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

Water shall not contain more than 100 PPM chloride.

Water shall not contain more than 500 PPM dissolved solids.
Water shall have a pH in the range of 4.5 to 8.5.

Water shall meet requirements of ASTM C 1602.
AGGREGATES

All aggregates used in normal weight concrete shall conform to ASTM C 33.
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2.06

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

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

For Class A4 concrete, coarse aggregate shall be Size #8M in accordance with ASTM C33.

Aggregates shall be tested for gradation by sieve analysis tests in conformance with
ASTM C 136.

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

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

shall meet the following limitations:

Q) Optically strained, microfractured, or microcrystalline quartz, 5.0%,
maximum.

(2) Chert or chalcedony, 3.0%, maximum.

3) Tridymite or cristobalite, 1.0%, maximum.

(4) Opal, 0.5%, maximum.

(5) Natural volcanic glass in volcanic rocks, 3.0%, maximum.

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

All aggregates shall be considered reactive unless they meet the requirements above for

non-reactive aggregates. Aggregates with a lithology essentially similar to sources in the

same region found to be reactive in service shall be considered reactive regardless of the

results of the tests above.

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

ADMIXTURES
Air entraining agent shall be added to all concrete unless noted otherwise. The agent shall

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

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

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

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

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

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

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

D. The Contractor shall submit manufacturer's data including the chloride ion content of each
admixture and certification from the admixture manufacturer that all admixtures utilized in
the design mix are compatible with one another and properly proportioned prior to mix
design review by the Engineer.
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2.07

CONCRETE MIX DESIGN

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

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

1. Compressive Strength (28-Day)
a. Concrete Class Al, A2, A3, A4, A6 4,500 psi (Minimum)
6,500 psi (maximum)
b. ClassB 3,000 psi (minimum)
2. Maximum water/cementitious materials ratio,
by weight
a. Concrete Class Al, A2, A3, A4, A6 0.42
b. ClassB 0.50
3. Slump range 4" nominal unless high range
water reducing admixture is used.
3" max. before addition of high
range water reducing admixture.
4, Air Content
a. Class Al, A3, A4, A6 6% +1.5%
b. Class A2, B 3% Max

PART 3 -- EXECUTION

3.01

TRIAL MIXES

When trial mixes are used to confirm the quality of a proposed concrete mix in accordance
with Section 5.3, "Proportioning on the Basis of Field Experience and/or Trial Mixtures" of
ACI 318 and ACI 350, an independent testing laboratory designated and retained by the
Contractor and acceptable to the Engineer shall test a trial batch of each of the preliminary
concrete mixes submitted by the Contractor. The trial batches shall be prepared using the
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3.02

aggregates, cement and admixtures proposed for the project. The trial batch materials shall
be of a quantity such that the testing laboratory can obtain enough samples to satisfy
requirements stated below. Tests on individual materials stated in PART 2 -- PRODUCTS
should already be performed before any trial mix is done. The cost of laboratory trial batch
tests for each specified concrete mix will be borne by the Contractor and the Contractor
shall furnish and deliver the materials to the testing laboratory at no cost to the Owner.

The independent testing laboratory shall prepare a minimum of fifteen (15) standard test
cylinders in accordance with ASTM C 31 in addition to conducting slump (ASTM C 143), air
content (C 231) and unit weight (C 138) tests. Compressive strength test on the cylinders
shall subsequently be performed by the same laboratory in accordance with ASTM C 39 as
follows: Test 3 cylinders at age 7 days; test 3 cylinders at age 21 days; test 3 cylinders at
age 28 days and test 3 cylinders at 56 days. The cylinders shall be carefully identified as
"Trial Mix, Contract No. , Product " If the average 28-day compressive
strength of the trial mix is less than that specified, or if any single cylinder falls below the
required strength by more than 500 psi, the mix shall be corrected, another trial batch
prepared, test cylinders taken, and new tests performed as before. Any such additional trial
batch testing required shall be performed at no additional cost to the Owner. Adjustments
to the mix shall be considered refinements to the mix design and shall not be the basis for
extra compensation to the Contractor.

PRODUCTION OF CONCRETE

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

Ready-Mixed Concrete

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

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

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

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

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

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

Date and truck number

Ticket number

Mix designation of concrete

Cubic yards of concrete

Cement brand, type and weight in pounds

Weight in pounds of fine aggregate (sand)

Weight in pounds of coarse aggregate (stone)

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

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

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

Time of loading

Time of delivery to job (by truck driver)

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

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

C. Site Mixed Concrete
1. Scales for weighing concrete ingredients shall be accurate when in use within £0.4
percent of their total capacities. Standard test weights shall be available to permit

checking scale accuracy.

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

a. Cement, fly ash, or slag cement + 1 percent
b. Water + 1 percent
C. Aggregates + 2 percent
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10.

11.

12.

13.

d. Admixtures + 3 percent

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

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

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

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

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

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

The interior of the mixer shall be free of accumulations that will interfere with mixing
action. Mixer blades shall be replaced when they have lost 10 percent of their
original height.

Air-entraining admixtures and other chemical admixtures shall be charged into the
mixer as solutions and shall be measured by means of an approved mechanical
dispensing device. The liquid shall be considered a part of the mixing water.
Admixtures that cannot be added in solution may be weighed or may be measured
by volume if so recommended by the manufacturer.

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

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

Concrete shall be mixed only in quantities for immediate use and within the time and
mixing requirements of ASTM C 94.
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3.03

CONCRETE PLACEMENT

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

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

On horizontal joints where concrete is to be placed on hardened concrete, flowing concrete
containing a high range water reducing admixture or cement grout shall be placed with a
slump not less than 8 inches for the initial placement at the base of the wall. Concrete or
cement grout shall meet all strength and service requirements specified herein for
applicable class of concrete. This concrete shall be worked well into the irregularities of the
hard surface.

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

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

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

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

Special care must be exercised to prevent splashing of forms or reinforcement with
concrete, and any such splashes or accumulations of hardened or partially hardened
concrete on the forms or reinforcement above the general level of the concrete already in
place must be removed before the work proceeds. Concrete shall be placed in all forms in
such way as to prevent any segregation.
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Placing of concrete shall be so regulated that the pressure caused by the wet concrete shall
not exceed that used in the design of the forms.

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

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

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

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

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

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

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

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

In placing unformed concrete on slopes, the concrete shall be placed ahead of a non-
vibrated slip-form screed extending approximately 2-1/2 feet back from its leading edge.
The method of placement shall provide a uniform finished surface with the deviation from
the straight line less than 1/8 inch in any concrete placement. Concrete ahead of the slip-
form screed shall be consolidated by internal vibrators so as to ensure complete filling under
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3.04

3.05
3.06

the slip-form. Prior to placement of concrete on sloped walls or slabs, the Contractor shall
submit a plan specifically detailing methods and sequence of placements, proposed
concrete screed equipment, location of construction joints and waterstops, and/or any
proposed deviations from the aforementioned to the Engineer for review and approval.

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

PLACING FLOOR SLABS ON GRADE

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

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

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

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

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

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

PLACING CONCRETE UNDERWATER (NOT USED)
PLACING CONCRETE UNDER PRESSURE (CLASS A6 CONCRETE)

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

Priming of the concrete pumping equipment shall be with cement grout only. Use of
specialty mix pump primers or pumping aids will not be allowed.

No aluminum parts shall be in contact with the concrete during the entire placing of concrete
under pressure at any time.

50084-000\10-16-14 03300-15 KAW: RRS IMPROVEMENTS



3.07

3.08

Prior to placing concrete under pressure, the Contractor shall submit the concrete mix
design together with test results from a materials testing consultant proving the proposed
mix meets all requirements. In addition, an actual pumping test under field conditions is
required prior to acceptance of the mix. This test requires a duplication of anticipated site
conditions from beginning to end. The batching and truck mixing shall be the same as will
be used; the same pump and operator shall be present and the pipe and pipe layouts will
reflect the maximum height and distance contemplated. All submissions shall be subject to
approval by the Engineer.

If the pumped concrete does not produce satisfactory end results, the Contractor shall
discontinue the pumping operation and proceed with the placing of concrete using
conventional methods.

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

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

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

Concrete samples for quality control in accordance with Article 3.10 will be taken at the
placement (discharge) end of the line.

ORDER OF PLACING CONCRETE

In order to minimize the effects of shrinkage, the concrete shall be placed in units as
bounded by construction joints shown on the Drawings and maximum lengths as indicated
on Drawings. Where required on the Drawings and wherever else practical, the placing of
such units shall be done in a strip pattern in accordance with ACI 302.1. A minimum of 48
hours shall pass prior to placing concrete directly adjacent to previously placed concrete.

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

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

All aggregate and water shall be preheated. Precautions shall be taken to avoid the
possibility of flash set when aggregate or water are heated to a temperature in excess of
100°F. in order to meet concrete temperature requirements. The addition of admixtures to
the concrete to prevent freezing is not permitted. All reinforcement, forms, and concrete
accessories with which the concrete is to come in contact shall be defrosted by an approved
method. No concrete shall be placed on frozen ground.
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3.09

3.10

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

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

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

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

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

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

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

QUALITY CONTROL

Field Testing of Concrete

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

2. Concrete for testing shall be supplied by the Contractor at no additional cost to the

Owner, and the Contractor shall provide assistance to the materials testing
consultant in obtaining samples. The Contractor shall dispose of and clean up all
excess material.

Consistency
1. The consistency of the concrete will be checked by the materials testing consultant

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

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

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

C. Unit Weight

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

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

D. Air Content

1. Samples of freshly mixed concrete will be tested for entrained air content by the
materials testing consultant in accordance with ASTM C 231.

2. Air content tests will be performed as deemed necessary by the materials testing
consultant and each time compressive strength samples are taken.

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

E. Compressive Strength

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

2. In general, one sampling shall be taken for each placement in excess of five (5)
cubic yards, with a minimum of one (1) sampling for each day of concrete placement
operations, or for each one hundred (100) cubic yards of concrete, or for each 5,000
square feet of surface area for slabs or walls, whichever is greater.

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

4, The Contractor shall be required to furnish labor to the Owner for assisting in

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

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

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

7. Compression tests shall be performed in accordance with ASTM C 39. For 6x12
cylinders, two test cylinders will be tested at seven days and two at 28 days. For
4x8 cylinders, three test cylinders will be tested at seven days, three at 28 days.
The remaining cylinders will be held to verify test results, if needed.

F. Evaluation and Acceptance of Concrete

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

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

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

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

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

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

4, In the event that condition 2B is not met, additional tests in accordance with
Article 3.10, paragraph H shall be performed.
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5. When a ratio between 7-day and 28-day strengths has been established by these
tests, the 7-day strengths shall subsequently be taken as a preliminary indication of
the 28-day strengths. Should the 7-day test strength from any sampling be more
than 10% below the established minimum strength, the Contractor shall:

a. Immediately provide additional periods of curing in the affected area from
which the deficient test cylinders were taken.
b. Maintain or add temporary structural support as required.
C. Correct the mix for the next concrete placement operation, if required to
remedy the situation.
6. All concrete which fails to meet the ACI requirements and these specifications is

subject to removal and replacement at no additional cost to the Owner.

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

H. Additional Tests

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

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

a.

50084-000\10-16-14

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

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

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

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

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

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

The core specimens shall be taken to the laboratory and when transported,
shall not be thrown, dropped, allowed to roll, or damaged in any way.
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h. Two (2) copies of test results shall be mailed directly to the Engineer. The
concrete in question will be considered acceptable if the average
compressive strength of a minimum of three test core specimens taken from
a given area equal or exceed 85% of the specified 28-day strength and if the
lowest core strength is greater than 75% of the specified 28-day strength.

3. In the event that concrete placed by the Contractor is suspected of not having
proper air content, the Contractor shall engage a materials testing consultant
approved by the Engineer, to obtain and test samples for air content in accordance
with ASTM Specification C 457.

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

CARE AND REPAIR OF CONCRETE

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

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

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

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

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

- END OF SECTION -
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SECTION 03350

CONCRETE FINISHES

PART 1 -- GENERAL

1.01

A.

1.02

1.03

1.04

THE REQUIREMENT

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

RELATED WORK SPECIFIED ELSEWHERE

Section 03100 — Concrete Formwork

Section 03300 — Cast-in-Place Concrete

Section 03600 — Grout

REFERENCE SPECIFICATIONS, CODES AND STANDARDS

Without limiting the generality of the other requirements of the specifications, all work herein
shall conform to the applicable requirements of the following documents. All referenced

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

1. ACI 301 - Specifications for Structural Concrete for Buildings
2. ACI 318 - Building Code Requirements for Structural Concrete
SUBMITTALS

Submit the following in accordance with Section 01300 — Submittals.

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

PART 2 -- PRODUCTS

2.01

A.

2.02

CONCRETE FLOOR SEALER

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

CONCRETE LIQUID DENSIFIER AND SEALANT

Concrete liquid densifier and sealant shall be a high performance, deeply penetrating
concrete densifier and sealant. Product shall be odorless, colorless, VOC-compliant, non-
yellowing siliconate based solution designed to harden, dustproof and protect concrete
floors subjected to heavy vehicular traffic and to resist black rubber tire marks on concrete
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2.03

2.04

2.05

surfaces. The product must contain a minimum solids content of 20% of which 50% is
siliconate. Acceptable products are Diamond Hard by the Euclid Chemical Company and
Seal Hard by L&M Construction Chemicals.

NON-METALLIC FLOOR HARDENER

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

NON-OXIDIZING HEAVY DUTY METALLIC FLOOR HARDENER

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

NON-SLIP FLOORING AGGREGATE
Non-slip flooring aggregate for non-slip floors shall be non-metallic. Non-slip flooring

aggregate shall be Frictex NS by BASF Construction Chemicals, A-H Alox by Anti-Hydro, or
Non-Slip by the Euclid Chemical Company.

PART 3 -- EXECUTION

3.01

FINISHES ON FORMED CONCRETE SURFACES

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

1. Type | - Rough: All fins, burrs, offsets, marks and all other projections left by the
forms shall be removed. Projections, depressions, etc. below finished grade
required to be removed will only be those greater than %-inch. All holes left by
removal of ends of ties, and all other holes, depressions, bugholes, air/blow holes or
voids shall be filled solid with cement grout after first being thoroughly wetted and
then struck off flush. The only holes below grade to be filled will be tie holes and
any other holes larger than ¥-inch in any dimension. Honeycombs shall be chipped
back to solid concrete and repaired as directed by the Engineer. All holes shall be
filled with tools, such as sponge floats and trowels that will permit packing the hole
solidly with cement grout. Cement grout shall consist of one part cement to three
parts sand, epoxy bonding agent (for tie holes only) and the amount of mixing water
shall be as little as consistent with the requirements of handling and placing. Color
of cement grout shall match the adjacent wall surface.
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3.02

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

Type Il - Smooth Rubbed: Where this finish is required, it shall be applied after the
completion of the Type | finish. No rubbing shall be done before the concrete is
thoroughly hardened and the mortar used for patching is firmly set. A smooth,
uniform surface shall be obtained by wetting the surface and rubbing it with a
carborundum stone to eliminate irregularities. Unless the nature of the irregularities
requires it, the general surface of the concrete shall not be cut into. Corners and
edges shall be slightly rounded by the use of the carborundum stone. Brush
finishing or painting with grout or neat cement will not be permitted. A 100 square
foot example shall be established at the beginning of the project to establish
acceptability.

SLAB AND FLOOR FINISHES

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

1.

Type "A" - Screeded: This finish shall be obtained by placing screeds at frequent
intervals and striking off to the surface elevation required. When a Type "F" finish is
subsequently to be applied, the surface of the screeded concrete shall be
roughened with a concrete rake to 1/2” minimum deep grooves prior to final set.

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

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

Type "D" - Steel Troweled: This finish shall be obtained after completion of a Type
"B" finish. When the concrete has hardened sufficiently to prevent excess fine
material from working to the surface, the surface shall be compacted and smoothed
with not less than two thorough and complete steel troweling operations. In areas
which are to receive a floor covering such as tile, resilient flooring, or carpeting, the
applicable Specification Sections and Contract Drawings shall be reviewed for the
required finishes and degree of flatness. In areas that are intermittently wet such as
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3.03

C.

pump rooms, only one troweling operation is required to provide some trowel marks
for slip resistance. All edges shall be edged with an 1/8-inch tool as directed by the
Engineer. The finish shall be brought to a smooth, dense surface, free from defects
and blemishes.

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

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

Type “G” Hardened Finish: This finish shall be applied after completion of a Type
“B” or Type “C” finish and prior to application of a Type “D” finish. Hardeners shall
be applied in strict accordance with the manufacturer’s requirements. Hardeners
shall be applied using a mechanical spreader. The hardener shall be applied in two
shakes with the first shake comprising 2/3 of the total amount. Type “D” finish shall
be applied following completion of application of the hardener.

a. Non-metallic floor hardener shall be applied where specifically required on
the Contract Drawings at the rate of 1.0 pounds/ft.2.

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

Type "H" - Non-Slip Finish: This finish shall be provided by applying a non-slip
flooring aggregate concurrently with the application of a Type "D" finish. Application
procedure shall be in accordance with manufacturer's instructions. Finish shall be
applied where specifically required on the Contract Drawings or specified herein.

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

CONCRETE SEALERS

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

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

Sealers shall be applied to all floor slabs not painted and not intended to be immersed.
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D. Floor slabs subjected to vehicular traffic shall be sealed with the concrete liquid densifier
and sealer.

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

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

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

3.05 CONCRETE FINISH SCHEDULE

Iltem Type of Finish

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

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

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

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

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

specified elsewhere

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

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

membranes

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

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

Floors to receive tile, resilient flooring, or carpeting D
Exterior concrete sidewalks, steps, ramps, decks, slabs on grade E
and landings exposed to weather

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

Garage, storage area floors, and loading docks G
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Item Type of Finish
Precast concrete form panels, hollow core planks, double tees J

- END OF SECTION -
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SECTION 03370

CONCRETE CURING

PART 1 -- GENERAL

1.01

1.02

A.

B.

C.

THE REQUIREMENT

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

Section 03100 — Concrete Formwork

Section 03300 — Cast-In-Place Concrete

Section 03350 — Concrete Finishes

1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS

A.

1.04

A.

Without limiting the generality of the other requirements of the specifications, all work herein
shall conform to the applicable requirements of the following documents. All referenced
sB;ingcifications, codes, and standards refer to the most current issue available at the time of
1. ACI 301 - Specifications for Structural Concrete for Buildings

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

3. ACI 305 — Hot Weather Concreting

4, ACI 306 — Cold Weather Concreting

5. ACI 308 - Standard Practice for Curing Concrete

6. ASTM C171 — Standard Specifications for Sheet Materials for Curing Concrete

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

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

SUBMITTALS

Submit the following in accordance with Section 01300, Submittals.
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1. Proposed procedures for protection of concrete under wet weather placement

conditions.
2. Proposed normal procedures for protection and curing of concrete.
3. Proposed special procedures for protection and curing of concrete under hot and

cold weather conditions.
4, Proposed method of measuring concrete surface temperature changes.

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

PART 2 -- PRODUCTS

2.01

2.02

A.

LIQUID MEMBRANE-FORMING CURING COMPOUND

Clear curing and sealing compound shall be a clear styrene acrylate type complying with
ASTM C 1315, Type 1, Class A with a minimum solids content of 30%. Moisture loss shall
not be greater than 0.40 kg/m? when applied at 300 sq.ft./gal. Manufacturer’s certification is
required. Acceptable products are Super Diamond Clear VOX by the Euclid Chemical
Company, Sonneborn Kure N Seal 30 by BASF Construction Chemicals, and Cure & Seal
30 Plus by Symons Corporation.

Where specifically approved by Engineer, on slabs to receive subsequent applied finishes,
compound shall conform to ASTM C 309. Acceptable products are “Kurez DR VOX” or
“Kurez W VOX" by the Euclid Chemical Company. Install in strict accordance with
manufacturer’s requirements.

EVAPORATION REDUCER

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

PART 3 -- EXECUTION

3.01

PROTECTION AND CURING

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

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

Walls that will be exposed on one side with either fluid or earth backfill on the opposite side
shall be continuously wet cured for a minimum of five days. Use of a curing compound will
not be acceptable for applications of this type.
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3.02

3.03

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

1. Ponding or continuous fogging or sprinkling.

2. Application of mats or fabric kept continuously wet.

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

4. Application of sheet materials conforming to ASTM C171.

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

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

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

CURING CONCRETE UNDER COLD WEATHER CONDITIONS

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

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

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

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

CURING CONCRETE UNDER HOT WEATHER CONDITIONS

When air temperatures exceed 85°F, the Contractor shall take extra care in placing and
finishing techniques to avoid formation of cold joints and plastic shrinkage cracking. If
ordered by the Engineer, temporary sun shades and/or windbreakers shall be erected to
guard against such developments, including generous use of wet burlap coverings and fog
sprays to prevent drying out of the exposed concrete surfaces.
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3.04

3.05

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

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

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

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

USE OF CURING COMPOUND

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

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

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

EARLY TERMINATION OF CURING

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

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

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

- END OF SECTION -
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SECTION 03400

PRECAST CONCRETE

PART 1 -- GENERAL

1.01 REQUIREMENTS

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

1.02 RELATED WORK SPECIFIED ELSEWHERE

A. Section 02604 - Utility Structures

B. Section 03200 - Reinforcing Steel

C. Section 03300 - Cast-in-Place Concrete
D. Section 03350 - Concrete Finishes

E. Section 03370 - Concrete Curing

F. Section 03600 - Grout

G. Section 05010 - Metal Materials

H. Section 05035 - Galvanizing

I.  Section 05050 - Metal Fastening

J. Section 05830 - Bearing Devices

1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS

A. Without limiting the generality of other requirements of these Specifications, all work

specified herein shall conform to the applicable requirements of the following documents. All

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

1. 2012 International Building Code with 2013 Kentucky Amendments
2. ACI 318-Building Code Requirements for Structural Concrete
3. PCI Standard MNL-116 - Manual for Quality Control for Plants and Production of

Precast and Prestressed Concrete Products

4, PCI Design Handbook
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1.04

1.05

SUBMITTALS

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

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

2. A list of the design criteria used by the manufacturer for all manufactured, precast
items.
3. Design calculations, showing at least the design loads and stresses on the item,

shall be submitted. Calculations shall be signed and sealed by a Professional
Engineer registered in the State of Kentucky.

4. Certified reports for all lifting inserts, indicating allowable design loads.
5. Information on lifting and erection procedures.
QUALITY ASSURANCE

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

Manufacturer Qualifications

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

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

PART 2 -- PRODUCTS

2.01

CONCRETE

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

For prestressed concrete items, minimum compressive strength of concrete at 28 days shalll
be 5,000 psi unless otherwise specified. Minimum compressive strength of concrete at
transfer of prestressing force shall be 3,500 psi unless otherwise specified.
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2.02

2.03

2.04

2.05

2.06

2.07

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

GROUT

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

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

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

PRESTRESSING STRANDS

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

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

All steel inserts protruding from or occurring at the surface of precast units shall be
galvanized in accordance with Section 05035, Galvanizing.

WELDING

Welding shall conform to Section 05050, Metal Fastening.

BEARING PADS

Neoprene bearing pads shall conform to Section 05830, Bearing Devices and Anchors.
Plastic bearing pads shall be multi-monomer plastic strips which are non-leaching and

support construction loads with no visible overall expansion, manufactured specifically for
the purpose of bearing precast concrete.

PART 3 -- EXECUTION

3.01

B.

FABRICATION AND CASTING

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

All cover of reinforcing shall be the same as detailed on the Drawings.
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3.02

3.03

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

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

Concrete shall be finished in accordance with Section 03350, Concrete Finishes. Grout all
recesses due to cut tendons which will not otherwise be grouted during erection.

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

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

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

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

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

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

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

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

ERECTION

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

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

Installation of the precast members shall be made by leveling the top surface of the
assembled units keeping the units tight and at right angles to the bearing surface.
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D. Connections which require welding shall be properly made in accordance with
Section 05050, Metal Fastening.

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

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

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

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

- END OF SECTION -
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SECTION 03415

PRECAST PRESTRESSED CONCRETE
HOLLOW CORE PLANKS

PART 1 -- GENERAL

1.01

1.02

1.03

1.04

1.05

REQUIREMENTS

The Contractor shall furnish all materials, labor, equipment, tools, etc., required for the
design, fabrication, delivery and erection of precast, prestressed concrete hollow core
planks in accordance with the Drawings and as specified herein.

RELATED WORK SPECIFIED ELSEWHERE

Section 03400 — Precast Concrete

REFERENCE SPECIFICATIONS, CODES AND STANDARDS

Without limiting the generality of other requirements of these Specifications, all work herein
shall conform to the applicable requirements of the following documents. All referenced

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

1. ACI 423 - Recommendations for Concrete Members Prestressed with Unbonded
Tendons

2. PCI Design Handbook

SUBMITTALS

Submittals shall comply with Section 03400, Precast Concrete.
QUALITY ASSURANCE

Quality assurance shall comply with Section 03400, Precast Concrete.

PART 2 -- PRODUCTS

2.01

MATERIALS
Materials shall comply with Section 03400, Precast Concrete, except as stated below.

Minimum compressive strength of concrete at transfer of prestressing force shall be
3,500 psi.

Hanger assemblies for openings at the Chlorine Contact Basin shall be fabricated using
structural aluminum per Section 05010, Metal Materials and 05140, Structural Aluminum.
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PART 3 -- EXECUTION

3.01

3.02

3.03

3.04

A.

DESIGN CRITERIA

All units shall be designed in accordance with the applicable provisions of ACI 318 and PCI
Design Handbook, prestressed to sustain the superimposed dead and live loads indicated
herein and on the Drawings. Design and subsequent fabrication shall provide for a camber
in each unit to eliminate total dead load deflection.

Superimposed Roof Loads

1. Dead Loads - Uniform load shall be that resulting from weight of member and
weights of equipment, insulation material, built-up roofing, retrofit roof systems,
metal decking, standing seam metal roofing, ballast, and concrete/grout topping, as
shown on the Drawings.

2. Live Loads - Uniform live load shall be 30 psf unless noted otherwise on the
Drawings.
3. Other applicable loads per the 2012 International Building Code with 2013 Kentucky

Amendments as indicated on the Drawings.
FABRICATION AND CASTING
All hollow core planks shall comply with Section 03400, Precast Concrete.

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

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

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

1. Length +1/2"
2. Width +1/4" Max.
3. Depth +1/4" Max.
4. Differential Camber
Between Adjacent Units 1/4" Max.
5. Horizontal Alignment +1/8" per 10" £1/2" Max.
6. Location of openings,
blockouts, anchors,
plates and inserts +1/2" Max.
7. Square Ends +1/8" per 12" of Height

HANDLING, TRANSPORTING, AND STORING
Handling, transporting, and storing shall comply with Section 03400, Precast Concrete.
ERECTION

Erection shall comply with Section 03400, Precast Concrete.
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B. All hollow core planks shall bear on bearing pads at each end.

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

2. Where neoprene pads are shown on the Drawings, hollow core planks shall bear on
elastomeric bearing pads at each end in accordance with Section 05830, Bearing
Devices. Pads shall be the size shown on the Contract Drawings and shall be
adhered to the supporting concrete surface below with an approved adhesive.

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

- END OF SECTION -
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SECTION 03600

GROUT

PART 1 -- GENERAL

1.01

A.

1.02

1.03

1.04

THE REQUIREMENT

Furnish all materials, labor, and equipment required to provide all grout used in concrete
work and as bearing surfaces for base plates, in accordance with the Contract Documents.

RELATED WORK SPECIFIED ELSEWHERE

Requirements of related work are included in Division 1 and Division 2 of these
Specifications.

REFERENCE SPECIFICATIONS, CODES AND STANDARDS

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

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

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

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

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

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

6. ASTM C 144 Standard Specification for Aggregate for Masonry Mortar

7. ASTM C 1107 Standard Specification for Packaged Dry, Hydraulic Cement

Grout (Nonshrink)
SUBMITTALS
Submit the following in accordance with Section 01300 - Submittals.

1. Certified test results verifying the compressive strength and shrinkage and
expansion requirements specified herein.
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2.

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

1.05 QUALITY ASSURANCE

A. Field Tests

1.

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

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

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

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

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

PART 2 -- PRODUCTS

2.01 MATERIALS

A. Cement Grout

1.

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

The minimum compressive strength at 28 days shall be 4,000 psi.
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2.02

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

4, Sand shall conform to the requirements of ASTM C144.
Non-Shrink Grout

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

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

BASF Construction Chemicals.

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

Epoxy Base Plate Grout

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

CURING MATERIALS

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

PART 3 -- EXECUTION

3.01

GENERAL

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

1. Cement grout shall be used for grout toppings and for patching of fresh concrete.
2. Non-shrink grout shall be used for grouting beneath base plates of structural metal
framing.
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3.02

3.03

3.04

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

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

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

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

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

CONSISTENCY

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

MEASUREMENT OF INGREDIENTS

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

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

GROUT INSTALLATION

Grout shall be placed quickly and continuously, shall completely fill the space to be grouted
and be thoroughly compacted and free of air pockets. The grout may be poured in place,
pressure grouted by gravity, or pumped. The use of pneumatic pressure or dry-packed
grouting requires approval of the Engineer. For grouting beneath base plates, grout shall be
poured from one side only and thence flow across to the open side to avoid air-entrapment.

- END OF SECTION -
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SECTION 04100

MORTAR AND MASONRY GROUT

PART 1 -- GENERAL

1.01

1.02

1.03

THE REQUIREMENT

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

Principal items of work include:

1. Mortar for unit masonry work.
2. Grout for grouting masonry.
3. Mortar for pointing and touchup.

RELATED WORK SPECIFIED ELSEWHERE

Section 04150 - Masonry Accessories

Section 04200 - Unit Masonry

REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

Without limiting the generality of the Specifications, the Work shall conform to the applicable
requirements of the following documents:

1. ASTM C91 Standard Specification for Masonry Cement

2. ASTM C144 Standard Specification for Aggregate for Masonry Mortar

3. ASTM C150 Standard Specification for Portland Cement

4, ASTM C207 Standard Specification for Hydrated Lime for Masonry
Purposes

5. ASTM C270 Standard Specification for Mortar for Unit Masonry

6. ASTM C476 Standard Specification for Grout for Masonry

7. ASTM C979 Pigments for Integrally Colored Concrete

8. ASTM C1019 Standard Methods of Sampling and Testing Grout

9. ACI 530.1/ASCE 6 Specification for Masonry Structures
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1.04

1.05

SUBMITTALS

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

1. Manufacturer's data and mixing instructions for each product.

2. Certificate of compliance with these specifications for each material specified below.
3. Test reports.

4. Samples of colored masonry mortar.

DELIVERY AND STORAGE

Deliver materials in manufacturer's original containers, bearing labels indicating product and
manufacturer's name.

Store cementitious materials in waterproof locations to prevent damage by elements.
Reject containers showing evidence of damage.

Store aggregates in separate bins to prevent intrusion of foreign particles. Do not use
bottom 6 inches of sand or other aggregate stored in contact with the ground.

PART 2 -- PRODUCTS

2.01

2.02

ACCEPTABLE MANUFACTURERS

Subject to compliance with the Specifications provide products manufactured by one of the
following:

1. LaFarge, Reston, VA

2. Lehigh Cement Company, Allentown, PA
3. Holcim, Inc., Dundee, MI

MATERIALS

Mortar and Grout Materials
1. Portland Cement: ASTM C-150, Type | above grade and Type Il below grade.
2. Hydrated lime: ASTM C-207, Type "S".

3. Sand: Clean, coarse, free of loam, salt, organic and foreign matter and conforming
to ASTM C-144.

4, Coarse and fine aggregates for grout: ASTM C-404.

5. Masonry Cement: ASTM C 91, Type S and meet the following criteria:
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2.03

a. Prepackaged masonry cement shall contain Portland Cement, hydrated lime
and plasticizing admixtures or hydraulic hydrated lime. Masonry cements
which contain other materials, including ground limestone, ground slag, or
other cementitious and non-cementitious materials, are not acceptable.

6. Water - clean, fresh, potable and free from injurious amounts of oil, acids, alkalies,
salts, organic matter or other deleterious substances.

Admixtures
1. Do not use calcium chloride.
2. Provide water repellant admixture in mortar used for architectural concrete masonry

units. Admixture shall be compatible with ACMU water repellant admixture.
3. Do not use admixtures, without written approval of Engineer.

Mortar pigment

1. Natural or synthetic iron oxide and chromium oxides meeting the requirements of
ASTM C979.
2. Pigment shall not exceed 10% of the weight of Portland cement. Carbon black shall

not exceed 2% of Portland cement.
3. Color shall be selected by the Owner from the manufacturer's full range of colors.
GROUT AND MORTAR MIXES

Masonry mortar shall be Type "S" according to ASTM C-270. Proportions for masonry
mortar shall be one of the following:

1. Proportions by volume: 1 part Portland cement to 1/4 - 1/2 parts hydrated lime, and
aggregate volume of not less than 2-1/4 or more than 3 times the sum of the
volumes of cement and lime.

2. Proportions by volume: 1/2 part Portland cement to 1 part masonry cement, and
aggregate volume of not less than 1-1/4 or more than 3 times the sum of the
volumes of cement and lime.

Proportions for pointing mortar.

1. Proportions by volume: 1 part Portland cement to 1/4 part hydrated lime and 2 parts
extra fine sand.

Masonry Grout shall conform to the requirements of ASTM C 476 and ACI 530.1/ASCE 6,
strength of grout, tested in accordance with ASTM C 1019 shall be equal to f'm as specified
in Section 04200, but not less than 2,000 psi.

1. Test grout for every 5,000 square feet of masonry, with a minimum of one test per
structure.
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PART 3 -- EXECUTION

3.01

3.02

3.03

FIELD MORTAR MIXING

Mixing shall be by mechanically operated batch mixer. Entirely discharge before
recharging. Mix sand, lime, cement and admixtures dry for two (2) minutes minimum, add
water and mix for three (3) minutes minimum. Control batching procedures by measuring
materials by volume. Measurement by shovel count shall not be permitted. Mix mortar with
less water than the maximum amount, consistent with workability, to provide near maximum
tensile bond strength. Mix only quantity that can be used before initial set, or within the first
one-half hour.

Mixers, wheel barrows, mortar boards, etc., shall be kept clean.

Retempering of mortar will not be permitted and mortar allowed to stand more than one (1)
hour shall not be used.

INSTALLATION

Install mortar and grout in accordance with ACI 530.1/ASCE 6.

REPOINTING MORTAR

Prehydrate the mortar by mixing ingredients together dry, and then add only enough water

to make a damp, stiff mix that will retain its form when pressed into a ball. After one to two
hours, add water to bring it to the proper consistency.

- END OF SECTION -
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SECTION 04150

MASONRY ACCESSORIES

PART 1 -- GENERAL

1.01 THE REQUIREMENT

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

B. Principal items of work include:
1. Metal joint reinforcement for masonry.
2. Accessories for masonry construction.
1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Section 04100 - Mortar and Masonry Grout
B. Section 04200 - Unit Masonry
1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS

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

1. ASTM A82 Standard Specification for Steel Wire, Plain, for Concrete
Reinforcement

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

3. ASTM A 951 Standard Specification for Steel Wire Masonry Joint
Reinforcement

4, ASTM D1056 Standard Specification for Flexible Cellular Materials -
Sponge or Extruded Rubber

5. ACI 530.1/ASCE 6 Specifications for Masonry Structures
1.04 SUBMITTALS

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

1. Provide manufacturer's complete product data.
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2. Provide manufacturer's certification attesting compliance of material and source of
each material specified below.

PART 2 -- PRODUCTS

2.01

2.02

ACCEPTABLE MANUFACTURERS FOR MASONRY REINFORCEMENT

Subject to compliance with the Specifications, provide products manufactured by the
following:

1. AA Wire Products, Company, Chicago, IL

2. Dur-O-Wal, Inc., Arlington Heights, IL

3. Heckmann Building Products, Inc., Chicago, IL.
4, Holman and Barnard, Inc., Hauppauge, NY.
MATERIALS

Multi Wythe Joint Reinforcement

Steel ladder type reinforcement conforming to ASTM A 951 with adjustable pintel and eye
assembly; 3/16 inch side rods and 9 gauge continuous cross rods; manufactured with wire
conforming to ASTM A 82, with widths 2-inches less than nominal wall thickness. Provide
seismic clip with 9 gauge continuous wire.

Single Wythe Joint Reinforcement
Steel ladder type reinforcement conforming to ASTM A 951 with 3/16 inch side rods and 9
gauge continuous cross rods; manufactured with wire conforming to ASTM A 82, with

widths 2-inches less than nominal wall thickness.

Anchors: Cast into concrete or weld to steel.

1. Dovetail Slot shall be 1 inch back by 1 inch deep by 5/8 inch throat, 22 gauge, foam
filled.
2. Dovetail Anchor - accessory for anchoring triangular flexible tie to dovetail slot, shall

be 12 gage by 1 inch wide 1/2 inch long dovetail section.

3. Wire/Strap Anchor - 1/4 inch wire or 12 gauge x 3/4 inch x length required, welded
or mechanically attached to back up structure.

Ties

1. Triangular Flexible Tie: 3/16 inch wire, sized to suit application.

2. Adjustable Tie: Pintel and eye full tie; properly sized for application, 3/16 inch cold

drawn steel.
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E. Seismic Clip and Continuous Wire

1. Seismic clip shall be impact resistant PVC with retaining ridges to accept continuous
wire.
2. Continuous wire shall be 9 gauge galvanized steel.

F. Top of Wall Anchor

1. Top of wall anchor shall be a 3/8” diameter rod welded to a 3/16” plate with two
anchor holes. Provide a plastic tube to allow vertical deflection.

G. Finish

1. Reinforcements, anchorages and ties shall be hot dipped galvanized, Class B-2,
after fabrication in accordance with ASTM A153.

2.03 ACCESSORIES
A. Expansion and Joint Filler Material
1. Closed cell neoprene material conforming to ASTM D 1056, with a minimum
compressibility of 50%. Horizontal joint filler shall be 1/4 inch thick. Expansion
joints shall be a minimum 3/8" thick.
B. Weep and Vent Holes
1. Open head joints for brick and half-head joints for concrete masonry veneer.
C. Control Joint
1. Wide flange rapid preformed neoprene or PVC gasket.
D. Hardware Cloth
1. Waterproof paper backed with 1/2 inch hardware cloth.
E. Through Wall Flashing
1. Self-sealing, fully adhering composite flashing consisting of 32 mil rubberized
asphalt bonded to a 8 mil cross laminated polyethylene film to produce an overall

40 mil thickness.

2. Provide Perm-A-Barrier Wall Flashing by W.R. Grace, Flash-Bond by Wire-Bond or
Poly-Barrier Wall Flashing by Polytite Manufacturing Corporation.

F. Cavity Drainage Mat
1. CavClear Masonry Mat by CavClear, Hudson WI. Or approved equal. Description:
Fluid conducting, non-absorbent, mold and mildew resistant polymer mesh

consisting of 100% recycled polymer with PVC binder. Thickness as noted on
drawings.
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PART 3 -- EXECUTION

3.01

w

© O

m

3.02

REINFORCEMENT AND ANCHORAGE

In masonry wall panels, place horizontal joint reinforcement at a vertical spacing of 16
inches on center, unless otherwise noted.

Lap side rods at each end joint a minimum of 6 inches.

Install prefabricated corner and tee assemblies at each wall corner and intersection.
Mitre and butt end joints are prohibited.

Place horizontal joint reinforcement in approximate center of out-to-out wall assembly and
assuring a 5/8 inch, minimum, mortar coverage on exterior face and 1/2 inch on interior

face.

Adjustable anchor assemblies may be offset no more than that which is stated in
manufacturer's published instructions. Pintles may be installed either up or down.

Install horizontal joint reinforcement continuous, terminating only at vertical control joints.

Place masonry joint reinforcement in first and second horizontal joints above and below
openings. Extend 24 inches minimum each side of opening.

Place joint reinforcement continuous and at 8 inches on center vertically above roof.

Place reinforcing bars supported and secured against displacement. Maintain position with
Y inch to true dimension.

Coordinate and verify that dowels and anchorages embedded in concrete and attached to
structural steel members are properly placed.

Provide wall ties for masonry veneer at maximum 16 inches on center vertically and 16
inches on center horizontally. Place at maximum 8 inches on center each way around
perimeter of openings, within 12 inches of openings.

Masonry adjacent to steel and concrete columns to be attached to the column with masonry
anchors at 16 inches on center. Anchors to be attached to each face of the column which is
adjacent to a masonry wall, unless otherwise noted.

DOVETAIL SLOTS AND ANCHORS

Provide dovetail slots to concrete contractor for placement into the concrete construction.
Dovetail slots shall be placed vertically and spaced 16 inches on center horizontally.

Remove slot filler after forms are removed.

Hook dovetail anchor into slots and set in masonry joints at 16 inches on center.
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3.03 BENDING, CUTTING AND SPLICING REINFORCEMENT

A. Make bends and splices in reinforcement only where indicated, or prior-approval by
Engineer. Bend reinforcement only when cold, and prior to any placement in construction,
forming around a steel pin of diameter at least 6 times the reinforcement size. Cut bars only
by approved sawing, shearing or welding methods. Make ends of reinforcement straight,
square, clean and free of defects before splicing. Do not heat or weld bends and splices at
points of maximum stress. Clip and bend any tie wires as required to direct the ends away
from external surfaces of masonry walls.

B. Where welding is necessary, provide materials and perform welding in accordance with
AWS requirements.

C. Alllap splices to be 48 bar diameters, unless otherwise noted.
3.04 THROUGH WALL FLASHING

A. Clean areas to receive flashing. Surface shall be free of voids, spalled areas, or sharp
protrusions. Concrete surfaces shall be cured a minimum of 7 days.

B. Apply Primer as recommended by manufacturer.
C. Apply flashing in strict accordance with manufacturer's instructions and recommendations.
Sidelaps shall be a minimum of 2%z inches. End laps shall have a 6" minimum lap. Provide

end dams at ends of lintels and other interruptions.

D. Sealflashing where vertical reinforcing penetrates flashing with a mastic approved for use
by manufacturer.

3.05 CAVITY DRAINAGE MAT

A. Install cavity drainage mat in air-space between insulation and masonry veneer construction
full height of cavity.

B. Cavity drainage mat shall be temporarily fastened in accordance with manufacturer’s
instructions.

- END OF SECTION -

50084-000\10-16-14 04150-5 KAW: RRS IMPROVEMENTS



SECTION 04200

UNIT MASONRY

PART 1 -- GENERAL

1.01

1.02

@

o 0

m

1.03

THE REQUIREMENT

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

1. Principal items of work include:
a. Exterior masonry wall construction.
b. Interior masonry wall construction.
C. Installation of masonry reinforcement and accessories.
d. Masonry unit lintels.
e. Installing dampproofing, insulation, flashing and work required to be built

into masonry work.

f. Building into masonry work all anchors, inserts, hangers and the like
provided under other Sections.

g. Pointing and cleaning of exposed masonry surfaces.
RELATED WORK SPECIFIED ELSEWHERE
Section 04100 — Mortar and Masonry Grout
Section 04150 — Masonry Accessories
Section 07150 — Dampproofing
Section 07210 — Building Insulation
Section 07600 — Flashing and Sheet Metal
REFERENCE SPECIFICATIONS, CODES AND STANDARDS

Without limiting the generality of the Specifications the Work shall conform to the
applicable requirements of the following documents:

1. ACI 530.1/ASCE 6  Specifications for Masonry Structures

a) ACI 530.1/ASCE 6, jointly published by the American Concrete Institute
and the American Society of Civil Engineers, hereafter referred to as ACI
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1.04

1.05

530.1 shall be considered minimum specifications for all materials,
workmanship, methods and techniques for all masonry work.

b) Obtain a copy of the above Specifications prior to beginning any work in
this Section.

2. ASTM C62 Standard Specification for Building Brick

3. ASTM C90 Standard Specification for Load-Bearing Concrete Masonry
Units

4, ASTM C140 Standard Methods for Sampling and Testing Concrete
Masonry Units

5. ASTM C216 Standard Specification for Facing Brick

6. ASTM C744 Standard Specification for Prefaced Concrete and Calcium

Silicate Masonry Units
7. ANSI A41.1 R70 Code Requirements for Masonry
TESTING
Tests

The Owner reserves the right to test materials for compliance with these specifications.
Sampling and testing will be done in accordance with the ASTM standard, by an
independent testing agency employed by the Owner. Materials that fail to meet
requirements are considered defective. Subsequent tests to establish compliance (of
the same or new materials) shall be paid for by the Contractor.

SUBMITTALS

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

1. Samples of each material to be used showing full range of colors.

2. Manufacturer's specifications and certifications of compliance to the
Specifications, including results of tests on masonry units showing such
compliance, for each type of masonry. Provide handling, storage, and
installation instructions along with protection instructions. Indicate by transmittal
that installer has received copies of each instruction.

3. Cold and/or hot weather construction procedures in accordance with
ACI 530.1/ASCE 6 sections 2.3.2.2. and 2.3.2.3.

4, Cleaning procedures and cleaner for each masonry type.
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1.06

1.07

MOCK-UPS

Build mock-ups at the site, where directed, full thickness and approximately 4 feet x 4
feet, indicating the proposed color range, texture and workmanship for each type of
masonry. Obtain Engineer's acceptance of visual qualities of the mock-up before start of
masonry work. Do not alter, move or destroy mock-ups until Work is completed and
removal is directed by the Engineer.

DELIVERY, STORAGE AND HANDLING

Deliver materials in the manufacturer's original unbroken, undamaged and unopened
packaging with labels bearing the name of the manufacturer and the product. Masonry
units and brick shall be factory packaged and strapped, delivered to the site and stored
on skids.

Store and handle materials to prevent inclusion of water or foreign matter and to prevent
damage of any nature.

Distribute materials on floor slabs to prevent overloading. Designated live loads shown
for floor shall not be exceeded.

PART 2 -- PRODUCTS

2.01

2.02

GENERAL

Provide special shape, type or size indicated or for application requiring a form, size or
finish which cannot be produced from standard masonry units by sawing. Provide solid
units where masonry unit is exposed.

Masonry units for fire-rated walls shall comply with Underwriter's Laboratory
requirements for fire rating shown on the Drawings.

MATERIALS

Mortar

1. In accordance with Section 04100 - Mortar and Masonry Grout

Face Brick

1. ASTM C-216, Type FBS, SW. modular as manufactured and distributed by

Belden Brick Company, Glen-Gery Corporation, Cherokee Sanford Group, Inc. or
equal. Face brick shall be selected and approved by the Owner from samples
submitted. Select color from manufacturer's red color range. Sand finished brick
shall not be accepted.

2. Net area compressive strength of brick masonry units shall be a minimum of
3200 psi when tested in accordance with ASTM C67. Compressive strength of
masonry (fm) shall be a minimum of 1200 psi in accordance with ACI 530.1
when these units are used with the mortar specified in Section 04100.
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Concrete Masonry Units

1.

2.

Provide units conforming to ACI 530.1 unless otherwise specified.

Provide light weight units meeting the requirements of ASTM C90 for hollow and
solid load bearing CMU.

Manufacture units of Portland Cement, conforming to ASTM C-150 and light
weight aggregate conforming to ASTM C331 and ASTM C33. Weight of unit
shall not exceed 105 Ib. per cu. ft. when measured in accordance with provisions
of ASTM C140. Units shall be nominally 8 inches x 16 inches x thicknesses
shown or as required. Masonry units shall be manufactured not less than 30
days prior to being used and stored under cover until shipment. All units shall
have true, sharp edges and corners, free from cracks or other defects. Provide
half special sizes and shapes as required by the Drawings or to meet job
conditions.

Net area compressive strength of concrete masonry units shall be a minimum of
1,900 psi when tested in accordance with ASTM C140. Compressive strength of
masonry (fm) shall be a minimum of 1,500 psi in accordance with ACI 530.1
when these units are used with the mortar specified in Section 04100.

Concrete Masonry Lintels

Specially formed units with reinforcing bars and mortar fill provided where shown and
wherever openings in masonry are indicated without structural steel or other supporting

lintels.

Glass Block

1.

2.

Size: 8"x8"x4"

Color: Clear.

Pattern: None.

Acceptable Manufacturers

a. J. Weck GmbH u. Company, Arlington Heights, IL

b. Pittsburg Corning Corp., Pittsburg, PA.

PART 3 -- EXECUTION

3.01

B.

GENERAL

Examine areas and conditions under which masonry is to be installed and notify the
Engineer in writing of conditions detrimental to the proper and timely completion of the
work. Do not proceed until unsatisfactory conditions have been corrected.

Do not wet concrete masonry units.
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3.02

Brick having absorption rates in excess of 0.025 oz. per square inch per minute (as
determined per ASTM C 67) shall be wetted sufficiently so that the rate of absorption,
when brick is laid, does not exceed this amount.

Clean reinforcing, removing loose rust, ice or other coatings from bars, before
placement.

Thickness of cavity and composite walls, and other masonry construction shall be the full
thickness shown. Build single wythe walls to the actual size of masonry units.

Build chases and recesses as shown and as required for the work of other trades.

Build other work into masonry work as shown, fitting masonry units around other work
and grouting to assure anchorage.

Cut masonry units with motor driven saw designed to cut masonry with clean, sharp,
unchipped edges. Cut units as required to provide pattern shown or specified, and to fit
adjoining work neatly.

Cold and hot weather construction.

1. No masonry shall be erected when ambient temperature has dropped below
45°F unless it is rising and at no time when it has dropped below 40°F.
Provisions shall be made for heating and drying of materials, and the complete
work shall be protected in accordance with the ACI 530.1/ASCE 6 Section
2.3.2.2. Masonry shall not be laid with ice or frost on its surfaces, and no
masonry shall be laid on frozen work. Any work which freezes before the mortar
has set shall be removed and replaced at the Contractor's own expense. Do not
use any admixtures or antifreeze in the mortar.

2. When the temperature is above 100°F or 90°F with a wind velocity greater than 8
mph, mortar beds shall be spread no more than 4 feet ahead of masonry and
masonry units shall be set within one minute of spreading mortar.

CONSTRUCTION TOLERANCES

Variation from plumb: For vertical lines and surfaces of columns, walls and arises do not
exceed 1/4" in 10", or 3/8" in a story height not to exceed 20', nor 1/2" in 40' or more. For
external corners, expansion joints, control joints and other conspicuous lines, do not
exceed 1/4" in any story or 20' maximum, nor 1/2" in 40' or more. For vertical alignment
of head joints do not exceed plus or minus 1/4" in 10", 1/2" maximum.

Variation from level: For bed joints and lines of exposed lintels, sills, parapets,
horizontal grooves and other conspicuous lines do not exceed 1/4" in any bay or 20'
maximum, nor 1/2" in 40" or more. For top surface of bearing walls do not exceed 1/8"
between adjacent floor elements in 10" or 1/16" within width of a single unit.

Variation of Linear Building Line: For position shown on plan and related portion of
columns, walls, and partitions, do not exceed 1/2" in any bay or 20" maximum, nor 3/4" in
40' or more.
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3.03

3.04

Variation in Cross Sectional Dimensions: For columns and thickness of walls, from
dimensions shown, do not exceed minus 1/4" nor plus 1/2".

Variation in Mortar Joint Thickness: Do not exceed bed joint thickness indicated by
more than plus or minus 1/8", with a maximum thickness limited to 1/2". Do not exceed
head joint thickness indicated by more than plus or minus 1/8".

LAYING MASONRY WALLS

Layout walls in advance for accurate spacing of surface bond patterns, with uniform joint
widths and to properly locate openings, movement-type joints, returns and offsets.
Avoid the use of less-than-half size units at corners, jambs, and wherever possible at
other locations.

Lay-up walls to comply with specified construction tolerances, with courses accurately
spaced and coordinated with other work.

Pattern Bond: Lay exposed masonry in the bond pattern shown or, if not shown, lay in
running bond with vertical joint in each course centered on units in courses above and
below.

Stopping and Resuming Work: Rack back 1/2 unit length in each course; do not tooth.
Clean exposed surfaces of set masonry, wet units lightly, and remove loose masonry
units and mortar prior to laying fresh mortar.

Cover top of walls at the end of each day. Protect wall from water infiltration from the
top until wall is capped.

Built-In Work: As work progresses, build-in items specified under this and other sections
of these Specifications. Fill in solidly with masonry around built-in items.

1. Fill space between hollow metal frames and masonry solidly with mortar, unless
otherwise indicated.

2. Where built-in items are to be embedded in cores of hollow masonry units, place
a layer of hardware cloth in the joint below and rod grout into core.

3. Fill cores in hollow masonry units with grout 3 courses (24") under bearing plates,
beams, lintels, posts and similar items, unless otherwise noted.

4, Seal masonry tight around wall penetrations such as beams, joists, pipes, ducts,
and conduit by cutting masonry units to fit as tightly as possible, then closing final
gap all around with mortar, or joint filler and caulking as necessary.

MORTAR BEDDING AND JOINTING

Lay solid masonry units with completely filled bed and head joints; butter ends with
sufficient mortar to fill head joints and shove into place. Do not slush head joints.

Lay hollow concrete masonry units with full mortar coverage on horizontal and vertical
face shells; also bed webs with mortar in starting courses on footing or floors, and where
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3.05

3.06

adjacent cells are to be reinforced or filled with grout. For starting courses where cells
are not grouted, spread full mortar bed including areas under cells.

Maintain joint widths of 3/8", except for minor variations required to maintain bond
alignment.

Tooling: Joints shall be tooled to a uniform concave joint. Head joints first and then the
bed joints.

Remove masonry units disturbed after laying; clean and reset in fresh mortar. Do not
pound corners and jambs to shift adjacent stretcher units which have been set in
position. If adjustments are required, remove units, clean and reset in fresh mortar.

JOINT REINFORCING

Use continuous horizontal joint reinforcement installed in horizontal mortar joints not
more than 16" o.c. vertically.

Parapets: Use continuous horizontal joint reinforcement installed in horizontal joints at
8" o.c. vertically.

Reinforced masonry openings greater than 12" wide, with horizontal joint reinforcing
placed in 2 horizontal joints immediately above the lintel and immediately below the sill.
Extend reinforcements 2'-0" beyond jambs of the opening except at control joints.

Cut or interrupt joint reinforcement at control and expansion joints, unless otherwise
indicated.

Provide continuity at corners and wall intersections by use of prefabricated "L" and "T"
sections. Cut and bend reinforcement units as directed by manufacturer for continuity at
returns, offsets, pipe enclosures and other special conditions.

Intersecting Load-bearing Walls: Provide rigid steel anchors at not more than 2'-0" o.c
vertically. Embed ends in mortar-filled cores.

Non-loadbearing Interior Partitions: Build full height of story to underside of solid floor or
structure above, unless shown otherwise. Fill joint with mortar after dead load deflection
of structure above approaches final position.

CAVITY WALLS

Keep cavity clean of mortar droppings and other materials during construction. Strike
joints facing cavity, flush.

Tie exterior wythe to back-up wythe of masonry with horizontal joint reinforcement at 16"
o.c. vertically.

Coordinate placement of dampproofing and insulation board with work to ensure there
are no gaps or air spaces between pieces of insulation board.

Weep joints shall be placed in exterior wythe of cavity wall, spaced a maximum of 32"
o.c. horizontally, immediately above ledges, at lintels over openings, and as shown.
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3.07

3.08

3.09

3.10

3.11

CAVITY WALL INSULATION

Provide and install insulation as shown and as specified in Section 07210, Building
Insulation.

CONTROL AND EXPANSION JOINTS

General: Provide vertical and horizontal expansion, control and isolation joints in
masonry where shown. Where not shown provide vertical control joints in concrete
masonry units at 40 feet on center maximum or as recommended by the masonry unit
manufacturer. Build-in related items as the masonry work progresses.

LINTELS
Install galvanized steel lintels where indicated.

Provide masonry lintels where shown and wherever openings of more than 8" for brick
size units and 1'-4" for block size units are shown without structural steel or other
supporting lintels. Provide precast or poured-in-place masonry lintels. Cure precast
lintels before handling and installation. Temporarily support formed-in-place lintels.

For hollow concrete masonry unit walls, use specially formed "U"-shaped lintel units with
reinforcement bars placed as shown and filled with grout.

Provide minimum bearing of 8" at each jamb.

FLASHING

Provide flashing as shown and as specified in Section 07600, Flashing and Sheet Metal.
REINFORCED UNIT MASONRY

Vertical reinforcement shall be held in place by means of frames or other suitable
means. Place horizontal joint reinforcement as masonry work progresses. Provide
minimum clear distance between longitudinal bars equal to nominal diameter of bar.
Minimum thickness of mortar or grout between masonry and reinforcement shall be 1/4",
except 6 gage or smaller wires may be laid in 3/8" mortar joints. Collar joints which
contain both haorizontal and vertical reinforcement shall have a minimum width of 1/2"
larger than the diameter of the horizontal and vertical reinforcement.

Bar splices shall be contact lap splices. Length of splice shall be a minimum of 24" for
#4 bars and 30" for #5 bars.

Low lift grouting shall be used when grout space is less than 2" in width. Place grout at
maximum intervals of 24" in lifts of 6 to 8 inches as the work progresses. Cores to be
grouted shall be clean of mortar, mortar dropping and debris. Agitate grout to assure
complete filling and coverage of reinforcement. Hold grout 1-1/2 inches below to top of
masonry if work is discontinued for more than an hour.

High lift grouting may be used when the grout space is greater than 2". Grout shall not
be placed in lifts greater than 4 feet. Grout core shall be kept clean of mortar, mortar
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3.12

3.13

dripping and debris. Provide cleanout holes as required for inspection and cleaning.
Replace cleanout plugs after inspection and acceptance. Do not place grout until entire
wall has been in place a minimum of 3 days. Hold grout 1-1/2 inches below top of
masonry if work is discontinued for more than an hour.

Forms and shoring shall be substantial and tight to prevent leakage of mortar or grout.
Brace and shore forms to maintain position and shape. Do not remove forms or shoring
until masonry gains enough strength to sufficiently carry its own weight and any other
loads, temporary or permanent, placed on it during construction.

PROTECTION OF WORK

Exposed masonry surfaces shall be protected from staining. Tops of wall shall be
covered with nonstaining waterproof coverings when work is not in progress. Installed
material shall be secure in high winds.

Protection shall be provided for all openings in the walls to prevent damage to sills,
jambs, etc., from all causes. Aluminum or steel frames and other finish materials shall
be protected from damage during masonry work.

REPAIR, POINTING AND CLEANING

Remove and replace masonry units which are loose, chipped, broken, stained or
otherwise damaged, or if units do not match adjoining units as intended. Provide new
units to match adjoining units and install fresh mortar or grout, pointed to eliminate
evidence of replacement.

Pointing of Masonry: At the completion of the masonry work, all holes in exposed
masonry shall be pointed. Defective joints shall be cut out and tuckpointed solidly with
mortar. Pointing and tuckpointing shall be done with a pre-hydrated mortar. The mortar
cement shall be controlled so that, after curing of the mortar, no difference in texture or
color exists with that of adjacent masonry.

Masonry Cleaning: While laying masonry units, good workmanship and job
housekeeping practices shall be used so as to minimize the need for cleaning the
masonry work. Protect the base of the wall from mud splashes and mortar droppings.
The technique for laying masonry shall be such that mortar does not run down the face
of the wall or smear onto the face.

1. After the joints are tooled, cut off mortar failings with the trowel and brush excess
mortar burrs and dust from the face of the masonry, use a bricklayer's brush
made with medium soft hair.

2. Remove all large mortar particles with a hardwood scraper.
3. If, after using the above outlined techniques, additional cleaning of the walls is
found necessary, allow the walls to cure one month prior to initiating further

cleaning processes.

Clean masonry to comply with the masonry manufacturer's directions and applicable
NCMA "Tek" bulletins or BIA technical notes and the following requirements.
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1. Saturate the wall with clean water. The wall shall be thoroughly saturated prior to
and at the time the cleaning solution is applied.

2. Clean masonry with an approved cleaning solution for each type of masonry
applied with a brush, starting at the top of the wall. Approved cleaners shall be
composed primarily of detergents, wetting agents, buffering agents, and a
maximum of 10% muriatic acid. Do not use acids on masonry surfaces that will
be damaged by use of an acid cleaner. The use of any of the above cleaning
agents shall first be approved in writing by the manufacturer of the masonry
being cleaned and the Engineer. The concentration, method of application of the
cleaning solution, and method of scraping shall be as outlined on the container
by the manufacturer.

3. High pressure water and sandblasting shall not be used for cleaning except with
the recommendation of the masonry manufacturer and the written approval of the
Engineer.

4, Immediately after cleaning a small area, the wall shall be rinsed thoroughly with

guantities of water.
5. Protect adjacent surfaces and materials during masonry cleaning operations.
6. After the walls are cleaned, take the necessary precautions to ensure that other

contractors and subcontractors do not damage or soil the walls. Mud protection
around the base of walls shall be left in place until the grading work is done.

- END OF SECTION -
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SECTION 04720

CAST STONE

PART 1 -- GENERAL

1.01

A.

1.02

1.03

1.04

1.05

THE REQUIREMENT

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

RELATED WORK SPECIFIED ELSEWHERE

Section 04150 - Masonry Accessories

Section 04200 - Unit Masonry

Section 07900 - Joint Fillers, Sealants and Caulking
REFERENCE SPECIFICATIONS, CODES AND STANDARDS

Without limiting the generality of the Specifications the Work shall conform to the applicable
requirements of the following documents:

1. ASTM C 1364 Standard Specification for Architectural Cast Stone
TESTING

Tests

The Owner reserves the right to test materials for compliance with these specifications.
Sampling and testing will be done in accordance with the ASTM standard, by an
independent testing agency employed by the Owner. Materials that fail to meet
requirements are considered defective. Subsequent tests to establish compliance (of the
same or new materials) shall be paid for by the Contractor.

SUBMITTALS

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

1. Manufacturer's product data.

2. Shop drawings showing details and sizes, arrangement of joints, bonding and
connections, reinforcing and method of installation and anchoring.

3. Color samples.
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1.06

1.07

QUALITY ASSURANCE

Manufacturer shall have a minimum of five years continuous operation producing cast stone
for exterior exposure to the weather.

Manufacturer shall be a member of the Cast Stone Institute.
DELIVERY AND STORAGE

Take all measures necessary to protect products against damage during delivery and
storage.

PART 2 -- PRODUCTS

2.01

2.03

MATERIALS
Cement: Portland Type | or Type Ill white/or grey meeting ASTM C150.

Fine Aggregate: ASTM C33, carefully graded and washed natural sands or manufactured
granite, quartz, or limestone sands.

Course Aggregates: ASTM C33, carefully graded and washed natural gavels or crushed
stone such as granite, quartz limestone or other durable stone.

Color: ASTM C979 natural or synthetic iron oxide pigments, excluding carbon black, and
guaranteed to lime-proof. Pigment shall not exceed ten percent by weight.

Admixtures: ASTM C494 and as approved by the Engineer.
Water: Potable and free of impurities.

Air Entrainment: ASTM C260 and as approved by the Engineer. Wet cast mixtures shall
contain five to seven percent air entrainment.

PROPERTIES OF MIX DESIGN

Manufacturer shall be responsible for mix design which meets required strength, exposure
and finish.

Compressive strength shall not be less than 6500 psi at 28 days.

Average water absorption shall not exceed six percent by weight.

REINFORCEMENT

Reinforcing Steel: ASTM 615, Grade 60. Reinforcing shall be galvanized and have a
minimum of 2 inches of cover for bars greater that 5/8 inch diameter and 1 1/2 inch of cover

for bars less than 5/8 inch diameter.

Design units for handling, setting, temperature and structural stresses. Minimum steel shall
be equal to 1/4 of the sectional area of the panel, where the panel is greater than 12 inches.
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2.04

2.05

Anchors: Galvanized or Stainless Steel. Sized to resist structural loads.
FINISH

Color shall be selected by Owner from full range of colors. The surface texture shall be fine
textured similar to natural stone. No bugholes are permitted.

TOLERANCES
Stone dimensions: Length/360 or 1/8"

Setting: 1/8" maximum from adjacent unit.

PART 3 -- EXECUTION

3.01

3.02

INSTALLATION

Cast Stone shall be set by experienced masons, accurately and in accordance with shop
drawings and Cast Stone Institute Recommendations. Set each stone in a full bed of mortar
with all vertical joints completely filled except as noted. All anchors shall be firmly placed.
Wet units prior to setting in mortar.

Rake mortar back for a depth of 3/4 inch.

All cornices, copings, and other horizontal bands of cast stone shall be laid with unfilled
head joints.

Joints shall be pointed to slight concave joints.

Install backer rod and caulk head joints of coping and similar stones.

PATCHING AND CLEANING

Repair chipped or damaged materials may only be repaired by mechanics approved by the
Manufacturer and with Manufacturer's approved materials. Mechanics must be certified in

writing prior to performing repairs.

Clean stones with water with no acids or other prepared cleaners without the approval of the
Manufacturer.

- END OF SECTION -
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PART 1 -- GENERAL

1.01

A.

1.02

1.03

50084-000\10-16-14

SECTION 05010

METAL MATERIALS

THE REQUIREMENT

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

RELATED WORK SPECIFIED ELSEWHERE

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

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

guestion.

REFERENCE SPECIFICATIONS, CODES AND STANDARDS

ASTM A36

ASTM A47

ASTM A48

ASTM AS53

ASTM Al167

ASTM A276

ASTM A307

ASTM A446

ASTM A500

ASTM A501

ASTM A529

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

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

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

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

Standard Specification for Carbon Steel Externally Threaded
Standard Fasteners

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

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

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

Standard Specification for Structural Steel with 42 000 psi (290 Mpa)
Minimum Yield Point (1/2 in. (12.7 mm) Maximum Thickness)
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1.04

1.05

50084-000\10-16-14

ASTM A536 Standard Specification for Ductile Iron Castings

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

ASTM A572 Standard Specification for High-Strength Low-Alloy Columbium-
Vanadium Structural Steel

ASTM A992 Standard Specification for Structural Steel Shapes

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

ASTM B26 Standard Specification for Aluminum-Alloy Sand Castings

ASTM B85 Standard Specification for Aluminum-Alloy Die Castings

ASTM B108 Standard Specification for Aluminum-Alloy Permanent Mold Castings

ASTM B138 Standard Specification for Manganese Bronze Rod, Bar, and Shapes

ASTM B209 Standard Specification for Aluminum-Alloy Sheet and Plate

ASTM B221 Standard Specification for Aluminum-Alloy Extruded Bars, Rods, Wire,
Shapes, and Tubes

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

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

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

ASTM F593 Standard Specification for Stainless Steel Fasteners

SUBMITTALS

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

QUALITY ASSURANCE

Owner may engage the services of a testing agency to test any metal materials for
conformance with the material requirements herein. If the material is found to be in
conformance with Specifications the cost of testing will be borne by the Owner. If the
material does not conform to the Specifications, the cost of testing shall be paid by the
Contractor and all materials not in conformance as determined by the Engineer shall be
replaced by the Contractor at no additional cost to the Owner. In lieu of replacing
materials the Contractor may request further testing to determine conformance, but any
such testing shall be paid for by the Contractor regardless of outcome of such testing.
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PART 2 -- PRODUCTS

2.01

2.02

2.03

CARBON AND LOW ALLOY STEEL

Material types and ASTM designations shall be as listed below:

1. Structural Fabrications A992, A572 Grade 50, or A36
2. Sheet Steel A 570 Grade C
3. Steel Angles and Plates A36
4, Bars and Rods A 36 or A307 Grade A
5. Pipe - Structural Use A53 Type E or S, Grade B
6. Tubes A500 Grade B or A501
7. Cold-Formed Structural Studs and Joists A 446 Grade C
(18-22 gauge)
Cold-Formed Structural Studs and Joists A 446 Grade D

(12-16 gauge)
STAINLESS STEEL

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

Material types and ASTM designations are listed below:

1. Plates and Sheets ASTM A167 or A666 Grade A
2. Structural Shapes ASTM A276

3. Fasteners (Bolts, etc.) ASTM F593

ALUMINUM

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

Material types and ASTM designations are listed below:

1. Structural Shapes ASTM B308

2. Castings ASTM B26, B85, or B108
3. Extruded Bars ASTM B221 - Alloy 6061
4. Extruded Rods, Shapes and Tubes ASTM B221 - Alloy 6063
5. Plates ASTM B209 - Alloy 6061
6. Sheets ASTM B221 - Alloy 3003

All aluminum structural members shall conform to the requirements of Section 05140,
Structural Aluminum.
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2.04

2.05

2.06

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

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

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

CAST IRON

Material types and ASTM designations are listed below:

1. Gray ASTM A48 Class 30B

2. Malleable ASTM A47

3. Ductile ASTM A536 Grade 60-40-18
BRONZE

Material types and ASTM designations are listed below:

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

HASTELLOY

A. All Hastelloy shall be Alloy C-276.

PART 3 -- EXECUTION

(NOT USED)

- END OF SECTION -
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SECTION 05035

GALVANIZING

PART 1 -- GENERAL

1.01

A.

1.02

1.03

1.04

THE REQUIREMENT

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

RELATED WORK SPECIFIED ELSEWHERE

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

REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

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

1. 2012 International Building Code with 2013 Kentucky Amendments
2. ASTM A123 - Standard Specification for Zinc (Hot-Galvanized) Coatings on

Products Fabricated from Rolled, Pressed, and Forged Steel
Shapes, Plates, Bars, and Strip

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

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

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

SUBMITTALS

Submit the following in accordance with Section 01300, Submittals.

1. Certification that the item(s) are galvanized in accordance with the applicable ASTM
standards specified herein. This certification may be included as part of any
material certification that may be required by other Sections of the Specifications.
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PART 2 -- PRODUCTS

2.01

A.

GALVANIC COATING

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

PART 3 -- EXECUTION

3.01

A.

3.02

3.03

3.04

3.05

FABRICATED PRODUCTS

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

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

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

HARDWARE

Iron and steel hardware which is to be galvanized shall be galvanized in accordance with
ASTM A153.

ASSEMBLED PRODUCTS

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

SHEETS

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

REPAIR OF GALVANIZING

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

- END OF SECTION -
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PART 1 -- GENERAL

1.01 THE REQUIREMENT

SECTION 05050

METAL FASTENING

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

1.02 RELATED WORK SPECIFIED ELSEWHERE

A. Section 05010 - Metal Materials
B. Section 05035 - Galvanizing
C. Section 05061 — Stainless Steel

D. Section 05120 - Structural Steel

E. Section 05140 - Structural Aluminum

1.03 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

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

1.

2.

7.

8.

2012 International Building Code with 2013 Kentucky Amendments

AC 193

AC 308

ACI 318

ACI 355.2

ACI 355.4

AISC 348

AISC

50084-000\10-16-14

Acceptance Criteria for Mechanical Anchors in
Concrete Elements

Acceptance Criteria for Post-Installed Adhesive
Anchors in Concrete Elements

Building Code Requirements for Structural
Concrete

Qualifications of Post-Installed Mechanical Anchors
in Concrete

Qualifications of Post-Installed Adhesive Anchors in
Concrete

The 2009 RCSC Specification for Structural Joints
Code of Standard Practice
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10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

AWS D1.1

AWS D1.2

AWS D1.6

Aluminum Association

ASTM A572/A572M-94C

ASTM A36

ASTM A325

ASTM A489

ASTM A490

ASTM A563

ASTM D1785

ASTM E488

ASTM F436

ASTM F467

ASTM F593

ASTM F594

ASTM F1554

1.04 SUBMITTALS

Structural Welding Code - Steel
Structural Welding Code - Aluminum
Structural Welding Code — Stainless Steel
Specifications for Aluminum Structures

Standard Specification for High Strength Low-Alloy
Columbium-Vanadium Structural Steel Grade 50

Standard Specification for Carbon Structural Steel

Standard Specification for High-Strength Bolts for
Structural Steel Joints

Standard Specification for Eyebolts
Standard  Specification for Quenched and
Tempered Alloy Steel Bolts for Structural Steel

Joints

Standard Specifications for Carbon and Alloy Steel
Nuts

Standard Specification for Polyvinyl Chloride (PVC)
Plastic Pipe

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

Standard Specification for Hardened Steel Washers

Standard Specification for Nonferrous Nuts for
General Use

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

Standard Specification for Stainless Steel Nuts

Standard Specification for Anchor Bolts, Steel, 36,
55, and 105-ksi Yield Strength

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

1.

Shop Drawings providing the fastener's manufacturer and type and certification
of the fastener's material and capacity.
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2. Manufacturer’s installation instructions.
3. Copy of valid certification for each person who is to perform field welding.
4, Certified weld inspection reports, when required.

5. Welding procedures.

6. Installer qualifications.

7. Certification of Installer Training.
8. Inspection Reports.

9. Results of Anchor Proof Testing.

1.05 QUALITY ASSURANCE

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

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

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

1. Hole drilling procedure.

2. Hole preparation and cleaning technique.

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

5. Proof loading/torquing.

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

E. Welds and high strength bolts used in connections of structural steel will be visually
inspected in accordance with Article 3.04.
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The Owner may engage an independent testing agency to perform testing of welded
connections and to prepare test reports in accordance with AWS. Inadequate welds
shall be corrected or redone and retested to the satisfaction of the Engineer and/or an
acceptable independent testing laboratory, at no additional cost to the Owner.

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

PART 2 -- PRODUCTS

2.01

2.02

2.03

ANCHOR RODS (ANCHOR BOLTS)

Anchor rods shall conform to ASTM F1554 Grade 36 except where stainless steel or
other approved anchor rods are shown on the Drawings. Anchor rods shall have
hexagonal heads and shall be supplied with hexagonal nuts meeting the requirements of
ASTM A563 Grade A.

Where anchor rods are used to anchor galvanized steel or are otherwise specified to be
galvanized, anchor rods and nuts shall be hot-dip galvanized in accordance with
ASTM F1554,

Where pipe sleeves around anchor rods are shown on the Drawings, pipe sleeves shall
be cut from Schedule 40 PVC plastic piping meeting the requirements of ASTM D1785.

HIGH STRENGTH BOLTS

High strength bolts and associated nuts and washers shall be in accordance with ASTM
A325 or ASTM A490. Bolts, nuts and washers shall meet the requirements of AISC 348
"The 2009 RCSC Specification for Structural Joints”.

Where high strength bolts are used to connect galvanized steel or are otherwise
specified to be galvanized, bolts, nuts, and washers shall be hot-dip galvanized in
accordance with ASTM A325.

STAINLESS STEEL BOLTS

Stainless steel bolts shall conform to ASTM F-593. All underwater fasteners, fasteners
in confined areas containing fluid, and fasteners in corrosive environments shall be Type
316 stainless steel unless noted otherwise. Fasteners for aluminum and stainless steel
members not subject to the above conditions shall be Type 304 stainless steel unless
otherwise noted.

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

A. General

1.

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

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

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

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

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

Adhesive anchors shall conform to the requirements of ACI 355.4 or alternately
to AC 308. Expansion or mechanical anchors shall conform to the requirements
of ACI 355.2 or alternately to AC 193. Anchors in Seismic Design Categories C
through F shall conform to IBC 2012 1905.1.9 as applicable, including, seismic
test requirements, in accordance with ASTM E488.

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

B. Concrete Anchor Design:

An anchor design consists of specifying anchor size, quantity, spacing, edge distance
and embedment to resist all applicable loads. Where an anchor design is indicated on
the Drawings, it shall be considered an engineered design and anchors shall be installed
to the prescribed size, spacing, embedment depth and edge distance. If all parts of an
anchor design are provided on the Drawings except embedment depth, the anchors will
be considered an engineered design and the Contractor shall provide the embedment
depth as indicated in Paragraph B.3 unless otherwise directed by the Engineer. Where
an anchor design is not indicated by the Engineer on the Drawings, the Contractor shall
provide the anchor design per the requirements listed below.

1.

Structural Anchors: All concrete anchors shall be considered structural anchors if
they transmit load between structural elements; transmit load between non-
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structural components that make up a portion of the structure and structural
elements; or transmit load between life-safety related attachments and structural
elements. Examples of structural concrete anchors include but are not limited to
column anchor bolts, anchors supporting non-structural walls, sprinkler piping
support anchors, anchors supporting heavy, suspended piping or equipment,
anchors supporting barrier rails, etc. For structural anchors, the Contractor shall
submit an engineered design with signed and sealed calculations performed by
an Engineer currently registered in the State of Kentucky. Structural anchors
shall be of a type recommended by the anchor manufacturer for use in cracked
concrete and shall be designed by the Contractor in accordance with ACI 318
Appendix D.

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

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

C. Structural Anchors:
1. Mechanical Anchors:

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

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

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

d. Undercut Anchors: Undercut anchors shall be “HDA Undercut Anchor” by
Hilti, Inc., “Torg-Cut Undercut Anchor” by Simpson Strong-Tie Co.,
“Atomic + Undercut Anchor” by Powers Fasteners
2. Adhesive Anchors:
a. Adhesive anchors shall be “Epcon G5” by ITW Redhead, “HIT HY-150

Max SD” by Hilti, Inc., “SET-XP” by Simpson Strong-Tie Co., or “Powers
1000+” by Powers Fasteners.
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Structural adhesive anchor systems shall be IBC compliant and capable
of resisting short term wind and seismic loads (Seismic Design
Categories A through F) as well as long term and short term sustained
static loads in both cracked and uncracked concrete in all Seismic Design
Categories. Structural adhesive anchor systems shall comply with the
latest revision of ICC-ES Acceptance Criteria AC308, and shall have a
valid ICC-ES report in accordance with the applicable building code. No
or equal products will be considered unless prequalified and
approved by the Engineer and Owner.

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

1. Mechanical Anchors:

a.

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

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

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

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

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

2. Adhesive Anchors:

a.
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Adhesive anchors shall be “Epcon A7” or “Epcon C6” by ITW Redhead,
“HIT HY-150 Max” by Hilti, Inc., “SET Epoxy Tie” or “AT” by Simpson
Strong-Tie Co., or “Powers AC 100+ Gold” or “T308+ Epoxy” by Powers
Fasteners.

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

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

No or equal products will be considered unless prequalified and
approved by the Engineer and Owner.
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2.05

2.06

Concrete Anchor Rod/Bolt Materials:

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

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

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

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

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

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

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

WELDS

Electrodes for welding structural steel and all ferrous steel shall comply with AWS Code,
using E70 series electrodes for shielded metal arc welding (SMAW), or F7 series
electrodes for submerged arc welding (SAW).

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

Electrodes for welding stainless steel and other metals shall comply with AWS D1.6.
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2.07

2.08

2.09

2.10

WELDED STUD CONNECTORS

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

EYEBOLTS

Eyebolts shall conform to ASTM A489 unless noted otherwise.

HASTELLOY FASTENERS

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

ANTISEIZE LUBRICANT

Antiseize lubricant shall be C5-A Anti-Seize by Loctite Corporation, Molykote P-37 Anti-
Seize Paste by Dow Corning, 3M Anti-Seize by 3M, or equal.

PART 3 -- EXECUTION

3.01

A.

3.02

MEASUREMENTS

The Contractor shall verify all dimensions and review the Drawings and shall report any
discrepancies to the Engineer for clarification prior to starting fabrication.

ANCHOR INSTALLATION

Anchor Rods, Concrete Anchors, and Masonry Anchors

1.

4.

Anchor rods shall be installed in accordance with AISC "Code of Standard
Practice" by setting in concrete while it is being placed and positioned by means
of a rigidly held template. Overhead adhesive anchors, and base plates or
elements they are anchoring, shall be shored as required and securely held in
place during anchor setting to prevent movement during anchor installation.
Movement of anchors during curing is prohibited.

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

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

All stainless steel threads shall be coated with antiseize lubricant.

High Strength Bolts

1.

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

C. Concrete Anchors

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

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

3. Concrete Anchor Testing:

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

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

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

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

Proof testing of concrete anchors shall be performed by an independent
testing laboratory hired directly by the Contractor and approved by the
Engineer. The Contractor shall be responsible for costs of all testing,
including additional testing required due to previously failed tests.
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3.03

3.04

3.05

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

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

Other Bolts

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

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

WELDING

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

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

INSPECTION

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

retightened as required.

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

Post-installed concrete anchors shall be inspected as required by ACI 318.
CUTTING OF EMBEDDED REBAR

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

- END OF SECTION -
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SECTION 05061

STAINLESS STEEL

PART 1 -- GENERAL

1.01

1.02

SECTION INCLUDES

The Contractor shall furnish, install and erect the stainless steel work as shown on the
Contract Drawings and specified herein.

Stainless steel work shall be furnished complete with all accessories, mountings and
appurtenances of the type of stainless steel and finish as specified or required for a
satisfactory installation.

RELATED WORK SPECIFIED ELSEWHERE

Section 01300 - Submittals

Section 05010 - Metal Materials

Section 05050 - Metal Fastening

Section 05500 - Metal Fabrications

REFERENCES

ASTM A193 - Alloy-Steel and Stainless Steel Bolting Materials for High-
Temperature Service.

ASTM A194 - Carbon and Alloy Steel Nuts for Bolts for High-Pressure and
High-Temperature Service.

ASTM A262 - Practice for Detecting Susceptibility to Intergranular Attack in
Austenitic Stainless Steel.

ASTM A276 - Stainless and Heat-Resisting Steel Bars and Shapes.

ASTM A314 - Stainless and Heat-Resisting Steel Billets and Bars for
Forging.

ASTM A380 - Practice for Cleaning and Descaling Stainless Steel Parts,
Equipment and Systems.

ASTM A473 - Stainless and Heat-Resisting Steel Forgings.

ASTM A666 - Austenitic Stainless Steel, Sheet, Strip, Plate and Flat Bar.

ASTM A774 - Stainless Steel Pipe Fittings
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J. ASTM A778 Stainless Steel Pipe

K. ASTM F593

Stainless Steel Bolts, Hex Cap Screws and Studs.

L. ASTM F594 Stainless Steel Nuts.

M. ANSI/ASME B1.1

Unified Inch Screw Thread (UN and UNR Thread Form).
1.04 TESTS

A. All stainless steel materials including stainless test welds, shall be checked for
compliance with tests for susceptibility to intergranular attack. Such tests shall be
Practices A, B and E of ASTM A262. Detailed procedures for the tests shall be
submitted to the Engineer for approval prior to start of work. Practice A shall be used
only for acceptance of materials but not for rejection of materials, and shall be used for
screening material intended for testing in Practice B and Practice E. The maximum
acceptable corrosion rate under Practice B shall be 0.004 inch per month, rounded off to
the third decimal place. If the certified mill report indicates that such test has been
satisfactory performed, the fabricator may not be required to repeat the test. Material
passing Practice E shall be acceptable.

B. Sample selection for the susceptibility to intergranular attack tests shall be as follows:

1. One (1) sample per heat per heat treatment lot for plates and forgings;

2. One (1) sample per each Welding Procedure Qualification regardless of the joint
design;

3. If tests indicate a reduction in corrosion resistance, welding procedure shall be
adjusted or heat treatment determined as needed to restore required corrosion
resistance.

4. The samples so chosen shall have received all the post-weld heat treatments

identical to the finished part.
1.05 SUBMITTALS

A. The Contractor shall prepare and submit for approval shop drawings for all stainless
steel fabrication in accordance with Section 01300, Submittals.

B. Submittals shall include, but not be limited to, the following:
1. Certified test reports for susceptibility to intergranular attack.

2. Affidavit of compliance with type of stainless steel shown on the Contract
Drawings or specified herein.

3. Certified weld inspection reports.
4. Cleaning and handling of stainless steel in accordance with Paragraph 3.04,

Cleaning and Handling.
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1.06

1.07

Samples of finish, on each type of stainless steel to be furnished, shall be submitted to
the Engineer upon request.

QUALITY ASSURANCE

Shop inspections may be made by the Engineer. The Contractor shall give ample notice
to the Engineer prior to the beginning of any stainless steel fabrication work so that
inspection may be provided. The Contractor shall furnish all facilities for the inspection
of materials and workmanship in the shop, and the inspectors shall be allowed free
access to the necessary parts of the works.

Inspectors shall have the authority to reject any materials or work which does not meet
the requirements of the Contract Drawings or the Specifications.

Inspection at the shop is intended as a means of facilitating the work and avoiding
errors, but is expressly understood that it will in no way relieve the Contractor from his
responsibility for furnishing proper materials or workmanship.

HANDLING, STORAGE AND DELIVERY

Mechanical damage (e.g., scratches and gouges) to the stainless steel material shall not
be permitted and is cause for rejection. Care shall be taken in the material handling
since such mechanical damage will result in the passive oxide film being "punctured"
leading to a possible lower resistance to the initiation of corrosion than the surrounding
chemically-passivated surface.

Stainless steel plates and sheets shall be stored vertically in racks and not be dragged
out of the racks or over one another. Racks shall be protected to prevent iron
contamination.

Heavy stainless steel plates shall be carefully separated and chocked with wooden
blocks so that the forks of a fork-lift could be inserted between plates without
mechanically damaging the surface.

Stainless steel plates and sheets laid out for use shall be off the floor and be divided by
wooden planks to prevent surface damage and to facilitate subsequent handling.

Plate clamps, if used, shall be used with care as the serrated faces can dig in, indent
and gouge the surface.

Stainless steel fabrications shall be loaded in such a manner that they may be
transported and unloaded without being overstressed, deformed or otherwise damaged.

Stainless steel fabrications and packaged materials shall be protected from corrosion
and deterioration and shall be stored in a dry area. Materials stored outdoors shall be
supported above ground surfaces on wood runners and protected with approved
effective and durable covers.

Stainless steel fabrications shall not be placed in or on a structure in a manner that
might cause distortion or damage to the fabrication. The Contractor shall repair or
replace damaged stainless steel fabrications or materials as directed by the Engineer.
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1.08

FIELD MEASUREMENTS

The Contractor shall verify all dimensions and shall make any field measurements
necessary and shall be fully responsible for accuracy and layout of the work.

The Contractor shall review the Contract Drawings and any discrepancies shall be
reported to the Engineer for clarification prior to starting fabrication.

PART 2 -- PRODUCTS

2.01

MATERIALS AND FINISHES

Stainless steel shall be Type 304 unless it is used for underwater service. Stainless
steel for underwater service shall be Type 316. Minimum mechanical finish shall be
No. 4 as stated in Table 2 unless otherwise noted on the Contract Drawings.

The basic mill forms (sheet, strip, plate and bar) are classified by size as shown on
Table 1. Tables 2, 3 and 4 identify finishes and conditions in which sheet, bar and plate
are available.

Tables 2, 3 and 4 show numbered finishes and conditions for sheet, bar and plate.
While there are no specific designations for polished finishes on bar or plate, the sheet
finish designations are used to describe the desired effect. This also applies to finishes
on ornamental tubing.

There are three standard finishes for strip, which are broadly described by the finishing
operations employed:

1. No. 1 Strip Finish
No. 1 strip finish is approximately the same as No. 2D Sheet Finish. It varies in
appearance from dull gray matte to a fairly reflective surface, depending largely

on alloy composition and amount of cold reduction.

2. No. 2 Strip Finish is approximately the same as a No. 2B sheet finish. It is
smoother, more reflective than No. 1, and likewise varies with alloy composition.

3. Bright annealed finish is a highly reflective finish that is retained by final
annealing in a controlled atmosphere furnace.
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Table 1

Classification of Stainless Steel Product Form

Dimensions
Diameter or
Iltem Description Thickness Width Size
Sheet Coils and cut length:
Mill finishes Nos. 1, 2D and 2B under 3/16" 24" and over -
Polished finishes Nos. 3,4,6,7 & 8 under 3/16" all widths --
Strip Cold finished, coils or cut lengths under 3/16" under 24" -
Polished finishes Nos. 3, 4, 6,7 & 8 under 3/16" all widths --
Plate Flat rolled or forged 3/16" and over | over 10" --
Bar Hot finished rounds, squares, octagons and -- - 1/4" and over
hexagons 1/8"to 8"incl. | 1/4" to 10" incl. -
Hot finished flats
Cold finished rounds, squares, octagons and 1/8" to 4-1/2" 3/8" to 4-1/2" over 1/8"
hexagons -
Cold finished flats
Wire Cold finishes only: (in coil)
Round, square, octagon, hexagon and flat wire under 3/16" under 3/8" --
Pipe & Several different classifications, with differing specifications, are available.
Tubing
Extrusion Not considered “standard” shapes. Currently limited in size to approximately 6-1/2" diameter or structurals.
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Table 2

Standard Mechanical Sheet Finishes

Unpolished or Rolled Finishes: No.4 A polished surface obtained by finishing with a
No. 1 A rough dull surface which results from hot rolling 120-150 mesh abrasive, following initial grinding
to the specified thickness followed by annealing with coarser abrasives. This is a general purpose
and descaling. bright finish with a visible "grain" which prevents

mirror reflection.
No.2D A dull finish which results from cold rolling | No.6 A dull satin finish having lower reflectivity than

followed by annealing and descaling, and may No. 4 finish. It is produced by Tampico brushing
perhaps get a final light roll pass through the No. 4 finish in a medium of abrasive and oil. It
unpolished rolls. A 2D finish is used where is wused for architectural applications and
appearance is of no concern. ornamentation where a high luster is undesirable,

and to contrast with brighter finishes.
No.2B A bright cold-rolled finish resulting in the same | No.7 A high reflective finish that is obtained by buffing

manner as No. 2D finish, except that the finely ground surfaces but not to the extent of
annealed and descaled sheet receives a final completely removing the "grit" lines. It is used
light roll pass through polished rolls. This is the chiefly for architectural and ornamental purposes.

general purpose cold-rolled finish that can be
used as is, or as a preliminary step to polishing.

Polished Finishes: No.8 The most reflective surface, which is obtained by

No. 3 An intermediate polish surface obtained by polishing with successively finer abrasives and
finishing with a 100 grit abrasive. Generally used buffing extensively wuntil all grit lines from
where a semi-finished polished surface is preliminary grinding operations are removed. It is
required. A No. 3 finish usually receives used for applications such as mirrors and
additional polishing during fabrication. reflectors.
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Table 3

Conditions and Finishes for Bar

Conditions Surface Finishes?

Hot worked only (@) Scale not removed (excluding spot conditioning)
(b) Rough turned?
(©) Pickled or blast cleaned and pickled.

Annealed or otherwise heat treated. (@) Scale not removed (excluding spot conditioning)
(b) Rough turned

(© Pickled or blast cleaned and pickled

(d) Cold drawn or cold rolled

(e) Centerless ground

) Polished

Annealed and cold worked to high tensile strength?® (d) Cold drawn or cold rolled
(e) Centerless ground
) Polished

Surface finishes (b), (e) and (f) are applicable to round bars only.

2 Bars of the 4xx series stainless steels which are highly hardenable, such as Types 414, 420, 420F, 431, 440A, 440B and 440C, are annealed
before rough turning. Other hardenable grades, such as Types 403, 410, 416 and 416Se, may also require annealing depending on their
composition and size.

®  Produced in Types 302, 303Se, 304 and 316.
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4

Table 4

Conditions and Finishes for Plate

Condition and Finish Description and Remarks

Hot rolled Scale not removed. Not heat treated.
Plates not recommended for final use in
this condition.*

Hot rolled, annealed or heat treated Scale not removed. Use of plates in this
condition is generally confined to heat
resisting applications. Scale impairs
corrosion resistance.!

Hot rolled, annealed or heat treated, blast | Condition and finish commonly preferred

cleaned or pickled for corrosion resisting and most heat
resisting applications.

Hot rolled, annealed, descaled and Smoother finish for specialized

temper passed applications.

Hot rolled, annealed, descaled cold Smooth finish with greater freedom from

rolled, annealed, descaled, optionally surface imperfection than the above.

temper passed

Hot rolled, annealed or heat treated, Polished finishes refer to Table 2.

surface cleaned and polished

Surface inspection is not practicable on plates which have not been pickled or otherwise descaled.

PART 3 -- EXECUTION

3.01

A.

FABRICATION

Holes for bolts and screws shall be drilled. Fastenings shall be concealed where
practicable. Joints exposed to the weather shall be formed to exclude water.

As far as practicable, all fabricated units shall be fitted and assembled in the shop, with
all cuts and bends made to precision measurements in accordance with details shown
on approved shop drawings.

Work shall be fabricated so that it is installed in a manner that will provide for expansion
and contraction, prevent the shearing of bolts, screws and other fastenings, ensure
rigidity, and provide close fitting of sections.

All finished and/or machined faces shall be true to line and level. Stainless steel
sections shall be well formed to shape and size with sharp lines and angles; curved work
shall be sprung evenly to curves.

All work shall be fitted together at the shop as far as possible, and delivered complete
and ready for erection. Proper care shall be exercised in handling all work so as not to
injure the finished surfaces.
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3.02

3.03

3.04

WELDING

Welding shall be done in a manner that will prevent buckling and in accordance with
Specification 05050 — Metal Fastening, and as modified hereinafter.

All welds exposed in the work shall be ground smooth and finished to match the finish of
the adjacent stainless steel surfaces.

Select weld rods that provide weld filler metal having corrosion resistant properties as
nearly identical or better than the base metal to insure preservation of the corrosion-
resistant properties. Provide heat treatment at welds where testing of weld procedure
indicates it is required to restore the corrosion resistance.

Thermal conductivity of stainless steel is about half that of other steels; and the following
methods may be used to accommodate this situation:

1. Use lower weld current setting.
2. Use skip-weld techniques to minimize heat concentration.
3. Use back-up chill bars or other cooling techniques to dissipate heat.

Edges of the stainless steel to be welded shall be cleaned of contaminants.
FASTENERS
Stainless steel fasteners shall be used for joining stainless steel work.

Stainless steel fasteners shall be made of alloys that are equal to or more corrosion
resistant than the materials they join.

CLEANING AND HANDLING

All stainless steel surfaces shall be precleaned, descaled, passivated and inspected
before, during and after fabrication in accordance with the applicable sections of ASTM
A380 and as detailed in the procedures to be submitted to the Engineer for approval
prior to start of work. Degreasing and passivation of stainless steel articles shall be
conducted as the last step after fabrication.

Measures to protect cleaned surfaces shall be taken as soon as final cleaning is
completed and shall be maintained during all subsequent handling, storage and

shipping.

1. The Contractor shall submit for approval specific procedures listing all the steps
to be followed in detecting contamination and in descaling, cleaning, passivation
and protecting of all stainless steel.

2. Area showing clear indications of contamination shall be recleaned, repassivated
and reinspected.

At approved stages in the shop operations, contaminants such as scale, embedded iron,
rust, dirts, oil, grease and any other foreign matter shall be removed from the metal, as
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3.05

directed or approved by the Engineer. The adequacy of these operations shall be
checked by the Engineer. Operations in the shop shall be conducted so as to avoid
contamination of the stainless steel and to keep the metal surfaces free from dirt and
foreign matter.

In order to prevent incipient corrosion during fabrication, special efforts shall be made at
all times to keep all stainless steel surfaces from coming in contact with other metals.

1. Stainless steel and stainless steel welds shall be cleaned with clean sand free of
iron, stainless steel wool, stainless steel brushes, or other approved means and
shall be protected at all times from contamination by any materials, including
carbon steel, that shall impair its resistance to corrosion.

2. Approved methods of cutting, grinding and handling shall be used to prevent
contamination. If air-arc, or carbon-arc cutting is used, additional metal shall be
removed by approved mechanical means so as to provide clean, weldable
edges. All grinding of stainless steel shall be performed with aluminum oxide or
silicon carbide grinding wheels bonded with resin or rubber. Grinding wheels
used on carbon steel shall not be used on stainless steel.

3. Sand, grinding wheels, brushes and other materials used for cleaning stainless
steel shall be checked periodically by the Engineer for contaminants. Cleaning
aids found to contain contaminants shall not be used on the work.

INSTALLATION

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

All inserts, anchor rods and all other miscellaneous work specified in the Detailed
Specifications or shown on the Contract Drawings or required for the proper completion
of the work, which are embedded in concrete, shall be properly set and securely held in
position in the forms before the concrete is placed.

All stainless steel fabrications shall be installed in conformance with details shown on
the Contract Drawings or on the approved shop drawings.

-END OF SECTION -
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SECTION 05120

STRUCTURAL STEEL

PART 1 -- GENERAL

1.01

1.02

1.03

1.04

THE REQUIREMENT

Furnish all equipment, labor, materials, and services required to provide all structural steel
work in accordance with the Contract Documents. The term "structural steel" shall include
items as defined in the AISC "Code of Standard Practice".

RELATED WORK SPECIFIED ELSEWHERE

Section 05010 - Metal Materials

Section 05035 - Galvanizing

Section 05050 - Metal Fastening

REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

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

1. 2012 International Building Code with 2013 Kentucky Amendments
2. AISC - "Code of Standard Practice."

3. AISC - "Specification for Structural Steel Buildings".

4. AISC 348 - "The 2009 RCSC Specification for Structural Joints”.

5. AWS - "Structural Welding Code".

SUBMITTALS

Submit the following in accordance with Section 01300, Submittals.

1. Certified Mill Test Reports

2. Affidavit of Compliance with grade specified

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

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

PART 2 -- PRODUCTS

2.01 MATERIALS

A. Structural Steel

1.

B. Welds

Structural steel for W shapes shall conform to ASTM A992 unless otherwise
indicated.

Structural steel for S, M, and HP shapes and channels shall conform to ASTM A572
Grade 50 unless otherwise indicated.

Structural steel for angles and plates shall conform to ASTM A36 unless otherwise
indicated.

Steel pipe shall be ASTM A53, Grade B.

HSS shall be ASTM A500, Grade B. All members shall be furnished full length
without splices unless otherwise noted or accepted by the Engineer.

All unidentified steel will be rejected and shall be removed from the site and
replaced by the Contractor, all at the expense of the Contractor.

Fasteners for structural steel shall be in accordance with Section 05050, Metal
Fastening.

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

3.01

3.02

3.04

MEASUREMENT

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

FABRICATION

Fabrication shall be in accordance with the AISC "Specification for Structural Steel Buildings
and AISC "Code of Standard Practice". Fabrication shall begin only after Shop Drawing
approval.

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

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

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

Where galvanizing of structural steel is required, it shall be done in accordance with
Section 05035, Galvanizing.

DELIVERY, STORAGE AND HANDLING

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

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

ERECTION

The erection of all structural steel shall conform to the applicable requirements of the AISC
"Specification for Structural Steel Buildings" and AISC "Code of Standard Practice". All
temporary bracing, guys and bolts as may be necessary to ensure the safety of the
structure until the permanent connections have been made shall be provided by the
Contractor.

Structural members shall be set accurately to the lines and elevations indicated. The
various members shall be aligned and adjusted to form a part of a complete frame or
structure before permanently fastened.

No cutting of structural steel members in the field will be allowed except by the written
approval of the Engineer.
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Bearing surfaces and other surfaces which will be in permanent contact shall be cleaned
before assembly.

Field welding shall not be permitted unless specifically indicated in the Drawings or
approved in writing by the Engineer. All field welding shall comply with Section 05050,
Metal Fastening.

All bolted connections shall use high strength bolts in accordance with Section 05050, Metal
Fastening. High strength bolts shall be installed in accordance with AISC 348 “The 2009
RCSC Specification for Structural Joints”. Bolts specified or noted on the Drawings to be a
tension or slip critical “SC” type connection shall be fully pretensioned with proper
preparation of the faying surfaces. All other bolts shall be snug tightened unless otherwise
noted on the Drawings.

All field connections shall be accurately fitted up before being bolted. Drifting shall be only
such as will bring the parts into position and shall not be sufficient to enlarge the holes or to
distort the metal. All unfair holes shall be drilled or reamed.

Misfits at Bolted Connections

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

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

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

Grouting of Base Plates and Bearing Plates

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

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

3. Baseplates shall be grouted with non-shrink grout to assure full uniform bearing.
Grouting shall be done prior to placing loads on the structure. Non-shrink grout shall
conform to Section 03600, Grout.

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

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

A. Painting shall be performed according to Section 09900, Painting and the following
additional requirements.

1. Concrete Encased Steel: Steel members which will be encased in concrete shall be
cleaned but not painted prior to encasement.

2. Contact Surfaces: Contact surfaces such as at field connections, shall be cleaned
and primed but not painted.

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

4, Surfaces Adjacent to Field Welds: Surfaces within 2 inches of any field weld

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

- END OF SECTION -
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SECTION 05140

STRUCTURAL ALUMINUM

PART 1 -- GENERAL

1.01

1.02

1.03

1.04

THE REQUIREMENT

Furnish all equipment, labor, materials, and services required to provide all structural
aluminum work in accordance with the Contract Documents. The term "structural
aluminum" shall include items as defined in the Aluminum Association "Specifications for
Aluminum Structures".

RELATED WORK SPECIFIED ELSEWHERE

Section 05010 - Metal Materials

Section 05050 - Metal Fastening

Section 09900 - Painting

REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

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

1. 2012 International Building Code with 2013 Kentucky Amendments

2. Aluminum Association "Specifications for Aluminum Structures"

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

SUBMITTALS

Submit the following in accordance with Section 01300, Submittals.

1. Certified Mill Test Reports

2. Affidavit of Compliance with grade specified

3. Shop Drawings which include the following:
a. Layout drawings indicating all structural shapes, sizes, and dimensions.
b. Beam and column schedules.
C. Detailed drawings indicating jointing, anchoring and connection details.
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1.05

QUALITY ASSURANCE

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

PART 2 -- PRODUCTS

2.01

A.

B.

C.

MATERIALS
Structural aluminum shall comply with Section 05010, Metal Materials.

Fasteners for structural aluminum shall be in accordance with Section 05050, Metal
Fastening.

Electrodes for welding shall be in accordance with Section 05050, Metal Fastening.

PART 3 -- EXECUTION

3.01

A.

3.02

3.03

MEASUREMENT

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

FABRICATION

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

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

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

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

DELIVERY, STORAGE AND HANDLING

Structural members shall be loaded in such a manner that they may be transported and
unloaded without being over-stressed, deformed or otherwise damaged.
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3.04

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

ERECTION

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

Structural members shall be set accurately to the lines and elevations indicated. The
various members shall be aligned and adjusted to form a part of a complete frame or
structure before being permanently fastened.

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

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

Field welding shall not be permitted unless specifically indicated in the Drawings or
approved in writing by the Engineer. All field welding shall comply with Section 05050,
Metal Fastening.

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

All field connections shall be accurately fitted up before being bolted. Drifting shall be only
such as will bring the parts into position and shall not be sufficient to enlarge the holes or to
distort the metal. All unfair holes shall be drilled or reamed.

Misfits at Bolted Connections

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

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

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

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

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

3. Baseplates shall be grouted with non-shrink grout to assure full uniform bearing.
Grouting shall be done prior to placing loads on the structure. Non-shrink grout shall
conform to Section 03600, Grout.

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

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

3.05 PAINTING
A. Painting shall be performed according to Section 09900, Painting.
B. Aluminum surfaces in contact with concrete or dissimilar metals shall be thoroughly
protected with two coats of epoxy paint with a minimum total thickness of 16 mils or other

approved isolating material in accordance with the requirements of Section 09900 -
Painting.

- END OF SECTION -
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SECTION 05410

RETROFIT ROOF FRAMING SYSTEM

PART 1 -- GENERAL

1.01

1.02

1.03

1.04

THE REQUIREMENT

Furnish all labor, materials, services, and equipment necessary to complete all work
including steel framing, metal decking, and supports for Retrofit Roof Framing System as
shown on the Contract Drawings and specified herein.

WORK SPECIFIED ELSEWHERE

Section 03415 - Precast Prestressed Concrete Hollow Core Planks

Section 05035 - Galvanizing

Section 07415 - Standing Seam Metal Roofing

REFERENCES SPECIFICATIONS, CODES, AND STANDARDS

Without limiting the generality of the Specification, the Work shall conform to the
applicable requirements of the following documents:

1. 2012 International Building Code with 2013 Kentucky Amendments

2. AISC 13" Ed. Steel Construction Manual.

3. AISI 2001 Ed. Specification for the Design of Cold-Formed Steel Structural
Members.

4. ASCE 7-05 Minimum Design Loads for Buildings and Other Structures.

5. LGSI Light Gage Structural Steel Framing System Design
Handbook.

SUBMITTALS

Shop Drawings: Show roof framing system with accessories in plan, sections and
details. Include complete drawing/description of each framing component and fastener,
including metal thicknesses and finishes, connection details, anchorage details, and
special fabrication provisions. Indicate relationships with adjacent and interfacing work
including Standing Seam Metal Roofing and Prestressed Precast Concrete Hollow Core
Planks. Indicate fastener types and spacing; and provide fastener pullout values. Shop
drawings and structural calculations must be completed by the Retrofit Roof Framing
System manufacturer. Any changes must be approved by the Manufacturer in writing
prior to submittal. Shop drawings and calculations shall be signed and sealed by a
professional engineer, currently registered in the State of Kentucky.
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B. Product Data: Include Manufacturer's detailed material and system description,
engineering performance data and finish specifications. Indicate fastener types and
spacing; and required fastener pullout values.

C. Design Calculations: Submit design calculations for all elements of the Retrofit Roof
Framing System according to ASCE 7. All loading types shall be considered: dead, live,
snow, wind, and seismic. Loads shall be coordinated with Standing Seam Metal Roofing
and Prestressed Concrete Hollow Core Planks. Design calculations shall be sealed by a
Professional Engineer currently registered in the State of Kentucky.

D. Loads applied to Prestressed Precast Concrete Hollow Core Plank Roof Deck.

E. System Certification: Provide statement certifying the proposed system’s capacity to
safely resist the calculated design loads.

F. Warranty

G. Certification verifying proposed roof installer is authorized by manufacturer of Retrofit
Roof Framing System.

1.05 QUALITY ASSURANCE
A. Contractor must be certified by Manufacturer as supplier of retrofit roof framing systems
and obtain written certification from Manufacturer that installer is approved for installation

of the Retrofit Roof Framing System.

B. Certified installer must have a minimum of 5 years of experience of acceptable
installation of the Retrofit Roof Framing System.

C. All components of the Retrofit Roof Framing System must be obtained from a single
manufacturer. Any secondary products that are required which cannot be supplied by
the specified manufacturer must be recommended and approved in writing by primary
manufacturer.

D. Provide a minimum 20 year warranty for all materials comprising Retrofit Roof Framing
System.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Manufacturer’'s Responsibility

1. Protect components during fabrication and packing from mechanical abuse and
corrosion.

B. Contractor's Responsibility
1. Store materials off ground providing for drainage; under cover providing for air
circulation; and protected from wind movement, foreign material contamination,

mechanical damage, cement, lime or other corrosive substances.

2. Handle materials to prevent damage. Damaged material shall be rejected and
removed from the site.
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3. Protect materials from wind-related damages.

4, Inspect materials upon delivery. Reject and remove physically damaged or
marred material from project site.

5. Do not overload roof deck with stored materials.

PART 2 -- PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS

A. Subject to compliance with the Specifications provide products from one of the following
manufacturers or approved equal.

1. The Garland Company

2. ReRoof America, Inc.

3. IMETCO

2.02 RETROFIT ROOF FRAMING SYSTEM
A. Materials

1. Cold Formed Steel Framing Components
All light gauge cold formed steel framing components shall be formed from
structural quality sheet steel meeting the requirements of an appropriate ASTM
standard. The minimum acceptable yield strength shall be 40,000 psi. Section
properties shall conform to the LGSI Light Gage Structural Steel Framing System
Design Handbook and/or the AISI Specifications for the Design of Cold Formed
Steel Structural Members.

2. Hot Rolled Steel Framing Components
All hot rolled steel components shall be formed from structural quality steel
meeting the requirements of ASTM Standard A36. Section properties shall
conform to the AISC Steel Construction Manual.

3. Fasteners

Concrete and masonry anchors shall be installed in accordance with the fastener
manufacturer’'s recommendations.

4. Metal Decking
All metal decking shall be G-90 galvanized and shall meet the requirements of
ASTM A653.
B. Finishes
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1. Cold formed components shall receive a G-90 galvanized coating conforming to
Specification 05035 — Galvanizing.

2. Hot rolled steel components shall be finished with one coat of red oxide rust
inhibiting paint.

3. All welded areas shall be protected with a cold-galvanizing coating after
fabrication.

4, Fasteners which are concealed by the finished roofing system shall be stainless
steel.

5. Fasteners which are exposed after installation of the finished roofing system shall
be stainless steel with painted heads matching the color of the standing seam
panels.

C. Assembly
1. The framing system shall be a post and beam type system and shall include

base components for attachment to the roof deck structure, vertical column
members, horizontal top members, and strapping and cross bracing as required.

2. The base members shall be continuous or discontinuous lengths as determined
by evaluation of the roof deck.

3. The vertical column members shall be capable of 1” minimum field adjustment to
accommaodate uneven roof deck elevations without field cutting.

4. The horizontal top member shall be a minimum 16 gauge Zee shape with
stiffening lips. The top member shall be spaced appropriately to accommodate
the required standing seam panel clip spacing as specified by the Standing
Seam Metal Roofing Manufacturer. The top flange of the zee shall be (minimum)
1 3/4” wide to provide for attachment of the standing seam panel clips.

5. Flat strap bracing shall be 22 gauge minimum, and shall only be acceptable for
flange bracing of the framing members.

6. The framing system shall use cross bracing for transferring all lateral loads to the
main structure. The standing seam panel system shall NOT be considered as a
lateral diaphragm. All cross bracing for the transfer of lateral loads shall be
formed/stiffened angles or sections/shapes; flat straps are not acceptable.

7. Provide components necessary for framing of overhang and fascia as shown on
the Contract Drawings.

PART 3 -- EXECUTION

3.01 FABRICATION
A. Shop fabricate metal framing components to the maximum extent possible, forming
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3.02

3.03

metal work with clear, sharp, straight, and uniform bends and rises.
All welding shall be performed under shop conditions. Field welding is not acceptable.

Horizontal and bracing framing components may be cut to length at the factory or in the
field. Vertical framing components may not be cut to length in the field.

Fabricate framing and related sheet metal work in accordance with approved shop
drawings and applicable standards.

PREPARATION
Inspection: Examine the alignment and placement of the building structure and
substrate. Correct any objectionable warp, waves or buckles in the substrate before

proceeding with installation of the Retrofit Roof Framing System.

Check roof deck for square and straightness and establish straight side and crosswise
benchmarks. Set a true line for the Retrofit Roof Framing System with a string line.

Measure the roof lengthwise to confirm lengths, overhangs, and coverage of flashings at
eaves and ridges.

INSTALLATION
Coordinate installation of metal roofing, roof deck, carpentry, miscellaneous furring
members, insulation, vapor barriers, and/or infiltration barriers as indicated on the

Contract Drawings.

Install framing system in accordance with approved shop drawings and manufacturer’s
product data, within specified erection tolerances.

Isolate dissimilar metals and masonry or concrete from metals with bituminous coating.
Use gasketed fasteners where required to prevent corrosive action between fastener,
substrate, and components.

Limit exposed fasteners to extent indicated on Shop Drawings.

Attach framing system to structural substrate using fasteners of size and spacing as
determined by manufacturer’'s design analysis to resist all specified design loads.

Installed system shall be true to line and plane and free of dents, and physical defects.

Maximum variation from true planes or lines shall be 1/4” in 20 feet and 3/8” in 40 feet of
more.

Remove damaged work and replace with, undamaged components.

Touch up exposed fasteners using paint furnished by roofing panel manufacturer and
matching exposed panel surface finish.

Remove all miscellaneous materials and debris from roof.
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- END OF SECTION -
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SECTION 05500

METAL FABRICATIONS

PART 1 -- GENERAL

1.01

1.02

1.03

1.04

REQUIREMENT

Furnish all materials, labor, and equipment required to provide all metal fabrications not
specifically included in other Sections, complete and in accordance with the requirements of
the Contract Documents.

Work shall include but may not be limited to lintels and guard posts.

RELATED WORK SPECIFIED ELSEWHERE

Section 05010 - Metal Materials

Section 05050 - Metal Fastening

Section 05035 - Galvanizing

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

REFERENCE SPECIFICATIONS, CODES AND STANDARDS

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

1. 2012 International Building Code with 2013 Kentucky Amendments

2. AISC - Specification for Structural Steel Buildings

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

SUBMITTALS

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

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

2.01

A.

2.02

2.03

2.04

METAL MATERIALS

Metal materials used in metal fabrications shall conform to Section 05010, Metal Materials,
unless noted otherwise.

METAL FASTENING

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

LINTELS

Provide lintels as shown on the Drawings and specified herein with 8 inches minimum
bearing each side unless noted otherwise.

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

GUARD POSTS (BOLLARDS)

Guard posts shall be 6-inch diameter Schedule 40 galvanized steel pipe in accordance with
ASTM A53.

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

PART 3 -- EXECUTION

3.01

FABRICATION

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

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

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

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

All shearings shall be neat and accurate, with parts exposed to view neatly finished. Flame
cutting is allowed only when performed utilizing a machine.
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F. All shop connections shall be welded unless otherwise indicated on the Drawings or
specified herein. Bolts and welds shall conform to Section 05050, Metal Fastening. All
fastenings shall be concealed where practicable.

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

3.02 INSTALLATION

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

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

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

- END OF SECTION -
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SECTION 05510

METAL STAIRS

PART 1 -- GENERAL

1.01

A.

1.02

w

o O

m

1.03

1.04

THE REQUIREMENT

Furnish all materials, labor, and equipment required to provide all metal stairs in accordance
with the Contract Documents.

RELATED WORK SPECIFIED ELSEWHERE

Section 05010 - Metal Materials

Section 05035 - Galvanizing

Section 05050 - Metal Fastening

Section 05120 - Structural Steel

Section 05140 - Structural Aluminum

Section 05520 - Handrails and Railings

Section 05531 - Gratings, Access Hatches, and Access Doors

Section 05550 - Stair Treads and Nosings

REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

Without limiting the generality of the other requirements of the specifications, all work herein
shall conform to the applicable requirements of the following documents. All referenced

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

1. 2012 International Building Code with 2013 Kentucky Amendments

2. AISC Specification for Structural Steel Buildings

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

SUBMITTALS

Submit the following in accordance with Section 01300 - Submittals.

1. Complete fabrication and erection drawings of all metal work specified herein.
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2. Other submittals as required in accordance with Section 05010 - Metal Materials,
and Section 05050 - Metal Fastening.

PART 2 -- PRODUCTS

2.01

A.

2.02

2.03

METAL MATERIALS

Metal materials used for metal stairs shall conform to Section 05010, Metal Materials,
unless noted otherwise.

METAL FASTENING

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

METAL STAIRS AND LANDINGS

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

1. Steel stairs shall be fabricated from steel in accordance with Section 05120,
Structural Steel.

2. Aluminum stairs shall be fabricated from aluminum alloy 6061-T6 in accordance with
Section 05140, Structural Aluminum.

Regardless of material of stringers, all stair treads shall be aluminum in accordance with
Section 05550, Stair Treads and Nosings.

Where metal landings are required as indicated on the Drawings, gratings at landings shall
conform to Section 05531, Gratings, Access Hatches, and Access Doors.

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

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

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

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

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

PART 3 -- EXECUTION

3.01

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

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

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

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

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

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

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

3.02 INSTALLATION

A. Assembly and installation of metal stairs shall be performed in strict accordance with
manufacturer's recommendations.

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

C. Metal stairs shall field painted when specified in accordance with Section 09900, Painting.

- END OF SECTION -
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SECTION 05515

LADDERS

PART 1 -- GENERAL

1.01 REQUIREMENT

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

1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Section 05010 - Metal Materials
B. Section 05050 - Metal Fastening
1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS

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

1. 2012 International Building Code with 2013 Kentucky Amendments
2. Aluminum Association Specifications for Aluminum Structures
3. Occupational Safety and Health Administration (OSHA) Regulations

1.04 SUBMITTALS
A. Submit the following in accordance with Section 01300, Submittals.
1. Complete fabrication and erection drawings of all metalwork specified herein.
2. Other submittals as required in accordance with Section 05010, Metal Materials, and

Section 05050, Metal Fastening.

PART 2 -- PRODUCTS

2.01 METAL MATERIALS

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

2.02 METAL FASTENING

A. Allwelds and fasteners used for ladders shall conform to Section 05050, Metal Fastening,
unless noted otherwise.
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2.03

2.04

LADDERS

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

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

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

Side rails shall be 1-1/2 inch diameter Schedule 80 pipe, minimum.

Rungs shall be serrated 3/4 inch diameter, minimum.

All exposed connections shall be welded and ground smooth.

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

FALL PREVENTION SYSTEM

Ladders shall be installed with a fall prevention system, unless indicated otherwise on the
drawings. For all ladders with an uninterrupted length exceeding 20 ft. between landings or
floors, fall prevention system is mandatory.

Fall prevention system shall comply with OSHA requirements.

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

openings. All components shall be stainless steel with a non-metallic cable guide.

Fall Prevention Systems shall be RTC 2000 Climb-Rite System, Research and Trading
Corporation, or Saf-T-Climb Fall Prevention System, Norton by Honeywell.

PART 3 -- EXECUTION

3.01

FABRICATION

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

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

All work shall be fabricated and installed in a manner that will provide for expansion and
contraction, prevent shearing of bolts, screws, and other fastenings, ensure rigidity, and
provide a close fit of sections.
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3.02

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

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

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

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

INSTALLATION

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

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

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

- END OF SECTION -
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SECTION 05520

HANDRAILS AND RAILINGS

PART 1 -- GENERAL

1.01 THE REQUIREMENT

A. Furnish all materials, labor, and equipment required to provide all handrails and railings in
accordance with the Contract Documents.

1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Section 05010 - Metal Materials
B. Section 05050 - Metal Fastening
1.03 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
A. Without limiting the generality of the other requirements of the specifications, all work herein

shall conform to the applicable requirements of the following documents. All referenced
specifications, codes, and standards refer to the most current issue available at the time of

Bid.

1. 2012 International Building Code with 2013 Kentucky Amendments
2. Aluminum Association Specifications for Aluminum Structures

3. Occupational Safety and Health Administration (OSHA) Regulations

1.04 SUBMITTALS
A. Submit the following in accordance with Section 01300, Submittals.
1. Complete fabrication and erection drawings of all metal work specified herein.
2. Other submittals as required in accordance with Section 05010, Metal Materials and

Section 05050, Metal Fastening.

PART 2 -- PRODUCTS

2.01 METAL MATERIALS

A. Metal materials used for handrails and railings shall conform to Section 05010, Metal
Materials, unless noted otherwise.
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2.02 METAL FASTENING

A. Allwelds and fasteners used in handrails and railings shall conform to Section 05050, Metal
Fastening, unless noted otherwise.

2.03 HANDRAILS AND RAILINGS

A. General - Handrail systems shall consist of all railings, posts, toeboards, baseplates,
anchors, and accessories required for a complete and rigid installation.

1.

All handrail systems shall be fabricated from extruded aluminum alloy 6061-T6 or
6105-T5, with Aluminum Association M12C22A41 finish, unless otherwise noted.

Metal railings shall be fabricated from 1-1/2 inch Schedule 40 pipe. Metal railing
support posts shall be fabricated from 1-1/2 inch Schedule 80 pipe.

The centerline of the top guard rail shall be 42 inches above the walking surface for
level rail. For stair rail, the centerline of the top guard rail shall be 42 inches above
the leading edge of the tread nosing. Stair handrail shall be 34 inches above the
leading edge of the tread nosing. See Standard Detail 0552000.

Posts
a. Maximum horizontal spacing between posts for level rail shall be six feet.
b. Maximum horizontal spacing between posts for stair rail shall be five feet.

All rail joints shall be finished flush and shall occur only at supports. Posts shall not
interrupt the continuation of the top rail at any point along the railing, including
corners and end terminations. The top surface of the top railing shall be smooth and
shall not be interrupted by projecting fittings.

Toeboards

a. Toeboards shall project 4-inches above the walking surface and shall not
infringe on the minimum required walkway width.

b. Aluminum toeboards shall be extruded from aluminum alloy 6063-T6 unless
otherwise noted.

C. Toeboards shall have a minimum thickness of 1/8" at any point. Geometry
of toeboard shall closely resemble geometry shown on Drawings.

Expansion joint splices shall be provided at 30 foot maximum spacing and at all
expansion joints in the structure supporting the handrail.

The handrail system shall be designed to resist the design loads specified by both
OSHA and the International Building Code.

Provide handrail extensions at top and bottom of stairs and ramps in accordance
with the International Building Code.
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B. For metal handrail, the Contractor shall have the option of providing a handrail system of
either an all welded type construction or a component type construction.

1. With both the all welded or component type construction, the baseplates and
toeboards shall be furnished as shown on the Drawings.

2. Component Type System

a. All fittings and brackets shall be designed for stainless steel concealed set
screws with internal tyne type connectors.

b. Exposed fittings shall be cast or extruded aluminum, or stainless steel to
match ladder material, except where corrosion-resistant steel is employed as
a standard fabricator's item for use.

C. Component type handrail shall be as manufactured by Thompson
Fabricating Company, Inc., or Hollaender Manufacturing Company, Inc.

3. Welded handrail may be field assembled using component type fittings as described
herein.

C. Handrail shall be either Type | or Type Il handrail as shown on the Drawings. If no type is
indicated on Drawings, handrail shall be Type I.

1. Type | handrail shall be a two-rail system. The centerline of the intermediate rail
shall be 21 inches above the walking surface.

2. Type Il handrail shall be a three-rail system with vertical posts spanning between the
two intermediate rails.

a. The centerline of the lower intermediate rail shall be 7 inches above the
walking surface.

b. The centerline of the upper intermediate rail shall be 5-3/4" below the
centerline of the top rail.

C. Vertical posts spanning between the intermediate rails shall be 1/2" diameter
schedule 40 pipe or fiberglass rod.

d. Spacing of vertical posts shall be as required to prevent passage of a 4-inch
sphere at any point.

D. Where gates are required in handrails as shown on the Drawings, they shall be self-closing
and shall be provided by the same manufacturer as the handrail. Gates shall swing away
from the opening being protected by the handrail.

E. Where safety chains are required in handrails as shown on the Drawings, chains shall be
constructed of Type 304 stainless steel. Chains shall be straight link style, 3/16-inch
diameter, with at least twelve links per foot, and with snap hooks on each end. Snap hooks
shall be boat type and eye bolts for attachment of chains shall be 3/8-inch bolts with 3/4-
inch eye diameter welded to the railing posts. Two (2) chains, four inches longer than the
anchorage spacing shall be supplied for each guarded area.
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PART 3 -- EXECUTION

3.01

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

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

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

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

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

Concrete anchors and bolts for attachment of handrail baseplates to supporting members
shall conform to Section 05050, Metal Fastening.

All fabricated items shall be shop painted in accordance with Section 09900, Painting.
INSTALLATION

Assembly and installation of handrails and railings shall be performed in strict accordance
with manufacturer's recommendations.

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

- END OF SECTION -
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SECTION 05531

GRATINGS, ACCESS HATCHES, AND ACCESS DOORS

PART 1 -- GENERAL

1.01 THE REQUIREMENT

A. Furnish all materials, labor, and equipment required to provide all gratings, floor plates, and
hatches in accordance with the Contract Documents.

1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Section 05010 - Metal Materials
B. Section 05035 - Galvanizing
C. Section 05050 - Metal Fastening
1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS
A. Without limiting the generality of the other requirements of the specifications, all work herein

shall conform to the applicable requirements of the following documents. All referenced
specifications, codes, and standards refer to the most current issue available at the time of

Bid.

1. 2012 International Building Code with 2013 Kentucky Amendments
2. Aluminum Association Specifications for Aluminum Structures

3. Occupational Safety and Health Administration (OSHA) Regulations

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

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

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

PART 2 -- PRODUCTS

2.01 METAL MATERIALS

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

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

2.03 GRATING

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

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

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

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

B. Aluminum Grating

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

2. Grating shall be “19-SI-4 |-Bar Swage Locked” by Alabama Metal Industries
Corporation (AMICO), “IB” by Harsco Industrial IKG, “I-Bar 19SGI4", by Ohio Grating
Inc., or “I-Bar” by Thompson Fabricating LLC.

C. Aluminum Plank Grating

1. Aluminum plank grating shall be unpunched planks of extruded aluminum welded
together to form panels. Panel ends shall have an extruded aluminum end bar
welded in place. All support members shall be aluminum. Plank clips for grating
holddowns or other required attachments, shall be aluminum or stainless steel.
Bolts shall be stainless steel.

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

D. Heavy Duty Steel Grating

1. Heavy duty steel grating shall be galvanized according to Section 05035,
Galvanizing.
2. Main bearing bars shall conform to ASTM A36. Cross bars shall be flush with the

top of the grating.
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2.04

2.05

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

4, Grating shall be manufactured by Harsco Industrial IKG, Alabama Metal Industries
Corporation (AMICO), and Ohio Gratings, Inc.

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

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

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

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

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

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

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

ACCESS DOORS

General

1. Door opening sizes, number and direction of swing of door leaves, and locations
shall be as shown on the Drawings. The Drawings shall indicate the clear opening
dimensions.

2. All doors shall be aluminum unless otherwise noted.

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

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

5. All doors shall be provided with an automatic hold-open arm with release handle.
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Double leaf doors shall be provided with safety bars to go across the open sides of
the door, when in the open position. Brackets shall be provided on the underside of
the doors to hold the safety bars when not in use.

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

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

Door frames shall be extruded and equipped with a 1-1/2 inch minimum drain pipe
located by the manufacturer. The drain pipe shall be provided by the Contractor and
shall extend to the nearest point of discharge acceptable to the Engineer.

B. Floor, Wet Well and Dry Pit Access Doors

1.

Door leaves shall be 1/4 inch, minimum, diamond pattern plate with an approved
raised pattern, non-skid surface. Plate shall be stiffened as required to maintain
allowable stress and deflection requirements. Stiffeners shall consist of angles or
bars welded to the bottom of plate.

Doors shall be designed for a 300 psf live load minimum, unless noted otherwise.

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

All doors shall have an enclosed compression spring assist and open to 90 degrees.

Exterior doors shall be Type "J-AL" or "JD-AL", by Bilco Company, Type "W1S"” or
“W2S” by Halliday Products Inc., Type "TPS" or "TPD", by U.S.F. Fabrication Inc.,
Type "THG" or "THG-D", by Thompson Fabricating LLC.

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

Doors rated for H-20 traffic loading shall be “JAL-HD” or “JDAL-HD” by the Bilco
Company, Type “H1C” or “H2C” by Halliday Products, Inc., or Type “THS” or “THD”
by U.S.F. Fabrication Inc.

C. Roof Access Doors

1.

2.

3.

Doors shall be designed for 50 psf live load unless noted otherwise.
Doors for service stairs shall be Bilco Type L roof Scuttles.

Doors for ladder access shall be Bilco Type S or SS Roof Sculttles.
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2.06

Fixed Ladders

1. Where the Contract Documents indicate fixed ladders are required under access
doors, they shall be provided with “LadderUp, Model LU-4" by Bilco Company, “L1E
Ladder Extension” by Halliday Products Inc., or “Ladder Climb-out Device” by
Thompson Fabricating.

2. The safety posts shall be manufactured of the same material as the access door
with telescoping tubular sections that lock automatically when fully extended.

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

4. Safety posts shall be assembled in strict accordance with manufacturer's
recommendations.

FALL THROUGH PREVENTION SYSTEM

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

PART 3 -- EXECUTION

3.01

FABRICATION

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

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

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

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

All shearings shall be neat and accurate, with parts exposed to view neatly finished. Flame
cutting is allowed only when performed utilizing a machine.
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F. All shop connections shall be welded unless otherwise indicated on the Drawings or
specified herein. Bolts and welds shall conform to Section 05050, Metal Fastening. All
fastenings shall be concealed where practicable.

3.02 INSTALLATION

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

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

C. Grating shall not be field cut or modified unless approved by Engineer.

D. Grating shall not be used for equipment support or anchorage.

- END OF SECTION -
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SECTION 05540

CASTINGS

PART 1 -- GENERAL

1.01

A.

1.02

1.03

1.04

REQUIREMENT

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

RELATED WORK SPECIFIED ELSEWHERE

Section 02604 — Utility Structures

Section 05010 - Metal Materials

REFERENCE SPECIFICATIONS, CODES AND STANDARDS

Without limiting the generality of the other requirements of the specifications, all work herein
shall conform to the applicable requirements of the following documents. All referenced
sB;ingcifications, codes, and standards refer to the most current issue available at the time of
1. 2012 International Building Code with 2013 Kentucky Amendments
SUBMITTALS

Submit the following in accordance with Section 01300, Submittals.

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

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

PART 2 -- PRODUCTS

2.01

A.

2.02

METAL MATERIALS

Metal materials used for castings shall conform to Section 05010, Metal Materials, unless
noted otherwise.

METAL FASTENING

All welds and fasteners used for castings shall conform to Section 05050, Metal Fastening,
unless noted otherwise.
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2.03

IRON CASTINGS

General - Iron Castings shall include, but not be limited to frames, covers, and grates for
trench drains, catch basins, and inlets/.

1. Castings shall be of gray iron of uniform quality, free from defects, smooth and well
cleaned by shotblasting.

2. Catalog numbers on the Drawings are provided only to show required types and
configuration. All covers shall be cast with raised letters as designated on the
Drawings.

3. Castings shall be as manufactured by Dewey Brothers, or Neenah Foundry
Company.

Covers and Grates

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

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

3. Design loadings:

a. Where located within a structure, a minimum design loading of 300 psf shall

be used, unless noted otherwise.

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

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

PART 3 -- EXECUTION

3.01

FABRICATION

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

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

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

50084-000\10-16-14 05540-2 KAW: RRS IMPROVEMENTS



3.02 INSTALLATION

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

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

- END OF SECTION -
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SECTION 05550

STAIR TREADS AND NOSINGS

PART 1 -- GENERAL

1.01 REQUIREMENT

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

1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Section 05010 - Metal Materials
B. Section 05050 - Metal Fastening
C. Section 05510 - Metal Stairs
D. Section 06610 - Glass Fiber and Resin Fabrications
1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS
A. Without limiting the generality of the other requirements of the specifications, all work herein

shall conform to the applicable requirements of the following documents. All referenced
specifications, codes, and standards refer to the most current issue available at the time of

Bid.
1. 2012 International Building Code with 2013 Kentucky Amendments
2. Aluminum Association Specifications for Aluminum Structures.

1.04 SUBMITTALS
A. Submit the following in accordance with Section 01300, Submittals.
1. Complete fabrication and erection drawings of all work specified herein.
2. Other submittals as required in accordance with Section 05010, Metal Materials, and

Section 05050, Metal Fastening.

PART 2 -- PRODUCTS

2.01 METAL MATERIALS

A. Metal materials used for stair treads and nosings shall conform to Section 05010, Metal
Materials, unless noted otherwise.
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2.02

2.03

2.04

METAL FASTENING

All welds and fasteners used for stair treads and nosings shall conform to Section 05050,
Metal Fastening, unless noted otherwise.

SAFETY STAIR NOSINGS

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

Nosing shall be 3 inches wide and shall extend the full width of the stairway minus 3 inches
on either side. Nosing shall be cast into the concrete and held in place with butterfly type
extruded anchors.

The nosing shall be "Style 231-A", by Amstep Products, “Alumogrit Type 101", by Wooster
Products, Inc., "Type AX", by Safe-T-Metal Company. For steel pan concrete filled stairs,
nosing shall be "Type 101-SP", Wooster Products, Inc., or "Type AXPE", by Safe-T-Metal
Company. For pan stairs, nosing shall be continuous over corner of stair treads to fully
protect corner of treads from abrasion. All exposed fasteners shall be Type 304 stainless
steel.

STAIR TREADS

Stair treads shall be aluminum with an abrasive nosing as shown on the Drawings.

Stair treads shall be designed for the live load specified in Section 05510, Metal Stairs.

Stair treads shall be as manufactured by IKG Industries, or Safe-T-Metal Company.

PART 3 -- EXECUTION

3.01

A.

FABRICATION

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

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

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

All shearings shall be neat and accurate, with parts exposed to view neatly finished. Flame
cutting is allowed only when performed utilizing a machine.
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E. All shop connections shall be welded unless otherwise indicated on the Drawings or
specified herein. Bolts and welds shall conform to Section 05050, Metal Fastening. All
fastenings shall be concealed where practicable.

3.02 INSTALLATION

A. Assembly and installation of stair treads and nosings shall be performed in strict accordance
with manufacturer's recommendations.

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

- END OF SECTION -
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SECTION 05830

BEARING DEVICES AND ANCHORING

PART 1 -- GENERAL

1.01

1.02

w

o O

m

1.03

THE REQUIREMENTS

The Contractor shall furnish and install bearing plates, pads, expansion devices, anchor
rods and bolts and/or other devices used in conjunction with bearings and anchoring of
bearing devices and assemblies at supports in accordance with this item and in conformity
with the Drawings.

RELATED WORK SPECIFIED ELSEWHERE

Section 05010 - Metal Materials

Section 05035 - Galvanizing

Section 05050 - Metal Fastening

Section 05120 - Structural Steel

Section 05140 - Structural Aluminum

Section 09900 - Painting

REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

Without limiting the generality of other requirements of these Specifications, all work
specified hereunder shall conform to the applicable requirements of the following

documents to the extent that the provisions of such documents are not in conflict with the
requirements of this Section.

1. RMA Rubber A4-F3-T.063-B2, Grade 2, Method B
Handbook
2. ASTM A240, Standard Specification for Heat Resisting Chromium and
Chromium - Nickel Stainless Steel Plate and Sheet
3. ASTM A480 Standard Specification for General Requirements for Flat-
Rolled Stainless and Heat-Resisting Steel Plate, Sheet and
Strip
4, ASTM D395, Standard Test for Rubber Property — Compression Set
Method B
5. ASTM D412 Standard Test for Rubber Properties In Tension
6. ASTM D471 Standard Test for Rubber Property - Effect of Liquids
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10.

11.

12.

13.

14.

15.

16.

17.

ASTM D573

ASTM D575,
Method A

ASTM D624, Die C

ASTM D746

ASTM D792

ASTM D1149

ASTM D1785

ASTM D2240

ASTM D2256

ASTM D4894

ASTM D4895

1.04 SUBMITTALS

Standard Test for Rubber-Deterioration In Air Oven

Standard Test for Rubber Properties In Compression

Standard Test for Rubber Property - Tear Resistance

Standard Test for Brittleness Temperature of Plastics and
Elastomers by Impact

Standard Test for Specific Gravity and Density of Plastics
by Displacement

Standard Test for Rubber Deterioration - Surface Ozone
Cracking In a Chamber (Flat Specimens)

Standard Specification for Poly (Vinyl Chloride) (PVC)
Plastic Pipe, Schedule 40

Standard Test for Rubber Property - Durometer Hardness

Standard Test for Breaking Load (Strength) and Elongation
of Yarn by the Single-Strand Method

Standard Specification for PTFE Granular Molding and
RPM Extension Materials

Standard Specification for PTFE Resin Produced From
Dispersion

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

1.

Certification of compliance that the materials furnished under this section meet and
conform to the property and physical requirements, including all testing, as stated
herein and as referenced. Specifically, the certification shall state compliance with
the applicable standards (ASTM, ANSI, etc.) for fabrication and testing.

Shop Drawings for all materials, including installation and adjustment instructions.
Included with the Shop Drawings shall be all material certifications, mill test results,
working drawings, etc., which are required by this and other applicable sections of

the Specifications.

PART 2 -- PRODUCTS

2.01 ELASTOMERIC BEARING PADS

A. The elastomer portion of pads shall be new neoprene compound. Pads shall be cast under
heat and pressure and may be individually molded or cut from pressure-cast stock.
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Variations from the dimensions shown on the Drawings shall not be more than the following:
thickness, £1/16 inch; width, -1/8 to +1/4 inch; length, -1/8 to +1/4 inch. Tolerances,
dimensions, finish and appearance, flash, and rubber-to-metal bonding shall conform to the
requirements of A 4-F3-T.063-B2, Grade 2, Method B, in accordance with the RMA Rubber
Handbook. Pads shall be furnished in one piece and shall not be laminated unless
otherwise specified. Pads shall be furnished in identifiable packages.

B. Adhesive for use with elastomer pads shall be an epoxy-resin compound compatible with
the elastomer having a sufficient shear strength to prevent slippage between pads and
adjacent bearing surfaces. Adhesive shall be 20*F Contact Cement by Miracle Adhesives
Corporation, Neoprene Adhesive 77-198 by IGI Adhesives, Sikodur 31, Hi-Mod Gel by Sika
Corporation, or DP-605 NS Urethane Adhesive by 3M Adhesive Systems.

C. Laminated pads shall consist of alternate laminations of elastomer and hot-rolled steel
sheets molded together as a unit. Outer metal laminations shall be 3/16 inch, and inner
laminations shall be 14 gage. Outer laminations of elastomer shall be 1/4 inch, and inner
laminations shall be of equal thickness (at least 3/8 but not more than 1/2 inch), depending
on the number of laminations and thickness of the pad. Edges of metal laminations shall
have a cover of approximately 1/8 inch of elastomer. The top and bottom bearing surfaces
shall each have an integral sealing rib approximately 1/8 inch in depth, in addition to the
specified total thickness, and 3/16 inch in width around their peripheries. The bond between
the elastomer and metal shall be such that failure shall occur in the elastomer and not
between the elastomer and steel when tested for separation. Variations from specified
dimensions for individual laminations shall not be more than those specified herein. The
total thickness of the complete pad shall not vary more than +1/8 inch.

D. Material having a nominal durometer hardness of 70 and 50 shall be used for nonlaminated
pads and laminated pads, respectively. Test samples will be prepared from finished pads.
Samples of each thickness will be taken from 2 full-size pads from each shipment of 300
pads or less, with 1 additional pad for each additional increment of 300 pads or fraction
thereof. When tested using the ASTM methods designated, samples shall comply with the
following physical requirements.

1. Original Physical Properties: Testresults for tear resistance, tensile strength, and
ultimate elongation shall not be more than 10 percent below the following specified
value:

Nominal Hardness

50 70
Min. tear resistance, ASTM D624, 180 200
Die C (Ib/in of thickness)
Hardness, ASTM D2240 (points) 5045 7015
Min. tensile strength, ASTM D412 2,500 2,500
(average psi of longitudinal and transverse)
Min. ultimate elongation (%) 400 300

The compressive deflection tested in accordance with ASTM D575, Method A, shall
be as follows:
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2.02

a. Laminated Pads: The maximum compression deflection shall be 5 and 7
percent of the total rubber thickness at loads of 500 and 800 pounds per
square inch, respectively. The maximum shear resistance shall be 50
pounds per square inch of the plan area at 25 percent shear deformation at
—20°F. Test pads shall be subjected to a compressive load of 1.5 times the
maximum design load without visible damage to the bearing.

b. Nonlaminated Pads: When loaded within 300 to 800 pounds per square
inch, material shall show a compressive deflection within 20 percent of that
given in the charts of Method A, interpolating for actual measured hardness.

Changes in Original Physical Properties: When pads are oven aged 70 hours at
212°F in accordance with ASTM D573, changes shall not be more than the
following:

Property Value
Hardness (points change) Oto +15
Tensile strength (% change) 115
Ultimate elongation (% change) -40

Extreme Temperature Characteristics: Compression set under constant
deflection, ASTM D395, Method B, 22 hours at 212°F, shall not be more than 35
percent. With the low-temperature brittleness test, ASTM D746, breaks shall not
occur above —20°F.

Ozone Cracking Resistance: Upon exposure to 100 parts per million of ozone in
air by volume at a strain of 20 percent and a temperature of 100£2°F in a test
otherwise in accordance with ASTM D1149, cracks shall not develop within 100
hours. Samples shall be wiped with solvent before the test to remove traces of
surface impurities.

Oil Swell: The volume change shall not be more than +120 percent when tested in
accordance with ASTM D471 with ASTM Oil No. 3, 70 hours at 212°F.

TFE BEARING SURFACES

TFE resin shall be virgin material conforming to the requirements of ASTM D4894 or D4895.
The specific gravity shall be 2.13 to 2.19. The melting point shall be 623+2°F.

Filler material shall be milled glass fibers, carbon, or other approved inert filler materials.

Adhesive material shall be an epoxy resin conforming to FS MMM-A-134, FEB film or equal,
as approved by the Engineer.

When tested in accordance with ASTM D4894 or D4895, finished unfilled TFE sheets shall
have a tensile strength of at least 2,800 pounds per square inch and an elongation of at
least 200 percent.

Filled TFE sheets shall contain inert filler material uniformly blended with TFE resin.
Finished filled TFE sheets containing glass fiber or carbon shall conform to the following:
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2.03

ASTM 15% Glass

Method Fibers 25% Carbon
Min. tensile strength  D4894/D4895 2,000 psi 1,300 psi
Min. elongation D4894/D4895 150% 75%
Min. specific gravity D792 2.20 2.10
Melting point D4894/D4895 327+10°C 317 £10°C

Fabric containing TFE fibers shall be manufactured from oriented multifilament TFE
fluorocarbon fibers and other fibers as required by specific designs. When tested in
accordance with ASTM D2256, the tensile strength of TFE fibers shall be at least 24,000
pounds per square inch and the elongation shall be at least 75 percent.

Where TFE sheets are to be epoxy bonded, one surface of the sheet shall be factory
treated by an approved manufacturer using the sodium naphthalene or sodium ammonia
process.

Stainless steel mating surfaces shall be at least 16 gage in thickness and shall conform to
the requirements of ASTM A240, Type 304. The mating surface shall be a true plane
surface with a Brinnell hardness of at least 125 and a surface finish of an at least No. 8
mirror finish in accordance with ASTM A480. Stainless steel mating surfaces shall be
polished or rolled as necessary to conform to the friction requirements specified herein. The
stainless steel shall be attached to the sole plate by means of a seal weld around the entire
perimeter of the facing material.

The coefficient of friction for the completed bearing assembly shall not be more than the
following:

_ Bearing Pressure
Material 500 psi 2,000 psi 3,500 psi
(3.447 MPa)  (13.790 Mpa) (24.132 MPa)

Unfilled TFE, fabric

Containing TFE fibers, TFE .08 .06 .04
perforated metal composite
Filled TFE A2 .10 .08

Interlocked bronze and
filled TFE structures 10 .07 .05

PREFORMED FABRIC BEDDING MATERIAL

Material shall be composed of multiple layers of 8-ounce cotton duck impregnated and
bound with high-quality natural rubber or its equivalent and equally suitable materials
compressed into resilient pads of uniform thickness. The number of plys shall be such as to
produce the specified thickness after compression and vulcanizing. Finished pads shall
withstand compression loads perpendicular to the plane of the laminations of at least 10,000
pounds per square inch without a detrimental reduction in thickness or extrusion.
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2.04

2.05

ANCHOR RODS
Anchor bolts shall be as specified in Section 05050, Metal Fastening.
PIPE SLEEVES AND COLLARS

Pipe sleeves and collars shall be cut from schedule 40 PVC plastic pipe meeting the
requirements of ASTM D1785 unless otherwise noted on the Drawings.

PART 3 -- EXECUTION

3.01

3.02

3.03

3.04

STEEL PLATES, SHAPES, AND BARS

Unless galvanizing is indicated on the Drawings, items shall be painted in accordance with
the Drawings and Section 09900, Painting.

If galvanizing is indicated on the Drawings, steel bearing assembilies for both structural steel
beams and girders and prestressed concrete members shall be galvanized as specified in
Section 05035, Galvanizing. Except for attachments of bearing plates to beams, all
fabrication and welding of bearing plate assemblies shall be performed before the steel is
galvanized. Alljoints of welded parts shall be sealed with weld material. Welds made for
attaching bearing plates to beams or girders shall be cleaned and given 2 coats of zinc rich
paint having a minimum total coating thickness of 3 mils.

BRONZE PLATES
Sliding surfaces of bronze plates shall be polished.
COPPER-ALLOY PLATES

Finishing of rolled copper-alloy plates will not be required provided their surfaces are plane,
true, and smooth.

SELF-LUBRICATING PLATES
Plates shall be fabricated from cast bronze or rolled copper alloy.

Sliding surfaces of plates shall be provided with annular grooves or cylindrical recesses or a
combination thereof, which shall be filled with a lubricating compound. The lubricating
compound shall be compressed into recesses under sufficient pressure to form a nonplastic
lubricating inset. The inset shall comprise at least 25 percent of the total area of the plate.
The frictional coefficient shall not be more than 0.10. The compound shall be free from
material that will cause abrasive or corrosive action on metal surfaces and able to withstand
extremely high pressures and atmospheric elements over long periods of time.

Iltems shall be the standard products of the manufacturer of such materials for the
application.

Prior to assembly, the steel surface that will bear on the self-lubricating bearing plate shall
be thoroughly lubricated with additional antioxidant lubricant furnished by the manufacturer.
Coatings shall be removed before application of antioxidant lubricant.
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3.05

3.06

3.07

ELASTOMERIC PADS

Care shall be taken in fabricating pads and related metal parts so that effects detrimental to
their proper performance, such as uneven bearing and excessive bulging, will not occur.

PLACEMENT OF BEARING PLATES AND PADS

Bearing areas shall be finished to a true level plane which shall not vary perceptibly from a
straightedge placed in any direction across the area.

Bearing plates or pads shall be set level in exact position and shall have a uniform bearing
over the entire area. Provision shall be made to keep plates or pads in the correct position
during erection of beams or placement of concrete.

Elastomeric pads and other flexible bearing materials shall be placed directly on masonry
surfaces finished to a roughness equivalent to that of a No. 36 to No. 46 grit. Pads, bearing
areas, or bridge seats and metal bearing plates shall be thoroughly cleaned and free from
oil, grease, and other foreign materials. Metal bearing plates or bottoms of prefabricated
beams that are to bear on elastomeric pads shall be coated with epoxy and then surfaced
with a No. 36 to No. 46 silicon carbide or aluminum oxide grit. Bearing areas shall be
finished to equivalent roughness.

Metal bearing plates shall be bedded on seats as follows:

1. The seat bearing areas shall be thoroughly swabbed with approved paint, and three
layers of duck, 12 to 15 ounce per square yard, shall be placed on it, each layer
being thoroughly swabbed with paint on its top surface.

2. Superstructure shoes or pedestals shall be placed in position while paint is plastic.
As an alternate to duct and paint, preformed fabric bedding material at least 1/8 inch
in thickness may be used when called for on the Drawings or approved in writing by
the Engineer.

PLACEMENT OF ANCHOR RODS

All necessary anchor rods and bolts (anchors) shall be accurately set either in the concrete
as they are being placed, in formed holes, or in holes cored after the concrete has set. If
set in the concrete, the rods and bolts shall be accurately positioned by means of templates
and rigidly held in position while the concrete is being placed. Holes may be formed by
inserting or casting in the fresh concrete oiled wooden plugs, metal pipe or plastic sleeves,
or other approved devices, and withdrawing them after the concrete has partially set or left
in place as indicated on the Drawing’s or approved by the Engineer. Holes so formed shall
be at least 3 inches in diameter or at least 2.5 times the diameter of the rod or bolt. If cored,
holes shall be at least 2.5 times the diameter of the anchor used or as indicated on the
Drawings. Equipment used for coring concrete shall have been approved by the Engineer.
Impact tools will not be permitted. Reinforcing steel shall be placed to provide adequate
space to core rod/bolt holes without cutting the reinforcing steel. For cored holes, anchor
rods and bolts shall be adequately held in place at the centroid of the hole or as specified on
the Drawings by using approved pre-fabricated equalizers designed to allow grout to
penetrate and fill the hole completely and spaced as approved by the Engineer.
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B. During freezing conditions, anchor holes shall be protected from water accumulations at all
times.

C. Anchors which are to be placed in holes of sufficient and specified diameter after the
concrete has set shall be bonded to the concrete with a non-shrink high-strength Portland
cement grout in accordance with Section 03600 — Grout or shall be adhesive anchors in
accordance with Section 05050 - Metal Fastening. The type anchoring system and grout
shall be as indicated on the Drawings. The grout or adhesive shall completely fill the holes.
Anchors shall be tested for sufficient pull-out capacity as indicated in applicable sections of
the Specifications or as indicated on the Drawings.

D. Anchors that are not designed to project through bearing plates shall be checked for proper
projection above the masonry bearing area immediately prior to placement of bearing plates
and beams. Nuts on anchor rods at expansion ends shall be adjusted to permit free
movement of the span.

E. Angles for anchor assemblies to be attached to sides of concrete beams shall not be
installed until beams have received their full dead load and supporting falsework has been
removed.

- END OF SECTION -

50084-000\10-16-14 05830-8 KAW: RRS IMPROVEMENTS



PART 1 -- GENERAL

1.01 THE REQUIREMENT

SECTION 06100

ROUGH CARPENTRY

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

B. Principal items of work include:

1.

Wood blocking, nailers, grounds, furri