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SECTION 01000

SCOPE OF WORK

PART 1: GENERAL
1.01 LOCATION OF WORK

A. The work of this Contract is located at Douglas in Pike County, Kentucky.
1.02 WORK TO BE DONE

The Contractor shall furnish all materials, labor, equipment and incidentals required to
complete and make ready for operation, the Douglas Wastewater Treatment Plant Expansion
Project, shown on the Drawings and/or specified herein. The work shall include but is not
necessarily limited to the following:

A. CONTRACT 1:

Influent Lift Station

Plant Headworks & Screening
MBR Tank Construction
MBR Equipment Installation
Equipment Building
Ultraviolet Disinfection Upgrade
SCADA Upgrade

Sludge Processing

Influent Flow Metering

Yard and Process Piping
Paving

Regrade and Seeding
Instrumentation and Controls
Electrical Work
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AA
AAMA
AASHTO

ACT
AFBM
AGA
AGMA
AISC
AlSI
AITC
AMCA
ANSI
APA
API
AREA
ASAE
ASCE
ASHRAE

ASME
ASTM
AWI
AWPA
AWPB
AWS
AWWA
BHMA
CBMA
CDA
CISPI
CMAA
CRSI
Fed.Spec.
FM

HI

HMI
ICBO
IEEE

1.03 ABBREVIATIONS AND REFERENCES

Aluminum Association

Architectural Aluminum Manufacturers Association
American Association of State Highway and Transportation
Officials

American Concrete Institute

Anti-Friction Bearing Manufacturers' Association
American Gas Association

American Gear Manufacturers Association
American Institute of Steel Construction

American Iron and Steel Institute

American Institute of Timber Construction

Air Moving and Conditioning Association
American National Standards Institute

American Plywood Association

American Petroleum Institute

American Railway Engineering Association
American Society of Agricultural Engineers
American Society of Civil Engineers

American Society of Heating, Refrigerating and Air-
Conditioning

Engineers, Inc.

American Society of Mechanical Engineers
American Society for Testing and Materials
Architectural Woodwork Institute

American Wood Preservers' Association

American Wood Preservers' Bureau

American Welding Society

American Waterworks Association

Builders' Hardware Manufacturers' Association
Certified Ballast Manufacturers Association

Copper Development Association

Cast Iron Soil Pipe Institute

Crane Manufacturers' Association of America
Concrete Reinforcing Steel Institute

Federal Specifications

Factory Mutual

Hydraulic Institute

Hoist Manufacturers' Institute

International Conference of Building Officials
Institute of Electrical and Electronics Engineers, Inc.
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IPCEA Insulated Power Cable Engineers' Association

JIC Joint Industry Conferences of Hydraulic Manufacturers
MMA Monorail Manufacturers' Association

NBHA National Builders' Hardware Association

NEC National Electrical Code

NEMA National Electrical Manufacturers Association

NESC National Electric Safety Code

NEPA National Fire Protection Association

NLMA National Lumber Manufacturers' Association

NWWA National Woodwork Manufacturers' Association

OECI Overhead Electrical Crane Institute

OSHA Occupational Safety and Health Act (both Federal and State)
PS Product Standards Sections - U.S. Department of Commerce
IRMA Rubber Manufacturers' Association

SAE Society of Automotive Engineers

SSPC Steel Structures Painting Council

TCA Tile Council of America

TEMA Tubular Exchanger Manufacturers' Association

uUBC Uniform Building Code

UL Underwriters' Laboratories, Inc.

WWPA Western Wood Products Association

Where reference is made to a specification by one of the above mentioned or other
associations, it is understood that the latest revisions thereof shall apply.

END OF SECTION
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PART 1:

1.01

1.02

SECTION 01010

SPECIAL PROVISIONS

GENERAL

JURISDICTION & DISPUTES

A

It shall be the responsibility of the Contractor to pay all costs that may be required to
perform any of the Work shown on the Contract Drawings or specified herein in order to
avoid any work stoppages due to jurisdictional disputes. The basis for subletting work
in question, if any, shall conform with precedent Agreements and decisions on record
with the Building and Construction Trades Department, AELCIC, dated June, 1973,
including any amendments thereto.

Special attention is called to Article 7 of the General Conditions. More specifically the
Contractor’s attention is called to Article 7.03B. The Contractor is liable for claims
by other contractors on the project arising from failure to complete work on time.
See also section 1.02 of these Special Provisions.

START UP, SUBSTANTIAL COMPLETION, COMPLETE AND READY FOR FINAL
PAYMENT

A

Start Up Requirements — for the Contract to be deemed ready to commence the start up
period (see item 1.02B), the Contractor shall have completed the following:

1. All plant mechanical (and chemical systems) have been successfully tested,

2. The Owner’s Operators have been successfully trained on operation of the plant and its
components,

3. The Owner has filed written notice with the Division of Water that the plant has
initiated operation.

Start Up Period - The start up period commences after the startup requirements have been
met.

The Owner’s certified operator shall be responsible for operations during start up.
During the start up period the Contractor will be required to:
1. Be responsible for compliance testing as needed to comply with these specifications.

2. Maintain operation of existing plant until new plant is ready for service. Contractor
must coordinate any interruption of plant processes with the Owner.
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1.02

1.03

1.06

3. Facilitate any training required by manufacturers of equipment outside of Ovivo scope

of supply. Ovivo will provide training for its equipment.

4. Continue construction of the outstanding Work of the contract.

C. Substantial Completion — See General Conditions, Article 14.

D. Complete and Ready for Final Payment — See General Conditions, Article 14.

PROTECTION AGAINST ELECTROLYSIS

A

Where dissimilar metals are used in conjunction with each other, suitable insulation
shall be provided between adjoining surfaces so as to eliminate direct contact and any
resultant electrolysis. The insulation shall be bituminous impregnated felt, heavy
bituminous coatings, nonmetallic separators or washers, or other acceptable
materials.

OPERATING INSTRUCTIONS AND PARTS LISTS

A

Where reference is made in the Specifications to Operating Instructions and spare
parts lists, the Contractor shall furnish, for each piece of equipment, complete sets
giving the information listed below:

1. Clear and concise instructions for the operation, adjustment, and lubrication
and other maintenance of the equipment. These instructions shall include
a complete lubrication chart.

2. List of all parts for the equipment, with catalog numbers and other data
necessary for ordering replacement parts. Include a detailed exploded view
of all major equipment or components.

Such instructions and parts lists shall be annotated to indicate only the specific
equipment furnished. Reference to other sizes and types or models of similar
equipment shall be deleted.

Such operating instructions and parts lists shall be delivered to the Engineer at the
same time that the equipment to which they pertain is delivered to the Site.

BOLTS, ANCHOR BOLTS AND NUTS

A

All necessary bolts, anchor bolts, nuts, washers, plates and bolt sleeves shall be
furnished by the Contractor in accordance herewith unless otherwise specified.
Anchor bolts shall be amply sized for the conditions imposed and have suitable
washers and, where so required, their nuts shall be hexagonal.
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1.07

1.9

All anchor bolts, nuts, washers, plates, and bolt sleeves unless otherwise indicated or
specified shall be 316SS. Materials of construction shall be consistent unless
otherwise indicated or specified.

Unless otherwise specified, stud, tap, and machine bolts, and nuts shall conform to
the requirements to the latest ASTM Standard Specification for Carbon Steel
Externally and Internally Threaded Standard Fasteners, Designation A307.
Hexagonal nuts of the same quality of metal as the bolts shall be used. All threads
shall be clean cut and shall conform to the latest AN Standard BI.I for Unified Inch
Screw Threads (UN and UNR Thread Form).

Bolts, anchor bolts, nuts and washers, specified to be galvanized, shall be zinc
coated, after being threaded, by the hot-dip process in conformity with the latest
ASTM Standard Specification for Zinc (Hot-Galvanized) Coatings on Products
Fabricated from Rolled, Pressed, and Forged Steel Shapes, Plates; Bars, and Strip,
Designation A123, or the latest ASTM Standard Specifications for Zinc Coating
(Hot Dip) on Iron and Steel Hardware, Designation A153, as is appropriate.

The Contractor shall submit with the shop drawings anchor bolt location plans
showing location and depth of embedment for all anchor bolts supplied.

SLEEVES AND OPENINGS

A

The Contractor shall provide all openings, channels, chases, etc., and furnish and
install anchor bolts and other items to be embedded in concrete, as required to
complete the Work under this Contract, and shall do all cutting and patching
required.

MATERIAL SAFETY DATA SHEETS

A

Five copies of Material Safety Data Sheets (MSDS) shall be furnished to the
Engineer by the Contractor for delivery to the Owner for all chemical supplies such
as polymers, paints, solvents, chemicals and lubricants specified for delivery as part
of the Contract.

01010-3



1.10 CONSTRUCTION PHOTOGRAPHS

A. The term "photograph” as used herein refers to a photographic view, including
similar exposures taken to assure the usefulness of the photographic record. All
photographs shall be taken in color, not black and white.

B. The Contractor shall have twelve (12) photographs of the undisturbed site taken prior
to the start of construction. The same views shall be rephotographed upon
completion of all construction activities.

C. The Contractor shall have an average of fifty (50) photographs per month made of the
work during its progress and fifty (50) photographs of the completed facilities, in
addition to those required above in paragraph B. The photographs shall be of such
views and taken at such times as the Engineer directs.

D. Prior to construction of additions or modifications to existing structures, there shall
be taken for each existing structure a minimum of twelve (12) photographs to be used
for indicating the condition of existing structure. These photographs shall be in
addition to those specified above.

E. All photographic work shall be done by a qualified, established commercial
photographer acceptable to the Engineer. All photographs shall be of the digital
nature and be .JPG files of 5 MP or better quality.

The Contractor shall submit one (1) CD or DVD prior to each progress meeting
containing all photographs of the construction efforts taken during the current pay
period.

The Contractor shall submit three (3) CD’s or DVD’s upon completion of the project
containing ALL construction photographs taken during the life of the project.

F. The all photo files shall be retained in the files of the photographer until the
completion of the project and shall then be turned over to the Engineer. The
photographer shall release all copyrights, or other restrictions, on the use of the
photographic prints and film negatives.

G. Each photograph shall be time and date stamped on the face of the photo in the
JPG file. Each photograph shall also be accompanied by a description of the
work depicted in the photo.

1.12 VALVE INDICES

A. The Contractor shall be responsible for field locating all new installed valves and
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1.13

1.14

1.15

tagging with 316 stainless steel tags. Each valve's tag shall be stamped with a
number and words to identify the valve's function and normal operating position.
The coding System shall be provided to the Owner for review at least fourteen (14
days) prior to start-up of the equipment. The size of the non-corrosive tag shall be 2
inches in diameter and 19 gage thick or approved equal. Each tag shall be securely
attached to each valve by non-corrosive metal wire. All letters and/or numbers
shall be enamel filled unless otherwise specified.

NAMEPLATES

A

B.

With the exceptions mentioned below, each piece of equipment shall be provided
with a substantial stainless steel nameplate, securely fastened in place and clearly and
permanently inscribed with the manufacturer's name, year of manufacture, model or
type designation, serial number, principal rated capacities, electrical or other
power characteristics, and similar information as appropriate. The NAMEPLATES
shall not be painted.

This requirement shall not apply to gate, globe, check, and plug valves.

EQUIPMENT DRIVE GUARDS

A

All equipment driven by open shafts, belts, chains, or gears shall be provided with
acceptable all-metal guards enclosing the drive mechanism. Guards shall be constructed
of galvanized sheet steel or galvanized woven wire or expanded metal set in a frame of
galvanized steel members unless specified to be stainless steel. Guards shall be secured
in position by steel braces or straps which will permit easy removal for servicing the
equipment. The guards shall conform in all respects to all applicable safety codes and
regulations.

FISH AND WILDLIFE

A

The Contractor shall not remove trees larger than 5-inches in diameter at breast
height between the dates, March 31 and October 15.

The Contractor is required to comply with all Indiana Bat Conservation Requirements as
set forth by the United States Department of the Interior, Fish and Wildlife Service. Itis
the Contractor's responsibility to obtain any and all permits or surveys pertaining to the
Indiana Bat and bear all costs associate therewith.

1.16 PROGRESS MEETINGS

A

The Contractor shall schedule and administer the progress meetings. It shall be
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the

Contractor's responsibility to prepare agenda, distribute written notice of the

meetings, make physical arrangements for meetings and preside at the meetings. The
Engineer will record the meeting minutes and distribute copies of minutes within ten
(10) days after each meeting. Regular meetings shall be scheduled at a time
mutually agreed upon by the Contractor and the Engineer. The Engineer shall call
special meetings as progress of work dictates. The meetings will be held in the
Contractor’s construction trailer, or as directed by the Engineer.

B. The meetings will be attended by the Owner's representatives, the Contractor, and/or
subcontractors as pertinent to agenda.

At a minimum the agenda will include the following:

RBOoo~NO MM E

12.
13.

Review of the previous meetings;

Review of the work progress since last meeting;

Discussion of field observations, problems, and decisions;

Identification of problems which impede planned progress;

Review of any off-site fabrication problems;

Discussion of Corrective measures and procedures to regain planned schedule;
Review of the Construction Schedule as Indicated;

Plan progress during next work period,

Review submittal schedules, and expedite as required to maintain schedule;

. Review the maintenance of quality and work standards;
. Review any changes proposed by Owner for:

a. Effect on Construction Schedule;

b. Effect on Completion date

Complete other current business;

Coordinate projected progress with other contractors on the project site.

1.17 PROGRESS SCHEDULE

A

The Contractor shall provide the Engineer with a progress schedule as
required by the General Conditions. The Contractor is responsible for the
proper coordination of his work so as to maintain the schedule as approved.

The Contractor’s progress schedule shall, at a minimum, indicate in detail the
following:

The proposed sequence of the Work, with a minimum of operational
interruption of the existing facilities.

The plan of construction to be employed.

Construction activities, correlating with those required for the Schedule of
Values.

01010-6



Estimated start and completion dates for each stage of the work and each
specific construction activity in order to:

Complete the Work within the contract time.
Schedule progress payments.

Conform with the Schedule of Values.
Provide outlay management information.

oo oo

END OF SECTION
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SECTION 01055
CONSTRUCTION STAKING
1.01 SCOPE

The CONTRACTOR shall furnish all necessary personnel and equipment to provide all customary
construction surveys including, but not limited to, the following:

a) Establish right-of-way and construction easement limits.
b) Establish the project construction centerlines

C) Provide adequate reference points to permit prompt re-establishment of the
construction centerline throughout the construction.

d) Grade staking
e) Structure staking

f) Establish final “as-built” plan and profile location of all completed facilities and
depict same on record drawings.

The CONTRACTOR's staking (survey) party shall be under the general supervision of an
ENGINEER registered in the State of Kentucky. IT SHALL BE UNDERSTOOD THAT
SUPERVISION OF THE CONSTRUCTION STAKING PARTY IS SOLELY THE
RESPONSIBILITY OF THE CONTRACTOR AND ANY ERRORS AND INACCURACIES
RESULTING FROM THE OPERATIONS OF THE CONSTRUCTION STAKING PARTY
SHALL BE CORRECTED AT NO COST TO THE OWNER.

1.02 SUBMITTALS

Upon completion of the project, the CONTRACTOR shall submit the following to the
ENGINEER:

a) the field notes,

b) ‘as built' plans on mylar media, of no less scale than the design drawings depicting the
“as built” plan and profile location of all constructed facilities.

END OF SECTION
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1.01

1.02

1.03

SECTION 01056

QUALITY CONTROL

CODES, STANDARDS AND INDUSTRY SPECIFICATIONS

A) Material or operations specified by reference to published specifications of a
manufacturer, testing agency, society, association or other published standards shall
comply with requirements in latest revisions thereof and amendments or
supplements thereto in effect on date of Advertisement for Bidders.

B) Discrepancies between referenced codes, standards, specifications and
Contract Documents shall be governed by the latter unless written interpretation is
obtained from ENGINEER.

C) Material or work specified by reference to conform to a standard, code, law,
or regulation shall be governed by Contract Document when they exceed
requirements of such references; referenced standards shall govern when they
exceed Contract Documents.

D) Proof of Compliance:

Whenever Contract Documents require that a product be in accordance with Federal
Specification, ASTM designation, ANSI specification, or other association standard,
at ENGINEER'S request, CONTRACTOR shall present an affidavit from
manufacturer certifying that product complies therewith. Where requested or
specified, submit supporting test data to substantiate.

MANUFACTURER'S DIRECTIONS

Utilize manufactured articles, materials and equipment as directed by manufacturers
unless herein specified to contrary. Discrepancy between an installation required by
Contract Documents and manufacturer's instructions and recommendations shall be
resolved by ENGINEER before work may proceed. In all cases, the more stringent
requirements shall govern.

TESTING

A) All testing (when required) will be in accordance with the pertinent codes
and regulations and with selected standards of the American Society for
Testing and Materials.

B) The OWNER will select the testing laboratories.

C) The CONTRACTOR will bear the cost of all testing unless directed otherwise.

END OF SECTION
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SECTION 01100

SPECIAL CONDITIONS

PART 1 GENERAL

11

1.2

1.3

14

1.5

1.6

SCOPE OF WORK

A. This specification sets forth OWNER'S special project requirements that are UNIQUE to
this project. All requirements of this section shall be considered as integral parts of the
successful completion of the Project. All items discussed herein are considered
incidental to the overall accomplishment of the Project and no separate payment shall be
made for these items.

PROJECT LIMITS AND ACCESS

A. Access to Site is from a public road. Parking shall be confined to an area designated by
Owner.
B. Public access to the lake and adjacent recreation areas may not be restricted during

construction.
CONFLICTING ELEMENTS

A. In the event of a conflict between the elements of the Contract Documents, the MORE
STRINGENT REQUIREMENT ON THE CONTRACTOR SHALL GOVERN.

COMMUNICATIONS
A. The CONTRACTOR shall coordinate all work through the ENGINEER.

B. The CONTRACTOR shall notify the OWNER and ENGINEER at least 10 calendar days
prior to any construction activity at the site.

WORKING HOURS

A Regular working hours shall begin no earlier than 7:00 a.m. and end no later than 7:00
p.m., Monday through Friday.

EXISTING UTILITIES

A. CONTRACTOR is responsible for locating any existing utilities. He/She is advised that
they may elect to contact Before-U-Dig at 1-800-752-6007 no less than two days and no
later than 10 days prior to excavation, so that any utility companies that subscribe to this
service may be contacted and their lines flagged.

B. Utility outages and shutdown must be coordinated with utility companies.
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1.5 HAZARDOUS MATERIALS
C. CONTRACTOR is advised that if any suspected toxic materials or containers with
significant volume of free liquid (other than water) are found, the CONTRACTOR shall

notify the OWNER immediately. It is not the responsibility of the CONTRACTOR to
remove any hazardous materials.

END OF SECTION
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PART 1:

1.01

SECTION 01110

CONTROL OF MATERIALS

GENERAL

APPROVAL OF MATERIALS

A.

Only new materials and equipment shall be incorporated in the Work except where
indicated otherwise on the Contract Drawings or directed otherwise by the Engineer.
All materials and equipment furnished by the Contractor shall be subject to the
inspection and approval of the Engineer. No material shall be delivered to the Site
without prior approval of the Engineer.

As soon as possible after the Contract has been executed, the Contractor shall
submit to the Engineer, data relating to materials and equipment he proposes to
furnish for the work. Such data shall be in sufficient detail to enable the Engineer to
identify the particular product and to form an opinion as to its conformity to the
Specifications.

Facilities and labor for handling and inspection of all materials and equipment shall
be furnished by the Contractor. If the Engineer requires, either prior to beginning
or during the progress of the Work, the Contractor shall submit samples of
materials for such special tests as may be necessary to demonstrate that they
conformto the Specifications. Such samples shall be furnished, stored, packed,
and shipped as specified in the General Conditions at the Contractor's expense.
Except as otherwise noted, the Contractor will pay for the tests.

The Contractor shall submit data and samples sufficiently early to permit
consideration and approval before materials are necessary for incorporation in the
Work. Any delay of approval resulting from the Contractor's failure to submit
samples or data promptly shall not be used as a basis of a claim against the Owner or
the Engineer.

When required, the Contractor shall furnish to the Engineer triplicate sworn copies
of manufacturer's shop or mill tests (or reports from independent testing
laboratories) relative to materials and equipment performance ratings.

After review of the samples, data and test reports, the materials and equipment used
on the Work shall in all respects conform therewith.
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If the Work is to be inspected on behalf of the Owner during its fabrication,
manufacture, or testing, or before shipment, the Contractor shall give notice to the
Engineer of the place and time where such fabrication, manufacture, testing, or
shipping is to be done. Such notice shall be in writing and delivered to the Engineer
in ample time so that the necessary arrangements for the inspection can be made.

In order to demonstrate the proficiency of workmanship or to facilitate the choice
among several textures, types, finishes, and surfaces, the Contractor shall provide
such samples of workmanship or finish as may be required.

1.02 HANDLING AND STORAGE OF MATERIALS

A

All materials and equipment to be incorporated in the Work shall be handled and
stored by the manufacturer, fabricator, supplier and Contractor before, during, and
after shipment in a manner to prevent warping, twisting, bending, breaking, chipping,
rusting, and any injury, theft or damage of any kind whatsoever to the material or
equipment.

Cement, lime, and grout materials shall be stored under a roof and off the ground and
shall he kept completely dry at all times. All miscellaneous reinforcing steel shall be
stored off the ground or otherwise to prevent accumulations of dirt or grease, and in
a position to prevent accumulations of standing water and to minimize rusting.

All mechanical equipment shall be stored in a building to prevent injury. The
building may be a temporary structure on the Site or elsewhere, but it must be
satisfactory to the Engineer.

All materials which, in the opinion of the Engineer, have become so damaged as to
be unfit for the use intended or specified shall be promptly removed from the Site,
and the Contractor shall receive no compensation for the damaged material or its
removal.

All pipe and other materials delivered to the job shall be unloaded and placed in a
manner which will not hamper the normal operation of the existing facility or
interface with the flow of necessary traffic.

All machined surfaces and shafting shall be cleaned and protected from corrosion by

the proper type and amount of coating necessary to assure protection during shipment
and prior to installation.
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Oil lubricated gearing and bearings, are to be shipped with an oil soluble protective
coating as recommended by the Equipment Manufacturer. The coating selected is to
provide protection against moisture for a period of eighteen (18) months minimum
and be easily removed.

All equipment requiring Special storage or handling such as protection from freezing,
moisture and heat shall be clearly marked on the outside of the shipping container.

Storage and demurrage charges by transportation Companies and vendors shall be
borne by the Contractor.

All deliveries shall be labeled with the Contractor’s name and work site.

END OF SECTION
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SECTION 01120

TEMPORARY FACILITIES AND CONTROLS

PART 1 GENERAL

11

1.2

13

SECTION INCLUDES

A. Temporary Utilities:

B. Construction Facilities:

1. Parking.

2. Progress cleaning and waste removal.
C. Temporary Controls:

1. Barriers.

2. Dust control.
D. Removal of utilities, facilities, and controls.

TEMPORARY ELECTRICITY
A. Owner will pay cost of energy used. Exercise measures to conserve energy. Utilize
Owner’s existing power service.

B. Complement existing power service capacity and characteristics as required for
construction operations.

C. Provide power outlets, with branch wiring and distribution boxes located as required for
construction operations.  Provide flexible power cords as required for portable
construction tools and equipment.

D. Permanent convenience receptacles may not be utilized during construction.

TEMPORARY LIGHTING FOR CONSTRUCTION PURPOSES

A. Provide and maintain lighting as required for construction operations.
B. Maintain lighting and provide routine repairs.
C. Permanent building lighting may be utilized during construction.
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14

15

1.6

1.7

18

TEMPORARY WATER SERVICE

A.

Owner will pay cost of temporary water. Exercise measures to conserve energy. Utilize
Owner's existing water system, extend and supplement with temporary devices as needed
to maintain specified conditions for construction operations.

TEMPORARY SANITARY FACILITIES

A

Provide temporary toilet facilities for use by construction workers.

FIELD OFFICES AND SHEDS

A

Designated existing spaces may be used for field offices and for storage, coordinate
location with owner.

Storage Areas And Sheds: Size to storage requirements for products of individual
Sections, allowing for access and orderly provision for maintenance and for inspection of
products to requirements of Section 01600.

Removal: At completion of Work remove buildings, foundations, utility services, and
debris. Restore areas.

VEHICULAR ACCESS

A Location as approved by Owner

B. Provide unimpeded access for emergency vehicles. Maintain 20 feet wide driveways with
turning space between and around combustible materials.

C. Provide and maintain access to fire hydrants and control valves free of obstructions.

D. Use designated existing on-site roads for construction traffic.

PARKING

A. Locate as approved by Owner.

B. When site space is not adequate, provide additional off-site parking.

C. Use of designated existing on-site streets and driveways used for construction traffic is
permitted. Tracked vehicles not allowed on paved areas.

D. Use of designated areas of existing parking facilities used by construction personnel is
permitted.

E. Do not allow heavy vehicles or construction equipment in parking areas.

F. Permanent Pavements And Parking Facilities:
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1.9

1.10

G.

H.

1. Avoid traffic loading beyond paving design capacity. Tracked vehicles not
allowed.

Maintenance:

1. Maintain traffic and parking areas in sound condition free of construction
equipment, products, mud, snow, and ice].
2. Maintain existing and permanent paved areas used for construction; promptly

repair breaks, potholes, low areas, standing water, and other deficiencies, to
maintain paving and drainage in original, or specified, condition.

Removal, Repair:
1. Remove temporary materials and construction at Substantial Completion.
2. Repair existing facilities damaged by use, to original condition.

PROGRESS CLEANING AND WASTE REMOVAL

A

Maintain areas free of waste materials, debris, and rubbish. Maintain site in clean and
orderly condition.

Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other
closed or remote spaces, prior to enclosing spaces.

Broom and vacuum clean interior areas prior to start of surface finishing, and continue
cleaning to eliminate dust.

Collect and remove waste materials, debris, and rubbish from site weekly and dispose
off-site.

Open free-fall chutes are not permitted. Terminate closed chutes into appropriate
containers with lids.

TRAFFIC REGULATION

A

Signs, Signals, And Devices:

1. Post Mounted and Wall Mounted Traffic Control and Informational Signs: As
approved by authority having jurisdiction.

2. Traffic Cones and Drums, Flares and Lights: As approved by authority having
jurisdiction.

3. Flagperson Equipment: As required by authority having jurisdiction.

Flag Persons: Provide trained and equipped flag persons to regulate traffic when
construction operations or traffic encroach on public traffic lanes.

Flares And Lights: Use flares and lights during hours of low visibility to delineate traffic
lanes and to guide traffic.

Haul Routes:

1. Consult with authority having jurisdiction, establish public thoroughfares to be
used for haul routes and site access.
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1.12

1.13

1.14

BARRIERS

A Provide barriers to prevent unauthorized entry to construction areas, to allow for Owner's
use of site and to protect existing facilities and adjacent properties from damage from
construction operations and demolition.

DUST CONTROL

A. Execute Work by methods to minimize creation of dust from construction operations.
Take required precautions to prevent dust from entering sterile areas!

NOISE CONTROL
A. Provide methods, means, and facilities to minimize noise from demolition and
construction operations.

REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS

A. Remove temporary utilities, equipment, facilities, materials, prior to Substantial
Completion.

B. Clean and repair damage caused by installation or use of temporary work.

C. Restore existing and permanent facilities used during construction to original condition.

Restore permanent facilities used during construction to specified condition.

PART 2 PRODUCTS

Not Used.

PART 3 EXECUTION

Not Used.

END OF SECTION
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SECTION 01200

QUALITY REQUIREMENTS

PART 1 GENERAL

11 SECTION INCLUDES

A Quality control and control of installation.
B. Tolerances

C. References.

D. Testing and inspection services.

E. Examination.

F. Preparation.

1.2 QUALITY CONTROL AND CONTROL OF INSTALLATION

A Monitor quality control over suppliers, manufacturers, products, services, site conditions,
and workmanship, to produce Work of specified quality.

B. Comply with manufacturers' instructions, including each step in sequence.

C. When manufacturers' instructions conflict with Contract Documents, request clarification
from Architect/Engineer before proceeding.

D. Comply with specified standards as minimum quality for the Work except where more
stringent tolerances, codes, or specified requirements indicate higher standards or more
precise workmanship.

E. Perform Work by persons qualified to produce required and specified quality.

F. Verify field measurements are as indicated on Shop Drawings or as instructed by
manufacturer.

G. Secure products in place with positive anchorage devices designed and sized to withstand

stresses, vibration, physical distortion, or disfigurement.
1.3 TOLERANCES

A. Monitor fabrication and installation tolerance control of products to produce acceptable
Work. Do not permit tolerances to accumulate.
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15

B. Comply with manufacturers' tolerances. When manufacturers' tolerances conflict with
Contract Documents, request clarification from Architect/Engineer before proceeding.

C. Adjust products to appropriate dimensions; position before securing products in place.

REFERENCES

A For products or workmanship specified by association, trade, or other consensus
standards, comply with requirements of standard, except when more rigid requirements
are specified or are required by applicable codes.

B. Conform to reference standard by date of issue current on date of Contract Documents, or
date of Owner-Contractor Agreement when there are no Bids, except where specific date
is established by code.

C. Obtain copies of standards where required by product specification sections.

D. When specified reference standards conflict with Contract Documents, request
clarification from Architect/Engineer before proceeding.

E. Neither contractual relationships, duties, nor responsibilities of parties in Contract nor

those of Architect/Engineer shall be altered from Contract Documents by mention or
inference otherwise in reference documents.

TESTING AND INSPECTION SERVICES

A

Employ and pay for services of an independent testing agency or laboratory acceptable to
Owner to perform specified testing.

1. Prior to start of Work, submit testing laboratory name, address, and telephone
number, and names of full time [registered Engineer] [specialist] and responsible
officer.

2. Submit copy of report of laboratory facilities inspection made by Materials

Reference Laboratory of National Bureau of Standards during most recent
inspection, with memorandum of remedies of deficiencies reported by inspection.

The independent firm will perform tests, inspections and other services specified in
individual specification sections and as required by Architect/Engineer.

1. Laboratory: Authorized to operate at Project location In State of Kentucky.

2. Laboratory Staff: Maintain full time registered Engineer or specialist on staff to
review services.

3. Testing Equipment: Calibrated at reasonable intervals with devices of an

accuracy traceable to National Bureau of Standards or accepted values of natural
physical constants.

Testing, inspections and source quality control may occur on or off project site. Perform
off-site testing as required by Architect/Engineer or Owner.
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Reports will be submitted by independent firm to Architect/Engineer and Contractor, in
duplicate, indicating observations and results of tests and indicating compliance or non-
compliance with Contract Documents.

Cooperate with independent firm; furnish samples of materials, design mix, equipment,
tools, storage, safe access, and assistance by incidental labor as requested.

1. Notify Architect/Engineer and independent firm 24 hours prior to expected time
for operations requiring services.
2. Make arrangements with independent firm and pay for additional samples and

tests required for Contractor's use.

Testing and employment of testing agency or laboratory shall not relieve Contractor of
obligation to perform Work in accordance with requirements of Contract Documents.

Re-testing or re-inspection required because of non-conformance to specified
requirements shall be performed by same independent firm on instructions by
Architect/Engineer. Payment for re-testing or re-inspection will be charged to Contractor
by deducting testing charges from Contract Sum/Price.

Agency Responsibilities:

1. Test samples of mixes submitted by Contractor.

2. Provide qualified personnel at site. Cooperate with Architect/Engineer and
Contractor in performance of services.

3. Perform specified sampling and testing of products in accordance with specified
standards.

4. Ascertain compliance of materials and mixes with requirements of Contract
Documents.

5. Promptly notify Architect/Engineer and Contractor of observed irregularities or
non-conformance of Work or products.

6. Perform additional tests required by Architect/Engineer.

7. Attend preconstruction meetings and progress meetings.

Agency Reports: After each test, promptly submit two copies of report to
Architect/Engineer and to Contractor. When requested by Architect/Engineer, provide
interpretation of test results. Include the following:

Date issued.

Project title and number.

Name of inspector.

Date and time of sampling or inspection.

Identification of product and specifications section.

Location in Project.

Type of inspection or test.

Date of test.

Results of tests.

0. Conformance with Contract Documents.

Boo~Noor~wNE

Limits On Testing Authority:
1. Agency or laboratory may not release, revoke, alter, or enlarge on requirements
of Contract Documents.
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2. Agency or laboratory may not approve or accept any portion of the Work.
3. Agency or laboratory may not assume duties of Contractor.
4. Agency or laboratory has no authority to stop the Work.

PART 2 PRODUCTS

Not Used.

PART 3 EXECUTION
3.1 EXAMINATION

A Verify existing site conditions and substrate surfaces are acceptable for subsequent Work.
Beginning new Work means acceptance of existing conditions.

B. Verify existing substrate is capable of structural support or attachment of new Work
being applied or attached.

C. Examine and verify specific conditions described in individual specification sections.
D. Verify utility services are available, of correct characteristics, and in correct locations.

3.2 PREPARATION

A Clean substrate surfaces prior to applying next material or substance.
B. Seal cracks or openings of substrate prior to applying next material or substance.
C. Apply manufacturer required or recommended substrate primer, sealer, or conditioner

prior to applying new material or substance in contact or bond.

END OF SECTION
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SECTION 01300

SUBMITTALS

PART 1: GENERAL

1.01

SHOP DRAWINGS

A

The Contractor shall submit for the review of the Engineer Shop Drawings for all
fabricated work and for all manufactured items required to be furnished in the
Contract in accordance with the General provisions and as specified herein. Shop
Drawings shall be submitted in sufficient time to allow at least twenty-one (21)
calendar days after receipt of the Shop Drawings from the Contractor for
checking and processing by the Engineer.

Engineer's review of the Contractor's drawings shall be considered as a
gratuitous service, given as assistance to the Contractor in interpreting the
requirements of the Contract, and in no way shall it relieve the Contractor of
any of his responsibilities under the Contract. Any fabrication, erection, setting or
other Work done in advance of the receipt of Shop Drawings returned by the
Engineer and noted as "Approved' or "Approved as Noted" shall be entirely at the
Contractor's risk. The Engineer's review will be confined to general arrangement and
compliance with the design concept and Specifications only, and will not be for the
purpose of checking dimensions, weights, clearances, fitting, tolerances,
interferences, coordination of trades, etc.

Unless otherwise stated elsewhere in the Contract Drawings, a total of six (6) copies
of all reviewed Shop Drawings shall be furnished to the Engineer for his use in
accordance with the following sequence of operation:

1. Initially six (6) copies and one (1) reproducible copy shall be submitted to the
Engineer for review. After review one(1) copy and the reproducible copy will be
returned to the Contractor.

2. When Shop Drawings are returned for correction, they shall be immediately
corrected and resubmitted for review as described above, and such procedure will
not be considered as grounds for delay in completing the Work.

3. Shop Drawings submitted by subcontractors shall be sent directly to the
Contractor for preliminary checking. The Contractor shall be responsible for
their submission to the Engineer at the proper time so as to prevent delays in
delivery of materials.
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8.

The Contractor shall thoroughly check all subcontractors Shop Drawings as
regards to measurements, sizes of members, materials, and details to satisfy
himself that they conform to the intent of the Specifications. Drawings found to
be inaccurate or otherwise in error shall be returned to the subcontractors by the
Contractor for correction before submitting them to the Engineer. Before
submission, the Contractor shall mark (stamp) the drawings as being checked
and approved by him, dated and signed. The Contractor's approval (stamp) shall
constitute a representation that all quantities, dimensions, field construction
criteria, materials, catalog numbers, performance criteria and similar data have
been verified and that, in his opinion, the submittal fully meets the
requirements of the Contract documents and the scope cf work involved. Shop
drawings that are not stamped will not be reviewed.

All details on Shop Drawings submitted for review shall clearly show the
relation of the various parts and where the Work depends upon field
measurements, such measurements shall be obtained by the Contractor and noted
on the Shop Drawings before being submitted to the Engineer for review.

All submissions shall be properly referenced to indicate clearly the specification
section, location, service and function of each particular item. All submissions
for one item or group of related items shall be complete. The Engineer reserves
the right to reject manufacturer's publications in the form of catalogues,
pamphlets, or other data sheets when they are submitted in lieu of prepared Shop
Drawings. Such submissions shall specifically indicate the item for which
approval is requested. Identification of items shall be made in ink, and
submissions showing only general information are not acceptable.

If the Shop Drawings contain any departures from the Contract requirements,
specific mention thereof shall be made in the Contractor's letter of transmittal.
Where such departures require revisions to layouts or structural changes to the
Work, the Contractor shall, at his own expense, prepare and submit for approval
revised layout and structural drawings for approval. Such drawings shall be of
the size approved by the Engineer.

All shop drawings shall be in English.

The Engineer will review the first and second shop drawing SUBMITTALS at no

cost to the Contractor. Review of the third submittal and any subsequent

submittal will be at the Contractor's expense. Payment will be deducted from the

Contract amount at a rate of 3 times direct labor cost plus expenses.
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1.02

RECORD DRAWINGS

A

The Record Drawings shall consist of the Contract Drawings and the approved
Shop Drawings in reproducible form (3 mil mylar) and shall be submitted to the
Engineer at any time upon request during construction. The reproducible form (3
mil mylar) of the Record Drawings shall be submitted to the Engineer upon
completion of the construction.

Contract Drawings shall be legibly marked to record actual construction
including:

1. All deviations in location or elevation of any underground installation from that
shown on the Contract Drawings.

2. Any significant changes in above ground installations from approved Shop
Drawings or Contract Drawings.

3. No such deviations from the Contract Drawings or approved Shop Drawings
shall be made without approval by the Engineer.

Specifications and addenda shall be legibly marked up to record:

1. Manufacturer, trade name, catalog number, and Supplier of each product and
item of equipment actually installed.

2. Changes made by Change Order or Field Order.
3. Other matters not originally specified
Shop Drawings shall be legibly annotated to record changes made after review.

Reproducible Record Drawings shall be submitted in accordance with the General
Conditions, Supplementary Conditions, and General Requirements.

END OF SECTION
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PART 1:

SECTION 01310

CONSTRUCTION SCHEDULING

GENERAL

1.01 GENERAL

A

Construction under this contract must be coordinated to assure construction
completion within the time allowed by the Contract Documents. The Contractor will
also coordinate his activities with the Owner’s operations and maintenance staff to
enable proper access to all functioning areas of the plant, including providing for
temporary access if required. The Contractor must submit to the Engineer a
description and schedule as to how the common areas will be utilized, recognizing
the required coordination with the Owner.

A Critical Path Method (CPM) construction schedule shall be used to control the
work of this Contract and to provide a definitive basis for determining job progress.
The construction schedule shall be prepared, computer mounted and updated by
the Contractor. All work shall be done in accordance with the established CPM
schedule and the Contractor and his subcontractors shall be responsible for
cooperating fully with the Engineer and the Owner in effectively utilizing the CPM
schedule.

When the work requires any existing facility or utility to be taken out of operation,
temporarily or permanently, the Contractor should notify the Engineer and the
Owner 14 calendar days in advance.

When the new plant is ready to be put into operation and begin receiving wastewater,
the Contractor shall notify the Engineer and the Owner. They will notify the Contract
4A Contractor to begin the existing WWTP Closure Plan.

1.02 CONSTRUCTION SCHEDULING GENERAL PROVISIONS

A

Promptly after award of the Contract and within 10 calendar days after the effective
date of the Agreement, prepare and submit to the Engineer estimated construction
progress schedules for the work, with subschedules of related activities which are
essential to its progress.

No partial payments shall be approved by the Engineer until there is an acceptable
construction progress schedule submittal on hand.

No work shall be done between 7:00 P.M. and 7:00 A.M. nor on Sundays or legal

holidays without the written permission of the Owner. However, emergency work
may be done without prior permission.
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The Contractor shall designate an authorized representative of his firm who shall be
responsible for development and maintenance of the schedule and of progress and
payment reports. This representative of the Contractor shall have direct project
control and complete authority to act on behalf of the Contractor in fulfilling the
commitments of the Contractor's schedule.

The Engineer's review of the schedule submittals will not relieve the Contractor from
responsibility for any deviations from the Contract Documents unless the Contractor
has in writing called the Engineer’s attention to such deviations at the time of
submission and the Engineer has given written concurrence to the Specific
deviations. Nor shall any concurrence by the Engineer relieve the Contractor from
responsibility for errors and omissions in the submittals. The Engineer's review
of the schedule submittals will be for conformance with the information given in the
Contract Documents only, and will not extend to the means, methods, sequences
and techniques or procedures of construction or to safety precautions or
programs incident thereto.

1.03 PROGRESS OF THE WORK

A

PART 2:

2.01

The work shall be executed with such progress as may be required to prevent any
delay to the general completion of the project. The work shall be executed at such
times and in or on such parts of the project, and with such forces, materials and
equipment to assure completion of the work in the time established by the Contract.

If the Contractor for his convenience and at his own expense, should desire to carry
on his work at night or outside regular hours, he shall submit written notice to the
Engineer and he shall allow ample time for satisfactory arrangements to be made for
inspecting the work in progress. The Contractor shall reimburse the Owner for
extra inspection required for work outside regular hours (as defined in Owner’s
Supplemental General Conditions. The Contractor shall light the different parts of
the project as required to comply with all applicable Federal and State regulations
and with all applicable requirements of the municipality in which the work is being
done.

PROGRESS SCHEDULE SUBMITTALS

GENERAL

The Contractor shall submita critical path schedule as described herein.

A

The critical path schedule requirement consists of an interim schedule, a detailed
schedule, monthly status reports, and revisions to the networks and analyses as
prescribed, a Start-up schedule, and an as-built schedule. The planning, scheduling,
management, and execution of the work is the sole responsibility of the Contractor.
The progress schedule requirement is established to allow Engineer to review
Contractor's planning, scheduling, management and execution of the work; to assist
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Engineer in evaluating work progress and make progress payments; to allow other
contractors to cooperate and coordinate their activities with those of the Contractor;
and to provide Owner with information about “construction schedule” and
“cumulative outlay schedule”.

Float or slack time is not for the exclusive benefit of either the Owner, Engineer or
Contractor. Extensions of time for performance as specified in the General and
Supplemental General Conditions will be granted only to the extent that equitable
time adjustments for the network activity or activities affected exceed the total
float or slack time along the affected network paths as shown in the graphic arrow
diagram and computer printout report in effect at the instant of either: (a) a notice to
proceed with a change, (b) a notice of suspension of work or possession, ©
detection of a subsequently acknowledged differing Site condition, or (d)
occurrence of cause for an excusable delay. Further, use of float time in the schedule,
or the allocation of float time to activities by means of Special logic restraints or
imposed dates, shall be shared to the benefit of Owner, Engineer, Contractor, and his
subcontractors and suppliers in proportion of their scope of responsibilities.
Excessive use of float time to the detriment of succeeding activities may be cause for
denying an extension of time if it can be demonstrated that the float along the
network paths affected at the instant of the delaying condition would have been larger
than the delay had it not been for the excessive and unreasonable float usage in
violation of the sharing concept required by these Specifications.

Submittals which show completion ahead of the contract time shall include additional
supporting data to explain the basis of the shorter time for performance. Such
supporting data may include, but not be limited to, any deviations from the
Contract Documents, quantities, production rates, activity man-day requirements,
hours per shift which are proposed, the work days per week, and a listing of the
major items of construction equipment planned for use on the work. The equipment
listing shall include type, number of units, unit capacities, and a schedule showing
the proposed time each piece of equipment shall be on the work, keyed to the
activities on which the equipment will be used. Activities which may be expedited
and accelerated by use of overtime or additional shifts shall be identified and
explained. Upon receipt of supporting data, the Engineer will review and either
concur or disagree with the submittal. Concurrence will recognize that the earlier
finish date has float time with respect to the Contract time, but it will not constitute a
basis for a change in Contract price and Contract time. However, should
Contractor assert his right-to-finish early and request that the earlier completion be
used as the date from which to assess damages for delay, then Owner will issue a
Change Order pursuant to the change order clause in the General Conditions
introducing an interim completion date and associated damages for delays if the work
is not completed within the time specified by the Contractor's interim date.
Damages for delay shall be in accordance with the Agreement.

The currently concurred Detailed Schedule shall have legal status as long as it is used
by Contractor for planning, organizing, directing, managing, and executing the Work
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in accordance with the Contract Documents. Legal status will also imply that
Contractor will use the schedule to report progress and for determining delay(s) in
achieving the Contract date(s) stipulated in the Agreement Subject to the
requirements of this section of the General Requirements. Contractor acknowledges
and agrees that actual slippage to the activities shall not be the basis for an
adjustment in Contract Time unless the causes of slippages are excusable, and such
slipped activities are on the critical path of the currently accepted work plan, or cause
one or more new critical paths, precisely at the time of slippage cause, and resultina
delay achieving the Contract date(s) specified in the Agreement.

Engineer will, within the period set forth in this section of the specifications after
receipt of each schedule submittals, either indicate in writing a recommendation of
concurrence and present the submittals to Owner, or return the submittals to
Contractor, as set forth in this section of the specifications, indicating in writing
Engineer's reasons for refusing to recommend concurrence. In the latter case,
Contractor shall make the necessary corrections and resubmit. Failure by
Contractor to provide submittals as set forth in this Section of the specifications will
be reasons to Engineers for refusing to recommend payment.

Engineer's review of the schedule submittals shall be only for conformance with the
information given in the Contract Documents and shall not extend to the means,
methods, sequences and techniques or procedures of construction or to safety
precautions or progress incident thereto. Engineer's review of the schedule
submittals will be predicated on a Contractor's stamp of approval signed off by
Contractor and those subcontractors and suppliers performing work under an
appropriate agreement with Contractor with value in excess of 10% of the Contract
Price. Contractor's stamp of approval on any schedule submittals shall constitute a
representation to Owner and Engineer that Contractor has either determined or
verified all data on the submittal, or assumes full responsibility for doing so, and
that Contractor and his subcontractors and suppliers have reviewed and coordinated
the sequences shown in the submittal with the requirements of the work under the
Contract Documents.

This section of the specifications may be terminated in whole or in part by Owner
in the event of substantial failure by Contractor to fulfill his obligation under this
section of the specifications through no fault of Owner or Engineer, provided that the
termination is not effected unless Contractor is given ten calendar day's written notice
of intent to terminate, and an opportunity for consultation prior to the
termination. Substantial failure may be taken to include, but not be limited to, failure
by Contractor to submit the Interim Schedule within ten days after it is due, and/or
the Detailed Schedule within 20 days after it is due, and/or the Startup Schedule
within ten days after it is due, and/or three Monthly Status Reports within ten days
after each is due. If termination for default is effected by Owner, an equitable
adjustment in the price provided in the Agreement shall be made for the unperformed
scope. Further, any payments due to Contractor at the time of termination may be
adjusted to cover any additional costs to Owner because of the Contractor's default.
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PART 3:

Subsequent to termination, Contractor will be required to comply with the
Construction Schedules requirement in Article 3 of the General Conditions.

EXECUTION

3.01 INTERIM SCHEDULE SUBMITTALS

A

C.

Within ten days after the date of the Agreement, submittal shall include a time-
scaled graphic diagram, computer reports, a detailed schedule of values, and
interim status reports using the Notice to Proceed as the data date. Engineer shall
have 20 calendar days after receipt of the Interim Schedule submittal to respond in
writing.  Upon receipt of Engineer's comments, Contractor shall make the
necessary revisions and submit the revised Submittal within ten calendar days. If
Contractor fails to provide an acceptable Interim Schedule submittal, he will be
deemed not to have provided a basis upon which progress may he evaluated, which
shall be reason for refusing to recommend payment.

Interim monthly status reports shall be submitted monthly at the monthly project
meetings, based on progress as compared to the Interim Schedule, and continue
through the first 120 calendar days or until the Detailed Schedule is concurred with
by the Owner. Each submittal shall include a revised copy of the interim graphic
diagram and a narrative detailing progress, problems, and proposed corrective actions
on activities completed and/or started during the period, and activities scheduled for
the next month. The revised graphic diagram shall show, for the currently accepted
Interim Schedule, percentages of completion for activities, actual start or finish
dates, and remaining durations as appropriate. Activities not previously included in
the currently accepted interim schedule shall be added but contract dates shall not
be changed except by Change order. During the initial 120-day period of the
contract, a given monthly progress payment will be processed only after Engineer has
received satisfactory supporting narratives and the revised graphic diagram for the
period to which that progress payment corresponds.

All submittals shall be in quintuplicate.

3.02 DETAILED SCHEDULE SUBMITTAL

A

Submittal shall include a time-scaled graphic arrow diagram showing all Contract
activities, computer printout reports, a supporting narrative, and an accumulative
manpower Curve, manpower bell curve, and cost Curves. The initial Detailed
Schedule submittal shall be delivered within 15 calendar days after the Notice to
Proceed, and shall use the Notice to Proceed as the data date. Engineer will have 15
calendar days after receipt of the submittal to respond. Upon receipt of Engineer's
comments, Contractor shall meet with Engineer and discuss an appraisal and
evaluation of the proposed work plan. Necessary revisions resulting from this
review shall be made by Contractor and the detailed schedule resubmitted within 15
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calendar days after the meeting. The resubmittal, if concurred with by Owner, and
unless subsequently changed with the concurrence of or at the direction of Owner,
shall be the work plan to be used by the Contractor for planning, scheduling,
managing, and executing the work. If Contractor fails to provide acceptable Detailed
Schedule submittal, he will be deemed not to have provided a basis upon which
progress may be evaluated, which will further constitute reasons far refusing to
recommend payment.

3.03 MONTHLY STATUS REPORTS

A

Beginning with the first monthly project meeting, and monthly thereafter, Contractor
shall submit to Engineer a Monthly Status Report (based on the Interim Schedule
until the Detailed Schedule is concurred with, and based on the Detailed Schedule
thereafter) with data as of the last day of the pay period. The Monthly Status Report
shall include a revised copy of the currently accepted graphic diagram, computer
printouts, a narrative, updated manpower, and cost curves. The Monthly Status
Report will be reviewed by Engineer. The Contractor will address the Engineer's
comments in the subsequent Monthly Status Report. If Contractor fails to provide
acceptable Monthly Status Reports, he will be deemed not to have provided a basis
upon which progress may be evaluated, which will be reason for refusing to
recommend progress payments.

The revised diagram shall show, for the currently accepted detailed diagram,
percentages of completion for all activities, actual start and finish dates, and
remaining durations, as appropriate. Activities not previously included in the
currently accepted detailed schedule shall be added, except that contractual dates
will not be changed except by Change Order. Review of a revised diagram by the
Engineer will not be construed to constitute concurrence with the time frames,
duration, or sequencing for such added activities; instead the corresponding data as
ultimately incorporated into an appropriate change order shall govern.

The narrative shall include the information shown in the following outline in a
narrative form:

1. Construction progress (refer to activity number in the Detailed Schedule)
including:

a. Activities completed this reporting period
b. Activities in progress this reporting period;
c. Activities scheduled to commence next reporting period

2. Description of problem areas

3. Current and anticipated delays
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a. Cause of the delay

Corrective action and schedule adjustments to correct the delay

c. Impact of the delay on other activities, on milestones, and on completion
dates

o

4. Changes in construction sequence
5. Pending items and status thereof

Permits

Change Orders
Time extensions
Other

oo oo

6. Contract completion date status

a. Ahead of schedule and number of days
b. Behind schedule and number of days

3.04 REVISIONS

A

All revised Detailed Schedule submittals shall be in the same form and detail as the
initial submittal and shall be accompanied by an explanation of the reasons for such
revisions, all of which shall be subject to approval by Engineer. The revision shall
incorporate all previously made changes to reflect current as-built conditions.
Minor changes to the approved submittal may be approved at monthly meetings.
Changes to activities having adequate float shall be considered a minor change.

A revised detailed work plan submittal shall be submitted for review, when required
by Engineer, for one of the following reasons:

1. Owner or Engineer directs a change that affects the date(s) specified in the
Agreement or alters the length of a critical path.

2. Contractor elects to change any sequence of activities so as to affect a critical
path of the currently accepted detailed schedule documents.

If, prior to agreement on an equitable adjustment to the Contract duration, Engineer
requires revisions to the detailed schedule in order to evaluate planned progress,
Contractor shall provide an interim revised submittal for review with change
effect(s) incorporated as directed. Approved interim revisions to the documents will
be incorporated during the first subsequent monthly Status Report.

3.05 START-UP SCHEDULE SUBMITTALS
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At least 90 calendar days prior to the date of Substantial Completion, Contractor shall
submit a time-scaled (from days after notice to proceed) graphic diagram detailing
the work to take place in the period between 60 days prior to Substantial
Completion and the date of Substantial Completion, together with a supporting
narrative. Engineer shall have 10 calendar days after receipt of the submittal to
respond. Upon receipt of Engineer's comments, Contractor shall make the necessary
revisions and submit the revised schedule within ten calendar days. [If Contractor
fails to provide acceptable Start-up Schedule Submittals, he will be deemed not to
have provided a basis upon which progress may be evaluated, which will be reason
for refusing to recommend payment.

The Startup Schedule may not be combined with the Detailed Schedule. The
Startup Schedule is intended to show much greater detail than the Detailed
Schedule for start-up activities. Typical information required includes, but is not
limited to, the timing of vendor representatives, pre-op testing, individual
equipment startups, Owner's training, and performance certification testing.

The graphic diagram shall use the currently accepted Detailed Schedule for those
activities completed ahead of the last 60 calendar days prior to Substantial
Completion, and detailed activities for the remaining 60-day period within the time
frames outlined in the currently accepted Detailed Schedule.

Contractor will be required to continue the requirement for monthly reports, as
outlined in Articles 3.03 and 3.04 above. In preparing these reports, Contractor must
assure that the Detailed Schedule is consistent with the progress noted in the Startup
Schedule.

In addition, Contractor will be required to submit a revised copy of the startup
graphic diagram on a monthly basis with a startup narrative. This revised diagram
shall highlight percentages of completion, actual start and finish dates, and
remaining durations as applicable. Activities not previously included in the accepted
detailed work plan shall be added in these submittals, except that contractual
dates shall not be changed except by Change Order. Reviews of these submittals by
Engineer will not be construed to constitute concurrence with the time frames,
durations or sequence of work for each added activity.

3.06 AS-BUILT SCHEDULE

After Substantial Completion but prior to final payment, Contractor shall submit an as-built
computer printout report, an as-built project S-curve and bell curve, and time-scaled as-built graphic
diagram. The documents shall reflect all as-built critical path(s). The diagram shall include, but not
be limited to the following:

All Contract activities, including all added activities, shall be shown.

Activity duration shall be the actual number of separate work days during which
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work was performed on the activity, not the elapsed time between actual starts and
finishes.

Total man-days for an activity shall be the actual number of man-days that were
required to complete the activity.

The as-built graphics shall be plotted according to the dates the activity actually
started and finished.

Contract milestone completions shall be plotted according to the date(s) of the
Substantial Completion Certificate(s).

3.07  CONSTRUCTION PERIOD

A

The Contractor's attention is directed to the form of Agreement which specifies for
Contract times for the Work.

Whenever it becomes apparent from the current monthly progress evaluation and
updated schedule data that any milestone and/or Contract completion date will not be
met, the Contractor shall take some or all of the following actions:

1. Increase construction manpower in such quantities and crafts as shall
subsequential eliminate the backlog of work;

2. Increase the number of working hours per shift, shifts per work day, work days
per week, or the amount of construction equipment, or any combination of the
foregoing sufficient to substantially eliminate the backlog of work; and

3. Reschedule work items to achieve concurrence of accomplishment.

The addition of equipment or construction forces, increasing the working hours or
any other method, manner, or procedure to return to the current Detailed Schedule

shall be at the Contractor's own cost and shall not be considered justification for a
Change Order or treated as an acceleration order.

END OF SECTION
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SECTION 01400

SITE CONDITIONS

PART 1 - GENERAL

11

A

B.

C.

DESCRIPTION

Existing utility facilities and structures are shown in accordance with the best available information.
The Engineer will not be responsible for the completeness or accuracy thereof nor for any deduc-

tions, interpretations, or conclusions drawn therefrom. Forty-eight hours in advance of work in the
vicinity of existing facilities, the Contractor shall notify "BUD" by calling 811 or 1-800-752-6007.
The Contractor shall verify to his own satisfaction, the actual locations of existing facilities prior to

construction in their vicinity.

1. Should the Contractor, in the course of his operations, encounter any underground utilities, the

presence of which was not previously known or of a different type than shown, he shall immedi-
ately notify the Engineer and take all precautions necessary to support and protect the utility and
maintain continuous service until said utilities can be adjusted by the appropriate owners or other
corrective measures taken.

Relocations by others arranged by and for the convenience of the Contractor shall be at no addi-
tional cost to the Owner.

The Contractor shall be responsible for filing all requests with public utility corporations, juris-
dictional agencies, or other owners to make all adjustments to public utility fixtures and appurte-
nances within or adjacent to the limits of construction. Furnish copies of all such requests and re-
plies to the Engineer. The Contractor shall be responsible for coordinating his activities with said
body. Additional costs resulting from a lack of coordination between the utilities and Contractor
shall be at no additional cost to the Owner, and extension of time, therefore, will not be granted.

Damage caused to utilities either directly or indirectly by the Contractor shall be repaired and the
facilities restored to their original condition to the satisfaction of the Engineer and the utility own-
er, at no additional cost to the Owner.

Work in Vicinity of Existing Utilities

1. At least 48 hours prior to starting work in the vicinity of utility structures and appurtenances, the

Contractor shall notify "BUD" as stated hereinbefore. The Contractor, at his own expense, shall
support and protect all utility structures and appurtenances in accordance with the Contract Doc-
uments and/or the County's requirements and shall take any other steps necessary to protect the
structures from disturbance and damage.

Access to Utilities Facilities

1. The Contractor shall at all times permit free and clear access to the various affected facilities by

personnel of the utility for the purpose of inspection, maintenance, providing additional service
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requirements and the construction of new facilities. When personnel of the utility are working
within the limits of work to be performed by the Contractor, the Contractor will not be relieved of
his responsibility for the maintenance and protection of such facilities.

D. When local codes or laws require notification of work to agencies or departments, the Contractor
shall be responsible for providing such notification.

END OF SECTION
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SECTION 01500

BASIS OF PAYMENT

PART 1: GENERAL
1.01 SCOPE
A. The Contractor shall furnish all necessary labor, machinery, tools, apparatus,
equipment, materials, services and other necessary supplies and perform all work
shown on the Contract Drawings and/or described in the Specifications and Contract
Documents at the lump sum price described.
1.02 PAYMENT FOR DOUGLAS WASTEWATER TREATMENT PLANT EXPANSION

1.03

1.04

1.05

A

BID ITEMS

Payment for the Douglas Wastewater Treatment Plant Expansion will be made at the
Contract lump sum price for Items shown on the Bid Schedule, less such deductive
alternates as OWNER elects to apply. This payment shall constitute full
compensation for all work performed and material and equipment supplied in
connection with this Contract including all associated site demolition, development
and drainage work, structural, equipment, and mechanical work, together with all
other appurtenant work shown on the Contract Drawings, and/or specified.

PAY ITEMS

A

The items listed hereinbefore refer to and are the same items listed in the Bid
Schedule and shall constitute all of the Work in this Contract. Any other item of
work listed in the Specifications or shown on the Contract Drawings shall be
considered incidental to the above items.

RETAINAGE

A

Retainage shall be in accordance with the appropriate articles in the General
Conditions.

PAYMENT EXCLUSIONS

A

No payment will be made under this Section for work performed by the Contractor to
replace defective work, work which is not specified or ordered, or work outside
the limits shown or ordered.

END OF SECTION
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1.01

SECTION 01600
SPECIAL PROVISIONS FOR MATERIALS AND EQUIPMENT

SERVICES OF MANUFACTURERS' REPRESENTATIVE AND OPERATING
MANUALS

A. Bid prices for equipment furnished under Divisions 11, 13, 14, 15 and 16, shall
include the cost of written operation and maintenance instructions and the cost
of a competent representative of the manufacturers of all equipment to supervise
the installation, adjustment, and testing of the equipment and to instruct the
OWNER'S operating personnel and the ENGINEER'S representative on
operation and maintenance. This supervision and instruction may be divided
into two or more time periods as required by the installation program, and shall

be scheduled at the convenience of the OWNER.

B. Unless otherwise specified with the equipment, equipment manufacturers shall
provide a minimum of 2 separate repeated training sessions for the OWNER'S
staff. Each session shall be at least 2 hours in length, but not more than 4 hours.
Manufacturer's agenda and schedule for the training shall be submitted to and
approved by the OWNER prior to conducting the training. No training will be
scheduled until the equipment has been installed, satisfactorily tested, and is

ready for operation.

C. The manufacturer's representative shall have complete knowledge of the proper
installation, lubrication, operation and maintenance of the equipment provided
and shall be capable of instructing the representatives of the OWNER and
ENGINEER on proper start-up, shut-down, on-line operations, lubrication and
preventive maintenance of the equipment. Outlines of lesson plans and proposed
training schedule shall be submitted to the ENGINEER for review 30 days prior
to the desired instructional period. Specific requirements for furnishing the
services of manufacturer's representatives are indicated under detailed
Specifications. This work may be conducted in conjunction with Inspection and
Testing, whenever possible, as provided under Part 3 of EXECUTION of
detailed specification. Should difficulties in operation of the equipment arise
due to the manufacturer's design or fabrication, additional services shall be

provided at no cost to the OWNER.

D. A certificate from the manufacturer stating that the installation of the equipment
is satisfactory, that the unit has been satisfactorily tested, is ready for operation,
and that the operating personnel have been suitably instructed in the operation,

lubrication, and care of the unit shall be submitted to the ENGINEER.
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For equipment furnished under other Divisions, the CONTRACTOR, unless
otherwise specified, shall furnish the services of accredited representatives of the
manufacturer only when some evident malfunction or over-heating makes such
services necessary.

Four complete sets of operation and maintenance instructions covering all
equipment furnished under Divisions 11, 13, 15 and 16, shall be delivered
directly to the ENGINEER.

1. The manual for each piece of equipment shall be a separate document
with the following specific requirements:

a. Contents:
Table of contents and index
Brief description of each system and components
Starting and stopping procedures
Special operating instructions
Routine maintenance procedures
Manufacturer's printed operating and maintenance instructions,
parts list, illustrations, and diagrams. These shall be specific to
the material supplied under the Contract, and not a manufacturer
general brochure.

One copy of each wiring diagram

One final accepted copy of each shop drawing and each
CONTRACTOR'S coordination and layout drawing

List of spare parts, manufacturer's price, and recommended
quantity

Manufacturer's name, address, and telephone number

Name, address, and telephone number of manufacturer's local
representative

b. Material:
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Loose leaf on punched paper. Holes reinforced with plastic, cloth
or metal. 8-1/2” x 11” paper size.

Diagrams and illustrations, attached foldouts as required of
orginal quality, reproducible by dry copy method

Covers: oil, moisture, and wear resistant 9” x 12” size
C. Submittals to the ENGINEER:

1) Three preliminary copies of manuals, no later than 15
days following final review of the shop drawings for each piece
of equipment and 4 final copies of complete manuals prior to
Field Tests.

1.02 INSTALLATION OF EQUIPMENT

A

Special care shall be taken to ensure proper alignment of all equipment with
particular reference to the pumps, blowers and electric drives. The units shall be
carefully aligned on their foundations by qualified millwrights after their sole
plates have been shimmed to true alignment at the anchor bolts. The anchor
bolts shall be set in place and the nuts tightened against the shims. After the
foundation alignments have been reviewed by the ENGINEER, the bedplates or
wing feet of the equipment shall be securely bolted in place. The alignment of
equipment shall be further checked after securing to the foundations, and after
conformation of all alignments, the sole plates shall be finally grouted in place.
The CONTRACTOR shall be responsible for the exact alignment of equipment
with associated piping, and under no circumstances, will "pipe springing" be
allowed.

All wedges, shims, filling pieces, keys, packing, red or white lead grout, or other
materials necessary to properly align, level, and secure apparatus in place shall
be furnished by the CONTRACTOR. All parts intended to be plumb or level
must be proven exactly so. Any grinding necessary to bring parts to proper
bearing after erection shall be done at the expense of the CONTRACTOR.

1.03 GREASE, OIL AND FUEL

A

All grease, oil, and fuel required for testing of equipment shall be furnished with
the respective equipment. The OWNER shall be furnished with a one year's
supply of required lubricants including grease and oil of the type recommended
by the manufacturer with each item of equipment supplied under Divisions 11,
13, 14, 15 and 16.

All lubricants and fuels shall be properly labeled, using an indelible marker and
writing on the lubricant container or drum, specifying the type and brand name
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of the lubricant supplied. A Master Lubrication list must be submitted to the
ENGINEER for approval clearly stating which lubricants are to be used in the
various pieces of plant equipment and the quantity supplied for one years' use by
each unit.

1.04 TOOLS AND SPARE PARTS

A

Any special tools (including grease guns or other lubricating devices) which may
be necessary for the adjustment, operation, and maintenance of any equipment
shall be furnished with the respective equipment.

All spare parts shall be properly protected for long periods of storage (contained
in plastic bags or cardboard containers) and labeled for easy identification
without opening.

1.05 MAINTENANCE AND LUBRICATION SCHEDULES

A

The CONTRACTOR'S attention is directed to the General Conditions and
Section 01300 for all requirements relative to the submission of shop drawings
for the mechanical equipment. For all mechanical and electrical equipment
furnished, the CONTRACTOR shall provide a list including the equipment
name, and address and telephone number of the manufacturer's representative
and service company so that service and/or spare parts can be readily obtained.
In addition, a maintenance and lubrication schedule for each piece of equipment
shall be submitted along with shop drawings. Submission shall be in 4 copies.

1.06 STORAGE AND HANDLING OF EQUIPMENT

A

Special attention shall be given to the storage and handling of equipment. As a
minimum, the procedure outlined below shall be followed:

1. Equipment shall not be shipped until all pertinent shop drawings are
reviewed by the ENGINEER.

2. All equipment having moving parts such as gears, electric motors, etc.,
and/or instruments shall be properly stored until such time as the
equipment is to be installed.

3. All equipment shall be stored fully lubricated with oil, grease, etc. unless
otherwise instructed by the manufacturer.

4, Manufacturer's storage instructions shall be carefully studied by the
CONTRACTOR and reviewed with the ENGINEER. These instructions
shall be followed and a written record of this kept by the
CONTRACTOR.
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1.07

A

B.

Moving parts shall be rotated a minimum of once weekly to ensure
proper lubrication and to avoid metal-to-metal "welding." Upon
installation of the equipment, the CONTRACTOR shall start the
equipment, at least half load, once weekly for an adequate period of time
to ensure that the equipment does not deteriorate from lack of use.

Lubricants shall be changed upon completion of installation and as
frequently as required thereafter during the period between installation
and acceptance. New lubricants shall be put into the equipment at the
time of acceptance.

Prior to acceptance of the equipment, the CONTRACTOR shall have the
manufacturer inspect the equipment and certify in writing that its
condition has not been detrimentally affected by the long storage period.
Such certifications by the manufacturer shall be deemed to mean that the
equipment is judged by the manufacturer to be in a condition equal to
that of equipment that has been shipped, installed, tested and accepted in
a minimum time period. As such, the manufacturer will guarantee the
equipment equally in both instances. If such a written certification is not
given, the equipment shall be judged to be defective. It shall be removed
and replaced at the CONTRACTOR'S expense.

B. The OWNER reserves the right to withhold payment for any materials
improperly stored and maintained.

PARTIAL UTILIZATION
During the course of construction partial occupation and utilization of completed

portions of the work may be required.

When deemed necessary, the OWNER or the CONTRACTOR may request use
of completed work.

1.08 EQUIPMENT WARRANTY

A

The CONTRACTOR shall provide the OWNER a minimum 1 year warranty on
all equipment, or a warranty of the length as is specified in the specific
equipment section of the Specifications, in accordance with the General
Conditions. The warranty period for each item of equipment shall be a
minimum of 1 year, or as specified otherwise, from the date of the OWNER'S
acceptance of the equipment item.
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1.09 ADJUSTMENTS AND CORRECTIONS OF EQUIPMENT AND APPURTENANCES
DURING OPERATION

1.10

A

Some items of functional nature included in this Contract cannot be tested as to
performance and quality at the time of completion of their installation. They
must wait for necessary testing and proper performance until such functions are
possible during later portions of this Contract. Such testing, specified
performance and proper instructions to the OWNER's operators (as to their
maintenance and operation) is deemed a portion of this Contract, and payment
shall be retained by the OWNER for equipment delivered to the site and for
Work completed to cover such service. Such service replacements and
performance shall take precedence over expiration of the one year guarantee
period.

The CONTRACTOR shall expedite the completion of such service by all
Suppliers and Subcontractors and shall render competent supervision of such
service. The CONTRACTOR shall also expedite the replacement of defective
and unaccepted parts and equipment. Unnecessary delay in delivery and
installation of corrective parts and equipment may constitute damage to the
OWNER for which the CONTRACTOR can be held liable.

INSTALLING NEW EQUIPMENT IN EXISTING STRUCTURES

Where new equipment is planned and/or specified as being installed in existing
structures, the CONTRACTOR shall verify all dimensions and locations of
existing facilities prior to ordering the new equipment. Existing anchor bolts

shall be used when possible, and new equipment shall be fabricated to conform
to the existing dimensions, shapes, and locations as required.

END OF SECTION
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PART 1:

SECTION 01650

EQUIPMENT AND FACILITY STARTUP

GENERAL

1.01 EQUIPMENT AND FACILITY STARTUP

A

The overall responsibility for coordination of the startup of the Douglas
Wastewater Treatment Plant (WWTP) will be the responsibility of the respective
General Contractor. The Membrane Bioreactor (MBR) System Supplier (Ovivo)
shall be responsible for commissioning all systems and equipment provided in the
Procurement of MBR System Contract. The General Contractor shall be
responsible for all work under the respective General Construction Contract as
well as coordination of the startup of the Douglas WWTP. Ovivo shall ensure
correct performance, function, and operation by performing procedures to
activate, start, adjust, test, and demonstrate that the work is in operating order in
accordance with the general requirements of the MBR System Contract.

Ovivo shall provide instruction for the maintenance of equipment. The General
Contractor will maintain equipment until acceptance.

1.02 INITIAL STARTUP AND OPERATION OF FACILITIES

A

S

The existing treatment facilities at the Douglas WWTP will remain in operation
until the MBR System has been successfully tested and is operating on a full time
basis.

The following listing is a general sequence of startup activity steps to be used in
placing equipment and facility systems into operation: Ovivo will conduct or
assist the General Contractor to conduct the following:

Perform initial lubrication of equipment and check and adjust equipment. Provide
all subsequent lubrication and maintenance, and such staff as required for test
operation until the District assumes equipment maintenance responsibility after
Step 14 below.

Perform satisfactory testing of electrical work required prior to energizing of the
electrical system.

After completion of Step 2, perform satisfactory electrical testing required after
energizing of the electrical system.

Complete calibration of instruments.

Satisfactorily complete system verification of instrumentation work.

After completion of Steps 1 and 3, perform a rotational test of equipment and
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10.

11.

12.

13.

14.

15.

16.

correct backward rotating drives.

After completion of Steps 5 and 6, test operate the equipment by manually
initiating the operation. Where manual operation bypasses alarm or safety
monitoring, provide continuous supervision of such parameters. Perform this step
using water in lieu of chemicals or other process liquids. Use dry air or nitrogen in
lieu of hazardous gases.

Concurrent with Step 7, perform operation, instrumentation and control testing
and adjustments as related to the equipment being tested. Note: operational testing
requires an approved test plan.

Concurrent with Step 7 and where possible at this stage of startup, complete the
performance testing specified for the equipment.

Concurrent with Step 7, perform adjustments of the electrical equipment as related
to the equipment being tested.

Repeat Steps 1 through 10 as required for other equipment items and plant
systems until all plant process components and utility systems are ready for total
plant operation.

Submit the required documentation of testing, calibration, and equipment
affidavits.

Notify the District and the Engineer 45 days before total plant operational testing
IS to occur so that the District may order chemicals and make other arrangements
for full-time operation. Notify the District and Engineer again, 7 days before total
plant operational testing is expected to begin.

30-Day Plant Acceptance Test shall be performed in accordance with Section
13030. Upon successful completion of all the above steps, the facility shall be
started up and operated on a complete full time basis. The District will provide
operating personnel, chemicals, and untreated water, and chemical analyses of
wastewater, mixed liquor, and effluent, and other tests as may be reasonably
requested by Ovivo. Ovivo shall have a competent field service technician(s)
present as needed to make adjustments or correct problems for a minimum of five
(5) consecutive days beginning with the start-up day, or longer as required to
achieve satisfactory performance. Ovivo shall also provide personnel, on a 24-
hour per day "on call" basis to adjust, repair, and correct deficiencies as required
to keep the facilities in continuous operation for the remainder of the 30-Day Plant
Acceptance Test.

After successful completion of the 30-Day Plant Acceptance Test, the District will
take over maintenance duties as well as operation. Ovivo shall perform the Long-
Term System Performance Test as specified in Section 13030 during this period.
If continuous process operation is interrupted for a period of 48 consecutive hours
or more due to a failure of the equipment or work provided, then the counting of
the 5-day and/or 30-day periods, described in Step 13 above, shall be restarted at
day one if these periods have not reached satisfactory completion.

Following the commencement of Step 13, satisfactorily complete equipment
performance testing, electrical testing and adjustments, and

01650-2



1.03

instrumentation/control testing and adjustments to the extent that such testing and
adjustments could not be made prior to full plant operation.

17. Submit any remaining documentation of testing, balancing reports, and equipment

affidavits before plant acceptance.

MANUFACTURER’S FIELD SERVICE AND AFFIDAVITS

A

Field Service: Where specified, manufacturers of equipment shall provide field
service. Field service shall be provided by an authorized, factory-trained and
qualified manufacturer's representative for the specific equipment. Equipment
shall not be considered ready for full-time operation until after the manufacturer's
representative has checked and adjusted the equipment, and certified by written
affidavit that the equipment has been properly installed, tested, adjusted,
lubricated, and calibrated and is ready for full-time operation.

Affidavits: Acceptable affidavits shall be submitted prior to the 30-Day
Acceptance Test.

. Affidavits shall contain the following specific wording:

"The [Name of Equipment] has been properly installed, tested, adjusted,
lubricated, and calibrated and is ready for full-time operation. The installation has
been inspected and has been found to be in conformance with our (the
manufacturer's) standards and requirements."

No amplification, dilution, or modification of this specific wording will be
permitted.

Ovivo will submit affidavits for equipment listed in its Scope of Supply.

END OF SECTION

01650-3






SECTION 01656

DISINFECTION OF POTABLE WATER FACILITIES

PART 1: GENERAL

SCOPE OF WORK

A. Furnish all labor, materials, tools, equipment and related items required to
disinfect the following potable water facilities:

1. Water piping.

PART 2: PRODUCTS

CHLORINE
A. Liquid chlorine shall meet the requirements of AWWA B30lI.

B. Calcium hypochlorite shall meet the requirements of AWWA B300.

PART 3: EXECUTION

GENERAL

A. Piping shall be cleaned and disinfected in compliance with all applicable sections of
AWWA Standard C-601 except as modified herein. All interior surfaces of pipelines
shall be exposed to a 50 PPM chlorine solution for a minimum of 24 hours, after
which the lines can be cleaned and flushed provided a 25 PPM residual is maintained
after the 24 hour period. The lines shall be flushed clean until the chlorine
concentration in the water leaving the lines is 1-2 PPM. Chlorine solution with a
higher residual may remain in the line, without flushing, if approved by the Engineer
and/or the Owner.

PROCEDURES
A. Pipelines
1. During installation, the interior of all pipe, fittings and other accessories shall be
kept as free as possible from dirt and foreign matter at all times. If, in the opinion

of the Engineer, the pipe contains dirt or foreign matter that could not be removed
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during the flushing operation, the interior of the pipe will be cleaned and
swabbed with a bactericidal solution. When pipe laying is not in progress, the
open ends of pipe shall be sealed with watertight plugs.

. After the Completion of hydrostatic pressure tests and prior to disinfection, the
pipeline shall be flushed, as thoroughly as possible with the water pressure and
outlets available. If feasible, flushing rate should develop a velocity in the
pipeline of at least 2.5 fps. Since it is usually difficult to secure this minimum
velocity in pipelines over 16 in. in diameter, the requirements of Paragraph 3.02
A.l above shall be rigidly enforced for the larger sizes of pipe. The minimum
quantity of water used for flushing shall be in excess of the storage capacity of
the pipeline, to insure that clean water has traversed the entire length of the line.

. After flushing has been completed to the point that all apparent dirt and foreign
matter have been removed from the pipeline, either liquid chlorine or calcium
hypochlorite solution shall be injected into the pipeline as provided in AWWA
Standard C-601.

Following chlorination, all treated water shall be flushed from the newly laid
pipeline at its extremities until the replacement water throughout its length is
proved by test to be: a) comparable in quality to the water served the public from
the existing water supply system, or b) as approved by the public health
authority having jurisdiction. The satisfactory quality of water delivered by the
new pipeline shall continue for a period of at least two days. Samples will be
taken from a tap located and installed in such a way as to prevent outside
contamination. Unless otherwise directed, the sample tap shall either be a hose
bib, a disconnected service tap or a 3/4" copper riser (with stopcock),
which shall be provided by the Contractor. Should the initial treatment fail to
achieve the satisfactory quality described above, the original chlorination
procedure shall be repeated until satisfactory results are obtained.

END OF SECTION
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SECTION 01700

CONTRACT CLOSEOUT

PART 1: GENERAL

1.01

1.02

1.03

SCOPE OF WORK

A

This Section outlines the procedure to be followed in closing out the contract.

SUBSTANTIAL COMPLETION

A

The substantial completion date shall be established as stated in the
AGREEMENT.

FINAL CLEANING

A

At the completion of work and immediately prior to final inspection, cleaning
of the entire project shall be accomplished according to the following provisions:

1.

The Contractor shall thoroughly clean, sweep, wash, and polish all work and
equipment provided under the Contract, including finishes. The cleaning shall
leave the structures and site in a complete and finished condition to the
satisfaction of the Engineer.

All Subcontractors shall similarly perform, at the same time, an equivalent
thorough cleaning of all work and equipment provided under their contracts.

The Contractor shall remove all temporary structures and all debris, including all
dirt, sand, gravel, rubbish and waste material. All disposal must be off the
Owner's property.

Should the Contractor not remove rubbish or debris or not clean the buildings and
site as specified above, the Owner reserves the right to have the cleaning done
at the expense of the Contractor.

Employ experienced workers, or professional cleaners, for final cleaning.

Use only cleaning materials recommended by manufacturer of surface to be
cleaned.
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Use cleaning materials only on surfaces recommended by cleaning material
manufacturers.

In preparation for Substantial Completion or occupancy, conduct final inspection of
sight-exposed interior and exterior surfaces, and of concealed spaces.

Remove grease, dust, dirt, stains, labels, fingerprints, and other foreign materials
from sight-exposed interior and exterior finished surfaces.

Repair, patch, and touch up marred surfaces to specified finish, to match adjacent
surfaces.

Remove snow and ice from access to buildings.

Handle materials in a controlled manner with as few handlings as possible. Do not
drop or throw materials from heights.

a. Schedule cleaning operations so that dust and other contaminants resulting from
cleaning process will not fall on wet, newly-painted surfaces.

1.04 FINAL INSPECTION

A

After final cleaning and restoration and upon written notice from the Contractor that
the work is completed, the Engineer will make a preliminary inspection with the
Owner and Contractor present. Upon completion of this preliminary inspection,
the Engineer will notify the Contractor, in writing, of any particulars in which this
inspection reveals that the work is defective or incomplete.

Upon receiving written notice from the Engineer, the Contractor shall immediately
undertake the work required to remedy deficiencies and complete the work to the
satisfaction of the Engineer.

When the Contractor has corrected or completed the items as listed in the Engineer's
written notice, he shall inform the Engineer, in writing, that the required work has
been completed. Upon receipt of this notice, the Engineer, in the presence of the
Owner and Contractor, will make his final inspection of the project.
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Should the Engineer find all work satisfactory at the time of his inspection, the
Contractor will be allowed to make application for final payment in accordance with
the provisions of the GENERAL CONDITIONS. Should the Engineer still find
deficiencies in the work, the Engineer will inform the Contractor of the deficiencies
and will deny the Contractor's request for final payment until such time as the
Contractor has satisfactorily completed the required work.

1.05 FINAL SUBMITTAL

A

No application for final payment will be accepted until all submittals have been
made and approved by the Engineer, including, but not limited to, the following:

1. Final shop drawings.

2. All information required to prepare record drawings.
3. All Operation and Maintenance Manuals (as required).
4. All required indices and schedules.

5. All Manufacturers' Certificates of Proper Installation.

6. All construction photographs, including those of the completed project.

1.06 ACCESSORY ITEMS

A

The Contractor shall provide to the Owner, upon acceptance of the equipment,
all special accessories required to place each item of equipment in full operation.
These special accessory items include, but are not limited to, the specified spare
parts, adequate oil and grease as required for the first lubrication of the equipment,
and other expendable items as required for initial startup and operation of all
equipment.

1.07 GUARANTEES, BONDS, AND AFFIDAVITS

A

No application for final payment will be accepted until all guarantees, bonds,
certificates, licenses, and affidavits required for work or equipment as specified
are satisfactorily filed with the Engineer.
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1.08 RELEASE OF LIENS OR CLAIMS

A No application for final payment will be accepted until satisfactory evidence of
release of liens has been submitted to the Owner as required by the GENERAL
CONDITIONS.

1.09 FINAL PAYMENT

A. Final payment will be made to the Contractor in accordance with the GENERAL
CONDITIONS.

END OF SECTION
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PART 1:

1.01

SECTION 02055
DEMOLITION, MODIFICATIONS AND SALVAGE

GENERAL

SCOPE OF WORK

A

Furnish all labor, materials, equipment and incidentals required to provide all
dismantling, demolition, modifications, restoration, and salvage work required, as
shown on the Drawings and Specified herein.

Comply with applicable laws, codes, ordinances and regulations. Obtain and pay for
necessary permits.

Remove from site and legally dispose of dismantled materials, trash, debris, etc.,
except any items specifically indicated to be reused and any items designated in
writing by the OWNER prior to beginning of dismantling operations to be salvaged
for the OWNER’S purposes. Such items shall be carefully removed under the
Contract and moved to designated storage areas on the project Site by
CONTRACTOR.

All other materials removed under the demolition work and not called for to be re-
used on the project shall be disposed of legally, off the site, by CONTRACTOR, who
will, upon removal from site, have the rights of salvage of materials.

Carefully remove existing items to be re-used. Handle, remove, store, and reinstall in
undamaged condition. Store items on site where directed and protect from weather,
staining, construction damage, theft and vandalism. Arrange storage to facilitate
inspection by ENGINEER.

Items designated to be re-used which, in ENGINEER's opinion become too damaged
to be satisfactorily re-used shall be replaced with equivalent new items by
CONTRACTOR without additional cost to the OWNER.

The CONTRACTOR shall visit the site of the work and examine the premises so as
to fully understand all of the existing conditions relative to the work. No increase in
cost or extension of performance time will be considered for failure to know the
conditions of the Site and structures.

All piping, fittings, valves, pumps, motors, structural steel, etc., shown or indicated
to be removed shall be removed prior to demolition, removal and modification.
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The remaining open ends of all piping, valves, fittings, etc., that are removed shall be
plugged with standard pipe plugs or closed with flanges so that there will be no
leakage through the closure.

1.02  CARE, PROTECTION AND REPAIR

A

The CONTRACTOR is cautioned to exercise great care in protecting structures and
property of the OWNER while proceeding with work of this Section and the entire
Contract. All damage shall be repaired at once to the satisfaction of the ENGINEER.
All such repairs shall be at the expense of the CONTRACTOR and no Claims for
additional payment will be accepted.

PART 2: PRODUCTS (NOT USED)

PART 3: EXECUTION

3.01 MANNER OF CONDUCTION WORK

A

Execute work in careful, orderly manner. Provide and maintain barriers, dust screens,
warning lights as may be necessary to using tools and methods that will not transfer
any heavy shocks to adjacent structures to remain in service and in place. Take all
possible care to avoid vibration and other disturbance. Conduct work in manner
giving prime consideration to, but not necessarily limited by:

1. Protection of public.

2. Protection from weather.

3. Control of noise, shocks, vibration.

4. Control of dirt and dust.

5. Orderly access.

6. Protection of existing adjacent structures.

7. Coordination and cooperation with the OWNER’s operating agent through
the ENGINEER.

Debris shall not be allowed to accumulate.
No fires will be permitted on site.

END OF SECTION
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PART 1:

1.01.

1.02.

1.03

1.04

1.05

1.06

SECTION 02100

SITE PREPARATION

GENERAL

CONTRACTOR shall verify existing grades prior to beginning site preparation. If
existing grades are at variance with the Drawings, notify the OWNER's Site
Representative and receive instructions prior to proceeding. No additional
compensation resulting from grade variances will be considered once site clearing
has commenced.

All bench marks and monuments shall be protected during construction. If
disturbed or destroyed, replace in original position.

Construction stakeout shall be by a licensed surveying firm provided by the
CONTRACTOR. Exact locations and grade points are to be staked or fixed by the
surveying firm prior to construction.

Protect areas outside limits of construction from encroachment by outside
construction personnel or equipment, regardless of property ownership. Access
shall be by specific, written permission or easement only.

Existing utilities are indicated on the Drawings at approximate locations and reflect
general ground surface observation. CONTRACTOR shall notify utility companies
and coordinate exact location of all utilities prior to beginning site preparation.
Remove from the OWNER's property and legally dispose of all waste material at an
approved landfill.

-- END OF SECTION --
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PART 1:

1.01

SECTION 02110

SITE CLEARING

GENERAL

SITE CLEARING

A

All trees and shrubs not designated "to remain™ within the property limits,
whether shown or not on the Drawings, shall be cut and the stumps shall be
completely dug out. Materials of clearing shall be disposed off site. There
shall be no on site burning.

All vegetation shown "to remain" shall be barricaded and protected during
the construction process.

Strip topsoil to full depth encountered in areas indicated to be graded.

Stockpile topsoil in designated storage area.

-- END OF SECTION --
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SECTION 02115

REMOVAL AND DISPOSAL OF EXISTING BASINS

PART 1: GENERAL

1.01 SCOPE

A.

B.

Furnish all labor, materials, equipment, and incidentals required to remove
and properly dispose of existing basins that will no longer be in use after
startup of new plant.

Fill voids created as a result of removal of existing basins.

1.02 REGULATORY REQUIREMENTS

A.

Conform to applicable local code for removal of structures, safety of
adjacent structures, dust control, and runoff control.

Obtain required permits and licenses from appropriate authorities. Pay
associated fees including disposal charges.

PART 2: PRODUCTS (NOT USED)

PART 3: EXECUTION

3.01 PREPARATION

A.

Provide, erect, and maintain erosion control devices, temporary barriers
and security devices.

Protect existing landscaping materials, appurtenances, and structures
which are not to be removed or demolished. Repair damages caused by
removal operations at no cost to Owner.

Prevent movement or settlement of adjacent structures. Provide bracing
and shoring as needed.

Mark location of utilities. Protect and maintain in safe and operable
condition, utilities that are to remain. Prevent interruption of existing
utility service, except when authorized in writing by authorities having
jurisdiction.

3.02 TANK REMOVAL

A

Prior to removal of basin, all waste shall be removed by pumping and
transported to the new wastewater treatment plant.
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After removal of all waste from the basin, the basin shall be removed from
the ground and disposed of in accordance with all local, state and federal
regulations.

Following removal of the basin, the pit shall be backfilled in accordance
with the technical specifications in order to bring the ground back to its
original elevation.

END OF SECTION
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SECTION 02220

STRUCTURE EXCAVATION AND BACKFILLING

PART 1: GENERAL

1.01

1.02

1.03

SCOPE OF WORK

A

The Contractor shall furnish all labor, materials, equipment, and incidentals
necessary to perform all excavation, backfill, fill, and grading required to complete
the work shown on the Drawings and specified herein. The work shall include,
but not necessarily be limited to, excavation for structures, all backfilling and
fill, disposal of waste and surplus materials, and all related work such as pumping.

RELATED WORK SPECIFIED ELSEWHERE

A. Trench excavation, backfilling, and compacting is included in Section 02221.
PROTECTION
A. Lateral Support of Excavation for Structures

1. Sheeting and bracing, if required, shall be as specified in Section 02221.
B. Control of Groundwater Level

1. The Contractor shall furnish, install, maintain, operate and remove a temporary

dewatering system as required to lower and control the groundwater level so that
the structures may be constructed in the dry. The Contractor shall, at his own
expense, correct all damage resulting from inadequacy of the dewatering System
or from flooding of the construction Site from other causes. Groundwater
observation wells shall be installed in order to measure groundwater levels
during construction

The dewatering system shall be adequate to drain any excavated area, to
maintain the water at such a level as to permit construction in the dry, and to
maintain the lowered watertable until the Structure has been completed to the
required stages and has attained the design strength to support both the backfill
material and hydrostatic forces from groundwater.

. The Contractor shall maintain the water level below the specified elevations

for the various phases of the work continuously and shall make such
provisions as may be necessary to avoid interruptions due to weather, labor
strikes, power failures, or other delays. He shall provide and have ready for
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immediate use at all times diesel or gasoline powered standby pumping units to
serve the system in case of failure of the normal pumping units.

Drainage water shall be disposed of in a manner acceptable to the Engineer so
that flow or seepage back into the excavated area will be prevented.

Piping and boiling, or any form of uncontrolled seepage, in the bottom or sides of
the excavation, shall be prevented at all times. If for any reason the dewatering
system is found to be inadequate to meet the requirements set forth herein, the
Contractor shall, at his own expense, make such additions, changes and/or
replacements as necessary to provide a satisfactory dewatering system.

The depth of dewatering shall be limited in sand/gravel soil or in soil of high
permeability (greater than 0.01 cm/sec) to one (1) foot below the foundation
subgrade of the proposed structure.

Groundwater control shall be provided in expansive clay soils to maintain the
natural state (wet or dry) of the clay below foundation slabs. For structures
founded in clay below the groundwater table, the Contractor shall dewater a
maximum of 6 inches below subgrade. For structures founded in clay above
natural groundwater level, the Contractor shall maintain the dry state of the
clay throughout construction period.

Removal of dewatering system shall be accomplished after the dewatering
System is no longer required. The material and equipment constituting the
system, including observation wells, shall be removed by the Contractor.

1.04 SUBMITTALS

The Contractor shall submit gradation of all materials to be used including structural fill and
crushed rock. The submittal should also include the plasticity index of the materials.

PART 2: PRODUCTS

201 MATERIALS

A

Compacted granular fill, which will provide support for building or structure
foundations, will be referred to as structural fill. Backfill, which is placed against
the exterior side of the building walls, will be referred to as common fill.

Structural fill shall be #57 crushed stone where shown on the plans, or unfrozen,
sandy gravel or gravelly sand free of organic material, loam, trash, snow, ice, or other
objectionable material with a plasticity index between three and fifteen and shall be
well graded within the following limits:
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Sieve No. or Size Percent Finer by Weight

3 inches 100

1-1/2 inches 80 to 100
#4 50 to 100
#16 40to 90
#50 10to 60
#200 Oto 10

C. Crushed rock shall be as specified in ASTM C-33 for “coarse aggregate” and shall
consist of crushed stone or gravel having hard, strong durable pieces free from
adherent coatings, well graded and conforming to the following requirements:

Total Percent

Sieve No. or Size Passing by Weight
4" 100%
3" 90-100%
2-1/2" 25-60%
1-1/2' 0-15%
3/14" 0-5%
D. Screened pea gravel shall consist of hard, durable particles of proper size and

gradation, and it shall be free from sand, loam, clay, excess fine, and deleterious
material. The size of the particle shall be uniformly graded gravel in the following

sizes:
Total Percent
Sieve No. or Size Passing by Weight
" 100%
3/8" 85-100%
No. 4 10-30%
No. 8 0-10%
No. 16 0-5%
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EXECUTION

Common Fill shall be crushed #57 stone or consist of native soil free from organic
materials, loam, wood, trash, and other objectionable materials which may be
compressible or which cannot be properly compacted. Common fill shall not
contain stones larger than four (4) inches in largest diameter, granite blocks, broken
concrete, masonry rubble, or other similar materials. It shall have physical properties
such that it can be readily spread and compacted during filling. Snow, ice, or soil
shall not be permitted.

Lean Concrete fill used for a working mat or seal slab shall be cast-in-place concrete
meeting requirements of Section 03300, CAST-IN-PLACE CONCRETE, with the
concrete compressive strength equal to a minimum of 2,500 psi.

Structural and common fills indicated to be #57 stone shall be coarse aggregate as
specified in the Kentucky Department of Highways Standard Specifications for
Road and Bridge Construction.

The Contractor shall submit a representative sample of each type of fill, weighing
approximately 50 pounds, at least five days prior to the date of anticipated use of
such material.

3.01 EXCAVATION BELOW GRADE

A

If the bottom of any excavation is taken below the limits shown on the Drawings,
specified or directed by the Engineer, it shall be refilled at the Contractor's expense
with concrete, 8-inch layers of compacted structural fill or other material
satisfactory to the Engineer. The type of material to be used shall be at the Engineer's
option.

If the Contractor does not maintain groundwater levels properly, or fails to postpone
final excavation immediately above the subgrade until Shortly before placing of the
new work thereon, or otherwise fails or neglects to conduct the excavation work
properly so that the surface of the subgrade is in proper condition when he is
ready for construction, the Contractor shall remove the unsuitable material and
replace it with concrete, compacted structural fill, or other acceptable material at his
own expense. The condition of the replaced subgrade shall be acceptable to the
Engineer before any work is placed thereon.

Once excavation is complete, the base of the excavation shall be tested to determine

its maximum dry density in accordance with ASTM Designation D-1557. The test
results shall be submitted to the Engineer. If, in the opinion of the Engineer, the
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material, in its undisturbed natural condition at or below the normal grade of the
excavation, as indicated on the Drawings, is unsuitable for foundations, it shall be
removed to such depth and width as he may direct and replaced with suitable material
as directed by the Engineer.  Over excavation required as stated in this
paragraph will be paid in accordance with the General Conditions of this
Specification.

3.02 STRUCTURE EXCAVATION AND COMPACTION PROCEDURES:

A

Excavation shall be made to such widths as will give suitable room for construction
of the structures including bracing, supporting, pumping, and draining. The
bottom of the excavations shall be rendered firm and dry and in all respects
acceptable to the Engineer.

Excavation and dewatering shall be accomplished by methods which preserve the
undisturbed state of subgrade soils. Subgrade soils which become soft, loose,
"quick," or otherwise unsatisfactory for support of structures as a result of
inadequate excavation, dewatering, or other construction methods shall be
removed and replaced with structural fill as required by the Engineer at the
Contractor's expense.

Dewatering shall be such as to prevent boiling or detrimental underseepage at the
base of the excavation as specified above.

Excavation equipment shall be satisfactory for carrying out the work in accordance
with the Specifications. In no case shall the earth be plowed,scraped, or dug with
machinery so near to the finished subgrade as to result in excavation of, or
disturbance of material below finished subgrade. The last of the excavated material
shall be removed with pick and shovel just before placement of concrete floor slab
or working mat.

When excavation for foundations has reached prescribed depths, the Engineer shall
be notified and he will inspect conditions. If materials and conditions are not
satisfactory to the Engineer, the Engineer will issue instructions as to the procedures
to be taken. If additional costs are involved, adjustments of the contract will be made
on the basis of prices agreed upon by the Owner and the Contractor in accordance
with the provisions of the contract documents.

During final excavation to subgrade level, take whatever precautions are required
to prevent disturbance and remolding. Material which has become softened and
mixed with water, shall be removed. Hand excavation of the final 3" to 6" will be
required to obtain a satisfactory undisturbed bottom The Engineer will be the sole
judge as to whether the work has been accomplished satisfactorily.
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Place structural fill in layers having a maximum thickness of 8" measured before
compaction. Each layer of structural fill shall be compacted to a minimum of 95
percent of maximum dry density as determined by ASTM Compaction Test,
Designation D-1557, by methods acceptable to the Engineer.

Structural fill shall not be placed on a frozen surface or one covered by snow or ice,
nor shall snow, ice, or frozen earth be incorporated in the compacted fill.

3.03 EXCAVATION AND BACKFILLING FOR FOOTINGS

A

Excavation for all pipe lines beneath structures and excavation for all footings shall
be carried out with the excavating equipment operating from the subgrade for the
structure. The excavation shall be carried cut 'in-the-dry’ and in a manner which
will preserve the undisturbed state of the subgrade Soils. The excavations may be
completed with shoring and bracing of open cuts as required.

All excavations beneath pipes under structures shall be backfilled with structural
fill compacted as specified above and encased in concrete as shown on the Drawings.

Where it is impractical to use large equipment for compaction or -when such
methods, in the opinion of the Engineer, are disturbing the surrounding natural
subgrade, the fill shall be placed using hand-operated mechanical compactors. The
lift thickness shall not exceed six (6) inches measured before compaction when hand-
operated equipment is used.

3.04 BACKFILLING - COMMON FILL:

A

Common fill may be used as backfill against the exterior walls of the structures or in
other areas as designated by the Engineer. Material conforming to the requirements of
common fill shall be placed in layers havinga maximum thickness of eight (8) inches
measured before compaction.

Common fill shall be compacted to a minimum of ninety-five (95) percent of
standard proctor density with + 2 percent of optimum moisture content as
determined by ASTM Compaction tests, Designation 0698-78, taking care to
avoid over-compaction. Backfill behind walls shall be compacted by hand-operated
tampers or light compaction equipment. Heavy roller compaction equipment shall
not be allowed closer titan six (6) feet from the wall of any structure.

Materials placed in fill areas shall be deposited to the lines and grades shown on the

Drawings making due allowance for settlement of the material and for the
placement of loam.
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The surfaces of filled areas shall be graded to smooth true lines strictly conforming to
grades indicated on the grading plan. No soft spots or uncompacted areas will be
allowed in the work.

No compacting shall be done when the material is too wet either from rain or from
excess application of water. At such times, work shall be suspended until the

previously placed and new materials have dried sufficiently to permit proper
Compaction.

-- END OF SECTION --
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SECTION 02221

TRENCHING, BACKFILLING, AND COMPACTING

PART 1: GENERAL
1.01 SCOPE OF WORK

A Furnish all labor, materials, equipment, and incidentals necessary to perform all
excavation, backfill, fill, and grading required to complete the work shown on the
Drawings and specified herein. The work shall include, but not necessarily be
limited to, excavation for pipelines below structures and footings, yard piping, vaults,
ducts, pipes; all backfilling and fill of these excavations; disposal of waste and
surplus materials; and, all related work such as sheeting, bracing, and dewatering.

1.02 RELATED WORK

A. Structure excavation and backfilling is included in Section 02220.
1.03 PROTECTION

A. Sheeting and Bracing in Trenches

1. Furnish, putin place, and maintain such sheeting and bracing as may be required
to Support the sides of excavations to prevent any movement which could in any
way diminish the width of the excavation below that necessary for proper
construction, and to protect workmen and adjacent property and structures from
undermining or other damage. If the Engineer is of the opinion that at any points
sufficient or proper supports have not been provided, he may order
additional supports put in at the expense of the Contractor, and compliance with
such order shall not relieve or release the Contractor from his responsibility for
the sufficiency of such supports. Care shall be taken to prevent voids outside of
the sheeting, but if voids are formed they shall be immediately filled with sand
or other suitable material and rammed.
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2. The Contractor shall leave in place, to be embedded in the backfill, all sheeting
and bracing which the Engineer may direct him in writing to leave in place at any
time during the progress of the work for the purpose of preventing injury to
structures, utilities, or property, whether public or private. The Engineer may
direct that timber used for sheeting and bracing be cut off at any specified
elevation.

3. All sheeting and bracing not left in place shall be carefully removed in such
manner as not to endanger the construction or other structures, utilities, or
property. All voids left or caused by withdrawal of sheeting shall be
immediately refilled with sand by ramming with tools especially adapted to that
purpose, by watering or otherwise as may be directed.

4. The right of the Engineer to order sheeting and bracing left in place shall not be
construed as creating any obligation on his part to issue such orders, and his
failure to exercise his right to do so shall not relieve the Contractor from liability
for damages to persons or property occurring from or upon the work occasioned
by negligence or otherwise, growing out of a failure on the part of the Contractor
to leave in place sufficient sheeting and bracing to prevent any caving or moving
of the ground.

5. No wood sheeting is to be withdrawn if driven below mid-diameter of any
pipe, and under no circumstances shall any wood sheeting be cut off at a level
lower than one foot above the top of any pipe.

Control of Groundwater Level

1. The Contractor shall maintain the groundwater level at, or below, the subgrade
level so that all bedding material and pipe can be placed on a dry, firm subgrade.

2. Flotation shall be prevented by the Contractor by maintaining a positive and
continuous operation of the dewatering system. The Contractor shall be fully
responsible and liable for all damages which may result from failure of this
system.

3. Drainage water shall be disposed of in a manner approved by the Engineer so that
flow or seepage back into the excavated area will be prevented.

4. Removal of dewatering system shall be accomplished after the dewatering

System is not longer required: The material and equipment constituting the
System, including observation wells, shall be removed by the Contractor.
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PART 2: PRODUCTS
2.01 MATERIALS
A Crushed Stone
1. Pipe bedding material shall be crushed stone chips made from crushing sound
limestone or dolomite ledge rock. The material shall be hard, tough and

durable.

2. Crushed stone bedding for piping 18-in diameter or less shall conform to the
grading requirements of ASTM C-33, Size No. 8.

B. Sand
1. Sand shall have the gradation listed below:

GRADING REQUIREMENTS FOR PIPE BEDDING

AND COVER SAND
STEVE SIZE PERCENT PASSING BY WEIGHT

3/8-inch 100

No. 4 95-100
No. 8 80- 100
No. 16 50 - 85
No. 30 25-60
No. 50 10-30
No. 200 2 -10

2. Rejected concrete sand is generally acceptable. The presence of fine clay or
loam particles is desirable, but shall not exceed 6 percent by weight. Clay or
loam lumps are not permitted.

3. The maximum moisture content shall not exceed 10 percent.
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PART 3:

Backfill, which is placed as fill over pipelines, will be referred to as
common fill. Common fill shall consist of mineral soil free from organic
materials, loam, wood, trash, and other objectionable materials which may be
compressible or which cannot be properly compacted. Common fill shall not
contain stones larger than two (2) inches in largest diameter, granite blocks,
broken concrete, masonry rubble, or other similar materials. It shall have physical
properties such that it can be readily spread and compacted during filling. Snow,
ice, and frozen soil shall not be permitted.

EXECUTION

3.01 EXCAVATING AND BACKFILLING PIPE TRENCHES UNDER STRUCTURES

A

Excavation for all pipe lines beneath structures shall be carried out with the
excavating equipment operating from the subgrade for the structure. The
excavation shall be carried out 'in-the-dry' and in a manner which will preserve the
undisturbed state of the subgrade soils. The excavations may be completed with
shoring and bracing of open cuts.

All pipelines beneath structures, not encased in concrete, shall be bedded in
crushed stone and backfilled with common fill compacted as specified below.
Where it is impractical to use large equipment for compaction or when such
methods, in the opinion of the Engineer, are disturbing the surrounding natural
subgrade, the fill shall be compacted using hand-operated mechanical
compactors. The lift thickness shall not exceed six (6) inches measured before
compaction when hand-operated 02221-3 equipment is used. Backfill shall be
compacted to 95% Standard Proctor Density at optimum moisture content.

3.02 TRENCH EXCAVATION AND BACKFILLING FOR YARD PIPING

A

Excavation for all trenches required for the installation of pipes and ducts shall be
made to the depths indicated on the Drawings and in such a manner and to such
widths as will give suitable room for laying the pipe or installing the ducts within the
trenches, for bracing and supporting, and for pumping and drainage facilities; and
shall render the bottom of the excavation firm and dry and in all respects
acceptable to the Engineer.

Rock shall be removed to a minimum clearance of six inches around the bottom and
sides of all the pipe being laid.
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Where pipe or ducts are to be laid in bedding or encased in concrete, the trench may
be excavated by machinery to, or just below the designated subgrade provided that
the material remaining in the bottom of the trench is no more than slightly disturbed.

Where pipes or ducts are to be laid directly on the trench bottom, the lower part of
the trenches shall not be excavated to grade by machinery, the last of the material
being excavated manually in such a manner that will give a rounded, smooth bottom
true to grade so that pipe or duct can be evenly supported on undisturbed material.
Bell holes shall be made as required.

Backfilling over ducts shall begin not less than three days after placing concrete
encasement.

Where pipe is to be installed in fill of any type, fill shall be placed and compacted to
the total depth required (rough grade elevation) and then re-excavated for pipe
installation.

As soon as practicable after the pipe has been laid and jointed, backfilling shall
begin and thereafter be prosecuted expeditiously. If required, as shown on the
Drawings, bedding material shall be placed around the pipe to a point as shown on
the Drawings. As the material is placed, it shall be compacted by suitable tools.

After the bedding (if required) has been placed common fill shall be placed to a
minimum depth of 2 ft. over the top of the bedding material. Common fill shall be
thoroughly compacted by hand-tamping lifts not deeper than 6 inches to 90% of
standard proctor density optimum moisture content.

The method and degree of compacting backfill as directed by the Engineer will be
governed by the type of material and the extent to which any subsequent settlement
can be permitted.

END OF SECTION
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PART 1:

11

PART 2:

1.2

SECTION 02230

EROSION CONTROL

GENERAL

EROSION CONTROL

1.1.1 The Project and the CONTRACTOR shall comply with all applicable state
and local erosion and sedimentation control laws and ordinances.

1.1.2 The CONTRACTOR is responsible for maintaining all sediment and
erosion control measures on the project site during construction.  The
CONTRACTOR is responsible for any damage caused due to failure to implement
these requirements.

REQUIREMENTS

REQUIREMENTS

1.2.1 The CONTRACTOR shall incorporate the following principles in his work:

1) The disturbed area and the duration of exposure to erosion elements
should be minimized.

2) Stabilize disturbed areas immediately.

3) Detain run-off.

4) Retain sediment.

5) Do not encroach upon water courses.
1.2.2 All disturbed areas not receiving pavement shall be grassed by sodding or
seeding, fertilizing, mulching and watering to obtain a ground cover which will
prevent soil erosion.
1.2.3 A temporary construction egress pad shall be installed and maintained at any
point where construction vehicles enter a public right-of-way, street or parking area.
The pad shall be used to eliminate mud from the construction area onto public

rights-of-way. The pad shall be constructed as shown on the Drawings. Any mud
or debris tracked on streets shall be cleaned up immediately.
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1.2.4  All measures installed for sediment control shall be checked at the beginning
and end of each day when construction is occurring to ascertain that the measures
are in place and functioning properly. Any damage observed will be repaired by the
end of that working day. Measures shall be maintained until they are called to be
removed on the Plans.

-- END OF SECTION --
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PART 1:

11

1.2

13

14

SECTION 02513

ASPHALTIC CONCRETE PAVING

GENERAL

SCOPE OF WORK

1.1.1 Provide labor, material, equipment and services necessary for proper and
complete bituminous paving.

QUALITY ASSURANCE

1.2.1 All standards, materials methods of installation, equipment and construction
shall be in accordance with the current edition of the Kentucky Department of
Highways (KYDOH) publication "Standard Specifications for Road and Bridge
Construction," except as modified herein.

GUARANTEES

1.3.1 Asphalt Paving Guarantee: Provide the OWNER with an unconditional
guarantee, covering the workmanship and materials for the pavement base and
asphaltic topping for a period of one (1) year after the date of acceptance. The
actual starting of the work shall be construed to mean that the condition of the sub-
base is acceptable and will fulfill all guaranteed requirements. Also maintain the
paving including ordinary normal wear and tear for period of one (1) year after the
date of acceptance. The OWNER shall be provided with one (1) year maintenance
free guarantee from date of final acceptance of the asphalt pavement by the
OWNER.

SUBMITTALS

1.4.1 Submit CONTRACTOR's guarantee.

1.4.2 Before placing any bituminous surface the CONTRACTOR shall submit the
design plant mix for approval. This submittal shall address both the last date the mix
was approved by the Kentucky Department of Highways and the location where the
mix was most recently used.

1.4.3 Submit materials certificates signed by material producer and
CONTRACTOR, certifying that each material item complies with, or exceeds,
specified requirements.

1.4.4 Submit copies of all reports of testing performed pursuant to these
specifications.
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PART 2:

2.1

JOB CONTROL

1.5.1 Weather Limitations:

Apply tack coats only when the ambient temperature in the shade has been at least
50 degrees F for 12 hours immediately prior to application.

Do not conduct paving operations when surface is wet or contains excess of
moisture which would prevent uniform distribution and required penetration.

Construct asphaltic surface courses only when atmospheric temperature is above 55
degrees F for 1" lift or 45 degrees F for 2" lift, when the underlying base is dry and
when weather is not rainy.

Place base course when temperature is above 35 degrees F and rising.

1.5.2 Grade Control:

Maintain vehicular and pedestrian traffic during paving operations, as required, for
other construction activities.

Provide flagmen, barricades, warning signs and warning lights as required for
movement of traffic and safety and to cause the least interruption of work.

PRODUCTS
MATERIALS

2.1.1 All materials indicated on the drawings, specified or required shall be in
accordance with 1.2.1 unless specified otherwise hereafter.

2.1.2 Asphalt Paving Material
Materials selected shall be of highest quality. The OWNER's Site Representative
shall be notified of all materials to be used according to Section 3.3 prior to

commencement of work.

The aggregate base course shall be Dense Graded Aggregate (DGA) or Crushed
Stone Base meeting the requirements of Sections 303 and 805 of the KYDOH.

Bituminous prime coat shall be Primer L meeting the requirements of Sections 407
and 806 of the KYDOH.

Bituminous base shall be Bituminous Concrete Base Class |I. Bituminous Concrete
Base Class I shall meet the requirements of Sections 403 and 401 of the KYDOH.
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PART 3:

3.1

3.2

Bituminous tack coat shall be SS-1, SS-1h, CSS-1, CSS-1h, AE-60, RS-1 or CRS-1
meeting the requirements of Sections 407 and 806 of the KYDOH.

Bituminous surface shall be Bituminous Concrete Surface, Class | meeting the
requirements of Section 401 and 402 of the KYDOH.

Rock Roadbed (when required) shall meet the requirements of Section 204 of the
KYDOH.

EXECUTION
INSPECTION

3.1.1 Establishing of Grade: The CONTRACTOR shall be responsible for his
grade control.

3.1.2 Protection of Work by Others: Protect all work installed by others such as
manholes, catch basins, sewer cleanouts, lighting posts and bases, sidewalks, etc.
Damage to same shall be repaired at paving CONTRACTOR's expense.

INSTALLATION, APPLICATIONS

3.2.1 All materials shall be installed using equipment and procedures in
accordance with the current Kentucky Department of Highway specifications as
indicated in 1.2.1, except as hereafter specified.

3.2.2. Asphalt Pavement

Asphalt pavement shall consist of layered construction as indicated in the Paving
Details provided in the Drawings.

3.2.3. Conditioning Existing Surface

The surface on which the bituminous plant mix is to be placed shall be cleaned and
maintained free of accumulations of materials that would, in the judgement of the
OWNER's Site Representative, contaminate the mixture, prevent bonding or
interfere with the spreading operations. Where approved subgrade or pavement
courses previously constructed under the contract become loosened, rutted or
otherwise defective, the deficiency shall be corrected in accordance with the
requirements for the item or items involved prior to the spreading of bituminous
plant mix for a subsequent pavement course.

When a quantity of bituminous plant mix is specified for use in spot leveling or

patching an existing pavement surface, the material needed to effect the corrections
shall be spread and compacted as directed by the OWNER's Site Representative.
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Contact surfaces of curbing, gutters, manholes, and other structures shall be painted
with a thin, uniform coating of bituminous material prior to the bituminous mixture
being placed against them.

Where mixture is to be placed against the vertical face of an existing pavement
structure, the vertical face shall be cleaned of foreign material and given an
application of bituminous material in a manner which results in a coating of
approximately 0.25 gallon per square yard.

When the surface course is not placed within 10 days after completion of the
intermediate course, the CONTRACTOR shall provide a tack coat, at this own
expense, as directed by the OWNER's Site Representative.

Preparation of Surface: The surface to be primed shall be shaped to the required
grade and section, shall be free from all ruts, corrugations, segregated material or
other irregularities and shall be smooth and uniformly compacted at the time of
application of the bituminous material. The cleaning shall be done in such manner
as to thoroughly remove all mud, earth and other foreign material. The sweeping on
a waterbound surface shall be just sufficient to expose the pattern of the coarse
aggregate. Special care shall be taken to clean the edges of road to be primed in
order to insure uniform application of the bituminous material directly on the
existing base or pavement surface. Material cleaned from the surface shall be
removed and disposed of as directed by the Engineer.

Application of Bituminous Material: Bituminous material shall be applied in a
uniform continuous spread to the width of the section to be primed by means of a
pressure distributor. When traffic is maintained, not more than one half of the width
of the section shall be treated in one application. Care shall be taken that the
application of bituminous material at the junction of spreads is not in excess of the
specified amount. Excess bituminous material shall be squeegeed from the surface.
Skipped areas or deficiencies shall be corrected.

When traffic is maintained, one-way traffic shall be permitted on the untreated
portion of the road bed. As soon as the bituminous material has been absorbed by
the surface and will not pick up, traffic shall be transferred to the treated portions
and the remaining width of the section shall be primed. The quantity, rate of
application, temperatures and areas to be treated, shall be approved before
application of the prime coat.

Bituminous prime coat shall be applied to the base course at the rate of .3 gal. per
square yard.

Asphaltic concrete shall be installed in lifts. The average compacted thickness shall
be equal to or greater than the thickness specified. No skin patching will be
accepted. Compaction of the bituminous concrete shall be equal to 97% of that
obtained in the laboratory. Asphalt concrete shall be rolled with a ten ton roller as
soon after placing as is practicable.
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3.3

Provide a slope for drainage as indicated on the Drawings and slope to catch basins
as provided.

The surface of the finished pavement shall be free of roller depressions. When
testing with water, the surface shall not contain any irregularities which will impede
the water flow.

After final rolling, the surface shall be tested with a ten (10) foot straight edge. The
variation of the surface from the edge of the straight edge between any two contact
points shall not exceed 1/4".

QUALITY CONTROL

3.3.1 An independent testing laboratory meeting the requirements, sampling and
testing procedures of the American Association of State Highway and
Transportation Officials (AASHTO) and American Society for Testing Materials
(ASTM) shall be retained by the OWNER to evaluate the asphalt paving tests for
compliance with the requirements of the contract documents.

3.3.2 Testing During Construction

The aggregate course shall be tested for compliance with the specified requirements.
The installation shall be observed for compacted thickness, cross section, and grade.

Field density shall be checked with nuclear gages for every 10,000 S.F. of DGA
surface placed.

Bituminous concrete mix shall be tested for bitumen content and physical
requirements. OWNER's Site Representative shall observe bituminous concrete
placement for number of lifts, procedure employed and compliance with indicated
cross sections and grade. The Engineer shall conduct field density tests and
thickness checks in accordance with Section 403 of KYDOH.

The CONTRACTOR shall pay for and have testing agency take two 4" diameter
cores for every 10,000 square yards of paved surface at locations selected by
OWNER's Site Representative, for density and thickness tests. Repair holes
resulting from coring to match existing paving prior to placing surface course.
OWNER reserves the right to take additional cores and should testing show
insufficient thickness, all defective areas shall be remediated. CONTRACTOR
shall also pay all costs related to remediation including cost of additional testing.

Density: Compare density of in-place material against laboratory specimen of same
mixture, subjected to 50 blows of a Standard Marshall hammer on each side of
specimen. Minimum acceptable density of in-place material shall be 97% recorded
laboratory specimen density.
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3.3.3 Allowable Variation in Thickness

1) Base Course: plus or minus 1/2".

2) Intermediate Course: 1/4".

3) Surface Course: plus or minus 1/8".

3.3.4. Surface Smoothness: Test finished surface of each asphalt course for
smoothness using a 10'-0" straight edge. Intervals of tests shall be as directed by
OWNER's Site Representative. Surfaces exceeding the following tolerances will
not be acceptable:

1) Base Course: 1/2" in 10'-0".

2) Intermediate Course: 1/4" in 10'-0".

3) Surface Course: 1/8" 10'-0".

3.3.5 CONTRACTOR's Testing Duties

Duties include:

1) Notifying laboratory of conditions requiring testing.

2) Coordinate with laboratory for field testing.

3) Paying costs for testing as well as for additional testing where initial test reveals
non-conformance with specified requirements.

-- END OF SECTION --

02513-6



PART 1:

SECTION 02600

PLANT PIPING - GENERAL

GENERAL

1.01 SCOPE OF WORK

A.

Furnish all labor, materials, equipment and incidentals required and install the plant
piping specified herein and as further specified in the Detail Piping
Specifications hereinafter.

Material provided hereunder shall be the end products of one manufacturer in order
to achieve standardization for appearance and manufacturer's service.

1.02 RELATED WORK SPECIFIED

A.

Trenching, backfilling, and compacting are included in Section 02221.
Concrete work is included in Division 3.

Painting is included in Division 9.

Pumps are included in Division 11.

Instrumentation is included in Division 13.

Valves are included in Division 15.

1.03 SUBMITTALS

A.

In addition to the requirements of Section 01300 submittals the following
information shall be provided:

1. A specific selection of pipe material and joint type for each pipeline.
2. Double-line drawings of each piping support system to the scale stated on the
Contract drawings, locating each support and hanger, identifying by type by

catalog number or shop drawing detail number, and showing anchor
locations and identifying them by shop drawing detail number.
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3. Detailed installation drawings, catalog information, and complete
component selection list for metal framing pipe Support system in the pipe
galleries, trenches, and other locations employing metal framing pipe support
systems.

4, Pipe disinfection and leak test reports.

1.04 MANUFACTURER'S SERVICE
Not Used
1.05 PIPE IDENTIFICATION PAINTING
A All non-submerged piping shall be painted, color coded, and labeled as specified
in Section 09902, Finish Painting.
PART 2: PRODUCTS

NONE

PART 3: EXECUTION
3.01 PIPE PREPARATION AND HANDLING

A Each pipe and fitting shall be carefully inspected before the exposed pipe or fitting is
installed or the buried pipe or fitting is lowered into the trench. The interior and
exterior protective coating shall be inspected, and all damaged areas patched in the
field with material similar to the original. Clean ends of pipe thoroughly. Remove
foreign matter and dirt from inside of pipe and keep clean during and after laying.

B. Use proper implements, tools, and facilities for the safe and proper protection of the
pipe. Carefully handle pipe in such a manner as to avoid any physical damage to the
pipe. Do not drop or dump pipe into trenches under any circumstances.

3.02 INSTALLATION OF BURIED PIPING

A. Preparation of Trench

1. Provide pipe bedding material under all pipe for the full width of the trench.

Minimum depth of bedding material below the pipe barrel shall be as
specified herein.
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Depth of pipe bedding material under the pipe bell shall not be less than 3
inches under normal trench conditions and not less than 6 inches in rock
excavation areas.

Hand-grade bedding to proper grade ahead of pipe laying operation. Bedding
shall provide a firm, unyielding support along the entire pipe length.

If the trench has been excavated below the required depth for pipe bedding
material placement without direction from the Engineer, fill the excess
depth with the pipe bedding material specified herein and specified in
Section 02221, to the proper subgrade. Place the pipe bedding or foundation
stabilization material for the full width of the trench in layers not exceeding 6
inches deep and compact each layer, until the material does not yield or
move, to the grade established for the pipe bedding. Where the distance to
stable ground is excessive, the Engineer reserves the right to order as an
extra, inwriting, such other types of foundation or pipe supports as he shall
deem necessary.

Pipe bedding material shall be crushed stone except for polyethylene wrapped
ductile iron pipes which shall have sand bedding and cover material.

Line And Grade

1.

Do not deviate more than 1 inch from line or 1/4 inch from grade established
by the Engineer. Measure for grade at the pipe invert, not at the top of
the pipe, because of variations in pipe wall thickness.

Grade the bottom of the trench by hand to the line and grade to which the
pipe is to be laid, with proper allowance for pipe thickness and for gravel
cushion when specified or indicated. Remove hard spots that would prevent
a uniform thickness of bedding. Before laying each section of the pipe,
check the grade with a straightedge and correct any irregularities found.
The trench bottom shall form a continuous and uniform bearing and
Support for the pipe at every point between bell holes, except that the grade
may be disturbed for the removal of lifting tackle.

Bell (Joint) Holes

At the location of each joint, dig bell (joint) holes of ample dimensions in the bottom
of the trench and at the sides where necessary to permit easy visual inspection of the
entire joint.

Removal of Water

1.

Provide and maintain ample means and devices at all times to remove and
dispose of all water entering the trench during the process of pipe laying.
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The trench shall be kept dry until the pipe laying and jointing are completed.
Removal of water shall be in conformance with specifications in Section
02221.

E. Prevent Trench Water And Animals From Entering Pipe

1. When the pipe laying is not in progress, including the noon hours, the open
ends of pipe shall be closed by a plug or cap to prevent trench water, animals,
or foreign material from entering the pipe.

F. Backfill In Pipe Zone

1. The pipe zone shall be considered to include the full width of the excavated
trench from the bottom of the trench to 12-inch above the top outside surface
of the barrel of the pipe.

2. Particular attention must be given to the area of the pipe zone from the flow
line to the spring line of the pipe to insure that firm Support is obtained to
prevent any lateral movement of the pipe during the final backfilling of the
pipe zone.

3. Where the normal trench width below the top of the pipe is exceeded for any
reason, the Contractor shall, unless the Engineer determines that the pipe
being used is strong enough for the actual trench width, furnish an adequate
support for the pipe. This may be accomplished by furnishing a stronger pipe
or a concrete cradle, cap or envelope as approved.

4. For polyethylene wrapped pipe, place and carefully compact pipe with sand
for the full width of the trench to the spring line of the pipe. Place the
material around the pipe in 6-inch layers and thoroughly hand tamp with
approved tamping sticks supplemented by compacting and slicing with a
shovel to assure that all voids are filled. Special care shall be taken to avoid
damage to the polyethylene wrap around the pipe during placement and
compaction of the sand bedding and cover material.

G. Trench Backfill
1. Minimum pipe burial to the top outside surface of the pipe barrel shall be 4

feet unless otherwise noted. Trench backfill above the pipe cover material
shall be common fill as specified in Section 02221.

3.03 INSTALLATION OF EXPOSED PIPING

A. Unless shown otherwise, piping shall be parallel to building lines. Hangers on
adjacent piping shall be aligned where possible on common size ranges.
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3.04

3.05

3.06

All pipe flanges shall be set level, plumb, and aligned. All flanged fittings shall be
true and perpendicular to the axis of the pipe. All bolt holes in flanges shall straddle
vertical centerline of pipes.

Unions shall be installed where required for piping or equipment installation, even
though they are not shown on the plans.

Piping shall be installed without springing or forcing the pipe in a manner which
would set up stresses in the pipe, valves, or connected equipment.

Required straight runs of piping upstream and downstream of flow measuring devices
shall be smooth.

Where valve handwheels are shown, valve orientation shall be as shown. Where
valve handwheels are not shown, valves shall be orientated to permit easy access to
the handwheels, and to avoid interferences.

INSTALLATION OF WALL PIPES AND PIPE SLEEVES

A

Wall pipes and pipe sleeves embedded in concrete walls, floors, and slabs shall be
embedded as shown, and shall be coated with system for interior non-submerged
ferrous metal as specified in Section 09902, Finish Painting. Support all pipes
embedded in concrete walls, floors, and slabs with form work to prevent contact
with the reinforcing steel.

INSTALLATION OF FLEXIBLE COUPLINGS, FLANGED COUPLINGS ADAPTERS,
AND SERVICE CLAMPS

A

Prior to installation, thoroughly clean oil, scale, rust, and dirt from the pipe to
provide a clean seat for the gasket. Care shall be taken that the gaskets are wiped
clean before they are installed.

If necessary, flexible couplings and flanged coupling adapter gaskets may be
lubricated with soapy water or manufacturer's standard lubricant before installation
on the pipe ends.

Install in accordance with the manufacturer's recommendations. Bolts shall be
tightened progressively, drawing up bolts on opposite sides a little at a time until all
bolts have a uniform tightness. Workmen tightening bolts shall use torque-limiting
wrenches, of approved type.

INSTALLATION OF INSULATING FLANGES, COUPLINGS, AND UNIONS.

A

Install insulating flanges, couplings, and unions wherever copper and galvanized steel
piping are connected, where stainless steel piping is connected to cathodically

02600-5



protected mild steel piping, and wherever cathodically protected steel lines enter
the buildings.

3.07 TESTING

A. General

1.

Conduct pressure and leakage tests on all newly installed pipelines. Furnish
all necessary equipment and material and make all taps in the pipe, as
required. The Engineer will monitor the tests.

Unless otherwise noted, test pressures shall be as specified below:

All Pressure Lines 100 psig
All Gravity Lines 28 psig
All Chemical Piping 100 psig

New pipelines which are to be connected to existing pipelines shall be tested
by isolating the new pipe with blind flanges.

Unless otherwise specified, all air and gas lines and exposed process piping
shall be pneumatically tested and all other lines shall be hydrostatically
tested.

Conduct final acceptance tests on buried piping that is to be hydrostatically
tested after the trench has been completely backfilled. The Contractor may, if
field conditions permit, as determined by the Engineer, partially backfill the
trench and leave the joints open for inspection and conduct an initial service
leak test. The acceptance test shall not, however, be conducted until all
backfilling has been completed. Buried piping that is to be pneumatically
tested shall have all joints exposed for the acceptance test.

Conduct the test on exposed piping after the piping has been completely
installed, including all supports, hangers, and anchors, but prior to insulation.

B. Hydrostatic Leak Tests

1.

Furnish the following equipment for the hydrostatic tests:

Amount Description

2 Approved graduated containers.

2 Pressure gauges.

1 Hydraulic force pump approved by

the Engineer. Suitable hose and
suction pipe as required.
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2. Water shall be used as the hydrostatic test fluid unless otherwise specified.
Test water shall be clean and shall be of such quality as to minimize
corrosion of the materials in the piping system. Test water shall be acquired
from a source within the plant as designated by the Owner’s Operating
Agent.

3. Vents at all high points of the piping system shall be opened to purge air
pockets while the piping system is filling. Venting during the filling of the
system also may be provided by the loosening of flanges having a minimum
of four bolts or by the use of equipment vents.

4. All parts of the piping system shall be subjected to test pressure specified
hereinbefore.

5. Process Piping

a. Where any section of pipe is provided with concrete thrust blocking,
do not make the pressure test until at least 4 days have elapsed after
the thrust blocking is installed. If high-early cement is used for
thrust blocking, the time may be reduced to 2 days.

b. When testing cement-mortar lined piping, slowly fill the section of
pipe to be tested with water and allow to stand for 24 hours under
slight pressure to allow the cement-mortar lining to absorb water.

C. Expel all air from the piping system prior to testing and apply and
maintain the specified test pressure by means of the hydraulic force
pump. Valve off the piping system when the test pressure is
reached and conduct the pressure test for 2 hours, reopening the
isolation valve only as necessary to restore the test pressure. The
pump suction shall be inabarrel or similar device, or metered so
that the amount of water required to maintain the test pressure may be
measured accurately.  This measurement represents the leakage,
which is defined as the quantity of water necessary to maintain the
specified test pressure for the duration of the test period.

6. No pipe installation will be accepted if the leakage is greater than the number
of gallons per hour as determined by the following formula:

L = SD(P)*
133,200
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C.

7.

In this formula:

L = Allowable leakage, in gallons per hour.

S = Length of pipe tested in feet.

D = Nominal diameter of pipe, in inches.

P = Average test pressure during the leakage test, in pounds per square
inch.

The Contractor shall correct any leakage greater than the allowance
determined under this formula at no additional cost to the Owner.

Pneumatic Leak Tests

1.

Furnish the following equipment for the pneumatic tests:

Amount Description
1 Pneumatic  compressor  separator-dryer system

capable of providing oil-free dry air and equipped
with one or more full capacity safety relief valves set
at a pressure of not more than 105% of the required
primary test pressure.

1 Calibrated test gauge.

Pneumatic testing shall be performed using accurately calibrated instruments
and oil-free, dry air. Tests shall be performed only after the piping has
been completely installed, including all supports, hangers and anchors, and
inspected for proper installation. All parts of the piping system shall be
subjected to the test pressure specified. The Contractor shall take all
precautions to protect test personnel. All piping to be tested shall be secured
to prevent damage to adjacent piping and equipment in the event of a joint
failure. Any appurtenant instruments or devices that could be damaged by the
test shall be removed from the piping or suitably isolated prior to applying the
test. Prior to starting the test, the Contractor shall notify the Engineer.

A preliminary pneumatic test not to exceed 25 psig shall be applied to the
piping system prior to final leak testing, as a means of locating major leaks.
Examination for leakage, detected by soap bubbles, shall be made at all joints
and connections. After all visible leaks have been corrected, the pressure
in the system shall gradually be increased to not more than % of the test
pressure, after which the pressure shall be increased in steps of approximately
1/10 of the test pressure until the required test pressure has been reached.

The pneumatic test pressure shall be continuously maintained for a
minimum time of 10 minutes and for such additional time as may be
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necessary to conduct a soap bubble examination for leakage. The piping
system, exclusive of possible localized instances at pump or valve packing,
shall show no evidence for leakage. Any visible leakage shall be corrected at
no additional cost to the Owner.

Following pneumatic testing and final cleaning, lines which are to carry
flammable gases shall be thoroughly purged with nitrogen or other approved
gas to assure that no explosive mixtures will be present inthe system during
the filling process.

D. Initial Service Leak Tests

1.

Equipment used for initial service leak testing may be the same as that
specified under HYDROSTATIC AND PNEUMATIC LEAK TESTS
hereinbefore, or the pump or compressor connected to the piping system.

The initial system leak test shall be performed by gradually bringing the
piping system up to normal operating pressure and holding it there
continuously for a minimum time of 10 minutes. Examination for leakage
shall be made atall joints and connections. Soap bubbles shall be used
to detect leaks in pneumatically-tested systems. The piping system
exclusive of possible localized instances at pump or valve packing, shall
show no visual evidence of weeping or leaking. Any visible leakage shall be
corrected at no additional cost to the OWNER.
Test Records

1. Records shall be made of each piping system installation during the
test. These records shall include:

a. Date of test.

b. Description and identification of piping tested.
c. Test fluid.

d. Test pressure.

e. Remarks, to include such items as:

(1) Leaks (type, location).
(2) Repairs made on leaks.

f. Certification by Contractor and initialed acknowledgment by the
Engineer.
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3.08 INTERIM CLEANING

A

Care shall be exercised during fabrication to prevent the accumulation of weld
rod, weld spatter, pipe cuttings and fillings, gravel, cleaning rags, etc. within
piping sections. All piping shall be examined to assure removal of these and other
foreign objects prior to assembly. Shop cleaning may employ any conventional
commercial cleaning method if it does not corrode, deform, swell, or otherwise alter
the physical properties of the material being cleaned.

3.09 FINAL CLEANING

A

Following assembly and testing and prior to final acceptance, all pipelines installed
under this section, except plant process air lines and instrument air lines, shall be
flushed with water and all accumulated construction debris and other foreign matter
removed. Flushing velocities shall be a minimum of 2.5 feet per second. Cone
strainers shall be inserted in the connections to attached equipment and left there
until cleaning has been accomplished to the satisfaction of the Engineer. For large
diameter pipe where it is impractical or impossible to flush the pipe at 2.5 fps
velocity, clean the pipeline in place from the inside by brushing and sweeping, then
flush the line at a lower velocity. Accumulated debris shall be removed through
drains 2-inch and larger or by dropping spools and valves.

Immediately following drainage of flushed lines, the piping shall be air dried with

compressed air.

END OF SECTION
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SECTION 02670

PRESSURIZED POTABLE WATER SYSTEM LESS THAN 3” IN DIAMETER

PART 1:

1.01

1.02

1.03

PART 2:

2.01

GENERAL

DESCRIPTION

A. Scope: Furnish all labor and materials necessary for proper construction of
potable water conveyance lines and their appurtenances less than 3" in
diameter.

B. The CONTRACTOR's responsibilities under this specification end five (5)
feet from the building line.

C. Related work as called for on Drawings or specified herein.

QUALITY ASSURANCE

A Each piece of pipe, fitting, valve or other appurtenance shall be marked to
identify the manufacturer, pressure rating, material and compliance with any
agency approval specification.

SUBMITTALS

A Submit four copies of manufacturer's affidavit of compliance with the
requirements of this section of the specifications.

B. Submit four copies of manufacturer's certification that valves hydrostatically
tested to 200 percent of rated working pressure.

C. Submit four copies of report of successful hydrostatic test for pressurized
lines.

D. Submit four copies of report of disinfection for potable water line.

PRODUCTS

COPPER PIPE

A Copper Pipe: All pipe less than 3" in diameter used for potable water

transmission shall be considered service pipe. All service pipe shall be
copper pipe, Type K per ASTM specification B88. Plastic service pipe will
not be accepted.
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2.02 FITTINGS FOR COPPER SERVICE PIPE

A. Fittings shall be fabricated for use with copper pipe and shall conform to
AWWA C800 latest revision.

2.03 TAPPING SADDLES AND COCKS

B. Tapping saddles shall be of the double band type and shall be threaded to
receive the corporation cock. The corporation cock shall meet AWWA
C800 standards and shall have a compression outlet compatible with the
diameter of copper service line to be employed.

PART 3: EXECUTION

3.01 INSTALLATION

A. The installation of water service lines and their appurtenances shall conform
to the requirements of Part 3 of Section 02732 herein. The minimum depth
of bury for water service lines is 30"

END OF SECTION
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PART 1:

1.01

1.02

1.03

PART 2:

2.01

SECTION 02730

GRAVITY SANITARY SEWERS

GENERAL
DESCRIPTION

A. Scope: Furnish all labor and materials necessary for proper construction of
gravity sanitary sewer lines, manholes, and appurtenances.

B. The CONTRACTOR's responsibility under this specification ends five feet
from the building line.

C. Related work as called for on Drawings or specified herein.

QUALITY ASSURANCE

A. CONTRACTOR shall provide the necessary leveling equipment to check
the elevation of the pipe flowline.

B. Each piece of pipe, fitting, valve or other appurtenance shall be marked to
identify the manufacturer, pressure rating, material and compliance with any
agency approved SPECIFICATIONS.

SUBMITTALS

A. Certificates

1) Submit manufacturer's certificate(s) that proposed materials and products
meet or exceed the requirements of these SPECIFICATIONS.

B. Test Results
1) Submit results of successful low pressure air test.
PRODUCTS

POLYVINYL CHLORIDE PIPE AND FITTINGS

A PVC pipe and fitting shall be extruded from Type |, Grade 1, polyvinyl
chloride material designated as PVC 1120, meeting ASTM Specifications D
3034, Type PSM, and a standard dimension ratio (SDR) of 35.

B. The pipe shall be homogeneous throughout and free from cracks, holes,
foreign inclusions, or other defects.
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2.02

PART 3:

3.01

C.

The pipe shall be of bell and spigot construction. The spigot end shall have
a ring painted around the pipe circumference to allow field checking of
setting depth in pipe bell.

MANHOLES

A

Manholes for gravity sanitary sewers shall be constructed from 4 foot 1D
precast concrete rings conforming to ASTM C76, Class Il, Wall B with a
minimum concrete strength of 4000 psi, except that rings for manholes over
12 feet deep shall be Class IIl. O-ring gaskets shall be installed between
connected ring sections.

A water proofing seal coating shall be applied to the exterior of all manhole
ring segments.

Manhole inverts shall be U-shaped, formed and constructed of 2000 psi
concrete for a smooth continuation of the pipe. The channel height shall be
not less than three fourths of the diameters of the smaller pipe that is
intercepted.

Manhole tops shall be of eccentric conical design for all manholes deeper
than 6 feet. Shallow manholes shall have a flat slab top.

Manhole steps shall be made of steel reinforced polypropylene plastic.

Standard manhole castings shall consist of cast iron frames and 28 inch
diameter covers, weighing not less than 385 pounds per frame and cover.
Manhole covers must sit neatly in the rings, with contact edges machined for
even bearing and tops flush with ring edge. They shall have sufficient
corrugations to prevent a slipperiness. The lids shall have two pick holes
about 1-3 inches wide and 2 inch deep and with 3/8 inch undercut all
around.

EXECUTION

GENERAL

A

The execution of the gravity sanitary sewer pipe installation shall conform to
the requirements of Part 3 of Section 02720 of these specifications except as
noted in the following.

3.02 TESTING

A

Lamping:

The CONTRACTOR shall rod out the entire system with appropriate tools
for the removal of any and all dirt, debris, and trash.

02730-2



The OWNER's Site Representative shall inspect each line from manhole to
manhole by use of lights or other means to determine that the lines are true
to line and grade.

The OWNER's Site Representative may require that the CONTRACTOR
pass through the system under its own momentum, a wooden ball of a
diameter one inch less than the nominal diameter of the pipe.

All lines, or sections thereof, that are found to be laid improperly, that
contain broken or leaking sections or that are obstructed in any manner shall
be removed and replaced. In no event shall infiltration exceed 250 gallons
per day per inch diameter mile.

Low Pressure Air Test

Air tests shall be conducted in accordance with the latest edition of the UNI-
BELL Plastic Pipe Association Standard UNI-B-6 "Recommended Practice
for Low-Pressure Air Testing of Installed Sewer Pipe." The minimum test
pressure shall be 4 psi greater than the backwater pressure of any
groundwater that may submerge the pipe. If the time for a 1 psi drop is less
than the time published in the referenced standard for a 1 psi drop, the test
pipe reach shall fail the test. If the pipe reach fails the test, the
CONTRACTOR shall take corrective action (at his expense) until the pipe
reach passes the air test.

The CONTRACTOR shall furnish all equipment and materials required for
the testing.

The results of the testing shall be submitted to the OWNER's Site

Representative.

END OF SECTION
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SECTION 02732

FORCE MAINS

PART 1: GENERAL

The Contractor shall furnish all labor, materials and equipment required to install the force mains
as shown on the plans and as specified herein.

The pipe may be PVC pipe, ductile iron pipe, or polyethelene plastic pipe as shown on the plans.

The Contractor will be required to deliver all equipment and other materials and place same as
and where required for installation. Care must be exercised in the handling of all materials and
equipment and the Contractor will be held responsible for all breakage or damage to same caused
by his workmen, agents, or appliance for handling or movina. Pipes and other castings shall in
no case be thrown or dropped from cars, trucks, or wagons to the ground, but same shall be
lowered gently and not allowed to roll against or strike other castings and unyielding objects
violently. Pipe and special castings may be distributed at places that will not interfere with other
building operations as unloaded, or yarded and distributed as required, as the Contractor may
elect.

All equipment and materials subject to damage from the weather, dampness, changes in
temperature, or exposure shall be protected by a dry, weatherproof enclosure until ready for
installation or use.

PART 2: PRODUCTS
2.01 POLYVINYL CHLORIDE PIPE (PVC)

Pipe and fittings shall meet or exceed all of the requirements of ASTM Specification D-
3034 latest revision and ASTM 3033 and have an SDR and/or class rating as shown on
the plans.

Provisions must be made for contraction and expansion at each joint with a rubber ring.
The bell shall consist of an integral wall section stiffened with two PVC retainer rings
which securely lock the solid cross section rubber ring into position at the factory.
Standard lengths shall be 20 feet and 12.5 feet plus/minus 1 inch. All pipe shall be
marked with the manufacturer's name, production lot number, ASTM designation, PVC
and nominal diameter.

2.02 DUCTILE IRON PIPE

Ductile iron pipe installed underground shall be Class 51, unless otherwise shown on the
plans, tar coated outside and inside in accordance with AWWA specifications. The joints
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for ductile iron pipes shall be of the Push-on type and shall have an annular recess in the
pipe to accommodate a single rubber gasket. Plain spigot ends shall be suitably beveled
to permit easy entry into the bell. A gasket and annular recess of the socket shall be so
designed and shaped that the gasket is located in place against displacement as the joint is
assembled. The push-on type joint shall be "Tyton" or equal as approved by the
Engineer.

Appropriate manufactured transition pieces shall be provided to connect ductile iron pipe
to other pipe of other materials. These special transition pieces shall be included as
incidental expenses and are not a separate pay item.

2.03 POLYETHYLENE PLASTIC PIPE

Pipe and fittings shall meet or exceed all of the requirements for Type Il C5-P34 as
tabulated in ASTM D-1248, latest revision (Ultra High Molecular Weight High Density
Polyethylene Pipe) . All pipe shall be a minimum of schedule 40 if used for force main or
as specifically noted on the PLANS. The pipe and fittings shall be pressure rated at 73.4°
F and have a suggested design hoop stress of 730 psi.

All pipe shall be virgin quality, have a melt flow (Condition F) of less than 5.9 gms/10
min. (ASTM D1238) and shall exceed 1,000 hours on Environmental Stress Crack
Resistance (ASTM D1693 Condition C.)

The polyethylene pipe shall have a manufacturer's recommended hydrostatic design stress
rating of 730 psi based on a material with a 1,460 Psi design basis determined in
accordance with ASTM D-2837, Standard Method for Obtaining Hydrostatic Design
Basis for Thermoplastic Pipe Materials.

The PE pipe shall be homogeneous throughout and free of visible cracks, holes, foreign
inclusions, or other injurious defects. It shall be uniform in color, opacity, density and
other physical properties.

Marking on the pipe shall include the nominal pipe size, the type of plastic material, the
standard thermoplastic pipe pressure rating in psi for water at 73°F for low pressure 100
and 150 psi pipe (schedule 40 pipe is marked as such) and manufacturer's name or trade
mark and code, at intervals of not more than five feet.

Fittings shall be molded or fabricated from high density polyethylene.

Molded fittings shall be molded from high density polyethylene of same material as main
line.

Fabricated fittings shall be prepared from polyethylene pipe of same material as main line
and by means of thermal fusion.
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Pipe and fittings shall be joined to one another by the thermal butt fusion system.

Polyethylene pipe lengths, fittings and flanged connections to be fused shall be of the
same type, grade and class of polyethylene compound.

PART 3: EXECUTION

3.01 INSTALLATION OF FORCE MAINS

A

General. Before any length of pipe is placed in the trench, make a
careful inspection to see that no foreign material is in the  pipe. In order
to properly remove any foreign materials, a swab of necessary length is to
be available at all times.

All pipe shall be lowered carefully into the trench, properly aligned and
properly jointed by use of suitable tools and equipment, in such manner as
to prevent damage to protective coatings and linings. Excessive scratching
of the exterior surface of the pipe will be cause for rejection of the pipe.

Under no circumstances shall pipeline materials be dropped or dumped
into the trench. The pipe and fittings shall also be inspected for the
purpose of determining if they are sound and free from cracks. Laying of
pipe shall be commenced immediately after excavation is started. Pipe
shall be laid with bell ends facing in the direction of laying.

When pipe laying is not in progress, the open ends of pipe shall be closed
to prevent entrance of trench water into the line. Whenever water is
excluded from the interior of the pipe, adequate backfill shall be deposited
on the pipe to prevent floating. Any pipe which has floated shall be
removed from the trench and installed properly. No pipe shall be laid in
water or on frozen trench bottom or whenever the trench conditions or the
weather are unsuitable for such work.

If any defective pipe and fittings shall be discovered after the pipeline is
laid, they shall be removed and replaced with a satisfactory pipe or fitting
without additional charge to the Owner. Open ends of unfinished
pipelines shall be securely plugged or closed at the end of each day's
work or when the line is left temporarily at any other time.

Cast or Ductile Iron Pipe. Cast or ductile iron bolted joint, rubber ring slip
joint, and ball and socket river crossing pipe shall first be thoroughly
cleaned at joints, then joined according to manufacturer's instructions.
Three (3) copies of instructions shall be furnished the Engineer and one (1)
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copy shall be available at all times at the site of the work. The lining
inside cast iron or ductile pipe must not be damaged by handling.

All pipes must be forced and held together, or “homed" at the joints,
before sealing or bolting. Pipe must be aligned as each joint is placed, so
as to present as nearly true, straight lines and grades as is practical, and all
curves and changes in grades must be laid in such a manner that the
maximum deflection is not exceeded at any joint.

Cast iron or ductile iron pipe four inch diameter and larger, shall be laid on
an evenly spread and compacted crushed stone cushion four inches deep
above bottom of trench uniformly supporting the pipe. Six inches of
crushed stone bedding shall be used in rock. When cast iron or ductile
iron pipe less than four inch diameter is used, granular compacted earth
may be substituted for crushed stone. Sufficient space (limited to two feet
longitudinally) shall be left for tightening of bolts where bolted joints are
used. No pipe shall be laid resting on rock, blocking, or other unyielding
objects.

When using pipe with push-on joints, care must be exercised to make
certain that the correct gasket is being used for the type of joint installed
and that the gasket faces the proper direction. Before inserting the gasket,
the groove and bell socket should be carefully cleaned of all dirt. If sand
or dirt is permitted to remain in the groove, leaks may occur. Lubricant
must be applied to bell socket, gasket and plain-end of pipe as required by
manufacturer. Plain-end must be beveled before joint is made. Deflection
required at the joint shall be obtained after the joint is made.

PVC Pipe. To make a clean and unobstructed joint, it is necessary to wipe
the ring, groove and pipe spigot free from all foreign materials at the time
of assembly (welded joints will be allowed only in special cases and
will be required as shown on the plans). The ring must be positioned
properly in the fitting to receive the pipe by a worker who is not in contact
with the lubricant. In general, the lubricant is applied to the spigot.
However,the manufacturer’s instructions are to be followed in all cases.

Where good bedding conditions are attained, PVC pipe smaller than four
inches may be assembled outside the trench in longer sections (as
conditions allow) and then lowered into the trench. At any time when
improper bedding is discovered or the pipe is severely deflected the pipe
will be removed from the trench and the condition corrected. Pipe in sizes
four inch and above may be assembled outside the trench but must be
lowered into the trench as each joint is assembled. Regardless of
installation methods of couplings must be inspected after laying in trench
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3.02

3.03

for proper insertion and alignment. Field cuts and bevels will be allowed
in accordance with the manufacturer's instructions for these operations.

A new reference mark shall be installed before joining any field cut pipe.
The same requirements for clearance from rock or other objects, thrust
blocking and deflections shall apply to PVC pipe as for other pipe
materials.

Installation of Polyethylene Plastic Pipe. The handling of the jointed
pipeline shall be insuch a manner that the pipe is not damaged by dragging
it over sharp and cutting objects.

Sections of the pipes with deep cuts and gouges shall be cut out and the
ends of the pipeline rejoined.

The trench bottom shall be free of stumps, stones, boulders, rocks, frozen
clods and similar objects.

Where the trench is made through rock, it shall be excavated below grade
and backfilled to grade with compacted materials as directed by the
Engineer.

Butt fusion of pipes and fittings shall be performed in accordance with the
pipe manufacturer's recommendation as to equipment and technique.

THRUST BLOCKING AND ANCHORAGE

All angles or bends in the pipeline, either vertical or horizontal, shall be braced or
anchored against the tendency of movement with concrete thrust blocking.
Where joint harness is used, all component parts shall be stainless steel. Cost of
installing concrete thrust blocking or joint harness materials shall be considered
incidental to installing the line.

Thrust blocks for plastic pipe will not be attached to couplings.

PIPE BEDDING

A

Standard Pipe Bedding. The standard pipe bedding shall be evenly spread
fine granular earth material or bank run sand and gravel or dense
graded aggregate as shown on the PLANS.

Special Pipe Foundation. When ordered by the Engineer, yielding and

mucking material in subgrade shall be removed below ordinary trench
depth in order to prepare a proper bed for the pipe. In such locations, a
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3.04

3.05

special pipe foundation shall be constructed utilizing encasement class
concrete.

C. Standard Concrete Encasement. Concrete encasement of pipe shall be
placed as directed by the Engineer. Concrete shall form a continuous bed
under pipe. In tamping concrete, care should be taken not to disturb the
grade or line of the pipe or injure the joints.

WATER LINE AND SEWER LINE SEPARATION

A. Parallel Water and Sewer Lines. Water lines must, if possible, be located
a minimum lateral distance of 10 feet from any existing or future sewer
lines measured from outside diameters. Where water lines and sewer lines
must be placed in the same trench, the water line must be located above
the sewer line such that there is a minimum of 18” vertical distance
between the outside of the water line and the outside of the sewer line.

B. Crossing Water and Sewer Lines. Wherever sewer lines and water lines
cross, it is desirable, if practical, that the sewer line be at least 24 inches
below the water line.

Where it is not practical to provide such a separation, care shall be taken to
ascertain that the existing water line or existing sewer line is in good
sound condition and that no evidence of joint leakage is known in that
vicinity. If any such evidence does exist, expose the existing line at least
10 feet on each side of the water line crossing. The Owner will arrange for
examining and correcting any defects in the existing lines.

When the water line must be below or less than two feet above the sewer
line, encase the water line five feet in each direction from the crossing.

BACKFILLING

Begin backfilling as soon as practicable after pipe has been installed, spade sand
or earth around pipe as laying progresses to avoid danger of misalignment from
slides, flooding or other causes. The backfill shall be free from debris, organic
material and stones, placed simultaneously on both sides of pipe to the same level
by hand.

The backfilling of the lower part of the trench beginning at the top of the bedding,
the backfill material shall be carefully and solidly tamped by hand or acceptable
mechanical methods in six inch layers around the pipe and up to a point eight
inches higher than the top of the pipe. For PVC only the backfill shall be select
material and may be walked-in. Walking or working on the completed pipeline,
except as necessary in tamping or backfilling, shall not be permitted until the
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3.06

3.07

trench has been backfilled to a point one diameter higher than the top of the pipe.
The filling of the trench and the tamping of the backfill shall be carried on
simultaneously on both sides of the pipe in such a manner that the completed
pipeline will not be disturbed and injurious side pressures do not occur.

After the above specified backfill is hand placed, rock may be used in the backfill
in pieces no larger than 18 inches in any dimension and to an extent not greater
than one-half (1/2) the backfill materials used. Filling with rock and earth shall
proceed simultaneously, in order that all voids between rocks may be filled with
earth. Backfill material must be uniformly ridged over trench and excess hauled
away, with no rock over 1-1/2 inch in diameter or pockets of crushed rock or
gravel in top six inches of backfill. Confine backfill to the width of the trench and
to the height sufficient for settlement of backfill. All rock, including crushed rock
or gravel from construction, must be removed from yards and fields immediately
following backfilling. Streets, roadways and walks shall be swept to remove all
earth and loose rock immediately following backfilling.

In the case of street, highway, railroad, sidewalk and driveway crossings or within
any roadway paving or about manholes, valve and meter boxes, the backfill must
be machine tamped in not over 4-inch layers, measured loose in accordance with
the Standard Details. Where backfill is under paved driveways, streets, highways,
railroads, sidewalks, paved parking areas and other areas where settlement is not
allowed, crushed stone or coarse sand backfill only shall be used up to the paving
surface. Crushed stone shall be Kentucky Department of Highways Standards
Specification No. 78 or finer. Tunnels shall be backfilled in not over 3-inch
layers, measured loose, with selected material suitable for mechanically tamping.
If material suitable for tamping cannot be obtained, sand, gravel or crushed rock
(No. 78) shall be blown, packed or sluiced to completely fill all void spaces.

Coarse sand backfill shall be spread in layers not over four inches thick and
thoroughly compacted. Sand may be moistened to aid compaction.

Any deficiency in the quantity of material for backfilling the trenches or for filling
depressions caused by settlement, shall be supplied by the Contractor.

Pavement Replacement

Where local conditions permit, pavement shall not be placed until 30 days have
passed since placing backfill. Crushed stone as specified for roads and parking
areas and sidewalks or their bases shall be placed and compacted to the top of
trench. Backfill and temporary pavement shall be maintained easily passable to
traffic at original ground level, until acceptance of project or replacement of
paving or sidewalks.

Protection of Existing Structures
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3.08

Protect all sewer, gas, electric, telephone, water and drain pipes or conduits,
power and telephone poles and guy wires from danger of damage while pipelines
are being constructed and backfilled, or from danger due to settlement of the
backfill.

In case of damage to any such existing structures, repair and restoration shall be
made at once and backfill shall not be replaced until this is done.

Hydrostatic Tests

The Contractor will be required to test all pipelines and appurtenances with water
at pressure class of pipe installed. The pipe shall be slowly filled with water, care
being taken to expel all air from the pipes. If necessary, the pipe shall be tapped
at high points to vent the air. Pressure at least equal to 150 PSI (or the operating
pressure if higher) as measured at the point of lowest elevation shall be applied for
not less than one hour and all pipes, fittings, valves, hydrants and joints shall be
carefully examined for defects or leakage. Any observed leakage shall be
corrected.

The pipe pressure must be held at 150 PSI for one hour before beginning the test
for leakage. No pipe shall be accepted unless or until the leakage, determined by
this test, is less than 10 U.S. gallons over 24 hours, per mile, per inch nominal
diameter of pipe. The leakage test shall be applied to the pipe for a period of not
less than 4 hours.

The test shall be made between valves as far as practical in sections of pipe and
shall, in general, be made within twelve working days of the completion of each
section of line.

Furnish a suitable pump, pressure gauge and water meter or other appliance for
measuring the amount of water pumped. The instrument used to measure leakage
shall be tested for accuracy. Furnish all necessary labor and materials to make the
test and to perform any work incidental thereto. Where it is impractical to test
between the valves, temporarily place caps and plugs on the lines and test sections
of the new line.

Wherever practicable, corporation stops and service lines shall be installed before
testing. If these items are installed after the main is tested, then a visual
inspection of the tap and service line must be permitted while under pressure
before backfilling service line.

Where any section of the main is provided with concrete thrust blocking, the

hydrostatic pressure test shall not be made until at least five days have elapsed
after the concrete reaction blocking was installed. If high early strength cement is
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3.09

used in the reaction blocking, the hydrostatic pressure test shall not be made until
at least two days have elapsed.

Should there be leakage over the allowable amount, the Contractor will be
required to locate and repair the leaks and retest the section. It is suggested, but
not required, that the Contractor have a geophone (underground listening device)
on the job at the time of testing.

If the leakage of the section of pipeline being tested is below the allowable
amount, but leakage is obvious due to water at the surface of the ground, or by
listening the leak can be heard underground with a geophone, or any other means
of determining a leak, the Contractor will be required to repair these leaks.

The Contractor shall furnish a meter or suction tank, pipe test plugs and by-pass
piping and make all connections for conducting the above tests. The pumping
equipment used shall be centrifugal pump, or other pumping equipment which
will not place shock pressures on the pipeline. Power plunger or positive
displacement pumps will not be permitted for use on closed systems for any
purpose.

Inspection of pipe laying shall in no way relieve the Contractor of the
responsibility for stopping leakage or correcting poor workmanship.

Final Clean-up

Before completion of contract, all backfill shall be reshaped, holes filled and
surplus material hauled away, and all permanent walks, street, driveway and
highway paving, and sod, replaced and reseeding performed.

The Contractor shall be responsible for clean-up, grading, seeding, sodding or
otherwise restoring all areas that he disturbs, even if these areas are within the
work limits of other contractors on this project.

The work shall not be accepted until the right-of-way of roads and all private
property has been cleared of all rubbish and loose stone, and also all equipment,
excess material and temporary structures. All property which has been damaged
in the course of the work shall be restored in a manner fully acceptable to the
property owner.

END OF SECTION
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1.01

1.02

1.03

SECTION 02733

MANHOLES

SCOPE

Furnish all labor, material, equipment and incidentals required to install complete and ready
for operation all manholes and appurtenances as shown on the Drawings and as specified
herein.

QUALITY CONTROL
Submit five copies of the following:

A) Documentation of pre-cast components to be incorporated in manholes including
bases, rings, tops, gaskets, exterior water-proofing coatings, and frame with lid.

MATERIALS AND INSTALLATION

Manholes shall be installed at the end of each line, at all changes in grade, size, or
alignment and at all intersections. Manholes of the form and dimensions shown on the
approved plans shall be built as directed. The manhole proper shall be constructed of
precast concrete rings. Manholes shall be constructed on 3500 psi concrete foundations.
All manholes shall be waterproofed on the exterior.

1.03.1 Type "A" Manholes: The Type "A" manhole shall be a four foot diameter manhole
five feet or more in depth, measured from the base of the cover frame to the lowest flowline
elevation and shall be of eccentric cone top construction.

1.03.2 Type "AA" Manholes: The Type "AA" manhole shall be a five foot diameter
manhole five feet or more in depth, measured from the base of the cover frame to the lowest
flowline elevation and shall be of eccentric cone top construction.

1.03.3 Type "B" Manholes: Type "B" manholes shall be a four foot diameter manhole five
feet or less in depth, measured from the base of the cover frame to the lowest flowline
elevation and shall be of flat slab top construction.

1.03.4 Type "D" Manholes: A drop pipe shall be provided for a sewer entering a manhole
at an elevation of 25 inches or more above the manhole invert and shall be built as a part of
the standard manhole. The pipe shall be laid as shown on the Drawings and encased with
3500 psi concrete from the drop stack to the reinforced base of the manhole.
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1.03.5 Precast Concrete Rings: Precast concrete rings for manholes shall conform to
ASTM C478, Class Il, Wall B, with a minimum concrete strength of 4,000 psi, except that
rings for manholes over 12 feet deep shall be Class Ill. O-ring gaskets shall be installed
between connected ring sections.

1.03.6 Manhole Inverts: Manhole inverts shall be formed from 3500 psi concrete. Inverts
for a "straight-through™ manhole shall be formed by laying the pipe straight through the
manhole, pouring the concrete invert, and then cutting out the top half of the pipe. Curved
inverts shall be constructed of concrete, as shown, and shall form a smooth, even half-pipe
section as shown on the Design Drawings. The inverts shall be constructed when the
manhole is being built using prefabricated forms.

1.03.7 Manhole Steps: Manhole steps shall be made of steel reinforced polypropylene
plastic as the PSI manhole step manufactured by M.A. Inc., Inc. Peachtree City, Georgia, or
any steel reinforced plastic step which produces equal or better performance.

1.03.8 Manhole Frames and Covers: Standard manhole castings shall consist of J.R. Hoe
& Sons MC 385 frame and lid or approved equal.

Waterproof manhole castings shall consist of cast iron frames with machined bearing
surfaces, gasket seal, and bolted lids. They shall be J.R. Hoe & Sons KY 510 or approved
equal.

Manhole covers must sit neatly in the rings, with contact edges machined for even bearing
and tops flush with ring edge. They shall have sufficient corrugations to prevent a
slipperiness. The lids shall have two pick holes about 1-1/4 inches wide and 1/2 inch deep
with 3/8 inch undercut all around. Lids on sanitary sewer manholes must not be perforated.

1.03.9 Backfilling: Manhole backfilling shall not commence until the ENGINEER has
inspected the structure. The manhole backfilling methodology shall conform to the
methodology employed for the gravity lines adjacent the structure. Backfilling shall occur
in uniform horizontal lifts around the full circumference of the structure to avoid
displacement by unbalanced loadings.

1.04 TESTING OF MANHOLES

The testing of sewer manholes shall be accomplished by the CONTRACTOR as described herein.
All manholes shall be subjected to the following tests:

a. Visual Inspection/Test.
b. Leakage (when requested by ENGINEER, Exfiltration).
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1.04.1 Test Methodologies - PVC & Ductile Iron Sewers

a. Preparation. Upon completion of backfilling and grading of the manhole, and
immediately prior to testing activities, the CONTRACTOR shall clean the manhole of all
debris and trash.

b. Visual Inspection/Test. The ENGINEER shall visually inspect the manhole barrel, in the
presence of the CONTRACTOR, after CONTRACTOR completes the preparatory cleaning
activities. If the Engineer's visual inspection reveals obvious defects such as a poorly
formed invert, misaligned frame and lid, cracks, leakage, or if the inspection reveals that the
CONTRACTOR has not constructed the manhole plumb, the ENGINEER shall notify the
CONTRACTOR and OWNER in writing of the manhole’s failing the visual inspection.
The CONTRACTOR shall subsequently repair or replace all defective materials and/or
workmanship, necessary to meet the visual test requirements, at no additional cost to the
OWNER.

c. Leakage. The ENGINEER will direct the CONTRACTOR to conduct leakage tests if
the manhole is located in an area of unusually high ground water, if the manhole is located
within the limits of a stream course, or if, in the ENGINEER's opinion the manhole has not
been constructed well. The CONTRACTOR shall subsequently conduct a leakage test in
the presence of the ENGINEER. The leakage test shall be an exfiltration test conducted in
accordance with ASTM C 969, Infiltration and Exfiltration Acceptance Testing of Installed
Precast Concrete Pipe Sewer Lines. The maximum allowable exfiltration rate shall be 0.1
gallon per foot of diameter, per foot of head, per hour. If the exfiltration rate exceeds this
value, the CONTRACTOR shall make the necessary repairs, at no additional cost to the
OWNER.

END OF SECTION
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SECTION 02910

FINISH GRADING, SODDING AND SEEDING

PART 1: GENERAL

1.01. SCOPE OF WORK

A. Furnish all labor, materials, equipment and services necessary for, and
incidental to the work of finish grading and seeding of the site in accordance
with the drawings and specifications.

B. Finish grading and seeding is requested at all disturbed areas within the site
boundaries, adjacent rights-of-way and slope easements not covered by
building or paving (see Drawings), and shall be done after the completion of
rough grading, paving, and installation of walks and utilities.

C. Two methods of seeding are identified on the Plans: Method 1 and Method
2. Method 1 requires placement of 6” of approved topsoil, seedbed
preparation, seeding and application of a mulch and net cover. Method 2
requires seed bed preparation, hydroseeding and application of a blown or
bituminous treated mulch.

D. Submittals
1) Copies of laboratory analysis of site soil for fertilizer and lime
requirements shall be provided to the OWNER's Site

Representative three weeks prior to seeding operations.

2) Copies of certificate that ground limestone delivered from quarry
approved by Kentucky Department of Agriculture.

3) Tags from fertilizer bags.
4) Tags from seed bags showing that only Certified Blue Tag Class
seed as classified by the Kentucky Seed Improvement Association

was sown.

1.02 PRODUCT DELIVERY, STORAGE, HANDLING

A. Store topsoil, seeding materials and equipment in areas designated by the
OWNER's Site Representative.
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B. Sod shall be delivered to the job immediately after being cut and shall be
installed within 12 hours after being delivered. Maintain proper moisture
conditions for sod prior to installation to ensure its vitality and to prevent the
dropping off of the soil in handling.

1.03 JOB CONDITIONS

A Seedings shall not be placed on frozen soil or when the outside temperature
is below 32 degrees F.

B. Topsoil shall not be spread or tillage done when conditions are such, by
reason of drought or excessive moisture, that satisfactory results are not
likely to be obtained.

1.04 GUARANTEE
A. Provide a one year guarantee but not less than one (1) full growing season
that all seeded and sodded areas will have a 95 percent vegetative cover of
lawn grasses free of noxious weeds.

B. OWNER and CONTRACTOR shall conduct three inspections to verify that
Guarantee requirements are fulfilled. The inspections shall occur:

1) On completion of project and prior to final inspection,
2) Three months after acceptance of project by OWNER, and
3) Ten months after acceptance of project by OWNER.
PART 2:PRODUCTS
2.01 MATERIALS
A Topsoil

There are no natural topsoils on site. The CONTRACTOR shall borrow a natural
topsoil for seeding operations.

Topsoil shall be natural surface soil from well-drained areas and shall be fertile,
friable and free of weeds.

Topsoil shall not be excessively acid or alkaline, nor contain toxic substances. It
shall be without admixtures or sub-soil and shall be reasonably free of clay, stones,
stumps, roots or other similar substances 1" or more in diameter, or any other object
which may be a hindrance to the finish grading operation.

Topsoil shall be loam or sandy loam containing less than 24-20 percent silt, (0.002
to .05 mills) and less than 40 percent clay (.002 mills or less).
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Super Phosphate: Composed of finely ground phosphate rock as commonly
used for agricultural purposes and containing not less than 18% available
phosphoric acid.

Lime: Ground limestone containing not less than 85% of total carbonates
and shall be ground to such a fineness than 50% will pass through a 100
mesh sieve and 90% will pass through a 20 mesh sieve. Coarser materials
will be acceptable, provided the specified rates of application are increased
proportionately on the basis of quantities passing the 100 mesh sieve.

Ground limestone must be purchased from a quarry approved by the
Kentucky Department of Agriculture.

Fertilizer:

Commercial fertilizer shall be a high density starter fertilizer with an
analysis of 19-26-5. 19% total nitrogen (N), 26% phosphoric acid from
ammoniated phosphate, 5% soluble potash from potassium sulfate. The
OWNER's Site Representative may alter the fertilizer analysis if the results
of soil tests indicate the site soils require a different mix.

The fertilizer shall be delivered to the site in the original unopened container
which shall bear the manufacturer's guarantee of analysis.

Sod (Only Where Shown)

1) Sod shall be soil-grown grass recently mowed to 2-1/2”” length. Sod
to be free of clover, crabgrass, and noxious weeds.

2) Sod should be a certified blend of adelphi, baron, sydsport varieties
of improved Kentucky bluegrass or same varieties of Kentucky
bluegrass specified for seed. Sod should have good color, be free of
weeds, insects and diseases.

a) Stakes: (For Slopes 3-1 or Greater)

1) Softwood, 3/4”" diameter x 8" long or,
2) Steel, tee shaped pins, 4”” head x 8" leg

2.02 GRASS SEED

A

Seed shall be composed of the required varieties which shall be mixed in the
proportions and shall test the minimum percentages of purity and
germination specified. See plan for seeding notes.

All seed shall be certified Blue Tag Class as classified by the Kentucky Seed
Improvement Association.
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Seed shall be fresh, clean, new crop seed. Seed may be mixed by the dealer.

If the seed is mixed by the dealer, furnish to the OWNER's Site
Representative the dealer's guaranteed statement of the composition of the
mixtures and the percentages delivered before use.

Seed Mixture: The lawn seed shall be clean, fresh seed as follows:

NAME

LB. PER
1000 SQ. FT. | % OF PURITY | % OF GERMINATION

Kentucky Bluegrass

(Combination of 2 varieties 1 90 80
such as Windsor and Kenblue)

Tall Fescue (Kenwall Kenhy or

Florie)

Annual Ryegrass

2.03 PROTECTION/EROSION CONTROL

A.

Method 1 - Areas designed for Method 1 Seeding shall be protected with
clear straw mulch (2 tons/ac.) securely held in place by mulch netting.

Method 2 - Areas designated for Method 2 seeding shall be protected with a
pneumatically applied bituminous treated mulch at a rate of 2 tons/acre.

PART 3:EXECUTION

3.01 INSPECTION

A

Verify that rough grading has been completed and that there are no errors or
defects which would result in poor application or cause latent defects in the
finished grading or seeding.

3.02 PREPARATION OF FINISH GRADING

A

The rough grade, where compacted, shall be loosened to depth of two inches
(2") and then regraded to maintain proper elevation. All stones over 2" in
size, sticks, rubbish and any other extraneous matter shall be removed from
rough grade before beginning finish grading.
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3.03 FINISH GRADING AND SOD OR SEED BED PREPARATION

A

Spread topsoil over areas to receive finish grading as required to obtain a
minimum 6" thick layer compacted measure and/or to bring these areas to
finish grade. Care shall be taken in this operation not to compact the sub
grade.

Tillage: Areas to be seeded shall be thoroughly tilled to a depth of 6" by
plowing, discing, harrowing, etc.

Application of Lime as Required: Immediately following or simultaneously
with the fertilizer, lime shall be distributed uniformly at a rate indicated in
tests specified in Part 1 and shall be incorporated into the soil to a depth of at
least four inches by discing, harrowing or other accepted methods. The
incorporation of lime and fertilizer may form a part of the tillage operation
specified above. Do not apply lime under trees.

Superphosphate: Apply at the rate of 20 pounds per 1000 square feet or at
rate recommended by the soil test and work into top 4" of topsoil.

Commercial Fertilizer: Apply at rate of one bag (39-5/8 Pounds) per 1/4
acre. The fertilizer shall be applied to the area and thoroughly and evenly
incorporated with the soil to the soil bed depth of two inches by discing or
other approved method.

Leveling: Any undulations or irregularities in the surface resulting from
tillage, fertilizing, liming or other operations shall be leveled out by use of a
float before seeding operations are begun.

Rolling: Roll entire area with 200 pound roller after leveling.

Clean-Up: Prior to seeding, the surface shall be cleared of all stones, or
other objects larger than one inch in thickness or diameter and of all roots,
brush, wire and other objects that might be a hindrance to maintenance
operations.

3.04 SEEDING

A

Seeding Seasons: Seed shall be sown only within the fall seeding season or
the spring seeding season. The fall season shall be from the beginning of the
first noticeable night dews until October first. The spring seeding season
shall be from the time ground is in suitable working condition until June 15,
unless otherwise directed by the OWNER's Site Representative.

The actual seeding shall be done, however, only during periods within this

season which are normal for such work as determined by weather
conditions, and by accepted practice in this locality.
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After the areas to be seeded have been brought to the approximate finished
surface grade by the use of existing or hauled in topsoil, they shall be fine
graded. All small areas or those adjacent to the trees, planted areas,
buildings, walks or other structures shall be fine graded by hand tools, but
larger areas may be fine graded by mechanical devices if done in a manner
acceptable to the OWNER's Site Representative. No fine grading shall be
done when the soil is frozen or muddy. Do not overwork the soil. A finely
pulverized seed bed can soon develop a dusty mulch resulting in crusting
after rain. It is more subject to wash and seed float. Soil clods ranging in
size from grapes to walnuts would be ideal. After rain, the seed bed shall be
prepared for sowing and repeated after each rain until lawn in completed.

Seed may be applied by drilling, broadcasting, or hydro-seeding.
Reseeding: All seeded areas which do not show satisfactory grass shall be

reseeded as herein specified at intervals of 21 days, until a satisfactory turf is
established.

3.05 SODDING

A

Prepare a sod bed that is tilled 6-8 inches deep, well firmed after tilling and
well leveled.

Fortify the area to be sodded with fertilizer and lime. Soil test to establish
proper rates. Uniform applications shall be worked into the top 3/4” of soil.

After all materials have been worked in, firm up the soil by rolling to assure
that no soft spots remain that would settle later on.

Avoid laying sod on dry, powdery soil. Irrigate prior to laying sod. Soil
shall be moist to a depth of six inches, but not saturated allowing the new
roots to establish rapidly.

The ends of sod pieces shall be staggered to prevent lines across the turf.
Insure that edges of the sod are in good contact with each other, but not
overlapping. Avoid stretching the sod or gaps will develop between the
pieces when the sod dries.

On sloped area, peg sod strips with wood pegs to prevent slippage.

After laying sod, roll to insure good contact with the soil.

Soak sod once a day for the first week, then water twice each week until the
sod is well-rooted. Maintenance shall continue for a minimum of six weeks.

Water from top of sodded slopes. Apply water at a low rate.
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3.06 PROTECTION

A

The seeded area shall be protected by straw mulch and netting (Method 1) or
by pneumatically applied bituminous mulch (Method 2).

3.07 MAINTENANCE

A

Maintenance shall begin immediately after each portion of lawn in planted,
and shall continue for thirty days after the completion of the entire seeding
project and as much longer as necessary to establish over the entire lawn
areas a close stand of permanent grasses free of bare spots.

Lawns shall be maintained by watering, weeding, replanting, mowing,
trimming and other necessary operations.

Lawns shall be protected against damage including erosion and washouts,
damaged areas shall be promptly reseeded. Settled trenches or other areas
and shall be filled and reseeded.

Final Seeding: After maintenance period is completed and lawn accepted,
the CONTRACTOR shall apply a 10-6-4 organic fertilizer at the rate of 15
pounds per 1,000 square feet. The CONTRACTOR shall take necessary
precautions against "burning" the grass.

3.08 CLEANING UP SITE OF THE WORK

A

Upon completion of the work, the CONTRACTOR shall remove from the
site of all excess sub-soil, cordage, wrappings and other extraneous material.
He shall remove all his tools, equipment and other material, except those
necessary for maintenance. Litter developing by reason of the
CONTRACTOR's maintenance shall be removed as it gathers.

3.09 INSPECTION

A

Inspection will be made as noted in 1.5 (Guarantees).

END OF SECTION
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SECTION 03150

WATERSTOPS

PART 1: GENERAL

11

1.2

13

14

RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

A.  This Section includes application of hydrophilic rubber and injectable polyurethane foam
waterstop to prevent leakage at construction joints and penetrations of concrete retaining and
containment structures.

B.  Work includes Cleaning of concrete surface, installation of permeable grout tubes, injection
of grout tubes with sealing material, and installation of strip waterstops.

C.  Related Sections: The following Sections contain requirements that relate to this Section:
1. Section 03300 “Cast-In-Place Concrete” for forms and concrete placement.

SUBMITTALS

A.  General: Submit according to Conditions of the Contract and Division 1 Specification

Sections.

B. Product Data: For each material and type of application required include product
specifications and manufacturer’s written installation instructions and recommendations.
C.  Warranty: Specimen of standard waterproofing warranty.

1. Upon completion of installation and injection of the injectable waterstop,
manufacturer shall provide a five (5) year written guarantee that all work shall be
watertight.

D. Injectable waterstop installation report: For each containment structure, report from

manufacturer’s approved representative shall be submitted documenting installation of
waterstop and approval to installation techniques and completed installation.

QUALITY ASSURANCE

A

Installer Qualifications: Engage an experienced installer who has specialized in installing
injectable waterstop systems similar to those required for this Project and who is licensed by
or otherwise acceptable to manufacturer of primary materials.

1. Components and installation procedures shall be in accordance with manufacturer’s
printed specifications and recommendations.

2. Initial installation of Grout tubes shall be done under the supervision of an approved
manufacturer’s representative.
3. Injection of sealing material shall be done by manufacturer’s Licensed Applicator.
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Manufacturer Qualifications: Engage a firm experienced in manufacturing an injectable
waterstop system similar to that indicated for this Project and with a record of successful in-
service performance.

Single-Source Responsibility: Obtain injectable waterstop system through one source from a
single manufacturer. Obtain accessory products used in conjunction with injectable
waterstops from sources acceptable to injectable waterstop manufacturer.

1.5 DELIVERY, STORAGE, AND HANDLING

A.

Deliver materials to Project site in manufacturer’s original unopened and undamaged
containers labeled with manufacturer’s name and product identification.

Store materials in a dry, well-ventilated space.
Remove and replace bentonite materials that have been prematurely exposed to moisture.
A sufficient quantity of injectable waterstop grout tubes and sealing material shall be stored

on site or be readily available prior to stating the work to insure that the work will be
continuous from start to completion without delay due to material shortage or unavailability.

1.6 PROJECT CONDITIONS

A

Weather Limitations: Do not apply waterstop materials to surfaces where ice or frost is
visible. Do not apply bentonite waterproofing materials in areas with standing water.

Comply with manufacturer’s written instructions regarding weather conditions before and
during waterstop installation, condition of the substrate to receive waterstop, and protection
of the installed waterstop system.

PART 2: PRODUCTS

2.1 MANUFACTURERS

A

Hydrophilic Rubber Waterstop Available Products:  Subject to compliance with
requirements, products that may be incorporated in the Work include, but are not limited to,
the following:

1. 3/8” x ¥ Swellseal 2010, De Neef Construction Chemicals, Inc., Waller, TX (409)
372-9185 or approved equal.

Injectable Waterstop Available Products: Subject to compliance with requirements, products
that may be incorporated in the Work include, but are not limited to, the following:

1. Injecto System, De Neef Construction Chemicals (US) Inc., Waller, TX (409) 372-
9185 or approved equal.

2.2 MATERIALS, GENERAL

A

Injectable Waterstop tubing shall be constructed to resist the pressures of freshly placed
concrete, shall have a filter layer to prevent the entry of cement particles into the tube, yet
allow the easy passage of the sealing material during injection over the total length of the
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tube, shall have protection for the filter layer to resist the abrasive effects of the concrete
aggregates, and shall be less than 3/4 inch overall diameter.

B. Injectable Waterstop sealant shall be a hydrophobic polymer of the isocyanate type which is
installed by injection. The uncured polyurethane grout shall have a viscosity of 650 + 200
cps (at 68° F) and be 100% solids. When the sealant is mixed with approximately 10%
water, the sealing material will expand and cure to a closed cell foam with a tensile strength
of at least 150 psi (ASTM D412) and 250% elongation (ASTM 3574). The sealant shall
have the ability to react in moving water and the viscosity shall remain the same until
gelation occurs. The sealant shall also be resistant to the chemicals and microorganisms
commonly found in wastewater and shall be essentially non-toxic.

PART 3: EXECUTION

3.1

3.2

3.3

3.4

3.5

LOCATION

A.  Waterstop is required at all vertical and horizontal construction joints, penetrations, block-
outs, and tie-ins in walls and slabs below the maximum fluid level or exterior grade,
whichever is higher, in water and waste containment structures.

B.  See structural drawings for type of waterstop (hydrophilic rubber or injectable) and location
in concrete to be used for each structure.

EXAMINATION

A.  Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for substrate preparations affecting performance of hydrophilic rubber or
injectable waterstop.

PREPARATION

A.  Surfaces shall be reasonably smooth and shall have either a formed or float finish. Where
such a concrete surface is scheduled to be rough to facilitate interlocking with the adjacent
concrete placement, a 2” (5.1 cm) wide ribbon of flat surface shall be tooled into the
concrete surface. This will facilitate the proper installation of waterstop. Any irregularities
in the concrete surface which would interfere with the waterstop being placed in intimate
contact with the concrete surface shall be ground smooth prior to installation.

B.  Clean concrete surface of dirt, laitance, corrosion or other contamination prior to installation
of the grout tubes or hydrophilic rubber strip to insure direct contact with the concrete
surface.

INSTALLATION OF HYDROPHILIC RUBBER WATERSTOP

A.  Protect construction joints and penetrations with hydrophilic rubber preformed flexible
waterstop strips. Either place concrete directly over flexible strips or press strips into
preformed cavities. Comply with manufacturer’s written instructions for using preformed
flexible waterstop strips.

INSTALLATION OF GROUT TUBES

A.  Fasten grout tubes to clean concrete surface every 12 inches.
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D.

Install bent plastic ends to protrude through or under concrete forms.

Overlap ends of adjacent grout tubes so that ends cross and there will be no default in the
injected zone.

Install tubing in maximum “one run lengths” of 25 feet between injection ends.

3.6 INJECTION OF SEALING MATERIAL

A

After the concrete has cured a minimum of 28 days, the grout tubes shall be injected with the
sealing material to fill the construction joint and any honeycombs.

Prior to injection of the sealing material, water shall be injected into one end in order to
provide water for the reaction process and to verify continuity between ends.

1. Water shall be injected into one end until it begins to flow from the other end of grout
tube. If excessive amount of water needs to be injected or a blockage is encountered
the location needs to be marked for consideration in the grouting procedure.

Start injection process at one end of grout tube run. As soon as sealant appears at far end of

tube, close far end and increase pump pressure to manufacturer’s recommendation. Stop

injection material when sealing material percolates out of joint or a substantial backpressure
is built.

Patch injection ends with cementitious mortar.

END OF SECTION
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SECTION 03200

CONCRETE AND MASONRY STEEL REINFORCEMENT

PART 1: GENERAL

1.01

1.02

1.03

SCOPE OF WORK

A. Furnish all labor, materials, equipment and incidentals required and install all
concrete reinforcement as shown on the Drawings and specified herein.

RELATED WORK SPECIFIED ELSEWHERE

A. Concrete Joint Accessories are included in Section 03250.

B. Cast-in-place Concrete is included in Section 03300.
C. Masonry units are included in Section 04200.
SUBMITTALS

A. SUBMITTALS shall be in accordance with Section 01300.

B. The following shall be submitted for review prior to the fabrication of

reinforcement.

1.04

1. Placing drawings for steel reinforcement.
2. Bar bending details.
C. The fabricator shall certify the following on reinforcing shop drawings:

1. That the reinforcing steel supplied conforms to ASME AG6I5 including
Supplementary Requirement S1.

REFERENCE STANDARDS

A. Steel reinforcement in concrete shall conform to ACI 318 unless otherwise Specified.
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1.05 PRODUCT DELIVERY AND HANDLING

A. Reinforcing shall be substantially free from mill scale, rust, dirt, grease, or other
foreign matter.

B. Reinforcement shall be shipped and stored with bars of the same size and shape
fastened in bundles with durable tags, marked in a legible manner with waterproof
markings showing the same designations as shown on the submitted placing
drawings.

C. Reinforcing steel shall be stored off the ground and shall be protected from moisture
and kept free from dirt, oil, or other injurious contaminants.

PART 2: PRODUCTS

201 MATERIALS

A. Materials shall be new, shall be of domestic manufacture and shall conform to the
following material specifications.

1.

5.

Deformed concrete reinforcing bars: ASTM A 615, Grade 60 including
Supplementary Requirement Sl for deformed bars.

. Welded steel wire fabric: ASTM AG615.

Stainless steel protected bar supports: CRSI Bar Support Specifications, Class 2
- Moderate Protection.

Precast concrete block bar Supports: CRSI Bar Support Specifications,
Precast Blocks with Wires.

Tie wires for reinforcement: 16-gauge or heavier, black annealed wire.

2.02 FABRICATION OF REINFORCEMENT

A. Fabrication tolerances shall be in accordance with the CRSI, Manual of Standard
Practice-Fabrication.

B. Bars shall be cold bent.
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PART 3:

Bars shall be bent around a revolving collar having a diameter of not less than that
recommended by the CRSI, Manual of Standard Practice Detailing. Hooks shall
conform to the same Manual.

Bars that are to be butt spliced, placed through limited diameter holes in metal or
have a threaded end shall have the applicable end(s) saw-cut.

EXECUTION

3.01 INSTALLATION

A

Surface condition, bending, spacing, and tolerances of placement of reinforcement
shall conform to the CRSI, Manual of Standard Practice-Field Erection.

Except as otherwise indicated on the Drawings, the minimum concrete cover of
reinforcement shall be as follows:

1. Concrete cast against and permanently exposed to earth; 3-in.

2. Concrete surfaces in contact with soil, water, sewage, sludge or exposed to the
weather; 2-in.

3. Concrete surfaces not in contact with soil, water, sewage, sludge or exposed to
the weather:

a. Beams, girders, columns: principal reinforcement, ties, stirrups or spirals - 1-
1/2-inch

b. Walls and bottom steel of slabs - 1-inch

c. Shells and top steel of slabs - 3/4-inch

Reinforcement which is to be exposed for a considerable length of time after being
placed shall be painted with a heavy coat of neat cement slurry.

No reinforcing bars shall be welded either during fabrication or erection unless
specifically called for on the Drawings, specified herein, or with prior written
approval of the Engineer. All bars that have been welded, including tack welds,
without such approval shall be immediately removed from the work. When welding
of reinforcement is approved or called for, it shall conform to the AWS Structural
Welding Code-Reinforcing Steel, D1.4.
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3.02

3.03

3.04

REINFORCEMENT AROUND OPENINGS

A

Place an equivalent area of steel to that interrupted by an opening, pipe penetration,
electrical conduit group or duct penetration around the opening or penetration.
The bars shall have sufficient length to develop bond at each end beyond the opening
or penetration.

SPLICING OF REINFORCEMENT

A

Except as otherwise indicated on the Drawings, compression embedmentand lap
splices shall be 30 diameters, but not less than 12 inches. The lap splice length for
column vertical bars shall be based on the bar size in the column above.

Except as otherwise indicated on the Drawings, tension lap splices shall be in
accordance with the applicable tables in the ACI 315 Detailing Manual. Class B
splices shall be used.

Mechanical connectors shall not be used for reinforcing bar splices unless prior
written approval is obtained from the Engineer.

Splices in welded wire fabric shall be lapped not less than 1-1/2 courses or 12-in. The
spliced fabrics shall be tied together with wire ties at least 24-in on Center.

ACCESSORIES

A

The Contractor is solely responsible for determining, providing and installing
accessories such as chairs, chair bars, and the like in sufficient quantities and strength
to adequately support the reinforcement and prevent its displacement during the
erection of the steel and the placement of concrete and to provide spacings of bars
with adequate cover as shown on the Drawings or specified herein.

Precast concrete blocks with wires shall be used where the reinforcing steel is to be
supported over soil.

Stainless Steel protected bar supports shall be used to firmly hold vertical
reinforcement in position.

Alternate methods of supporting top steel in slabs, such as steel channels supported

on the bottom steel or vertical reinforcing steel fastened to the bottom and top mats,
may be used if accepted by the Engineer.
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3.05 INSPECTION
A. In no case shall any reinforcing steel be covered with concrete until the amount and
position of the reinforcement has been observed by the Engineer and his permission

given to proceed with the concreting. The Engineer shall be given ample prior notice
of the availability of set reinforcement for his review.

END OF SECTION
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PART 1:

SECTION 03250

CONCRETE JOINT ACCESSORIES

GENERAL

1.01 SCOPE OF WORK

Furnish all labor, materials, equipment and incidentals required to make all joints tight in the
concrete as detailed on the Drawings and as specified herein.

1.02 RELATED WORK SPECIFIED ELSEWHERE

A

Cast-in-place concrete is included in Section 03300. Sealants and caulking are
included in Section 07920.

1.03 SUBMITTALS

Manufacturer's product data for all materials required to establish compliance with these
specifications shall be submitted in accordance with Section 01300.

PART 2: PRODUCTS

201 MATERIALS

A

Remolded joint filler for sealed, interior expansion joints shall be polyethylene,
closed cell expansion joint filler. Thickness shall be 3/4-inch unless otherwise
shown on the Drawings. The filler shall be resistant to oils, chemicals, 0zone and
weathering and shall be ultraviolet stable. Approved product is Sonoflex F by
Sonneborn Building Products. Other products shall not be used without prior review
and acceptance by the Engineer.

Remolded joint filler (PJF) for unsealed, exterior expansion joints shall be asphalt
impregnated fiber board conforming to the latest revision of ASTM D 1751.
Thickness of PJF shall be 3/4-inch unless otherwise shown on the Drawings.
Manufacturers meeting the Specification requirements are: Sealtight Products by W.
P. Meadows, Inc., P.O. Box 543, Elgin, IL 60120, (312) 683-4500 and Tex-Mastic
Products by J&P Petroleum Products, Inc., P.O. Box 4206, Dallas, TX 75208, (214)
331-5401. Other products shall not be used without prior review and acceptance by
the Engineer.
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Backer-rod shall be high-grade extruded closed-cell polyethylene foam that is
completely compatible with polysulfide and urethane type sealants. Backer-rod shall
also be ultraviolet stable, resistant to oils, chemicals, 0zone and weathering. The size
of the rod shall be 1 inch diameter for 3/4 inch wide joints. To the extent possible
only full length rods shall be used; Splices shall be minimized. Acceptable
manufacturers are: Sonofoarn by Sonneborn Building Products, 7711 Computer
Avenue, Minneapolis, MN 55435, (612) 835-3434 and Tex-Nastic Products by J&P
Petroleum Products, Inc., P.O. Box 4206, Dallas, TX 75208, (214) 331-5401. Other
products shall not be used without prior review and acceptance by the Engineer.

PART 3: EXECUTION

3.01 INSTALLATION

A

Remolded joint fillers shall be installed at all locations shown on the Drawings.
Exterior asphalt impregnated fiberboard expansion joints do not require a joint
sealer, but shall stop 3/4-inch from the concrete surface. Interior expansion joints
shall be sealed as shown on the Drawings with sealants specified in Section 07920.

Concrete sidewalks and drives shall be provided with expansion joints at all
intersections with other walks, at heads and bottoms of stoops or steps, at curbs, and
at maximum 25-foot spacing along the run of the walk. Provide tooled or sawcut
control joints between expansion joints to subdivide concrete into panels having a
length to width ratio not greater than 2 to 1 and with an area not greater than 400
square feet.

END OF SECTION
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SECTION 03300

CAST-IN-PLACE CONCRETE

PART 1: GENERAL

1.01 SCOPE OF WORK

Furnish all labor, materials, equipment and incidentals required to place all cast-in-place
concrete, reinforcing steel, forms, and miscellaneous related items, including sleeves,
reglets, anchor bolts, inserts and embedded items, as shown on the Drawings and as
specified.

1.02 RELATED WORK SPECIFIED ELSEWHERE

A

B.

Concrete Reinforcement is included in Section 03200.

Concrete joint accessories are included in Section 03250.

Concrete finishes are included in Section 03345.

Metal fabrications to be cast in concrete are included in Division 5.
Moisture Protection is included in Division 7.

Mechanical items including equipment anchor bolts to be cast in concrete are
included in Division 15.

Electrical items cast into concrete are included in Division 16.

1.03 DESCRIPTION

A

Concrete shall be composed of Portland cement, fine aggregate, coarse aggregate,
water and admixtures as specified and shall be ready-mixed concrete produced by a
plant acceptable to the Engineer. All constituents, including admixtures, shall
be batched at the central batch plant.

Reinforced concrete shall comply with ACI Specifications 318.
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All concrete testing services required shall be provided by the Contractor using a
testing laboratory acceptable to the Engineer and the Owner. Inspection or
observations shall be provided by the Owner or the Owners' designated
representative.

Samples of constituents and of concrete as-placed will be subjected to laboratory
tests. All materials incorporated in the Work shall conform to accepted samples.

Under special circumstances, the Engineer may allow minor deviations from the
material requirements specified, provided that the resulting concrete quality is not
adversely affected or that a suitable adjustment in cement content is made to
compensate for such deviations without cost to the Owner.

1.04 SUBMITTALS

A

The Contractor shall submit to the Engineer for approval a proposed design mix for
each concrete strength and type required by these Specifications. Information to be
submitted for each type shall include the following items:

1. Source of concrete mix design components including course aggregate, fine
aggregate, cement, water, admixtures, and pozzolans where included.

2. Concrete mix design

Constituent quantities per cubic yard.

Water content: gallons/100 pounds cementitious materials.

Cement: type, manufacturer, and chemical analysis.

Mix design slump.

Average laboratory cylinder strength test results at 28 days for concrete mix
design (include standard deviation). Provide results of seven and 14 day
tests if available.

P o0 o

3. Laboratory sieve analysis and mechanical properties for course and fine
aggregate.

4. Admixture types and chemical compositions.  (Include certification of
compliance with ASTM reference standards and confirmation of any
supplementary requirements included in these Specifications).

5. Where pozzolans are used in combination with Type 1 cement, provide

laboratory test results to certify compliance with ASTM reference Standards and
supplementary requirements included in these Specifications.
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An additional mix design for each type and strength of concrete to be placed by
pumping shall be submitted to the Engineer for approval.

Failure to include any item of information noted in Article 1.04 A for a given
concrete strength or type shall be cause for requirement of a resubmittal by the
Engineer.

1.05 QUALITY ASSURANCE

A

The actual acceptance of aggregates and development of mix proportions to produce
concrete complying with the specific requirements of this Section shall be determined
by means of prior laboratory tests made with the constituents to be used on the Work.

Well in advance of placing concrete, the Contractor shall furnish samples of
aggregate and cement jar testing, deliver them to the laboratory designated by the
Engineer, and permit ample time for the laboratory to develop a proposed design mix
or to modify the design of the mix within the limits of these Specifications.

The following limiting strengths, water contents and cement factors shall apply.

Table 03300-1

Minimum Maximum Net Minimum
Compressive Strength,f'c Water Content* Cement Factor ™**
(psi at 28 days) (gals./I00 Ibs.) (100 Ibs./c.y.)
2500 7.4 4.3
4000 5.9 5.6

* Maximum: decrease if possible. This represents total water in mix at time of
mixing, including free water on aggregates and water in admixture solutions.

** Minimum: increase as necessary to meet other requirements. These cement
factors apply to controlled concrete subject to specific inspection.

1. Minimum compressive strength shall be as shown in Table 03300-1. The
Contractor shall increase cement content or the combined cement plus fly ash
content when fly ash is used, as required to meet strength requirements. The
amount of fly ash used shall not exceed 25 percent nor be less than 15 percent of
the total weight of fly ash plus cement.
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2. When high early-strength Portland cement is permitted, the same strength
requirements shall apply except that the indicated strengths shall be attained at
seven days instead of 28 days.

If, during the progress of the work, it is impossible to secure concrete of the
required workability and strength with the materials being furnished, the Engineer
may order such changes in proportions or materials, or both, as may be necessary to
secure the desired properties. All changes so ordered shall be made at the
Contractor's expense.

If, during the progress of the work, the Contractor desires to use materials other than
those originally accepted or if the materials from the sources originally accepted
change in characteristics, the Contractor shall, at his expense, make new acceptance
tests of aggregates and establish new design mixes. Such testing and design shall be
accomplished with the assistance of a testing laboratory acceptable to the Engineer.

Consistency of the concrete as measured by the ASTM C 143, shall be as shown in
Table 03300-2.

Table 03300-2

Slump (inches)
Portion of Structure Recommended Range

Pavement and slabs on ground 2 1-3
Plain footings, gravity walls,
slabs and beams 2-3 1-4
Heavy reinforced foundation
walls and footings 3-4 2-5
Thin reinforced walls and columns 4 3-5

1. Concrete shall be of a consistency which can be readily worked into the corners
and angles of the forms and around the reinforcement, inserts, and wall
castings without permitting materials to segregate or free water to collect on the
surface. Consideration shall be given to the proposed methods of placing and
compacting in establishing the consistency of the concrete.
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The entrained air, as measured by ASTM C 231, shall be as indicated in Table
03300-3.

Table 03300-3

Total Air
Measured at Discharge
Concrete Placement from Truck (%)
Finished slabs 3.0 maximum
All other 3.5-5.0

1. If the air entraining agent proposed for use in the mix requires testing methods
other than ASTM C 231 to accurately determine air content, make special note of
this requirement in the admixture submittal required under Article 1.04.

1.06 ACCEPTANCE TESTS

A

The actual proportioning of cement, aggregates, and water necessary to produce
concrete complying with the requirements of Table 03300-1, shall be determined
by tests made with representative samples of the materials to be used for the Work.
Tests shall be made by a testing laboratory approved by the Engineer. Testing shall
comply with ASTM C 39.

Cement shall be tested to Certify Compliance with the requirements of this
Specification. Methods of testing shall comply with the appropriate Specifications,
but the place, time, frequency, and method of sampling will be determined by the
engineer in accordance with the particular need.

Samples of fine and coarse aggregates shall be furnished for examination and testing
at least three weeks before the Contractor proposes to use them in the work.

Water content of the concrete shall be based on a curve showing the relation
between water content and seven and 28-day compressive strengths of concrete
made using the proposed materials. The curves shall be determined by four or more
points, each representing an average value of at least three test specimens at each
age, and shall have a range of values sufficient to yield the desired data,
including all the compressive strengths called for on the Drawings, without
extrapolation. The water content of the concrete to be used, as determined from the
curve, shall correspond to the following test strengths of the laboratory trial mixtures:
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PRODUCTS

Table 03300-4

Design Min. Lab. Strength
Strength** 7 Days* 28 Days
2500 psi 2000 psi 2900 psi
4000 psi 3500 psi 4600 psi

* May be employed for preliminary designs
** To be used for final designs

In no case, however, shall the resulting mix conflict with the limiting values for
maximum water content and net minimum cement factor as specified in Table 03300-
1.

Testing under Section 1.06 to establish conformity of the various concrete mix
components and the mix design with the provisions of this Specification shall be at
the Contractor's expense.

201 MATERIALS

A

Materials shall comply with these Specifications and any State or local specification
requirements.

Cement for all cast-in-place concrete shall be domestic Portland cement (ASTM C
150, Type I1), high early strength portland cement (ASTM C 150, Type II) or ASTM
C 150 Type | mixed with fly ash free from injurious water soluble salts or
alkalies. Air entraining cements shall not he used. Cement brands shall be subject
to approval by the Engineer.

1. Fly ash may be combined at the batch plant or during the production of cement.
The type | cement and the fly ash shall comply with these Specifications
individually and as a combination.

2. High early strength cement shall be used only after obtaining written approval
from the Engineer.
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C. Aggregates

1. Fine aggregate shall consist of washed inert natural sand conforming to the
requirements of ASTM C 33 and the following detailed requirements:

a. Gradation:

Sieve (ASTM Specification E11) Retained
3/8in. 0%
No. 4 0-5%
No. 8 0-20%
No. 16 15-50%
No. 30 40-75%
No. 50 70-90%
No. 100 90-98%
Fineness Nodule 2.60-3.00
Organic See Plate 2, ASTM C 33
Silt 2.0% maximum
Mortar Strength 95% minimum as per ASTM

C 87 Section 10

Soundness 8% maximum loss, using

magnesium sulfate,
subjected to 5 cycles

2. Coarse aggregate shall consist of well-graded crushed stone or washed gravel
conforming to the requirements of ASTM C 33, Class 5M, and the following
detailed requirements.

Organic See Table 1, per ASTM C 33
Silt 1.0% maximum
Soundness 8% maximum loss, using

magnesium sulfate,
Subjected to 5 cycles

3. Maximum coarse aggregate size shall be:
2-inch for mass concrete

1-inch for reinforced Section 10-in and over in thickness
3/4-inch for reinforced sections less than 10~in thickness
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The "Designated Size" and the corresponding gradations shown represent the
end or combined gradation of the coarse aggregate to be used in the final
concrete.

Water

1.

Water shall be clean and free from injurious amounts of oil, acid, alkali,
organic matter, or other deleterious substances.

Mortar specimens made with the water under examination and normal Portland
cement shall have at least 100 percent of the strength of similar specimens made
with distilled water when tested for 26-day Strength in accordance with ASTM C
87.

Potable tap water will normally fulfill the requirements noted. Water from all
other sources shall be tested and approved before use and shall not contain
impurities in excess of the following limits:

Acidity or alkalinity calculated in terms of calcium carbonate: 0.05%
Total organic solids: 0.05%

Total inorganic solids: 0.08%

Total chlorides as sodium chloride: 0.05%

oo oo

Admixtures

1.

A water reducing agent such as pozzolan, WRDA or approved equal shall be
used in all concrete. The admixture shall comply with ASTM Specification C
494, Type A or Type D, shall contain no chlorides, shall be nontoxic after 30
days, and shall be compatible with the air entraining admixtures.
Proportioning and mixing shall be as recommended by the manufacturer.

Admixtures causing accelerated setting of cement in concrete shall not be used.
Air entraining admixtures compatible with the concrete mix shall be used in

moderation along with the water reducing agent to obtain the specified percent air
in the resultant concrete.

Pozzolan (Fly ash)

1.

The pozzolan to be used in combination with Type | cement shall be Class C or
Class F fly ash conforming to ASTM C 618, including the requirements of Table
IA, and the following supplementary requirements:
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a. Carbon Content by weight, Maximum 3%
b. Loss on Ignition, Maximum 3%
c. Water Requirement, Maximum, Percent of Control 100%
d. Fineness, Maximum Retained on a No. 325 Sieve 25%

2. The Engineer may require testing of the fly ash and/or the fly ash and Concrete
mixture to provide test data confirming that the fly ash in combination with the
Cement to be used meets all strength requirements, is compatible with air-
entraining agents and other additives, and provides sulfate resistance
equivalent to or better than that of Type Il cement. The cost of such testing shall
be at the expense of the Contractor.

a. Pozzolan shall be tested in compliance with ASTM C311 with the following
restriction: A minimum of one sample weighing four pounds shall be taken
from each 200 tons of pozzolan supplied for the project. The sample shall be
tested and the pozzolan certified to meet the requirements previously
noted. Such certification shall be presented to the Engineer prior to use of the
pozzolan in the Work.

Non-Shrink Cement Grout: Non-shrink Cement Grout shall consist of cement,
aggregate and additives formulated to meet the following volume change
requirements. Early volume change (within 24 hours) as tested by ASTM C827
shall be limited to zero (0) percent shrinkage and four (4) percent maximum
expansion. Long term volume change of hardened non shrink cement grout (after 1
day of cure) shall conform to the Corps of Engineers Specification for Non-Shrink
Grout, CRD-C621-82B. Shrinkage shall be 0% and expansion limited to a maximum
of 0.4% volume change. Cement additives required to meet this specification shall
be recommended by the grout manufacturer but shall be non staining and non-
metallic. Grout shall be equal to Five Star products by the U.S. Grout Corporation.

Grout shall be mixed as recommended by the manufacturer to give the necessary
consistency for placing and to give a minimum compressive strength of 3000 Ibs. per
sg. inch in three (3) days.

PART 3: EXECUTION

3.01 MEASURING MATERIALS

A

Measure materials by weighing except as otherwise specified or where other methods
are specifically authorized by the Engineer. The apparatus provided for weighing the
aggregates and cement shall be suitably designed and constructed for this purpose.
Scales shall have been certified by the local Sealer of Weights and measures within
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one year of use, The accuracy of all weighing devices shall be such that successive
quantities can be measured to within one percent of the desired amount.

Cement, fly ash when used, and each type of aggregate shall be weighed separately.
Cement in standard packages (sacks) need not be weighed, but bulk cement and
fractional packages shall be weighed.

Water shall be measured by volume or by weight. The water-measuring devices
shall be capable of control to one-half percent accuracy. All measuring devices shall
be subject to approval by the Engineer.

Admixtures shall be dispensed either manually with use of calibrated containers
or measuring tanks, or by means of an automatic dispenser approved by the
manufacturer of the specific admixture.

3.02 MIXING

A

Concrete shall be ready-mix concrete by equipment acceptable to the Engineer. No
hand-mixing will be permitted. Adding water in controlled amounts during the
mixing cycle shall be done only with the expressed approval of the Engineer and
under his direction. The amount of water added shall be shown on each delivery
invoice.

Ready-mix concrete shall be transported to the site in watertight agitator or mixer
trucks loaded not in excess of rated capacities for the respective conditions as stated
on the name plate. Discharge at the site shall be within 1 %2 hours after water was first
introduced to the mix.

All central plant and rolling stock equipment and methods shall comply with the
latest Truck Mixer and Agitator Standards of the Truck Mixer Manufacturers' Bureau
of the National Ready-Mixed Concrete Association, as well as ASTM Standard 318
Section 5.2, and ASTM C 94.

Retempering of concrete or mortar which has partially hardened (that is, mixing with
or without additional cement, aggregate, or water) will not be permitted.

Attention is called to the importance of dispatching trucks from the batching plant so
they arrive at the site of the work just before the concrete is required, thus avoiding
excessive mixing of concrete while waiting or delays in placing successive layers of
concrete in the forms.
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3.03 FIELD TESTS

A

Sets of three field control cylinder specimens will be taken at random by the Engineer
during the progress of the Work, in compliance with ASTM C 31, the total number
of specimens taken on the project shall average one set per 150 cubic yards, and in
general not less than one set of specimens shall be taken on any one day. When
average 2-day compressive strength of control cylinders in any set falls below the
required compressive strength or below proportional minimum seven-day strengths
(where proper relation between seven and 28 day strengths have been established by
tests), proportions, water content, or temperature conditions shall be changed to
achieve the required strengths.

The Contractor shall cooperate in the making of tests by allowing free access to the
work for the selection of samples, providing an insulated closed curing box for
specimens, affording protection to the specimens against injury or loss through his
operations, and furnishing material and labor required for the purpose of taking
concrete cylinder samples.  All shipping of specimens will be paid for by the
Contractor. Curing boxes shall be acceptable to the Engineer.

Slump tests shall be made in the field by a qualified representative of the
testing laboratory.

Air entrainment shall be measured by the Owner's representative at the time the
concrete is deposited in compliance with ASTM C 231.

3.04 INSPECTION AND CONTROL

A

The preparation of forms, placing of reinforcing steel, conduits, pipes, and sleeves,
batching, mixing, transporting, placing and curing of concrete shall be at all times
under the inspection of the Engineer.

The Contractor shall advise the Engineer of his readiness to proceed at least 24 hours
prior to each concrete placement. The Engineer will inspect the preparations for
concreting including the preparation of previously placed concrete, the reinforcing
and the alignment and tightness of form work. No placement shall be made without
the inspection and acceptance of the Engineer.

3.05 CONCRETE APPEARANCE

A

Concrete for the Work shall provide a homogeneous structure which, when
hardened, will have the required strength, durability and appearance.
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Form work, mixtures and workmanship shall be such that concrete surfaces, when
exposed, will require no finishing.

When concrete surfaces are stripped, the concrete when viewed in good lighting from
10 feet away shall be pleasing in appearance, and at 20 feet shall show no visible
defects.

3.06 FORMS

A

Forms shall be used for all cast-in-place concrete including footings. Forms shall be
constructed and placed so the resulting concrete will provide the shape, lines,
dimensions, appearance, and elevations indicated on the Drawings.

Forms for all exposed exterior and interior concrete shall be new/unused Type A-C
exterior grade plywood with "A” veneer exterior on casting side. Rustications
shall be as located and detailed on the Drawings. Moldings for chamfers and
rustication shall be milled and planed smooth.

Forms for all other cast-in-place concrete shall be made of wood, metal, or other
acceptable material. Wood forms shall be constructed of sound lumber or plywood
of suitable dimensions, free from knotholes and loose knots. Where used for
exposed surfaces, boards shall be dressed and matched. Plywood shall be sanded
smooth and fitted with tight joints between panels. Metal forms shall be of an
acceptable type for the class of work involved and of the thickness and design
required for rigid construction.

Edges of all form panels in contact with concrete shall be flush within 1/32-inch and
forms for plane surfaces shall be such that the concrete will be plane within 1/16-inch
in 4 feet. Forms shall be tight to prevent the passage of mortar, water and grout.

Molding or bevels shall be placed to produce a 3/4-inch chamfer on all exposed
projecting corners, unless otherwise noted on the Drawings. Provide similar
chamfer strips at horizontal and vertical extremities of all wall placements to
produce ‘clean’ separation between successive placements as called for on the
Drawings.

Forms shall be sufficiently rigid to withstand vibration and to prevent displacement
or sagging between supports. Forms shall be constructed so that the concrete will not
be damaged by their removal. The Contractor shall be entirely responsible for the
adequacy of the forming system.
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Forms, including new pre-oiled forms, shall be oiled before reinforcement is placed,
with an approved nonstaining oil or liquid form coating not having a paraffin base.

Before form material is reused, all surfaces in contact with concrete shall be
thoroughly cleaned; all damaged places repaired; all projecting nails withdrawn;
and all protrusions smoothed. Wood forms shall be pre-oiled before reuse.

Form ties encased in concrete other than those specified in the following paragraph
shall be designed so that after removal of the projecting part, no metal shall be within
one-inch of the face of the concrete. That part of the tie to be removed shall be at
least Y2-inch diameter or be provided with a wood or metal cone at least ¥2-inch
diameter and one inch long. Form ties in concrete exposed to view shall be the cone-
washer type equal to the Richmond “Tyscru”.

1. Throughbolts or common wire shall not be used for form ties.

3.07 PLACING AND COMPACTING

A

Unless otherwise permitted, work begun on any day shall be completed in daylight
of the same day.

Place no concrete until reinforcing steel, pipes, conduits, sleeves, hangers,
anchors, and other work required to be built into concrete have been inspected and
approved by the Engineer. Remove water and foreign matter from forms and
excavation. Place no concrete on frozen soil, and provide adequate protection against
frost action during freezing weather. All soil preparation below slabs and footings
shall be approved by the Engineer before placing concrete.

Transport concrete from mixer to place of final deposit as rapidly as possible by
methods which prevent separation of ingredients and displacement of reinforcement,
and which avoid rehandling. Deposit no partially hardened concrete.

“Cold Joints” are to be avoided unless called for on the Drawings. If they occur
they are to be treated as bonded construction joints.

At construction joints, the surfaces of the concrete already placed, including
inclined surfaces, shall be thoroughly cleaned of foreign materials, laitance, and
weak concrete and roughened with suitable tools to expose a fresh face. At least two
hours before and again shortly before the new concrete is deposited, the joints shall
be saturated with water. After glistening water disappears, the joints shall be given a
thorough coating of neat cement slurry mixed to the consistency of very heavy paste.
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The surfaces shall receive a coating at least 1/8-inch thick, well scrubbed-in by means
of stiff bristle brushes whenever possible. New concrete shall be deposited before
the neat cement dries.

Deposit concrete to maintain, until the completion of the unit, a horizontal plastic
surface. Vertical lifts shall not exceed 24-inches. Vertical lifts of 18 inches are
preferable.

Chutes for conveying concrete shall be of U-shaped design to insure a continuous
flow of concrete. Do not use flat (coal) chutes. Chutes shall be metal or metal-lined
and each section shall have approximately the same slope. The slope shall not be less
than 25 nor more than 45 degrees and shall be such as to prevent the segregation of
the ingredients. The discharge end of the chute shall be provided with a baffle plate
or spout to prevent segregation. If the discharge end of the chute is more than 5 feet
above the surface of the concrete in the forms, a spout shall be used, and the lower
end maintained as near the surface of deposit as practicable. When the operation
Is intermittent, the chute shall discharge into a hopper. Chutes shall be thoroughly
cleaned before and after each run. Discharge debris and any water outside the forms.
Concrete shall not be allowed to flow horizontally over distances exceeding 5 feet.

Pumping of concrete is an acceptable method of placement. The proposed pumping
equipment and concrete mix shall be submitted to the Engineer prior to usage for
approval.

Concrete shall be thoroughly compacted during and immediately after placement
using suitable tools. Internal type mechanical vibrators shall be employed to produce
the required quality of finish. Vibration shall be done by experienced operators under
close supervision and shall be of the duration required to produce homogeneity and
optimum consolidation without permitting segregation of the solid constituents or
pumping™ or migration of air. All vibrators shall be supplemented by proper wooden
spades to prevent puddling adjacent to forms and to remove bubbles and
honeycomb. This is essential for the top lifts of walls. All vibrators shall operate at
minimum 10,000 rpm. At least one vibrator shall be used for every 10 cubic yards of
concrete placed per hour. Inaddition, one spare vibrator in operating condition shall
be on the site.

Concrete slabs on the ground shall be well-tamped into place. Foundation materials
shall be wet, tapped, and rolled until thoroughly compacted prior to placing
concrete.

Concrete shall be deposited continuously in layers of such thickness that no

concrete will be deposited on concrete which has sufficiently hardened to cause the
formation of seams and planes of weakness within the section. If a section cannot be
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placed continuously, construction joints may be located at points as provided for in
the Drawings or as acceptable to the Engineer.

3.08 CURING AND FROST PROTECTION

A

Protect all concrete work against injury from the elements and defacements of any
nature during construction operations.

Concrete placed at air temperature below 40 deg F shall have a minimum temperature
of 60 deg F. When the air temperature is below 40 deg F or near 40 deg F and
falling, the water and aggregates shall be heated before mixing. Concrete shall be
protected so the temperature at the surface will not fall below 50 deg F for at least 7
days after placing. The Contractor shall submit for acceptance by the Engineer the
methods he proposes to use for concrete placement and curing during temperatures
below 40 deg F. No salt, manure, or other chemicals shall be used for protection.
Over heating or non-uniformity of heating shall be prevented. The surface
temperature of the concrete shall not exceed 95 deg F during heating operations.

All concrete, particularly exposed surfaces, shall be treated immediately after
concreting or cement finishing is completed to provide continuous moist curing
above 50 deg F for at least 7 days, regardless of the ambient air temperature. Walls
and vertical surfaces may be covered with continuously saturated burlap, or other
approved means; horizontal surfaces, slabs, etc. shall be ponded to a depth of ¥-inch
or kept continuously wet by use of sprinklers.

In cold weather continuous warm curing (with supplementary heat when required)
shall provide a total of 350 day-degrees (i.e., 5 days at 70 F, etc.) of heat.

Wherever possible, finished surfaces and slabs shall be protected from the direct rays
of the sun to prevent checking and crazing.

Concrete deposited in hot weather shall have a placing temperature which will
not cause a difficulty from loss of slump, flash set or cold joints. In any case the
temperature of concrete being placed shall not exceed 90 deg F. If necessary the
Engineer may direct the Contractor to immediately cover plastic concrete with
polyethlene sheeting to prevent rapid loss of moisture due to excessive ambient
temperature and/or low humidity. This work will be considered a part of the
Contract price and not an extra payment item.

3.09 REMOVAL OF FORMS

A

Except as otherwise specifically authorized by the Engineer, forms shall not be
removed before the concrete has attained a strength of at least 30 percent of the
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28-day compressive strength prescribed by the design, and not before reaching the
following number of day-degrees (whichever is the longer).

Forms for Day-degree*
Beams and slabs 500
Walls and vertical surfaces 100

*Day-Degree: Total number of days times average daily air temperature at
surface of concrete. For example, 5 days at a daily weighted average temperature
of 60 F equal 300 day-degrees. Temperatures below 50 deg F not to be included.

Shores shall not be removed until the concrete has attained at least 60 percent of the
specified strength and also sufficient strength to safely support both its own
weight and any construction live loads to which it will be subjected.

3.10 FAILURE TO MEET REQUIREMENTS

A

C.

Should the strengths shown by the test specimens made and tested in compliance
with the previous provisions fall below the values given in Table 03300-1, the
Engineer shall have the right to require charges in proportions outlined to apply on
the remainder of the Work, furthermore, the Engineer shall have the right to require
additional curing on those portions of the structure represented by the test specimens
which failed. The cost of such additional curing shall be at the Contractor's expense.
In the event that such additional curing does not give the strength required, as
evidenced by core and/or load tests, the Engineer shall have the right to require
strengthening or replacement of those portions of the structure which fail to
develop the required strength. The cost of all such core boring and/or load tests and
any strengthening or concrete replacement required because strengths of test
specimens are below that specified, shall be entirely at the expense of the Contractor.
In such cases of failure to meet strength requirements the Contractor and Engineer
shall confer to determine what adjustment, if any, can be made in compliance with
Sections 15 and 17 of ASTM C 94,

When the tests on control specimens of concrete fall below the required strength, the
Engineer will permit check tests for strengths to be made by means of typical cores
drilled from the structure in compliance with ASTM C 42 and C 39. In case of
failure of the latter, the Engineer, in addition to other recourses, may require, at the
Contractor’s expense, load tests on any one of the elements in which such concrete
was used. Test need not be made until concrete has aged 60 days.

Should the strength of test cylinders fall below 60 percent of the required minimum
28-day strength, the concrete shall be rejected and shall be removed and replaced.
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3.11

PATCHING AND REPAIRS

A

It is the intent of these specification to require forms, mixture of concrete and
workmanship so concrete surfaces, when exposed, will require no patching.

As soon as the forms have been stripped and the concrete surfaces exposed, fins and
other projections shall be removed, recesses left by the removal of form ties shall be
filled, and surface defects which do not impair structural strength shall be
repaired. Clean all exposed concrete surfaces and adjoining work stained by leakage
of concrete, to approval of the Engineer.

Immediately after removal of forms remove plugs and break off metal ties as
required by Article 3.06. Holes are then to be promptly filled upon stripping as
follows: Moisten the hole with water, followed by a 1/16-inch brush coat of neat
cement slurry mixed to the consistency of a heavy paste. Immediately plug the hole
with a 1-1.5 mixture of cement and concrete sand mixed slightly damp to the touch
(Just short of 'balling’). Hammer the grout into the hole until dense, and an excess of
paste appears on the Surface in the form of a spiderweb. Trowel smooth with heavy
pressure. Avoid burnishing.

When patching or repairing exposed surfaces the same source of cement and sand as
used in the parent concrete shall be employed. Adjust color if necessary by addition
of proper amounts of white cement. Rub lightly with a fine Carborundum Stone at an
age of one to five days if necessary to bring the surface down with the parent
concrete. Exercise care to avoid damaging or staining the virgin skin of the
surrounding parent concrete. Wash thoroughly to remove all rubbed matter.

Defective concrete and honeycombed areas as determined by the Engineer shall be
chipped down reasonably square and at least 1-inch deep to sound concrete by means
of hand chisels or pneumatic chipping hammers. Irregular voids or surface stones
need not be removed if they are sound, free of laitance, and firmly imbedded in the
parent concrete, subject to Engineer's final inspection. If honeycomb exists around
reinforcement, chip to provide a clear space at least 3/6-inch wide all around the
steel. For areas less than 1-1/2-inch deep, the patch may be made in the same
manner as described above for filling form tie holes, care being exercised to
use adequately dry (non-trowelable) mixtures and to avoid sagging. Thicker
repairs will require build-up in successive 1-1/2-inch layers on successive days,
each layer being applied (with slurry, etc.) as described above. To aid strength and
bonding of the multiple layer repairs, the Engineer may order the use of non-shrink,
non-metallic grout as specified.

Non-Shrink Grout (see material specification Article 2.01-G)
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3.12

A

1.

For small repairs and patching the grout shall consist of the following minimum
cement/sand proportions plus the manufacturers recommended additives.

Material Volumes Weights
Cement 1.0 1.0
Sand 15 15

For very heavy (generally formed) patches; the Engineer may order the addition

of pea gravel to the mixture and the proportions modified as follows: (Non-
shrink additives by manufacturer).
Material Volumes Weights
Cement 1.0 1.0
Sand 1.0 1.0
Pea Gravel 1.5 1.5

MODIFICATION AND REPAIR TO EXISTING CONCRETE

Cut, repair, reuse, demolish, excavate or otherwise modify parts of the existing
structures or appurtenances, as indicated on the Drawings, specified, or necessary to
permit completion of the work. Finishes, joints, reinforcements, sealants, etc. are
specified in respective sections of these specifications. All work shall conform with
other requirements of this Section and as shown on the Drawings.

Demolition of Existing Concrete

1.

Concrete shown to be removed on the Drawings shall be done by line drilling at
limits followed by jack-hammering in areas where concrete is to he taken out.
The Contractor shall be responsible for removing concrete in such a manner
that surrounding concrete or existing reinforcing to be left in place and existing
in place equipment is not damaged. Sawcutting at limits of concrete to be
removed shall be done if indicated on the Drawings.

Connection to Existing Concrete

1.

Roughen surface of existing concrete to be connected to new materials by sand-
blasting, chipping, or scarifying. Thoroughly clean area of concrete to receive
new materials of loose particles and dust or other contaminating objects.
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2. Existing reinforcing to be left in place as shown on the Drawings shall be wire
brushed to remove rust or concrete. The existing reinforcing shall be cut, bent, or
lapped to new reinforcing as shown on the Drawings and provided with a
minimum of one inch of cover all around and at ends of the bar. The reinforcing
shall be thoroughly cleaned of loose particles and dust before incorporating in
new materials.

3. Connection Methods

a. Method A. After existing concrete surface at connection has been
roughened and cleaned as specified above, thoroughly saturate and
maintain saturation for a period of at least 12 hours. Brush on a 1/16 inch
layer of cement and water mixed to the consistency of a heavy paste.
Immediately after application of cement paste, place new concrete or grout
mixture as detailed on the Drawings.

b. Method B. After existing concrete surface has been roughened and cleaned
as specified above, apply epoxy bonding agent at connection surface.
The field preparation and application of the epoxy bonding agent shall
comply strictly with the manufacturer's recommendations. Place new
concrete or non-shrink grout to limits shown an the Drawings within time
constraints recommended by the manufacturer.

c. Method C for Dowels. Dowels and anchor bolts shall be set in existing
concrete by the use of non-shrink cement grout in drilled holes. The diameter
of the drilled hole shall be two inches larger than the diameter of the dowel or
anchor bolt. The hole shall be thoroughly cleaned and non-shrink cement
grout shall be placed in the bottom of hole. The dowel or anchor bolt is then
inserted into place and the remaining void is filled by ramming in non-shrink
cement grout. The dowel or anchor bolt shall have a minimum of 3/4-inches
of grout between it and the drilled side of the hole. If the surface of the grout
is to be exposed, the non-shrink grout shall be discontinued ¥2-inches from
the surface and the remaining void filled with mortar matching the existing
concrete as near as practical.

Where existing reinforcing is exposed due to saw cutting and removal of existing
concrete, a coating or surface treatment of epoxy protectant shall be applied to the
entire cut surface. The epoxy manufacturer shall submit to the Engineer for
review specifications for the epoxy mortar material to be used. —The epoxy
protectant shall be formulated for the intended application.
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3.13 INSTALLATION SCHEDULE

A

Concrete for all structures and sidewalks shall have minimum compressive strength
at 28 days of 4,000 psi.

Concrete fill and duct encasement shall have a minimum compressive strength
at 28 days of 2,500 psi.

3.14 FIELD CONTROL

A

The Engineer may have cores taken from any questionable area in the concrete work
such as construction joints and other locations as required for determination of
concrete quality. The results of tests on such cores shall be the basis for
acceptance, rejection or determining the continuation of concrete. The Contractor
shall cooperate in obtaining cores by allowing free access to the Work and permitting
the use of ladders, scaffolding and such incidental equipment as may be required.
The Contractor shall repair all core holes. The work of cutting and testing the cores
will be at the expense of the Contractor.

END OF SECTION
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SECTION 03345
CONCRETE FINISHING
PART 1: GENERAL
1.01 SCOPE OF WORK

Furnish all labor, materials, equipment and incidentals required to finish cast-in-place
concrete surfaces as specified herein.

1.02 RELATED WORK SPECIFIED ELSEWHERE

A Patching and repair of defective and honeycombed concrete is included in Section
03300.
B. Concrete curing is included in Section 03300.

1.03 SCHEDULE OF FINISHES

A. Concrete for the project shall be finished in the various specified manners either
to remain as natural concrete or to receive an additional applied finish or material
under another section.

B. The base concrete for the following conditions shall be finished concrete as noted and
as further specified herein:

1. Concrete where not exposed in the finished work and not scheduled to receive an
additional applied finish or material - Off-form finish. See paragraph 3.01D.

2. Concrete for exterior walks, interior and exterior stairs - Broomed finish
perpendicular to direction of traffic. See paragraph 3.02B.

3. Concrete to receive hardener - Wood float finish, non-slip. See paragraph
3.02A2. (Provide hardener at interior slabs.)

1.04 RESPONSIBILITY FOR CHANGING FINISHES

A. The surface finishes Specified for concrete to receive additional applied finishes or
materials are the finishes required for the proper application of the actual products
specified. Where different products are approved for use, it shall be the
Contractor's responsibility to determine if changes in finishes are required and to
provide the proper finishes to receive these products.
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B. Changes in finishes made to accommodate products different from those specified
shall be performed at no additional cost to the Owner. Submit the proposed new
finishes and their construction methods to the Engineer for acceptance.

PART 2: PRODUCTS
2.01 MATERIALS

A. Floor hardener shall be Frictex H aluminum oxide abrasive aggregate by
Sonneborn, Minneapolis, Minnesota or equal as accepted by the Engineer.

PART 3: EXECUTION

3.01 FORMED SURFACES

A. Forms shall not be removed before the requirements of Section 03300-3.09A have
been met.

B. Care shall be exercised to prevent damaging edges or obliterating the lines of
chamfers, rustication or corners when removing the forms or doing any other work
adjacent thereto.

C. Clean all exposed concrete surfaces and adjoining work stained by leakage of

concrete, to the satisfaction of the Engineer.

D. Concrete not exposed in the finished work shall have off-form finish with fins and
other projections removed and tie cones and defects filled as specified under Section
03300.

3.02 FLOORS AND SLABS
A. Floated Finish:
1. Machine Floating:

Screed floors and slabs with straightedges to the established grades shown on
the plans. Immediately after final screeding, a dry cement/sand shake in the
proportion of 2-sacks of Portland cement to 350 pounds of coarse natural
concrete sand shall be sprinkled evenly over the surface at the rate of
approximately BOO pounds per 1,000 square feet of floor. Neat, dry cement
shall not be sprinkled on the surface. = When the concrete has hardened
sufficiently to support the weight of the power float used without digging in or
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disrupting the level surface, the shake shall be thoroughly floated into the
surface with a heavy revolving disc type power compacting machine capable of
providing a 200 pound compaction force distributed over a 24-inch diameter disc.
This compacting machine shall be the ”Kelly Power Float” with “Compaction
Control” as manufactured by Kelley Industries of SSP Construction Equipment,
Inc.; P.O. Box 2038, Pomona, CA 91766; (714) 623-6184, or equal acceptable
to the Engineer. Troweling machines equipped with float (shoe) blades that are
slipped over the trowel blades may be used for floating. Floating with a
troweling machine equipped with normal trowel blades shall not be permitted.
The use of any floating or troweling machine which has a water attachment for
wetting the concrete surface during finishing of a floor shall not be permitted.

Floating should start along walls and around columns and then move
systematically across the surface leaving a matte finish.

NOTE: This operation (application of the cement/sand shake) may be eliminated
at the discretion of the Engineer if the base slab concrete exhibits adequate
fattiness and homogeneity, and the need is not indicated.

2. Hand Floating:

In lieu of power floating, small areas as defined by the Engineer may be
compacted by hand floating. The dry cement/sand shake specified in 1 above
shall be used unless eliminated by the Engineer. Screed the floors and slabs with
straightedges to the established grades shown on the plans. While the concrete is
still green, but sufficiently hardened to supporta finisher and kneeboards with
no more than 1/4-inch indentation, wood float to a true, even plane with no
coarse aggregate visible. Sufficient pressure shall be used on the wood floats to
bring moisture to the surface.

3. Finishing Tolerances:

Floors and slabs shall be level with a tolerance of 1/8 inch when checked with a
10-foot straightedge placed anywhere on the slab in any direction, except where
drains occur, inwhich case floors shall be pitched to drains such that there are no
high spots left undrained. Failure to meet either of the above requirements shall
be cause for removal, grinding, or other correction as directed by the Engineer.

B. Broom Finish:
1. Finish concrete as specified in paragraph 3.02A and, if required, 3.02D. Then

draw a stiff bristle broom lightly across the surface in the direction of drainage, or
in the case of walks and stairs, perpendicular to the direction of traffic to provide
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a non-slip surface.

2. All outer edges of walks and drives including edges at expansion joints and
grooves shall be rounded.

3.03 APPROVAL OF FINISHES

A

B.

All concrete surfaces, when finished, will be inspected by the Engineer.

Surfaces which, in the opinion of the Engineer, are unsatisfactory shall be
refinished or reworked until accepted by the Engineer.

After finishing horizontal surfaces, regardless of the finishing procedure specified,
the concrete shall be cured in accordance with Section 03300 unless otherwise
directed by the Engineer.

END OF SECTION
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SECTION 03350

TESTING REINFORCED CONCRETE STRUCTURES FOR WATERTIGHTNESS

PART 1:

GENERAL

1.01 SCOPE OF WORK

The tests included in this section are applicable to cast-in-place reinforced concrete water
containment structures, including tanks, reservoirs, basins, conduits, etc. These tests are for
structures containing water or wastewater.

1.02 OBJECTIVES

This section shall provide methods for watertightness testing of cast-in-place, reinforced
concrete structures in order to determine whether or not they are acceptable.

1.03 BACKGROUND

The American Water Works Association Committee on Concrete Water-Holding Structures
recommends a leakage allowance of 0.1 percent of total volume for 24 hours, as measured by
the drop in water surface be used as a maximum allowable leakage rate.

PART 2:

STRUCTURE QUALITY

201 LEAKAGE

A

Cracks: Cracks with visible water flow will not be allowed in the completed
structure.  The presence of fine non-visible cracks are considered in the
watertightness criteria.

Joints: Waterstops placed in joints of structures shall minimize leakage. Care must
be taken in placing concrete around the waterstop to prevent waterstop displacement
and the formation of an escape path for the water by the presence of holes or voids.
The probability of some loss of water around or through waterstops shall be
considered in the watertightness criteria.

Permeability: The permeability of concrete normally used for structures shall result
in a very small loss of water.
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2.02

D. Fittings: Different materials inserted in, embedded in, or passing through the
concrete have the potential for allowing water to follow along the contact surface
between the fitting and the concrete. Acceptance or rejection of the work shall
recognize this potential. The criteria shall not allow for visible leakage at fittings.
One other factor that shall be considered in quantifying potential leakage is that metal
fittings, unlike concrete, do not change in volume during wetting or drying.

CRITERIA FOR ACCEPTANCE OF STRUCTURES

The allowable leakage rate for concrete water containment structures shall not exceed 0.1
percent of the water volume in 24 hours.

PART 3: WATERTIGHTNESS TEST

3.01

3.02

GENERAL

A watertightness test shall be performed on concrete water containment structures to insure
that incidental and undetected defects are not allowing undue leakage. The tested structures
shall not have a leakage rate in excess of the criteria described above.

The tests shall be performed with potable water which is to be purchased by the
CONTRACTOR from the local utility.

STRUCTURE CONDITION

The containment structure shall be structurally complete and capable of resisting the
hydrostatic pressure of the test water. Backfill shall not be present around the structure.
Visible leakage can then be observed and surface dampness can be determined. The ground
water at the structure shall be below the containment floor and below any underdrain system.
The CONTRACTOR shall provide continuous ground water pumping as required to insure
this condition. The underdrain discharge line or point, adjacent to the structure, shall be
exposed to view so that flow in the system, if present, can be monitored during the test. All
temporary bulkheads, cofferdams, pipe blind flanges, and closed valves shall be checked to
see that they form a complete seal at these outlets and, these outlets shall be observed during
the actual test.

3.03 FACTORS AFFECTING THE TEST

A. Absorption: Water containment structures will absorb water into the concrete during
and after filling. For concrete water containment structures, there shall be a 3-day
interval between the time the structure is filled with water and the start of the
watertightness test. At this time, the tank shall be refilled and the 24-hour testing
period shall begin.
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Evaporation and Precipitation: The test results shall be corrected for observations of
the gain in water due to precipitation or the loss of water due to evaporation. This
shall be accomplished with a partially filled, calibrated, transparent, floating, open
container in the water containment structure. The container shall be positioned away
from the sides of the structure and any overhead members that may shield or shade
the container. The container shall have sufficient freeboard to accommodate the
precipitation from normal rainfall and not be overtopped by waves generated by the
wind.

3.04 TEST PROCEDURE

A

Test Preparation: Backfill shall not be placed around the water containment structure
prior to the test. Inspection access points shall be open to all piping, channels, and
conduits that leave the structure, including any underdrain outlets. When the
structure has gained sufficient strength to withstand the test load and after all outlets
have been securely sealed, the structure shall be filled with potable water. During
filling, the outlets shall be monitored for watertightness, the underdrain outlet
monitored for any increase in flow, and the structure, especially the concrete joints,
monitored for any visible leakage from the structure. If any visible leakage from the
structure or increase in flow from the underdrain system is observed, the condition
may be corrected prior to the start of the test measurements. However, no allowance
shall be made in the test measurements for uncorrected point source leakage. When
the test preparations are acceptable, the structure shall be kept full of water for 3 days
prior to starting the test.

Duration of Test: The test shall be continued for a period of time sufficient to
produce at least a one-half- inch. drop in the water surface based on the leakage
occurring at the maximum allowable rate.

This length of time shall be calculated by dividing 0.5 inch by the product of 0.1
percent and the side water depth of the tank in inches.

Duration of Test in Days = 0.5 inch
(0.001) (SW.D.)

If the length of the test calculated contains some fraction of a day, the test shall be
continued until the end of the next full 24-hour period.

Test Measurements: The location of the water surface in new structures shall be
measured at four points 90 degrees apart, at the start of the test. Measurements shall
be taken at these locations in order to minimize the effect of differential settlement of
a tank on the computed values. A partially filled, calibrated, open container for
evaporation/precipitation measurement shall be positioned in uncovered water
containment structures and the water level in the container recorded. The water
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surface measurements in the structure shall be recorded at 24-hr. intervals. The
structure exterior shall be inspected for indications of leakage.

At the end of the test period, the location of the water surface shall be recorded at the
location of the original measurements. The water surface in the
evaporation/precipitation measurement device shall be recorded. The leakage rate
from the tank shall be computed and corrected for evaporation or precipitation as
applicable. If the rate exceeds the amount stated in Part 2 above, the structure shall
be considered to have failed the test. The structure shall also be considered to have
failed the test if water is observed flowing from the structure or if moisture, other
than from precipitation or condensation, can be transferred to a dry hand from the
exterior surfaces.

Any structure failing the test shall be repaired and retested. The repair work shall
include dewatering the structure and inspecting the interior for defects that cause
leakage.

END OF SECTION
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SECTION 03410

STRUCTURAL PRECAST CONCRETE - PLANT CAST

PART 1 - GENERAL

11

1.2

13

14

RELATED DOCUMENTS

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

SUMMARY
A.  This Section includes structural precast concrete units, plant cast, including the following:

Hollow-core slab units.

Solid slab units

Steel header members.

Steel connection plates and brackets.
Grouting and anchor bolting and welding.

agrwnE

B.  Related Sections: The following sections contain requirements that relate to this section.

1. Division 1 Section “Structural Inspection.”
2. Division 3 Section “Cast-in-Place Concrete.”

PERFORMANCE REQUIREMENTS

A.  Structural Performance: Engineer, fabricate, and install structural precast concrete units to
withstand design loadings indicated within limits and under conditions required.

1. The design of precast-prestressed hollow core slabs shall be in accordance with the
latest recommendations of the PCI and ACI building code requirements.

2. Manufacturer shall use contract drawing information indicating depth and loading of
member to design precast-prestressed hollow core slabs.

3. Design steel headers where required. Design shall comply with AISC specifications.

B.  Engineering Responsibility: Engage a fabricator who uses a qualified professional engineer
to prepare design calculations, fire-resistance calculations, shop drawings, and other
structural data.

SUBMITTALS

A.  General: Submit each item in this Article according to the Conditions of the Contract and
Division 1 Specification Sections.

B.  Product data and instructions for manufactured materials and products.

1. Certification by paint and curing compound manufacturers that products supplied
comply with local regulations controlling use of volatile organic compounds (VOCs).

C.  Shop drawings detailing fabrication and installation of precast concrete units. Indicate
member dimensions and cross-sections; locations, sizes, and types of reinforcement,
including special reinforcement; estimated camber; and lifting devices necessary for
handling and erection.

03410-1



1. Include an erection plan indicating layout and dimensions, and identifying each
precast concrete unit corresponding to sequence and procedure of installation. Indicate
welded connections by AWS standard symbols. Detail loose, cast-in, and field
hardware, inserts, connections, and joints, including accessories and construction at
openings in precast units.

2. Shop drawings shall be signed and sealed by the qualified professional engineer,
registered in the State of Kentucky, responsible for their preparation.

3. To the extent structural precast unit design considerations are indicated as fabricator’s
responsibility, include structural analysis data signed and sealed by the qualified
professional engineer, registered in the State of Kentucky, responsible for their
preparation. The calculations will be reviewed for design intent only. Engineering and
detailing shall be solely the responsibility of the manufacturer and the professional
engineer responsible for their preparation.

4. Computer generated electronic structural construction document files (ACAD R14)
will be made available to the Contractor. The Contractor will be required to sign the
Engineer’s standard release of liability form and pay a handling fee of $50.00 per
drawing prior to receiving the drawing files. Rules for use of said files shall be as
defined in the CRSI “Code of Standard Practice” Sections 4.19 and 6.4.1.

5. Shop drawing resubmittals are reviewed for conformance with review marks only.
Any changes or questions originating on a resubmittal shall be clearly clouded.

Design mixes for each concrete mix. Submit revised mix proportions when characteristics of
materials, project conditions, weather, test results, or other circumstances warrant
adjustments.

Material test reports from a qualified independent testing agency evidencing compliance
with requirements of the following based on comprehensive testing of current materials:

Concrete materials.
Reinforcing materials.
Prestressing strands.
Admixtures.

Bearing pads.

agrwdE

Material certificates in lieu of agency test reports, when permitted by Architect, signed by
fabricator certifying that each material item complies with requirements.

15 QUALITY ASSURANCE

A

Installer Qualifications: Engage an experienced Installer who has completed structural
precast concrete work similar in material, design, and extent to that indicated for this Project
and with a record of successful in-service performance.

Fabricator Qualifications: Firm experienced in producing structural precast concrete units
similar to those indicated for this Project and with a record of successful in-service
performance as well as sufficient production capacity to produce required units without
delaying the Work.

1. Fabricator must participate in the Precast/Prestressed Concrete Institute’s (PCI) Plant
Certification Program and be designated a PCI Certified Plant.
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Professional Engineer Qualifications: A professional engineer who is legally authorized to
practice in the State of Kentucky and who is experienced in providing engineering services
of the kind indicated that have resulted in the installation and successful in-service
performance of precast concrete units similar to this Project in material, design, and extent.

Testing Agency: Owner may engage an independent testing agency to perform shop
inspections and tests and to provide test reports. Manufacturer shall provide testing agency
with access to places where structural precast concrete units are being fabricated so
inspection and testing can be accomplished. Correction of deficiencies and additional testing
to determine compliance of corrected work will be performed at Contractor’s expense.

PCI Design Standard: Comply with recommendations of PCI MNL-120 “PCIl Design
Handbook — Precast and Prestressed Concrete” applicable to types of structural precast
concrete units indicated.

PCI Quality-Control Standard: Comply with requirements of PCI MNL-116 “Manual for
Quality Control Plants and Production of Precast and Prestressed Concrete Products,”
including manufacturing and testing procedures, quality-control recommendations, and
camber and dimensional tolerances for types of units required.

ACI Publications: Comply with the following ACI publications applicable to types of
structural precast concrete units indicated:

ACI 301 “Specifications for Structural Concrete for Buildings.”

ACI 318 (ACI 318M) “Building Code Requirements for Reinforced Concrete.”

ACI 315 “Manual of Standard Practice for Detailing Reinforced Concrete Structures.”
ACI 525 “Minimum Requirements for Thin-Section Precast Concrete Construction.”

PobdE

Welding Standards: Comply with applicable provisions of the following American Welding
Society publications:

1. AWS D1.1 “Structural Welding Code — Steel.”

2. AWS D1.4 “Structural Welding Code — Reinforcing Steel.”

3. AWS D12.1 “Recommended Practices for Welding Reinforcing Steel, Metal Inserts,
and Connections in Reinforced Concrete Construction.”

1.5 DELIVERY, STORAGE, AND HANDLING

A.

Deliver precast concrete units to Project site in such quantities and at such times to ensure
continuity of installation. Store units at Project site to prevent cracking, distorting, warping,
staining, or other physical damage, and so that markings are visible.

Lift and support units only at designated lifting or supporting points as shown on final shop
drawings.

Deliver anchorage items that are to be embedded in other construction before starting such
work. Provide setting diagrams, templates, instructions, and directions, as required, for
installation.

Provide temporary lateral support during erection to prevent bowing and warping. Blocking

and supports shall be clean, non-staining, and shall not prevent uniform curing of exposed
surfaces.
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PART 2 - PRODUCTS

2.1

2.2

2.3

REINFORCING MATERIALS

A

B.

Reinforcing Bars: ASTM A 615, Grade 60, deformed.
Steel-Welded Wire Fabric: ASTM A 185, welded steel wire fabric in sheets.

Supports for Reinforcement: Bolsters, chairs, spacers and other devices for spacing,
supporting and fastening reinforcing bars and welded wire fabric in place. Use supports
complying with CRSI recommendations.

1. For exposed-to-view concrete surfaces, where legs of supports are in contact with
forms, provide supports with legs that are protected with plastic (CRSI, Class 1) or
stainless steel (CRSI, Class 2).

PRESTRESSING TENDONS

A

Prestressing Strand: ASTM A 416, Grade 250 or 270, uncoated, 7-wire, stress-relieved.

CONCRETE MATERIALS

A

Portland Cement: ASTM C 150, Type | or Type III.

1. Use only one brand and type of cement throughout Project, unless otherwise
acceptable to Architect.

Fly Ash: ASTM C 618, Class C or F.
Silica Fume: ASTM C 1240, amorphous silica.

Normal-Weight Aggregates: ASTM C 33, Class 5S. Provide aggregates from a single
source.

1. For exposed exterior surfaces, do not use fine or coarse aggregates that contain
substances that cause spalling or surface discoloration due to oxidation.

Water: Potable.

Admixtures, General: Provide admixtures for concrete that contain not more than 0.05
percent chloride ions.

Air-Entraining Admixture: ASTM C 260, certified by manufacturer to be compatible with
other required admixtures.

Water-Reducing Admixture: ASTM C 494, Type A.
High-Range, Water-Reducing Admixture: ASTM C 494, Type F or Type G.
Water-Reducing, Accelerating Admixture: ASTM C 494, Type E.

Water-Reducing, Retarding Admixture: ASTM C 494, Type D.
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24

25

2.6

2.7

2.8

L.  Corrosion Inhibitor; ASTM C494, Type C.
CONNECTION MATERIALS AND FINISHES
A.  Steel Shapes and Plates: ASTM A 36.

B.  Accessories: Provide clips, hangers, shims, and other accessories required to install precast
concrete units.

C. Hot-Dip Galvanized Finish: For exterior steel items and items indicated for galvanizing,
apply zinc coating by the hot-dip process, complying with the following requirements:

1. ASTM A 123 for galvanizing rolled, pressed, and forged shapes, plates, bars, and
strips.

BEARING PADS

A.  Provide bearing pads for precast concrete units as follows:
1. High-Density Plastic: Multimonomer, nonleaching, plastic strip.

GROUT MATERIALS

A.  Cement Grout: Portland cement, ASTM C 150, Type I, and clean, natural sand, ASTM C
404. Mix at ratio of 1 part cement to 2 % parts sand, by volume, with minimum water
required for placement and hydration. Compressive strength of 3500 psi: 28 day strength or
greater.

CURING MATERIALS

A.  Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type I, Class B.

1. Provide material that has a maximum volatile organic compound (VOC) rating not to
exceed those allowable by jurisdictional regulations.

CONCRETE MIXES

A.  Prepare design mixes for each type and strength of concrete by either laboratory trial batch
or field experience methods as specified in ACI 301. For the trial batch method, use an
independent testing agency acceptable to Architect or qualified precast manufacturing plant

personnel for preparing and reporting proposed mix designs. Trial batch and field experience
tests shall have been performed within 12 months of submittal date.

1. Limit use of fly ash to less than or equal to 25 percent of cement content by weight.
B.  Normal-Weight Concrete: Provide normal-weight concrete with the following properties:

1. Compressive Strength (28-Day): 5000 psi (34.5 MPa).
2. Maximum Water-Cementitious Materials Ratio at Point of Placement: 0.40.

C.  Use air-entraining admixture in exterior exposed concrete unless otherwise indicated. Add
air-entraining admixture at manufacturer’s prescribed rate to result in concrete at point of
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placement having total air content with a tolerance of plus or minus 1-1/2 percent within the
following limits:

1. Concrete structures and slabs exposed to freezing and thawing, deicer chemicals, or
hydraulic pressure.

a 6.0 percent for 1-inch maximum aggregate.
b. 6.0 percent for 3/4-inch maximum aggregate.
c 7.0 percent for 1/2-inch maximum aggregate.
d 7.5 percent for 3/8-inch maximum aggregate.

2. Other concrete not exposed to freezing, thawing, or hydraulic pressure, or to receive a
surface hardener: 2 to 4 percent air.

Other Admixtures: Use water-reducing, high-range water-reducing, water-reducing and
accelerating, or water-reducing and retarding admixtures, as required, according to
manufacturer’s directions.

Concrete-Mix Adjustments: Concrete-mix design adjustments may be requested by precaster
when characteristics of materials, project conditions, weather, test results, or other
circumstances warrant as accepted by Architect. Laboratory test data for revised mix design
and strength results must be submitted to and accepted by Architect before using in the
work.

29 FABRICATION

A

Formwork: Accurately construct forms, mortar tight, of sufficient strength to withstand
pressures due to concrete placing operations, temperature changes, and for pretensioning and
detensioning operations. Maintain formwork to provide completed precast concrete units of
shapes, lines, and dimensions indicated, within fabrication tolerances specified in PClI MNL-
116.

1. Coat surfaces of forms with bond-breaking compound before reinforcement is placed.
Provide commercial-formula, form-coating compounds that will not bond with, stain,
or adversely affect concrete surfaces and that will not impair subsequent treatments of
concrete surfaces requiring bond or adhesion. Apply in compliance with
manufacturer’s instructions.

2. Unless forms for precast, prestressed concrete units are stripped prior to detensioning,
design forms so that stresses are not induced in precast units due to deformation of
concrete under prestress or movement during detensioning.

Built-In Anchorages: Accurately position built-in anchorage devices and secure to
formwork. Locate anchorages where they do not affect the position of the main
reinforcement or placing of concrete. Do not relocate bearing plates in units, unless
acceptable to Architect.

Cast-in openings larger than 12 inches in diameter or 12 inches square according to final
shop drawings. Other smaller holes may be field cut by trades requiring them, as acceptable
to Architect. Trades field cutting holes shall locate holes so as to not cut prestressing
tendons.

Reinforcement: Comply with the recommendations of CRSI’s “Manual of Standard
Practice” for fabricating, placing, and supporting reinforcement.
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1. Clean reinforcement of loose rust and mill scale, earth, and other materials that reduce
or destroy the bond with concrete.

2. Accurately position, support, and secure reinforcement against displacement by
formwork, construction, or concrete placement operations. Locate and support
reinforcement by metal chairs, runners, bolsters, spacers and hangers, as required.

3. Place reinforcement to obtain at least the minimum coverages for concrete protection.
Arrange, space, and securely tie bars and bar supports to hold reinforcement in
position while placing concrete. Set wire ties so ends are directed into concrete, not
toward exposed concrete surfaces.

4. Install welded wire fabric in lengths as long as practical. Lap adjoining pieces at least
one full mesh and lace splices with wire.

Pretensioning: Pretension tendons for precast, prestressed concrete either by single-strand
tensioning method or multiple-strand tensioning method. Comply with PCI MNL-116
requirements.

Concrete Mixing: Comply with requirements and with ASTM C 94. Following concrete
batching, no additional water may be added.

Concrete Placement: Place concrete in a continuous operation to prevent seams or planes of
weakness from forming in precast units. Comply with requirements of ACI 304R for
measuring, mixing, transporting, and placing concrete.

1. Thoroughly consolidate placed concrete by internal and external vibration without
dislocating or damaging reinforcement and built-in items. Use equipment and
procedures complying with ACI 309R.

2. Comply with ACI 306R procedures for cold-weather concrete placement.

3. Comply with ACI 305R procedures for hot-weather concrete placement.

Identify pickup points of precast concrete units and orientation in structure with permanent
markings, complying with markings indicated on final shop drawings. Imprint casting date
on each precast unit on a surface that will not show in the finished structure.

Cure concrete according to the requirements of PClI MNL-116 by moisture retention without
heat or by accelerated heat curing, using low-pressure live steam or radiant heat and
moisture.

Delay detensioning prestressed concrete units until concrete has attained at least 70 percent
of its compressive strength as established by test cylinders cured under the same conditions
as the concrete.

1. If concrete has been heat cured, detension while concrete is still warm and moist to
avoid dimensional changes that may cause cracking or undesirable stresses.

2. Detension pretensioned tendons either by gradually releasing tensioning jacks or by
heat-cutting tendons, using a sequence and pattern to prevent shock or unbalanced
loading.

Finish formed surfaces of precast concrete as indicated for each type of unit as follows:

1. Standard Finish: Normal plant-run finish produced in forms that impart a smooth
finish to concrete. Small surface holes caused by air bubbles, normal color variations,
and form joint marks, and minor chips and spalls will be tolerated. Major or unsightly
imperfections, honeycombs, or structural defects are not permitted.
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L.

Finish unformed surfaces by trowel, unless otherwise indicated. Consolidate concrete, bring
to proper level with straightedge, float, and trowel to a smooth, uniform finish.

1. Apply scratch finish to precast concrete units that will receive concrete topping after
installation. Following initial strike-off, transversely scarify surface to provide ridges
approximately ¥ inch deep.

2. Apply a nonslip broom finish to exterior precast concrete subject to pedestrian traffic.
Immediately after float finishing, slightly roughen concrete surface by brooming with
fiber bristle broom perpendicular to main traffic route.

3. Where used as roof members, provide smooth, float top finish to precast units.

2.10 HOLLOW-CORE AND SOLID SLAB UNITS

A

Provide precast, prestressed concrete units with open, hollow cores running the full length of
the slab units.

Provide solid, monolithic, precast concrete slab units where shown on drawings. Design and
fabricate solid units to dimensions and details indicated as required for hollow-core slab
units.

Furnish units free of voids or honeycombs.

Reinforce units to resist transportation and erection stresses.

Include cast-in weld plates where required.

Coordinate with other trades for installation of cast-in items.

Provide headers of cast-in-place concrete or structural steel shapes for openings larger than
one slab width according to hollow-core slab unit fabricator’s recommendations.

2.11 QUALITY CONTROL

A

The Owner may employ an independent testing agency to evaluate precast fabricator’s
quality control and testing methods.

1. Allow Owner’s testing agency access to material storage areas, concrete production
equipment, concrete placement, and curing facilities. Cooperate with Owner’s testing
agency and provide samples of materials and concrete mixes as may be requested for
additional testing and evaluation.

Quality-Control Testing: Test and inspect precast concrete according to PCI MNL-116
requirements.

Strength of precast concrete units will be considered potentially deficient when precast
concrete units fail to comply with requirements, including the following:

1. Fail to meet compressive-strength test requirements.

2. Reinforcement, and pretensioning and detensioning tendons of prestressed concrete do
not conform to fabrication requirements.

3. Concrete curing and protection of precast units against extremes in temperature fail to
meet requirements.

4. Precast units are damaged during handling and erecting.
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Testing: When there is evidence that the strength of precast concrete units may be deficient
or may not meet requirements, the Owner will employ an independent testing agency to
obtain, prepare, and test cores drilled from hardened concrete to determine compressive
strength according to ASTM C 42.

1. A minimum of 3 representative cores will be taken from precast concrete units of
suspect strength, from locations directed by Architect.

2. Cores will be tested in an air-dry condition per ACI 301 when precast concrete units
will be dry under service conditions.

3. Strength of concrete for each series of 3 cores will be considered satisfactory if the
average compressive strength is at least 85 percent of the 28-day design compressive
strength and no core compressive strength is less than 75 percent of the 28-day design
compressive strength.

4, Test results will be made in writing on the same day that tests are made, with copies to
Architect, Contractor, and precast fabricator. Test reports will include the Project
identification name and number, date, name of precast concrete fabricator, name of
concrete testing agency; identification letter, name, and type of precast concrete unit
or units represented by core tests; design compressive strength, compressive strength
at break and type of break, corrected for length-diameter ratio, and direction of
applied load to core with respect to horizontal plane of concrete as placed.

Patching: Where core test results are satisfactory and precast concrete units meet
requirements, solidly fill core holes with patching mortar and finish to match adjacent
concrete surfaces.

Dimensional Tolerances: Units having dimensions smaller or greater than required and not
meeting tolerance limits may be subject to additional testing.

1. Precast units having dimensions greater than required will be rejected if the
appearance or function of the structure is adversely affected or if larger dimensions
interfere with other construction. Repair or remove and replace rejected units, as
required, to meet construction conditions.

Defective Work: Precast concrete units that do not conform to requirements, including
strength, manufacturing tolerances, and finishes, are unacceptable. Replace with precast
concrete units that meet requirements.

PART 3 - EXECUTION

3.1

3.2

EXAMINATION

A

Examine substrates and conditions for compliance with requirements, including installation
tolerances, true and level bearing surfaces, and other conditions affecting performance of
precast concrete units. Do not proceed with installation until unsatisfactory conditions have
been corrected.

INSTALLATION

A

Members shall bear the minimum length called for on contract or shop drawings. If no
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earing length is specified, 3 % inches shall be considered the minimum.

Set vertical units dry, without grout, attaining joint dimension with lead or plastic spacers.
Grout pack base of unit.

Bearing Pads: Install bearing pads as precast concrete units are being erected. Set pads on
true, level, and uniform bearing surfaces and maintain in correct position until precast units
are placed. Concrete masonry units supporting precast concrete units shall be solid or grout
filled to 8” minimum depth below bearing.

-Fasteners: Do not use drilled or powder-actuated fasteners for attaching accessory items to
precast, prestressed units, unless otherwise acceptable to Architect.

Erection Tolerances: Install precast units level, plumb, square, and true, without exceeding
the recommended erection tolerances of PClI MNL-127 “Recommended Practice for
Erection of Precast Concrete.”

Shore and brace precast concrete units to maintain location, stability, and alignment until
permanent connections are installed.

Remove lifting hooks if necessary.

Grouting Connections and Joints: After precast concrete units have been placed and secured,
grout open spaces at keyways, connections, and joints with cement grout.

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

2. Level differential elevation of adjoining horizontal members with grout to maximum
slope of 1:12.

3.3 CLEANING

A

Clean exposed surfaces of precast concrete units after erection to remove weld marks, other
markings, dirt, and stains.

1. Wash and rinse according to precast concrete fabricator’s recommendations. Protect
other work from staining or damage due to cleaning operations.

2. Do not use cleaning materials or processes that could change the appearance of
exposed concrete finishes.

END OF SECTION

03410- 10



PART 1:

1.01

1.02

SECTION 04200

UNIT MASONRY

GENERAL

SCOPE OF WORK

A.

Furnish all labor, materials, equipment and incidentals required to construct all
masonry work as shown on the Drawings and specified herein.

The work under this Section includes, but is not necessarily limited to, the
following:

1. Furnishing and installing the insulation filled concrete masonry, complete.

2. Furnishing and installing anchors, and reinforcement, and concrete and grout
for embedding such reinforcement.

3. Furnishing and installing masonry lintels, sills, and other masonry trim to be
built in the concrete masonry.

4. Installing loose steel lintels.

5. Building into masonry all bolts, anchors, nailing blocks, inserts, window, and
door frames, vents, conduits, and related work to be built in, including items
furnished and located by other trades or specified in other sections.

6. Furnishing and installing any bracing, forming, and shoring in conjunction with
and in the course of constructing the concrete masonry and not provided in other
sections.

7. Furnishing test specimens and samples of materials as specified.

8. Cleaning masonry and removal of surplus material and waste.

RELATED WORK SPECIFIED ELSEWHERE

A. Cast-in-place concrete is included in Section 03300.

B. Miscellaneous metals are included in Section 05500.

C. Flashings are included in Section 07600.

04200-1



1.03

1.04

1.05

D. Caulking and sealants are included in Section 07920.

SUBMITTALS

A. Make submittals in accordance with the provisions of Section 01300.

B. Well in advance of construction, submit the following to the Engineer for review:

1. Manufacturer's certificates confirming that the materials furnished meet or
exceed the standards specified.

2. Samples of masonry units for approval of type, color, and color variation.
3. Masonry reinforcement fabrication and placing drawings.

Before commencing with the laying of any architectural masonry, construct on the
site where directed by the Engineer, a sample panel approximately 6 feet by 4 feet.
Unless otherwise directed by the Engineer, this sample may be incorporated into
the finished work of the project. Construct the panel using full size masonry units
selected to show color and texture range and approved by the Engineer for
incorporation into the panel. The sample shall show bond, mortar and joint tooling
and upon acceptance shall become the standard workmanship for the remainder of
the work.

PROTECTION OF MATERIALS

A

All masonry shall be shipped stacked with hay or straw protection or other
suitable protective device, and shall be similarly stacked off the ground on the
site. In addition, all masonry stored on the site shall be protected from the weather
and staining with the use of tarpaulins or other covering acceptable to the
Engineer.

Cementitious materials shall be stored under cover in a dry place.
Reinforcing and anchors shall be stored off the ground and protected from

moisture or damage by contaminants. (See Section 03200 for additional
requirements.)

COLD WEATHER CONSTRUCTION

A

Masonry construction in cold weather shall conform to the applicable
requirements of the 1997 Kentucky Building Code, unless otherwise specified
herein.
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PART 2:

2.01

PRODUCTS

MATERIALS
A. Masonry
1. Hollow, load bearing concrete masonry units (CMU) shall conform to

ASTM C90, Grade N. Type I. Provide normal weight units.

a. Nominal face dimensions of CMU shall be 8 inches x 16 inches
unless otherwise noted on the Drawings.

b. CMU shall be free of substances which will cause staining or
pop-outs and shall have a fine, even texture with straight and true edges.

C. All units shall have been wet steam cured for at least 18 hours and
then air cured in covered storage for not less than 28 days before delivery.

d. Units shall be obtained from one manufacturer to insure uniformity
of color and texture.

e. Provide special units as shown on the Drawings including sash
corner, jamb, lintel, bond beam or pilaster blocks.

Reinforcing Steel

1. Masonry reinforcing steel shall conform to ASTM A615 as specified in Section
03300.

Anchors and Miscellaneous Accessories

1. Rigid-steel anchors shall be 1-1/2 inches by 1/4 inch with ends turned up
minimum 2 inches, not less than 24-inches long.

2. The Contractor shall provide and install miscellaneous and attachment
members, required both for the anchorage of his own work and that of other trades
requiring attachment to masonry, which are not specifically provided under
separate sections.

Fill Insulation
1. Masonry fill insulation for CMU cells shall be vermiculite type equal to
Zonolite by W.R. Grace Co., or perlite type equal to Permalite by Grefco, Inc. or

equal. Insulation shall be treated to prevent moisture absorption. "U" value in 8-in
filled lightweight CMU construction shall be 0.17, maximum.
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2.02

MORTAR AND GROUT MATERIALS

A

Portland cement shall conform to ASTM C150 Type Il. Masonry cements shall NOT be
used.

Lime for masonry mortar shall be hydrated, conforming to ASTM C207, Type S.

Sand shall be clean, durable particles, free from injurious amounts of organic matter. The
sand for mortar shall conform to the limits of ASTM C144. Sand for grout shall conform
to ASTM C404.

Water shall be free from injurious amounts of oils, acids, alkalis or organic matter, and
shall be clean and fresh.

Mortar shall conform to ASTM C 270, Type S, consisting of 1 part Portland cement, 1/2
part lime, 4-1/2 parts sand, or as otherwise acceptable to the Engineer. Ingredients shall
be accurately measured by volume in boxes especially constructed for the purpose by the
Contractor. Measurement by shovel will not be allowed.

Grout for bond beams, lintels, and reinforced cells of CMU shall conform to ASTM C
476, consisting of 1 part Portland cement, 1/10 part lime and 3 parts size No. 1 fine
aggregate as specified in ASTM C404. Ingredients shall be accurately measured by
volume in boxes especially constructed for the purpose by the Contractor. Measurement
by shovel will not be allowed. Minimum 28 day compressive strength of grout shall be
3000 psi.

PART 3: EXECUTION

3.01

A

3.02

GENERAL

Masonry shall be plumb, true to line, with level courses accurately spaced, and built to the
thickness and bond pattern indicated or specified. Concrete masonry units shall be dry
when laid. Each unit shall be adjusted to final position in the wall while mortar is still soft
and plastic. Any unit disturbed after mortar has stiffened shall be removed and relaid with
fresh mortar. Vertical cells to be filled with grout shall be aligned to provide a continuous
unobstructed opening of the dimensions shown. Chases shall be built in and not cut in.
Chases shall be plumb and shall be a minimum of one-unit length from jambs of
openings. Chases and raked-out joints shall be kept free from mortar or debris. Spaces
around metal door frames and other built-in items shall be solidly filled with mortar as
each course is laid. Anchors, wall plugs, accessories, flashings, and other items to be built
shall be installed as the masonry work progresses. All cutting and fitting of masonry,
including that required to accommodate the work of other sections shall be done by
masonry mechanics with masonry saws.

MORTAR AND GROUT
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Mortar and grout shall be machine mixed in an approved type of mixer in which
the quantity of water can be accurately and uniformly controlled. The mixing time
shall not be less than 5 minutes, approximately 2 minutes of which shall be for
mixing the dry materials and not less than 3 minutes for continuing the mixing
after the water has been added. Hydrated lime used for mortar or grout may be
mixed by either using the dry-mix method or first converting the hydrated lime
into a putty. Where the dry-mix method is employed, the materials for each batch
shall be well turned over together until the even color of the mixed, dry materials
indicates that the cementitious material has been thoroughly distributed
throughout the mass, after which the water shall be gradually added until a
thoroughly mixed mortar of the required plasticity is obtained. Mortar which has
begun to “set” or is not used within two and one-half hours after initial mixing
shall be discarded.

Grout for filling reinforced or unreinforced cells shall be consolidated and
reconsolidated in place by vibration to insure complete filling of the cells or
cavities.

Mortar boxes shall be cleaned out at the end of each day's work, and all tools shall
be kept clean. Mortar that has begun to set shall not be used.

3.03 MASONRY - INSTALLATION

A

No material which is frozen or covered with frost or snow shall be used in the
construction, and no antifreeze, salts or ingredients shall be mixed with the
mortar. Masonry shall not be laid at temperatures below 40 degrees F, unless
otherwise directed by the Engineer, and all work shall be done in such a manner as
to insure the proper and normal hardening of all mortar. All masonry work shall
be so protected and heated that the temperature at the surface will not fall below
50 degrees F for a period of 72 hours after placing. Any completed work found to
be affected by freezing shall be taken down and rebuilt by the Contractor at his
expense.

Hollow units shall be laid with full mortar coverage on horizontal and vertical
face shells, except that webs shall also be bedded in the starting course on
footings and where adjacent to cells or cavities to be reinforced and/or filled with
grout. Butter the vertical joint of unit already set in the wall and all contact faces
of the unit to be set. Each unit shall be placed and shoved against the unit
previously laid so as to produce a well-compacted vertical mortar joint for the full
shell thickness. Units shall set with all cells in a vertical position. The moisture
content of the units when laid shall not exceed 35 percent of the total absorption
as determined by laboratory test.

Solid units shall be laid with full head and bed joints.

Masonry units shall be laid in stretcher (running) bond unless otherwise shown.
Tool dense and neat.
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Sizes shall be as specified and called for on the Drawings, and where "Soaps™ and
"Splits" are used, the space between these members and the backup material shall
be slushed full of mortar.

Joints of all masonry shall be tooled in accordance with the following:

1. Wait until mortar is thumb-print hard before tooling joint. This may
require as much as 3 hours in the shade or 1 hour in the sun in the
summertime. The required personnel of the Contractor shall be kept on the
job after hours, if necessary, to properly tool joints.

2. Both vertical and horizontal joints shall be maintained uniform in spacing.
3. Joints for masonry shall be 3/8 in.
4. Mortar joints in exposed or painted exterior or interior surfaces shall be

tooled when thumbprint hard with a round shaped jointer. Joints in
unparged masonry below grade shall be pointed tight with a trowel. Mortar
joints in surfaces to be plastered, stuccoed, or covered with other masonry
shall be cut flush. Mortar protrusions extending into cells or cavities to be
reinforced and filled shall be removed.

Horizontal joints between top of masonry partitions and underside of
concrete beams or slabs shall be filled with mortar unless otherwise
indicated.

Install all frames required to be set in masonry, set masonry tightly against frames,
build in all frame anchors, and fill frames with mortar.

All masonry slots, chases, or openings required for the proper installation of the
work of other sections shall be constructed as indicated on the Drawings or in
accordance with information furnished before the work is started at the points
affected. No chase shall cut into any wall constructed of hollow units after it is
built, except as directed by the Engineer.

Surfaces shall be brushed as work progresses and maintained as clean as it is
practicable. Unfinished work shall be raked back where possible, and toothed only
where absolutely necessary. Before leaving fresh or unfinished work, walls shall
be fully covered and protected against rain and wind and before continuing work
previously laid work shall be swept clean. The tops of walls or other unfinished
work shall be protected against all damage by frost or the elements by means of
nonstaining waterproof paper, tarpaulins, boards or other means acceptable to the
Engineer. Covering shall extend minimum 2 feet down on each side of wall and
be held securely in place.
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O.

The Contractor shall build in all miscellaneous items to be set in masonry for
which placement is not specifically provided under separate Divisions, including
regrets, lintels, ties, electrical panel boxes, sleeves, vents, grilles, anchors,
grounds, and exterior electric conduits and fixtures, and shall cooperate with other
trades whose work is to be coordinated with the work under this Section.

Anchorage

1. General--all structural elements depending upon one another for continuity
or support shall be securely anchored to resist all forces which might tend
to separate the structural elements.

2. Intersecting Walls and Partition-Masonry walls and partitions shall be
securely anchored or bonded at points where they meet or intersect the
following method.

a. Bonding--Walls may be bonded by (1) laying at least 50 percent of
the units at the intersection in a masonry bond with alternate units
having a bearing of not less than 3 inches upon the unit below, or
(2) metal ties, joint reinforcement, or anchors as specified.

Loose steel lintels shall be furnished under Section 5500 and installed under this
section. Loose lintels shall be set in a full bed of mortar and supported by solid or
mortar-filled hollow concrete blocks as detailed on the Drawings.

Lintels - Furnish and place concrete masonry lintels of type and dimensions shown
and of the quality specified herein. Lintels shall extend at least 8 inches beyond
edge of opening and shall be firmly bedded at bearings in mortar of the same
quality as used in laying the wall.

Bed and grout all steel, for equipment and machinery, and items coming in contact
with masonry where grouting is required, including door bucks and frames set in
masonry. The Contractor shall install all anchor bolts, base plates, and seats in
masonry walls, and build in all items required for the completion of the building
as they apply to masonry.
Insulation Installation
1. The insulation shall be installed in the following locations:

a. In the cores of all exterior and interior hollow masonry unit walls.
2. The insulation shall be poured directly into the wall at any convenient

interval. Wall sections under doors and windows shall be filled before sills
are placed.
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3. All holes and openings in the wall through which insulation can escape
shall be permanently sealed or caulked prior to installation of the
insulation. Copper, galvanized steel, or fiberglass screening shall be used
in all weep holes.

3.04 REINFORCING

A

Vertical reinforcing steel, grouted for the full wall height, shall be provided where
indicated on the Drawings. Masonry dowels shall be cast in the concrete base slab
and fully grouted within the masonry wall to the top of the dowel. Masonry
dowels shall be provided at all exterior building corners with one dowel in the
corner coarse and one dowel in the adjacent coarse in each direction.

All bars shall be completely embedded in mortar. All reinforcement shall have a
minimum coverage of one bar diameter over all bars, but not less than 3/4-inch
except where exposed to weather or soil in which cases, the minimum coverage
shall be 2 inches.

Splices in Reinforcement. Splices in vertical and horizontal reinforcement shall be
at least 48 bar diameters. Provide corner bars for all horizontal reinforcement at
corner sections. Corner bars shall be "L" shaped and the same size as horizontal
reinforcement to which it is being spliced. The leg of each corner bar shall be the
required tension lap length for the size of the corner bar as stated above.

3.05 CLEANING

A

All holes in exposed masonry shall be pointed, and defective joints shall be cut
out and repainted with mortar of same color as that of the original and adjoining
work.

Exposed masonry shall be protected against staining by wall coverings, and excess
mortar shall be wiped off the surface as the work progresses.

All exposed masonry shall be thoroughly cleaned. Before applying any cleaning
agent to the entire wall, it shall be applied to a sample wall area of approximately
20 sq. ft. in a location acceptable to the Engineer. No further cleaning work may
proceed until the sample area has been accepted by the Engineer, after which time
the same cleaning materials and method shall be used on the remaining wall area.
If stiff brushes and water do not suffice, special cleaning procedures will be
required. Such procedures shall be undertaken only upon approval by the
Engineer. If masonry is cleaned with an acid solution, all sash, medial lintels and
other corrigible parts shall be thoroughly protected.

END OF SECTION
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SECTION 05120

STRUCTURAL STEEL

PART 1: GENERAL

1.01 SCOPE OF WORK

A

B.

Provide labor, material, equipment and services necessary for proper and complete
installation of all structural steel components.

Related work as called for on Drawings or specified in this or other
specifications.

1.02 QUALITY ASSURANCE

A

Comply with provisions of the following Codes, Specifications and Standards, except
as indicated or specified otherwise.

1. A.LS.C. "Code of Standard Practice for Steel Buildings and Bridges."

2. A.L.S.C. "Specifications for the Design, Fabrication and Erection of Structural
Steel for Buildings,” including "Commentary” and Supplements thereto as
issued.

3. A.LS.C. "Specifications for Architecturally Exposed Structural Steel."

4. A.1.S.C. "Specification for Structural Joints Using ASTM A325 or A490 Bolts"
approved by Research Council on Riveted and Bolted Structural Joint of
the Engineering Foundation.

5. AWS D1.1 "Structural Welding Code."

6 ASTM A 6 "General Requirements for Delivery of Rolled Steel Plates, Shapes,
Sheet Piling, and Bars for Structural Use.

Qualification for Welding Work

1. Qualify welding processes and welding operators in accordance with the AWS
"Standard Qualification Procedure."
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2. Provide certification that welders to be employed in the work have
satisfactorily passed AWS qualification tests within the previous 12 months for
type of welding they will be preforming.

3. If recertification of welders is required retesting will be Contractor's
responsibility.

1.03 SUBMITTALS
A. SHOP DRAWINGS

1. Submit shop and erection drawings to Engineer for review prior to fabrication.
Allow appropriate time for Engineer 5 review as outlined in 01300.

2. Shop drawings shall include the following:

a. Complete details and schedules for fabrication of each member, and for
shop assembly of members.

b. Complete details, schedules, procedures and diagrams indicating sequence
of erection.

c. Mark each member indicated on shop drawings in such a manner than
member designations on drawings coincide with member designation on
member in field.

B. Submit test reports and other data as required to show compliance with
Specification including certified copies of mill reports designating chemical and
physical properties.

PART 2: PRODUCTS

2.01 MATERIALS

A Rolled steel plates, beams, columns, bars, and Miscellaneous items shall be
structural quality carbon steel complying with ASTM A 36 (minimum yield 36,000

psi).

B. Anchor bolts shall comply with ASTM A307. Nuts shall conform to ASTM A307,
Grade B hexagon.
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C. High-strength threaded fasteners shall be 3/4 inch heavy hexagon structural bolts,
heavy hexagon nuts and hardened washers complying with ASTM A 325.
D. Electrodes for manual shield and metal-arc welding shall be covered mild steel
electrodes complying with AWS Code and ASTM A588, or E70 as required.
E. Electrodes and flux for submerged arc welding shall be bare mild steel electrodes and
fluxes complying with AWS Code and ASTM A588, or E70XX as required,
F. Shop applied primer shall comply with Section 09901
G. Corrosion-Resisting (Stainless) Steel
1. Plate, Sheet, Strip, Fasteners, Where No Welding Required: Per ASTM Al
67-81, Type 316 or 304.
2. Plate, Sheet, Strip, Fasteners Where Welding Required: Per ASTM A167-81,
Type 316L or 304L.
PART 3: EXECUTION
3.01 SHOP PAINTING
A. All new structural steel shall be shop primed in accordance with Section 09901.
3.02 FABRICATION
A. Fabricate and assemble structural assemblies in shop to greatest extent possible,
Fabricate items of structural steel in accordance with requirements of A.1.S.C.
Specifications and as indicated on final shop drawings.
B. Where finishing is required, complete assembly, including welding of units before
start of finishing operation. Provide finish surfaces of members exposed in final
structure free of markings, burrs, and other defects.
3.03 CONNECTIONS

A

Weld all shop connections to develop full strength of section.
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Bolt field connections, except where welded connections are indicated. Details
indicated on Drawings are to illustrate general methods of connection and do not
necessarily include all minor pieces required to complete the work. Such pieces
shall be provided as specified and required.

Connections for beams shall be designed to support a reaction equal to one half the
total uniform load capacity for the shape, span and steel specification of the
particular beam as tabulated in tables for "Allowable Loads on Beams" in the AISC
Manual of Steel Construction, latest edition.

Install all high strength bolts in accordance with "Tightening by Use of a Direct
Tension Indicator," of the Specification for Structural Joints Using ASTM A325 or
A490 Bolts, latest edition, as l.-approved by Research Council on Riveted and
Bolted Structural Joints and endorsed by American Institute of Steel Construction.

Provide all bolts, nuts and washers as specified, as indicated on Drawings, and as
required.

Welds shall be made only by operators who have been previously qualified by tests as
prescribed in "Standard Qualifications Procedure” of American Welding Society.
Fabricator shall provide Engineer with documents establishing qualifications of
welders involved in work if so requested.

Punch holes for Connection of all structural steel work in shop. Clearly mark such
holes on shop drawings. Additional holes not indicated on Drawings shall be
approved by Engineer and shall be drilled in field.

3.04 ERECTION

A

B.

All structural steel shall be accurately set and properly secured in place.

All bolted connections shall be bearing type with thread, excluded from bearing area
and using Direct Tension Indicator.

3.05 FIELD PAINTING

A

Structural steel shall be field painted in accordance with Section 09902.

END OF SECTION
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SECTION 05150

FURBISH EXISTING STEEL TANKS

PART 1: GENERAL

1.01 SCOPE OF WORK

A

B.

Provide labor, material, equipment and services necessary for proper and complete
restoration of all existing steel tanks and components which are to remain in service.

Related work as called for on Drawings or specified in this or other
specifications.

1.02 QUALITY ASSURANCE

A

Comply with provisions of the following Codes, Specifications and Standards, except
as indicated or specified otherwise.

1. A.LS.C. "Code of Standard Practice for Steel Buildings and Bridges."

2. A.L.S.C. "Specifications for the Design, Fabrication and Erection of Structural
Steel for Buildings,” including "Commentary” and Supplements thereto as
issued.

3. A.LS.C. "Specifications for Architecturally Exposed Structural Steel."

4. A.L1.S.C. "Specification for Structural Joints Using ASTM A325 or A490 Bolts"
approved by Research Council on Riveted and Bolted Structural Joint of
the Engineering Foundation.

5. AWS D1.1 "Structural Welding Code."

Qualification for Welding Work

1. Qualify welding processes and welding operators in accordance with the AWS
"Standard Qualification Procedure."
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2. Provide certification that welders to be employed in the work have
satisfactorily passed AWS qualification tests within the previous 12 months for
type of welding they will be preforming.

3. If recertification of welders is required retesting will be Contractor's
responsibility.

PART 2: PRODUCTS

Not Used

PART 3: EXECUTION

3.01

3.02

3.05

METAL CLEANING, AND METAL REPAIR OR REPLACEMENT

A. All metal surfaces which are to remain in service shall be sandblasted and prepared for
primer. Near white blast cleaning shall be done on all existing tanks and components.

B. A near white blast cleaned surface, when viewed without magnification, shall be free of
all visible oil, grease, dirt, dust, mill scale, rust, paint oxides, corrosion products, and
other foreign matter, except for staining. Staining shall be limited to no more than 5% of
each square inch of surface area and may consist of light shadows, slight streaks, or
minor discoloration caused by stains of rust, stains of mill scale or stains of previously
applied paint. Before blast cleaning, visible deposit of oil or grease shall be removed.

C. Lead paintis present on original surfaces. Removal and disposal shall be done with EPA
approved methods as described in Section 09850.

METAL REPAIR AND REPLACEMENT
A. All welds and structural cracks are to be ground out in a “V” shape and re-welded.

B. Metal with severe rust or weakness is to be replaced in total with equal to or greater
thickness metal.

FIELD PAINTING

A Steel surfaces shall be prepared and field painted in accordance with Sections 09901
and 09902.

END OF SECTION
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PART 1:

SECTION 05500

MISCELLANEOUS METAL

GENERAL

1.01 SCOPE OF WORK

A

Furnish all labor, materials, equipment and incidentals required and install covers,
grates, frames, manhole rungs, catch basin castings and other miscellaneous metals as
shown on the Drawings and specified herein. The miscellaneous metal items include
but are not limited to the following:

1. Miscellaneous anchors or anchor bolts except those specified to be furnished with
all equipment.

2. Cast iron frames, covers, grates, drain leaders and drains.

3. Steel plates, overhead steel door frames, angle frames, plates and channels.

1.02 RELATED WORK SPECIFIED ELSEWHERE

A

Anchor bolts for equipment are included in the respective Sections of Divisions
11, 14 and 15.

Pipe hangers, supports and concrete inserts along with pipe sleeves, wall sleeves,
and wall castings are included under Division 15.

1.03 COORDINATION

A

The work of this Section shall be completely coordinated with the work of other
Sections. Verify at the site both the dimensions and work of other trades adjoining
items of work in this Section before fabrication and installation of items herein
specified.

Furnish to the pertinent trades all items included under this Section that are to be
built into the work of other Sections.
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1.04 SUBMITTALS

A Detail shop drawings, as provided for in the General Conditions and Section 01300,
showing sizes of members, method of assembly, anchorage, and connection to other
members shall be submitted to the Engineer for approval before fabrication.

.05 FIELD MEASUREMENTS

A. Field measurements shall be taken at the site to verify or supplement indicated
dimensions and to insure proper fitting of all items.

1.06 REFERENCE SPECIFICATIONS

A Unless otherwise specified, materials shall conform to the following:
Structural Steel ASTM A36
Gray Iron Castings ASTM A48, Class 30
Galvanizing, general ASTM A123
Galvanizing, hardware ASTM A153
Galvanizing, assemblies ASTM A386
Bolts and Nuts for wood & concrete ASTM A307
Bolts and nuts for steel members ASTM A325-N
Stainless Steel - Bolts, nuts and washers ASTM A276, Type 316
I-Welding Rods for Steel AWS Spec. for Arc Welding

PART 2: PRODUCTS
2.01 ANCHORS, BOLTS, AND FASTENING DEVICES

A. Anchors, bolts etc., shall be furnished as necessary for installation of the work of this
Section.

B. Compound masonry anchors shall be of the type shown or required and shall be equal
to Star Slug compound masonry anchors manufactured by Star Expansion
Industries. Anchors shall be minimum "two unit" type.

C. The bolts used to attach the various members to the anchors shall be the sizes shown
or required. Aluminum and stainless steel shall be attached to concrete or masonry
by means of stainless steel machine bolts and iron or steel shall be attached with steel
machine bolts unless otherwise specifically noted.
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For structural purposes, unless otherwise noted, expansion bolts shall be Molly
"Parabolts”, Wej-it '"Ankr-Tite", Phillips Drill Co "Wedge Anchors", or Hilti Kwik-
Bolt". When length of bolt is not called for on the Drawings, the length of bolt
provided shall be sufficient to place the wedge portion of the bolt a minimum of 1-
inch behind the reinforcing steel within the concrete. Material shall be galvanized
steel, unless otherwise noted On the Drawings.

2.02 ALUMINUM ITEMS

A

Miscellaneous aluminum shapes and plates shall be fabricated as shown. Angle
frames for hatches, beams, grates, etc., shall be furnished complete with welded strap
anchors attached. Furnish all miscellaneous aluminum shown but not otherwise
detailed. Structural shapes and extruded items shall conform to the detail dimensions
or the plans within the tolerances published by the Aluminum Association, Inc.

2.03 STEEL ITEMS

A

Sleeves shall be steel or cast iron pipe in walls and floors with end joints as shown on
the Drawings. All pipe sleeves shall have center anchor around circumference as
shown.

Structural steel angle along with channel door frames shall be A36 steel provided as
shown on the drawings. Frames shall be galvanized and shall be fabricated with not
less than three anchors on each jamb.

All miscellaneous structural steel lintels and closures whether or not shown on the
Drawings shall be galvanized steel and shall be provided as a part of this Section and
installed under Section 4200.

Miscellaneous steel pipe for sleeves and lifting attachments and other uses as
required shall be Schedule 40 pipe fabricated according to the details shown on the
Drawings.

Frames, covers and grates for manholes, catch basins and inlets shall be of a good
quality, strong, tough even grained cast iron except as otherwise specified below.
Castings shall be as manufactured by the Neenah Foundry, Mechanics Iron Foundry,
or equal. Sizes shall be as shown on the Drawings. Covers to have letters “SEWER”
or “DRAIN”, as applicable, embossed on top.
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PART 3:

Miscellaneous steel shall be fabricated and installed in accordance with the
Drawings and shall include; beams, angles, support brackets, closure angles in roof at
edge of T-beam, base plates to support ends of T-beams, splice plates, anchor bolts
(except for equipment furnished in Divisions 11, 13, 14 and 15), and any other
miscellaneous steel called for on the Drawings and not otherwise specified.

Headed anchors shall be Nelson type H4L or 53L or equal, flux filled, welded to
plates or other embeds as shown on the drawings. Studs shall be made from cold
drawn steel grades C-1010 through C-1020 per ASTM A-10B and shall be welded per
the manufacturer's recommendations.

EXECUTION

3.01 FABRICATION

A

All miscellaneous metal work shall be formed true to detail, with clean, straight,
sharply defined profiles and smooth surfaces of uniform color and texture and free
from defects impairing strength or durability.

Connections and accessories shall be of sufficient strength to safely withstand
stresses and strains to which they will be subjected. Steel accessories and connections
to steel or cast iron shall be steel, unless otherwise specified. Threaded connections
shall be made so that the threads are concealed by fitting.

Welded joints shall be rigid and continuously welded or spot welded as specified or
shown. The face of welds shall be dressed flush and smooth. Exposed joints shall be
close fitting and jointed where least conspicuous.

Welding of parts shall be in accordance with the latest edition of the AWS structural
welding code for steel (DI.1) or aluminum (DI.2) as appropriate and shall only be
done where shown, specified, or permitted by the Engineer. All welding shall be
done only by welders certified as to their ability to perform welding in accordance
with the requirements of the AWS Code. Component parts of built-up members to
be welded shall be adequately supported and clamped or held by other adequate
means to hold the parts in proper relation for welding.

Welding of aluminum work shall be on the unexposed side as much as possible in
order to prevent pitting or discoloration.

MI aluminum finish exposed surfaces, except as specified below, shall have

manufacturer's standard mill finish. A coating of methacrylate lacquer shall be
applied to all aluminum before shipment from the factory.
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Castings shall be of good quality, strong, tough, even-grained, smooth, free from
scale, lumps, blisters, sand holes, and defects of any kind which render them unfit for
the service for which they are intended. Castings shall be thoroughly cleaned and will
be subjected to a hammer inspection in the field by the Engineer. All finished
surfaces shown on the Drawings and/or specified shall be machined to a true plane
surface and shall be true and seat at all points without rocking. Allowances shall be
made in the patterns so that the thickness specified or shown shall not be reduced in
obtaining finished surfaces. Castings will not be acceptable if the actual weight is less
than 95 percent of the theoretical weight computed from the dimensions shown.
The Contractor shall provide facilities for weighing castings in the presence of the
Engineer showing true weights, certified by the supplier.

All steel finish work shall be thoroughly cleaned, by effective means, of all loose mill
scale, rust, and foreign matter before shipment and shall be given one shop coat of
primer compatible with finish coats specified in Painting Section after fabrication but
before shipping. Preparation for shop painting shall be in accordance with Steel
Structures Painting Council Specification SP-6. Paint shall be applied to dry
surfaces and shall be thoroughly and evenly spread and well worked into joints and
other open spaces. Abrasions in the field shall be touched up with primer
immediately after erection. Final painting is specified in Painting Section 09902.

Galvanizing, where required, shall be the hot-dip zinc process after fabrication.
Following all manufacturing operations, all items to be galvanized shall be
thoroughly cleaned, pickled, fluxed, and completely immersed in a bath of molten
zinc. The resulting coating shall be adherent and shall be the normal coating to be
obtained by immersing the items in a bath of molten zinc and allowing them to
remain in the batch until their temperature becomes the same as the bath. Coating
shall be not less than 2 oz per square foot of surface.

3.02 INSTALLATION

A

Install all items furnished except items to be embedded in concrete or masonry
which shall be installed under Division 3 and Division 4 respectively. Items to be
attached to concrete or masonry after such work is completed shall be installed in
accordance with the details shown. Fastening to wood plugs in masonry will not be
permitted. All dimensions shall be verified at the site before fabrication is started.

All steel surfaces to come in contact with exposed concrete or masonry shall receive

a protective coating of an approved heavy bitumastic troweling mastic applied in
accordance with the manufacturer's instructions prior to installation.
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Where aluminum contacts a dissimilar metal, apply a heavy brush coat of zinc-
chromate primer followed by two coats of aluminum metal and masonry paint to the
dissimilar metal.

Where aluminum contacts masonry or concrete, apply a heavy coat of acceptable
alkali resistant paint to the masonry or concrete.

Where aluminum contacts wood, apply two coats of aluminum metal and masonry
paint to the wood.

High strength steel bolting may be visually inspected. All high strength bolts shall
have the turned portion marked with reference to the steel being connected after
the nut has been made snug and prior to final tightening. These marks shall be
considered in the inspection. Rejected bolts shall be either replaced or retightened as
required. In cases of disputed bolt installations, the bolts in question shall be
checked by a calibrated wrench certified by an independent testing laboratory
acceptable to the Engineer. The certification shall be at the Contractor's expense.

Any material or workmanship which is rejected by the Engineer either at the shop,
mill, or buildings must be promptly replaced by the Contractor to the Engineer's
entire satisfaction at no additional cost to the Owner. The fact that work has been
accepted at the shop and mill shall not prevent its final rejection at the site, or
even after it has been erected, if it is found to be defective in any way.

END OF SECTION
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SECTION 05520

METAL FABRICATIONS/HANDRAILS

PART 1: GENERAL
1.01 SCOPE OF WORK
A. Provide all labor, materials, and equipment required to construct and
install metal fabrications as shown on the Drawings and specified herein.
Included in this section are handrails, grating, nuts, bolts, anchors, hatches,
ladders, and stairs.
1.02 RELATED WORK NOT INCLUDED

A. Concrete work is included in Division 3.

B. Castings are included in Division 5.
C. Flashing and sheet metal work for roofing is included in Division 7.
D. Painting is included in Division 9.

1.03 QUALITY ASSURANCE

A. All fabricated materials shall be of the highest quality, free of structural,
handling, and workmanship defects.

C. Preassemble items in shop to greatest extent possible to minimize field
splicing and assembly. Disassemble units only as necessary for shipping
and handling limitations. Clearly mark units for reassembly and
coordinated installation.

1.04 SUBMITTALS
A. Shop Drawings

1. The CONTRACTOR shall submit to the ENGINEER in
accordance with Division 1, Section 01300 detailed shop drawings
of all materials to be fabricated, and shall receive the Engineer’s
certification of review before fabrication. Include plans, elevations
and details of sections and connections. Show anchorage and
accessory items. Provide templates for anchor bolt installation by
others. Include any requirements for surface preparation, paint
products, or grout.
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B.

Where materials or fabrications are indicated to comply with
certain requirements for design loadings, include structural
computations, material properties and other information needed for
structural analysis. This shall not relieve the CONTRACTOR of
responsibility for all errors, omissions, and deviations of his shop
drawings from the Drawings and Specifications and from
requirements of final results called for in the Drawings and
Specifications.

Samples

1.

The CONTRACTOR shall submit 2 sets of representative samples
of materials and finished products as may be requested by the
ENGINEER, or as specified herein.

PART 2: PRODUCTS

201 MATERIALS

A

Steel

1.

Steel fabrication shall be done in conformity with the "AISC Load
and Second Edition dated December 1, 1993, latest revision.

Prime and paint in accordance with Division 9, unless otherwise
required or permitted.

Unless otherwise noted on the Drawings or in the Specifications,
galvanizing shall be by hotdip process in accordance with ASTM
A 525-93, Coating Designation G90 (previous Coating Class
Commercial 1.25 oz. per sq. ft.).

Damaged zinc coating shall be repaired according to Federal

Specification DOD-21035A (Galvanizing Repair Spec.) and
ASTM A 780-93a as follows:
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B.

a. Remove foreign matter from both damaged and contiguous
undamaged area by wire brushing and cleaning with metal
conditioner recommended by cold galvanizing coating
manufacturer.

b. Apply 2 coats of cold galvanizing coating to damaged area,
ensuring an overlap of the surrounding undamaged
galvanizing for continuity of galvanic protection. Cold
galvanizing coating shall be Z.R.C. Chemical Products Co.,
"Z.R.C. Cold Galvanizing" or Galvicon Corp., "Cold
Galvanizing," or equal.

Aluminum

1.

Aluminum shall have a high resistance to corrosion and shall be
Alloys 6061-T6, 6062-T6, 6063-T5, 6063-T6, or 6105-T5 for
wrought products such as rods, bars, standard structural shapes,
extrusions, and forgings; and Alloy 214 for castings, or equal.

Aluminum fabrication shall be in accordance with ASCE the
Aluminum Association "Specifications for Aluminum Structures,”
latest revision. Welding shall be done by the argon-shielded
tungsten-arc method or the automatic or semi-automatic argon-
shielded consumable-electrode method, or equal. Welding rods and
electrodes shall be in strict accordance with above specifications.

Where anodic coating is required and type is not specified or
shown on the Drawings, coating shall be Class Il Clear (204-R1).
Anodic coatings shall conform to the following requirements:
a. Clear Anodic Coatings
(1) Class Il Clear (204-R1) (0.4 Mil Coating)
@ The exposed surfaces of aluminum shall be
cleaned of all fabricating oils and foreign matter,
given a medium caustic etch pretreatment.
(2) Class I Clear (215-R1) (0.7 Mil Coating)
b. Color Anodic Coatings
1) All aluminum parts (both extrusion and sheet stock)
shall be of a controlled aluminum alloy and temper

suitable for receiving an electrochemically
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produced hard anodic oxide coating. All aluminum
parts (both extrusion and sheet stock) shall receive a
caustic etch pretreatment to remove all surface
foreign matter followed by an electrochemically
produced anodic oxide coating having a minimum
coating thickness of 0.7 mil. Color shall be
specified by the OWNER and range samples shall
be submitted to establish the upper and lower limits
of color variations.

2.02 HANDRAILS AND TOEBOARDS

A

General

1.

All handrail components and systems shall meet the requirements
of Kentucky OSHA Standards for General Industry, ADAAG, and
the Kentucky Building Code.

Handrail shall be the product of a company normally engaged in
the manufacture of pipe railing.

Toeboards shall be provided on handrails as required by OSHA
and as shown on the Drawings. (Examples of required locations
are walkways, platforms, runways, and wherever tools, machine
parts or materials are likely to be stored or fall to the next lower
level.)

Openings in the railing shall be guarded by a self-closing handrail
gate.

Handrail and toeboard finish shall be Aluminum Association MI0-
C22-A41 (215-R1). The pipe shall be plastic wrapped. The plastic
wrap is to be removed after erection.

Aluminum surfaces in contact with concrete, grout or dissimilar
metals shall be protected with a coat of bituminous paint or zinc
chromate paint, mylar isolators, or other approved material.

The ENGINEER may request a vertical post sample. The sample
shall include top and intermediate rail connections and base flange
connection.

Shop drawing submittals shall include verification that all
components, including base flanges, side mounting assemblies and
anchor bolts, will meet required strength capacities. Anchorages
shall be identical to those shown on the Drawings.
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B.

Acceptable manufacturers:

a. Thompson Fabricating Company - Tuf Rail

b. Hollaender Manufacturing Company - Interna-Rail

C. A manufacturer providing an acceptable equivalent
product.

Standard Aluminum Handrail

Handrail posts spacing shall be a maximum of 6'-0". Posts and
railings shall be 1-1/2 inch diameter Schedule 40 aluminum pipe
alloy 6061-T6, 6063-T6, or 6105-TS. The manufacturer shall show
that their posts are of adequate strength to meet the loading
requirements. If the manufacturer's posts are not of adequate
strength, the manufacturer may reduce the post spacing or add
reinforcing dowels or may do both in order to meet loading
requirements.

Handrails and stair rails shall be designed to withstand a 200 Ib.
concentrated load applied in any direction at any point on the top
rail. Hand-rails and stair rails shall also be designed to withstand a
load of 50 Ib./ft. applied horizontally to the top rail. The 200 Ib.
load will not be applied simultaneously with the 50 Ib./ft. load. In
addition, the handrails shall be designed to withstand a load of 100
Ib./ft. applied vertically downward to the top rail and
simultaneously with the 50 Ib./ft. horizontal load. The 100 Ib./ft.
vertical load does not apply to stair rails.

The manufacturer shall submit calculations to the ENGINEER for
review. Testing of base castings or base extrusions by an
independent  laboratory or manufacturer's laboratory  (if
manufacturer's laboratory meets the requirements of the Aluminum
Association) will be an acceptable substitute for calculations.
Calculations will be required for approval of all other design
aspects.

The handrail shall be made of pipes joined together with
component fittings. All components must be mechanically fastened
with stainless steel hardware. Components that are pop-riveted or
glued at the joints will not be acceptable.

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.
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C.

6. Standard fasteners into concrete shall be 1/2" x 6-3/8" minimum
embedment, AISI 304 stainless steel adhesive anchors. Anchor
bolts shall be furnished by the handrail manufacturer.

7. Toeboard shall conform to OSHA standards. Toeboard shall be 4
inches high and shall be an extrusion that attaches to the posts with
clamps which will allow for expansion and contraction between
posts. Toeboard shall be set 1/4 inch above the walking surface.

Performance

1. Handrail system design, construction and installation shall meet or
exceed all applicable federal and state regulations. Handrail
anchors, posts, rail and fabric shall be capable of withstanding a
load of at least 200 pounds applied in any direction at any point on
the top rail, with a minimum of deflection.

2. The manufacturer shall submit to the ENGINEER certified test
data verifying the strength of his handrail system.

2.03 STEEL FRAMED STAIRS

A.

General: Construct stairs to conform to sizes and arrangements indicated,;
join pieces together by welding unless otherwise indicated. Provide
complete stair assemblies including metal framing, hangers, columns,
railings, newels, balusters, struts, clips, brackets, bearing plates and other
components necessary for the support of stairs and platforms and as
required to anchor and contain the stairs on the supporting structure.

Stair Framing: Fabricate stringers of structural steel channels, or plates, or
a combination thereof, as indicated. Provide closures for exposed ends of
stringers. Construct platforms of structural steel channel headers and
miscellaneous framing members as indicated. Bolt or weld headers to
strings, newels and framing members to strings and headers; fabricate and
join so that bolts, if used, do not appear on finish surfaces. Where masonry
walls support steel stairs, provide temporary supporting struts designed for
erection of steel stair components before installation of masonry.

Steel Floor Plate Treads and Platforms: Provide raised pattern steel floor
plate complying with FS QQ-F-461, Class I. Provide pattern indicated or,
if not indicated, as selected from manufacturer's standard patterns. Provide
plate manufacturer's standard abrasive granules, rolled into surface of steel
plate, complying with ASTM A-283/A-283M-93, Grade A.
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Form treads of 1/4 inch thick steel floor plate with integral nosing
and back edge stiffener. Weld steel supporting brackets to strings
and treads to brackets.

Fabricate platforms of steel floor plate of thickness indicated.
Provide nosing matching that on treads at all landings. Secure to
platform framing members with welds.

D.  Galvanize all steel stair components.

2.04 STEEL PIPE RAILINGS AND HANDRAILS

A Fabricate steel pipe railings and handrails to design, dimensions, and
details indicated. Provide railing and handrail members formed of pipe of
sizes and wall thickness indicated, but not less than that required to
support design loading.

B. Interconnect railing and handrail members by butt-welding or welding
with internal connectors, at fabricator's option, unless otherwise indicated.

1.

2.

At tee and cross intersections provide coped joints.

Form bends by use of prefabricated elbow fittings and radius bends
or by bending pipe, at fabricator's option.

Form simple and compound curves by bending pipe in jigs to
produce uniform curvature for each repetitive configuration
required; maintain cylindrical cross-connection of pipe throughout
entire bend without buckling, twisting or otherwise deforming
exposed surfaces of pipe.

Provide wall returns at ends of wall-mounted handrails, except
where otherwise indicated.

Close exposed ends of pipe by welding 3/16 inch thick steel plate
in place or by use of prefabricated fittings.

Toe Boards: Where required, provide toe boards at railings around
openings and at the edge of open-sided floors and platforms.
Fabricate to dimensions and details indicated, or if not indicated,
use a 4" high x 1/4" plate secured to each railing post and
intermediate brackets, as required, with stainless steel fasteners.
Provide for thermal expansion and contraction, as necessary,
through elongated fastener holes, or equal.
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Brackets, Flanges, Fittings and Anchors: Provide wall brackets, end
closures, flanges, miscellaneous fittings and anchors for interconnections
of pipe and attachment of railings and handrails to other work. Furnish
inserts and other anchorage devices for connecting railings and handrails
to concrete or masonry work.

1.  For railing posts set in concrete, provide sleeves of galvanized steel
pipe not less than 6 inches long and with an inside diameter not less
than 1/2 inch greater than the outside diameter of pipe. Provide steel
plate closure welded to bottom of sleeve and of width and length not
less than 1 inch greater than outside diameter of sleeve.

2. Provide friction fit, removable covers designed to keep sleeves clean
and hold top edge of sleeve 1/2 inch below finished-surface of
concrete.

Galvanize steel railings, including pipe, fittings, brackets, fasteners and
other ferrous metal components.

2.05 GRATINGS

A

B.

Gratings shall be the dimensions required on the Drawings and as required
to meet deflection specs. below and of aluminum Alloy 6063-T5, 6063-
T6, or 6061 -T6, or equal. Gratings shall be designed for an allowable
uniformly distributed load of 200 Ibs./s.f. and a concentrated load of 400
Ibs./ft. of width with less than 0.25 inch deflection.

Gratings shall be IKG Industries "IBar," Reliance "ILok," or equal.

206 NUTS AND BOLTS

A

Unless otherwise shown on the Drawings or required in other parts of
these Specifications, all nuts and bolts shall be in accordance with ASTM
A 307-93a, Grade A and shall be electrogalvanized according to ASTM B
633-85 (1994).

All nuts, bolts, washers and accessories in contact with water, in any moist
atmosphere or damp area such as occurs above water, or embedded in
concrete exposed to the weather, shall be Type 302 or 304 stainless steel.
Stainless steel nuts, bolts, and washers shall be used to fasten aluminum to
all materials including aluminum.
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2.07

2.08

2.09

2.10

CONCRETE ANCHORS

A.

Sizes and spacings or numbers of anchors shall be shown on the Drawings
and materials shall comply with exposure requirements listed under Nuts
and Bolts above. All anchors used for securing moving or vibrating
equipment (pumps, motors, gears, sluice gates, conveyors, etc.), shall be
of the cast-in-place type.

The size and number of anchors shall be approved by the equipment
manufacturer.

Unless specifically noted otherwise on the Drawings or Specifications,
concrete anchors for other applications shall be chemical grout-type
anchors equal to Hilti "HVA Adhesive Anchor,” or Ramset "Chemset
Chemical Anchors.” Installation shall be in strict accordance with the
manufacturer's recommendations which shall be available on the job site.

ALUMINUM LADDERS

A

Aluminum ladders shall be fabricated as detailed on the Drawings.

HATCHES

A

Metal hatches shall be fabricated as detailed on the Drawings.

GUARD POST

A

Concrete filled, steel posts shall be as shown on Drawings.

PART 3: EXECUTION

3.01

GENERAL

A.

The CONTRACTOR shall be responsible for all errors, omissions, and
deviations of the shop drawings from the Drawings and Specifications.
Any errors or omissions shall be brought to the attention of the
ENGINEER whose interpretation and instructions shall be received before
proceeding with the fabrication of that portion of the work.

Manufacturers' printed installation instructions shall be strictly followed
and any conflicts with the shop drawings and/or Contract Drawings shall
be directed to the ENGINEER for resolution before proceeding with
installation.
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3.02 HANDRAILS

A

All base plates, inserts and anchorages shown embedded in concrete shall
be accurately located and secured before placing concrete as per a
manufacturer supplied template. All structural members and components
shall be accurately leveled, plumbed and secured at locations shown on the

Drawings.

Painting

1. Cleaning and painting of all fabricated materials shall be in strict
accordance with Division 9, of these Specifications.

Steel

1. All fabrication and erection shall be done in conformity with the
"AISC Load and Resistance Factor Design Specification for
Structural Steel Buildings,” Second Edition dated December 1,
1993, latest revision.

2. Refer to Article 2.01 A. of this Specification Section for repair of
galvanized surfaces.

Aluminum

1. The contact surfaces of aluminum with steel, dissimilar materials,
concrete and/or masonry shall be protected from corrosion by a
coating of coal tar, Kop-Coat Bitumastic Super Service Black, or
equal.

2. Aluminum surfaces embedded in concrete shall be protected from

corrosion by a tightly adherent coating of 2 applications of zinc
chromate primer.

General

1.

Shop drawings and handrail manufacturer’s printed instructions
shall be closely followed during handrail installation. Posts shall
be installed plumb and rails parallel.

Required anchorages shall be strictly followed.
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Workmanship

1. All rail and post cuts shall be square and accurate for minimum
joint gap, clean and straight, and free of burrs and nicks.

2. In exterior and high humidity interior fabricated fitting
installations, provision shall be made to drain entrapped water
from inside the railing system to prevent electrolysis and/or
damage from freezing. Manufacturer’s printed instructions shall
be strictly followed.

3. Welds and damaged areas shall be finished and coated according to
Article 2.02, this Section.

4, Where required, holes shall be drilled and countersunk the correct
size for proper fit of all components.

5. In aluminum handrail systems where protection is applied for
prevention of electrolysis from dissimilar materials, visibility of
protective material shall be minimized.

6. Handrail system surfaces shall be protected from physical damage
and discoloration during storage, assembly and installation.
manufacturer’s coverings to protect anodized finishes shall be left
intact until damage from construction operations no longer exists.

Rigidity

1. Posts shall be continuous from mounting surface to top rail.

2. Top and bottom rails shall be unspliced lengths between posts
except as covered under expansion joints.

3. Railing manufacturer's instructions shall be strictly followed
regarding torqueing and tightening of fittings, and type and
materials of fasteners.

4. Only stainless steel fasteners shall be used in aluminum

installations, unless otherwise noted.

Expansion Joints

1.

To prevent excessive stresses and misalignment in standard
aluminum handrail systems, expansion joints and gaps shall be
provided in top and bottom rails. Joints shall be located within 8
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inches of posts and supports and the top and bottom rail joints shall
be in vertical alignment. In fence-type handrail systems, top rail
couplings shall be furnished with galvanized expansion
compression spring as required in PART 2, this Section.

2. Where sleeve-type expansion joints are used, fasten only one side
of sleeve to rail and allow other side of sleeve to slide on adjacent
rail in standard aluminum handrail systems.

3. Gaps shall be provided according to the table below which is based
on coefficients of expansion of 0.000013 inch/°F for aluminum and
0.0000065 inch/°F for steel; a temperature difference of 120 degrees
Fahrenheit less the minimum listed temperature; and an expansion
joints spacing of 24'-0" on centers for aluminum and 40'-0" on
centers for steel. Where it is known that other temperature
differentials and/or expansion joint spacings will be experienced, gap
dimensions can be determined by: gap in inches = (coefficient of
expansion) x (temperature difference from maximum to minimum) x
(distance in inches between expansion joints).

EXPANSION JOINTS GAP TABLE
Gap Dimension Required at Each Expansion Joint

Aluminum Railing with Steel Railing with
Temperature (°F) at Expansion Joints Expansion Joints
Time of Installation on 24-'0" Centers on 40'-0" Centers
-20to 0 1/2" 7/16"
0to 20 7/16" 3/8"
20to 35 3/8" 5/16"
3510 50 5/16" 1/4"
50to 70 1/4" 1/4"
70to 90 3/16" 3/16"
90to 120 1/8” 1/8”

3.03 GRATINGS

A Grating frames shall be installed flush with the floor surface. Adequate
blocking shall be provided to hold corners square during placing concrete
and exposed aluminum surfaces shall be protected to prevent pitting from
the concrete. Surfaces embedded in concrete shall be protected as covered
under Article 3.01, this Section.

3.04 NUTS AND BOLTS
A. Bolts embedded in concrete shall be secured with templates at the time of
pouring concrete. Bolts shall be suitably protected from damage

throughout the construction period.
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3.05

3.06

3.07

3.08

B. Damaged galvanized surfaces on nuts and bolts shall be repaired
according to Article 2.01, this Section.

CONCRETE ANCHORS

A. Concrete anchors shall be installed strictly in accordance with
manufacturer's printed instructions which shall be available on the job site.

B. Refer to Division 15 for supporting small pipe.

LADDERS

A Install ladders as herein specified and as detailed on the Drawings.
HATCHES

A. Install hatches as herein specified and as detailed on the Drawings.

GUARD POSTS

A. Set in concrete as indicated. Fill cores solidly with air-entrained concrete

having a 28-day minimum compressive strength at 3,000 psi.

END OF SECTION
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SECTION 05526

ALUMINUM GRATING

PART 1: GENERAL
1.01 SCOPE OF WORK

Provide all labor, materials, equipment and services required to furnish and install metal bar grating
where shown on the Plans.

1.02 RELATED WORK
Section 05500 — Miscellaneous Metal
1.03 REFERENCES
A. Design, fabrication and installation of grating shall be in accordance with the Metal
Bar Grating Manual, Latest Edition, published by National Association of
Architectural Metal Manufacturers.
B. ASTM B-221
1.04 SUBMITTALS
A. Submit shop drawings as described in Section 01300.
B. Indicate areas to receive grating details and dimensions, and material specifications.
C. Show anchorage details and locations.

PART 2: PRODUCTS

2.01 GRATING: Aluminum Rectangular Bar SG Series by Ohio Gratings, Inc., or approved
equal.

2.02 BEARING BARS: Rectangular Bar on 1-3/16” centers maximum.
2.03 CROSS BARS: Locked at right angles to bearing bars at a maximum of 4” on center.
2.04 SURFACE: Plain
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2.05 LOADING: Grating to carry a pedestrian loading equal to a uniform load of 100# per square
foot over the required clear span with deflection not to exceed ¥4”.

2.06 FINISH: Mill finished.

2.07 FABRICATION AND TOLERANCES: Inaccordance with the NAAMM Metal Bar Grating
Manual.

PART 3: EXECUTION
3.01 INSTALLATION

A. Grating shall be set with full and uniform end bearing to preclude rocking; do not use
wedges or shims.

B. Anchor grating with saddle clips in accordance with manufacturer’s
recommendations or as detailed on the Drawings.

C. Provide openings for the passage of pipe, valve and equipment operators, conduit,
stems and similar work; openings for circular obstructions shall be at least 2 inches
larger in diameter than the obstruction. All openings shall be banded.

END OF SECTION
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SECTION 05531

ALUMINUM ACCESS HATCHES

PART 1: GENERAL

1.01

SCOPE OF WORK

Provide all labor, materials, equipment and services required to furnish and install aluminum access
hatches grating where shown on the Plans.

1.02

RELATED WORK

Section 05500 — Miscellaneous Metal

1.03

SUBMITTALS

A Submit shop drawings as described in Section 01300.

B. Indicate areas where the hatches are to be used.
C. Show installation details.
D. Indicate coordination with equipment suppliers where openings for such equipment

are required.

PART 2: PRODUCTS

2.01

CHANNEL FRAME ACCESS HATCHES

The hatches shall be as manufactured by the Bilco Company (or equal). Double leaf access
hatches shall be Type JD and single leaf access hatches shall be Type J where channel frame
installations are required. The size of the hatches shall be as shown on the Plans or of a size
which is adequate for removal of the equipment below. Door leaf shall be ¥2” aluminum
diamond pattern plate to withstand a live load of 300 Ib/ft?> with a maximum deflection of
1/150" of the span. Channel frame shall be ¥ aluminum with an anchor flange around the
perimeter and have a minimum cross-section area of 7-1/2 in? to allow for adequate water
drainage. A Sch. 40 PVC pipe shall be attached to the channel frame to allow water to drain
to the outside of the structure to a crushed stone french drain. Door shall be equipped with
heavy forged brass hinges having 3/8” minimum diameter stainless steel pins and pivot so
that the cover does not protrude into the channel frame. Compression spring operators
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2.02

enclosed in telescopic tubes shall be provided for smooth, easy and controlled door operation
throughout the entire arc of opening and closing. Operation shall not be affected by
temperature. The door shall automatically lock in the vertical position by means of a heavy
steel hold-open arm with release handle. A Type 316 stainless steel snap lock with a
gasketed cover plug and a removable turn handle shall be provided. A 1-1/2” drainage
coupling shall be located in the front right corner of the channel frame. Hardware shall be
zinc plated and chromate sealed and all fasteners shall be Type 316 stainless steel. Finish
shall be a Mill-finish with bituminous coating applied to exterior of the frame.

TEE FRAME ACCESS HATCHES

The hatches shall be as manufactured by the Bilco Company (or equal). Double leaf access
hatches shall be Type KD and single leaf access hatches shall be Type K. The size of the
hatches shall be as shown on the Plans or of a size which is adequate for removal of the
equipment below.

Frame shall be ¥ extruded aluminum with built-in neoprene cushion and with strap anchors
bolted to exterior. Door leaf shall be ¥ aluminum diamond plate to withstand a live load of
150 Ib/ft? with a maximum allowable deflection of 1/150™ of the span. Cast steel cam-action
hinges shall be bolted to underside and pivot on torsion bars for smooth, easy and controlled
door operation throughout the entire arc of opening and closing. Operation shall not be
affected by temperature. Doors shall open to 90 degrees and lock automatically in that
position. A vinyl grip handle shall be provided to release the cover for closing. A Type 316
stainless steel snap lock and removable turn handle shall be provided. Aluminum shall be
mill finish, with bituminous coating to be applied to exterior of frame by manufacturer.
Hardware shall be zinc plated and chromate sealed.

PART 3: EXECUTION

3.01

INSTALLATION

Installation shall be in accordance with manufacturer’s instructions.

END OF SECTION
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SECTION 06112
FRAMING AND SHEATHING

PART 1 GENERAL

11

1.2

SUMMARY

A

Section includes wall, and roof framing; built-up structural beams and columns;
diaphragm trusses; floor, wall, and roof sheathing; sill gaskets and flashings;
preservative treatment of wood; fire retardant treatment of wood; miscellaneous
framing and sheathing; telephone and electrical panel back boards; and concealed
wood blocking for support of toilet and bath accessories wall cabinets and wood
trim.

REFERENCES - use as appropriate to selected materials.

A.

American National Standards Institute:

1. ANSI A135.4 - Basic Hardboard.

2. ANSI A208.1 - Mat-Formed Wood Particleboard.
American Wood-Preservers’ Association:

1. AWPA C1 - All Timber Products - Preservative Treatment by Pressure
Process.

2. AWPA C20 - Structural Lumber - Fire-Retardant Treatment by Pressure
Processes.

National Institute of Standards and Technology:

1. NIST PS 20 - American Softwood Lumber Standard.

Northeastern Lumber Manufacturers Association:

1. NELMA - Standard Grading Rules for Northeastern Lumber.

National Lumber Grades Authority:

1. NLGA - Standard Grading Rules for Canadian Lumber.

The Redwood Inspection Service:

1. RIS - Standard Specifications for Grades of California Redwood Lumber.
Southern Pine Inspection Bureau:

1. SPIB - Standard Grading Rules for Southern Pine Lumber.

West Coast Lumber Inspection Bureau:
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1.3

14

1.5

1. WCLIB - Standard Grading Rules for West Coast Lumber.

Western Wood Products Association:
1. WWPA G-5 - Western Lumber Grading Rules.

SUBMITTALS

A.

Shop Drawings For Site Fabricated Truss Frame: Indicate dimensions, wood
species and grades, component profiles, drilled holes, fasteners, connectors,
erection details and sequence.

Product Data: Submit technical data on insulated sheathing, wood preservative
materials, and application instructions.

Samples of Exposed To View Wood Members: Submit two samples, illustrating
wood grain, stain, and finish.

QUALITY ASSURANCE

A

Perform Work in accordance with the following:
1. Lumber Grading Agency: Certified by NIST PS 20.

2. Wood Structural Panel Grading Agency: Certified by EWA - The
Engineered Wood Association.

In lieu of grade stamping exposed to view lumber and wood structural panels,
submit manufacturer's certificate certifying Products meet or exceed specified
requirements.

Design structural site or shop fabricated trusses under direct supervision of
Professional Engineer experienced in design of this Work and licensed in State of
Kentucky.

DELIVERY, STORAGE, AND HANDLING

A.

Protect trusses from warping or other distortion by stacking in vertical position,
braced to resist movement.

PART 2 PRODUCTS

2.1

LUMBER MATERIALS

A.

B
C.
D

Lumber Grading Rules: AF&PA.
Beam Framing: Stress Group D, 19 percent maximum moisture content.
Joist Framing: Stress Group D, 19 percent maximum moisture content.

Rafter Framing: Stress Group D, 19 percent maximum moisture content.
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2.2

2.3

2.4

2.5

E. Non-structural Light Framing: Stress Group D, 19 percent maximum moisture

content.
F. Studding: Stress Group D, 19 percent maximum moisture content.
G. Miscellaneous Framing: Stress Group D 19 percent maximum maoisture.

SHEATHING MATERIALS

A. Wood Structural Panel Roof Sheathing: Oriented Strand Board; Exposure
Durability 1 exterior.

B. Telephone and Electrical Panel Boards: Plywood, fire retardant treated.
SHEATHING AND UNDERLAYMENT LOCATIONS
A. Sloped Roof Sheathing: 1/2 inch thick, 48 x 96 inch sized sheets, square.

B. Above Grade Wall Sheathing: 1/2 inch thick, 48 x 96 inch sized sheets, square
edges.

ACCESSORIES
A. Fasteners and Anchors:

1. Fasteners: Hot dipped galvanized steel for high humidity and treated wood
locations, unfinished steel elsewhere.

2. Anchors: Expansion shield and lag bolt type for anchorage to solid
masonry or concrete.

B. Structural Framing Connectors: Joist Hangers: Hot dipped galvanized steel, sized
to suit framing conditions.

C. Sill Gasket on Top of Foundation Wall: 1/4 inch thick, plate width closed cell
polyethylene foam from continuous rolls.

D. Sill Flashing (Under Sill Gasket): 6 mil thick, galvanized steel.
E. Building Paper: No.15 asphalt felt.

F. Termite Shield: Galvanized sheet steel.
FACTORY WOOD TREATMENT
A. Wood Preservative (Pressure Treatment): AWPA Treatment C1 using water borne

preservative with 0.25 percent retainage.

B. Wood Preservative (Surface Application): colored.
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PART 3 EXECUTION

3.1

3.2

3.3

FRAMING

A. Set structural members level and plumb, in correct position.

B. Make provisions for erection loads, and for sufficient temporary bracing to
maintain structure safe, plumb, and in alignment until completion of erection and
installation of permanent bracing.

Place horizontal members, crown side up.

D. Construct load bearing framing and curb members full length without splices.

E. Double members at openings. Space short studs over and under opening to stud
spacing.

F. Place full width continuous sill flashings under framed walls on cementitious
foundations. Lap flashing joint 4 inches.

G. Place sill gasket directly on sill flashing. Puncture gasket clean and fit tight to
protruding foundation anchor bolts.

H. Curb roof openings except where prefabricated curbs are provided. Form corners
by alternating lapping side members.

l. Coordinate curb installation with installation of decking and support of deck
openings, roofing vapor retardant and parapet construction.

SHEATHING

A. Secure roof sheathing with longer edge (strength axis) perpendicular to framing
members and with ends staggered and sheet ends over bearing.

B. Use sheathing clips between sheets between roof framing members.

C. Secure wall sheathing with long dimension parallel to wall studs, with ends over
firm bearing.

D. Place wood structural panel sheeting at building corners for horizontal distance of
48 inches.

E. Place building paper horizontally over wall sheathing; weather lap edges and
ends.

F. Install telephone and electrical panel back boards with sheathing material where

required. Size back boards 12 inches beyond size of electrical panel.

SITE APPLIED WOOD TREATMENT

A

Apply preservative treatment.
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B. Brush apply one coats of preservative treatment on wood in contact with
cementitious materials and roofing and related metal flashings. Treat site-sawn

cuts.
C. Allow preservative to dry prior to erecting members.

3.4  TOLERANCES

A. Framing Members: 1/4 inch from indicated position, maximum.
B. Surface Flatness of Floor: 1/4 inch in 10 feet maximum, and 1/2 inch in 30 feet
maximum.

END OF SECTION
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SECTION 06170

SHOP-FABRICATED WOOD TRUSSES

PART 1: GENERAL

11

1.2

1.3

RELATED DOCUMENTS

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

SUMMARY

A. This Section includes fabrication and erection of wood trusses, truss girders, and
jacks and other falsework, as shown on drawings including schedules, notes, and
details showing size and location of members, typical connections, and types of
trusses required.

1.  Prefabricated wood trusses include planar structural units consisting of
metal plate connected members which are fabricated from dimension
lumber and which have been cut and assembled prior to delivery to the
Project site.

B.  This Section includes open web wood trusses, end anchorages, bracing and
connections.

PERFORMANCE REQUIREMENTS

A.  Structural Performance: Engineer wood trusses, anchorages, and connections to
support all superimposed dead, live and wind loads as indicated on the drawings.
Design shall comply with applicable requirements of the “National Design
Specification for Wood Construction” and its “Supplement” published by the
American Forest & Paper Association, American Wood Council, 2005 and
“Specifications for Metal Plate Connected Wood Trusses” published by the Truss
Plate Institute. See drawings for loading criteria.

B.  Engineering Responsibility: Engage a manufacturer who utilizes a qualified
professional engineer to prepare calculations and truss layout diagrams for wood
trusses.

C.  Specify the location of all required permanent bracing for individual
compression web members and truss chords (when in compression). The
number of braces, location, and required minimum brace capacity of shall be
specified on the truss design drawings.

1.  The Contractor shall coordinate quantity of bracing with the truss
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manufacturer prior to bid. The exact quantity of bracing runs can only be
determined by the truss manufacturer once the trusses are designed, detailed,
and approved.

D. Design trusses to withstand design loads without deflections greater than the
following:

1.  Roof trusses: Vertical deflection of 1/360 of span due to 100% live load and

1/240 of span due to 100% total load.
2. Scissor roof trusses: Horizontal deflection at supports of 3/4 inch due to
100% live load and 1 1/4 inches due to 100% total load.

E.  Trusses may not be designed to transfer flexural moment across connection
plates. Locate splices in chords subjected to flexural moment at joints.

SUBMITTALS

A. General: Furnish submittals in quantity, format, and other Conditions of the
Contract and as specified elsewhere in the Project Manual.

B.  Product Data for each type of product specified. Include manufacturer’s
specifications, installation instructions, laboratory test reports, and other data to
show compliance with the specifications (including specified standards).

C.  Shop Drawings detailing fabrication and erection of wood trusses.

1. Provide erection plans and details to show location and spacing of each truss
and all truss support members (beams, walls, etc.); splice details; and
bearing, anchorage, and truss/rafter to truss girder connection details.
Include product data sheets showing configuration and capacity of all
premanufactured connection material.

2. Shop drawings which show the Architect’s or Engineer’s title block, logo
and/or seal will be rejected and returned unchecked.

3. Computer generated electronic structural construction document files will
be made available to the Contractor. The Contractor will be required to
sign the Engineer’s standard release of liability form and pay a handling fee
of $50.00 per drawing prior to receiving the drawing files.

4.  Shop drawing resubmittals are reviewed for conformance with review marks
only. Any changes or questions originating on a resubmittal shall be clearly
clouded.

D. Qualification data for firms and persons specified in the “Quality Assurance”
Article to demonstrate their capabilities and experience. Include lists of
completed projects with project names and addresses, names and addresses of
architects and owners, and other information specified.

E.  Structural Calculations.

1. Furnish five (5) copies of structural calculations of all wood trusses at
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time of Shop Drawing submittal.

2. Show loading, section modulus, assumed allowable stress, stress diagrams
and calculations, maximum axial compressive and tensile forces in truss
members, calculated deflection ratio for live and total load, and similar
information needed for analysis and to ensure that trusses comply with
requirements.

3. Provide truss layout diagrams to show pitch, span, camber, and configuration
for each type of truss required; location of any required continuous bracing;
species, sizes, and stress grades of lumber to be used; manufacturer, type,
size, gauge, material, finish, design values and orientation, and location of
metal connector plates.

4.  Calculations shall be signed and sealed by a qualified professional engineer
licensed to practice in the State of Kentucky.

5. Architects and Engineers review of the calculations is for general
conformance with the contract documents. Actual calculations are the
responsibility of the wood truss design engineer and shall not be reviewed
for content or accuracy by the Architect or Engineer.

Building Permit Issuance: Contractor shall submit wood truss design drawings and
calculations which meet the requirements of IBC section 2304 to the Building
Official. Submittal must be signed and sealed by a professional engineer registered
in the state where the project is situated. Submittal typically must be received prior
to processing of the building permit by the plans reviewer.

1.5 QUALITY ASSURANCE

A

Installer Qualifications: Engage an experienced Installer who has completed
wood truss work similar in material, design, and extent to that indicated for this
Project and with a record of successful in-service performance.

Fabricator Qualifications: Engage a firm experienced in fabricating wood trusses
similar to that indicated for this Project and with a record of successful in-service
performance, as well as sufficient production capacity to fabricate wood trusses
without delaying the Work.

1.  Fabricator must participate in the TPI “Quality Control Inspection Program”
as a licensee authorized to apply TPI marks to trusses and which involves
inspection by an independent inspection and testing agency acceptable to the
Architect and authorities having jurisdiction.

Connector Plate Manufacturer’s Qualifications

1.  Connector plate manufacturer shall be a member of the Truss Plate Institute
and shall comply with TPI quality control procedures for manufacture of
connector plates published in TPI “Quality Standard for Metal Plate
Connected Wood Trusses.”
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D. Comply with applicable provisions of the following specifications and documents:
1. Truss Plate Institute (TPI) publications

a.  Design Specification for Metal Plate Connected Wood Trusses.

b.  Commentary and Recommendations for Handling and Erection Wood
Trusses.

c.  Commentary and Recommendations for Bracing Wood Trusses.

d.  Quality Standard for Metal Plate Connected Wood Trusses.

E. Professional Engineer Qualifications: A professional engineer who is legally
authorized to practice in the State of Kentucky and who is experienced in
providing engineering services of the kind indicated. Engineering services are
defined as those performed for projects with wood truss framing that are similar to
that indicated for this Project in material, design, and extent.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver wood trusses to Project site in such quantities and at such
times to ensure continuity of installation.

B. Handle and store trusses with care, and in accordance with
manufacturer’s instructions and TPl recommendations to avoid
damage from bending, overturning, or other cause for which truss is
not designed to resist or endure.

C.  Trusses shall be unloaded on level ground to avoid lateral strain.
Trusses shall be protected from damage that might result from on-site
activities and environmental conditions. Prevent toppling when
banding is removed.

D. Report truss damage to Engineer prior to installation.

E.  Time delivery and erection of trusses to avoid extended on-site
storage and to avoid delaying work of other trades.

PART 2: PRODUCTS
2.1 MANUFACTURER
A. Metal Connector Plates.

1.  Available Manufacturers: Subject to compliance with
requirements, manufacturers offering products that may be
incorporated in the Work include, but are not limited to, the
following:

a.  Alpine Engineered Products, Inc.
b.  Georgia-Pacific Corp.
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Inter-Lock Steel Company, Inc.
MiTek Industries, Inc.

Robbins Engineering, Inc.
Tee-Lok Corporation.

Truss Connectors of America.
Trusswall Systems Corporation.

S@ oo

B.  Metal Framing Connectors.

1.  Available Manufacturers: Subject to compliance with
requirements, manufacturers offering products that may be
incorporated in the Work include, but are not limited to, the

following:

a.  Silver Metal Products, Inc.

b.  Simpson Strong-Tie Company, Inc.

c.  Southeastern Metal Manufacturing Co., Inc.
d.  United Steel Products Co.

2.2 DIMENSION LUMBER
A. Lumber Standards

1. Manufacture lumber to comply with PS 20 “American Softwood Lumber
Standard” and with applicable grading rules of inspection agencies certified
by American Lumber Standards Committee’s (ALSC) Board of Review.

B.  Inspection Agencies.

1.  Inspection agencies and the abbreviations used to reference them to lumber
grades and species include the following:

a.  NLGA - National Lumber Grades Authority (Canadian).
b.  SPIB - Southern Pine Inspection Bureau.

c.  WCLIB - West Coast Lumber Inspection Bureau.

d.  WWHPA - Western Wood Products Association.

C. Grade Stamps.

1.  Factory mark each piece of lumber with grade stamp of inspection agency
evidencing compliance with grading rule requirements and identifying
grading agency, grade, species, moisture content at time of surfacing, and
mill.

D. Nominal sizes shall be indicated, except as shown on detail dimensions.

E.  Provide lumber manufactured to actual sizes required by PS 20 to comply with
requirements indicated below:
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F.

=

Dressed, S4S, unless otherwise indicated.

Moisture Content: Seasoned, with 7 percent minimum and 19 percent
maximum moisture content at time of dressing and shipment for sizes 2
inches or less in nominal thickness, unless otherwise indicated.

Species and Grade.

1.

Provide dimension lumber of any species, graded visually or mechanically
stress- rated, and capable of supporting required loads without exceeding
allowable design values defined in Table 8.1.a of the “National Design
Specification” and its “Supplement” for single members.

2.3 METAL CONNECTOR PLATES

A

Fabricate connector plates from metal complying with the following requirements:

a.  Hot-Dip Galvanized Steel Sheet: Structural (physical) quality steel
sheet complying with ASTM A 446, Grade A; zinc coated by hot-
dip process to comply with ASTM A 653, G60 coating designation;
Grade 33 of minimum coated metal thickness indicated, but not less
than 0.036 inch.

b.  Electrolytic Zinc-Coated Steel Sheet: Structural (physical) quality
steel sheet complying with ASTM A 591, Coating Class C, and for
structural properties, with ASTM A 446, Grade A; zinc-coated by
electro-deposition; 33,000 psi minimum yield strength with minimum
coated metal thickness indicated, but not less than 0.047 inch.

24 METAL FRAMING ANCHORS

A.

Provide metal framing anchors fabricated from hot-dip, zinc-coated steel sheet
complying with ASTM A 653, G60 coating designation, and of structural
capacity, and type indicated that comply with requirements specified, including
the following:

1.

Current Evaluation/Research Reports: Provide products for which model
code evaluation/research reports exist that are acceptable to authorities
having jurisdiction and that evidence compliance of metal framing anchors
for application indicated with the building code in effect for this Project.
Allowable Design Loads: Provide products for which manufacturer
publishes allowable design loads that are determined from empirical data or
by rational engineering analysis and that are demonstrated by
comprehensive testing performed by a qualified independent testing
laboratory.
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2.5 FASTENERS

A.

Provide all fasteners required to properly and completely erect, anchor, and connect
the truss work for this Project, including, but not limited to, nails, spikes, screws,
lag screws, bolts, nuts, washers, and similar items, whether specifically mentioned
herein or not.

Rough hardware and accessories used in pressure treated wood or exposed to
weather, in ground contact, or in areas of high relative humidity, shall be hot-
dipped galvanized per ASTM A 153.

Fasteners shall be proper type, size, material, and finish for each application and
conform with the following:

1.  Nails, Wires, Brads, and Staples: FS FF-N-105.
2. Wood Screws: FS FF-S-111.

2.6 FABRICATION

A

PART 3:

Cut truss members to accurate lengths, angles, and sizes to produce close fitting
joints with wood-to-wood bearing in assembled units.

Fabricate metal connector plates to size, configuration, thickness, and
anchorage details required for types of joint designs indicated.

Assemble truss members in design configuration indicated using jigs or other
means to ensure uniformity and accuracy of assembly with close fitting joints.
Position members to produce design camber indicated.

Connect truss members by means of metal connector plates accurately located and
securely fastened to each side of wood members by air or hydraulic press.

EXECUTION

3.1 PREPARATION

A.

Provide temporary shores, guys, braces, and other supports during erection to keep
wood trusses secure, plumb, and in alignment against temporary construction loads
and loads equal in intensity to design loads. Remove temporary supports as required
when permanent wood trusses, connections, and bracing are in place.

3.2 ERECTION

Splice trusses delivered to site in more than one (1) piece before installing.

Erect and brace trusses to comply with recommendations of manufacturer and the
Truss Plate Institute.

Erect trusses with plane of truss webs vertical (plumb) and parallel to each

06170-7



other, located accurately at design spacing indicated.

D. Hoist units in place by means of lifting equipment suited to sizes and types of
trusses required, applied at designated lift points as recommended by fabricator,
exercising care not to damage truss members or joints by out-of-plane bending or
other causes.

E. Do not place concentrated loads (including roof sheathing bundles) atop trusses
until all specified bracing has been installed and roof sheathing is permanently
nailed in place.

F.  Anchor trusses securely at all bearing points to comply with methods and details
indicated.

G. Install permanent bracing and related components to enable trusses to maintain
design spacing, withstand live and dead loads including lateral loads, and to
comply with other indicated requirements.

H. Do not cut or remove truss members.
3.3 QUALITY CONTROL

A. General: The Owner will engage an independent testing and inspecting agency to
perform inspections and tests and to prepare test reports. Testing agency will
conduct and interpret tests and state in each report whether tested Work complies
with or deviates from requirements. Failure to detect any defective materials shall
not prevent later rejection when such defect is discovered, or obligate the Architect
or Owner for final acceptance.

1. Provide access for testing agency to places where prefabricated wood truss
work is being installed so that required inspection and testing can be
accomplished.

2.  The General Contractor shall provide the testing agency a complete set of
approved shop drawings.

3. Reports will be delivered to the Architect, Engineer, Truss Erector, and the
General Contractor within one week of inspection.

4.  Deviations from requirements of the contract documents will be reported in
writing to the General Contractor within 24 hours.

B.  Correct deficiencies in or remove and replace wood trusses that inspections and
test reports indicate do not comply with specified requirements.

END OF SECTION
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SECTION 07100

WATERPROOFING AND DAMPPROOFING

PART 1. GENERAL
1.01 SCOPE OF WORK
A. Furnish all materials, labor, equipment, and incidentals required to provide a vapor
barrier for the concrete slab and related work necessary for the proper completion of
the project as required by the Drawings and as specified herein.
1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Sealants and caulking are included in Section 07920.

1.03 SUBMITTALS

A Submit to the Engineer for approval as provided in Section 01300, detailed
information on materials proposed and installation methods.

B. Submit two sets of representative samples of any or all other proposed materials
required for the work of this Section as requested by the Engineer.
PART 2: PRODUCTS
2.01 MATERIALS

A. Vapor barrier shall be 10 mil thick polyethylene sheet with a vapor transmission
rating of 0.20 perms or less.

PART 3: EXECUTION
3.01 INSTALLATION
A. Vapor Barrier
1. Vapor barrier shall be installed under interior slab on-grade where shown. Laps
between adjacent sheets shall be 10-in. minimum. Vapor barrier will be carefully
inspected prior to concrete placement by the Engineer. Additional polyethylene
sheet required for repair and replacement of damaged vapor barrier shall be

furnished and installed by the Contractor as directed by the Engineer at no
additional cost to the Owner.

END OF SECTION
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1.01

1.02

SECTION 07200

INSULATION
PART 1: GENERAL

RELATED DOCUMENTS

A. Drawings and General Provisions of Contract, including the General
Conditions — Section 00700.

DESCRIPTION OF WORK

A. Extent of insulation work is shown on drawings and indicated by
provisions of this section.

B. Applications of insulation specified in this section include the following:
1. Insulation under slabs-on-grade.
2. Foundation wall insulation (supporting backfill).

1.03

3. Blanket-type building insulation.
QUALITY ASSURANCE

A. Fire Performance Characteristics: Provide insulation materials which are
identical to those whose fire performance characteristics, as listed for each
material or assembly of which insulation is a part, have been determined
by testing, per methods indicated below, by UL or other testing and
inspecting agency acceptable to authorities having jurisdiction.

1. Surface Burning Characteristics: ASTM E 84.
2. Fire Resistance Ratings: ASTM E 119.
3. Combustion Characteristics: ASTM E 136.
B. Single-Source Responsibility for Insulation Products: Obtain each type of
building insulation from a single source with resources to provide products

of consistent quality in appearance and physical properties without
delaying progress of the Work.
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1.04

1.05

1.06

DEFINITIONS

A.

Thermal Resistivity: Where the thermal resistivity of insulation products
are designated by "r-values," they represent the reciprocal of thermal
conductivity (k-values). Thermal conductivity is the rate of heat flow
through a homogenous material exactly 1 inch thick. Thermal resistivities
are expressed by the temperature difference in degrees F between the two
exposed faces required to cause one BTU to flow through one square foot
per hour at mean temperatures indicated.

SUBMITTALS

A.

Product Data: Submit manufacturer's product literature and installation
instructions for each type of insulation and vapor retarder material
required.

Certified Test Reports: With product data, submit copies of certified test
reports showing compliance with specified performance values, including
r-values (aged values for plastic insulations), densities, compression
strengths, fire performance characteristics, perm ratings, water absorption
ratings and similar properties.

Research reports or evaluation reports of the model code organization
acceptable to authorities having jurisdiction that evidence compliance of
plastic foam insulation with building code in effect for Project.

Samples for verification purposes in full-size units of each type of exposed
insulation indicated for each color specified.

DELIVERY, STORAGE, AND HANDLING

A

General Protection: Protect insulations from physical damage and from
becoming wet, soiled, or covered with ice or snow. Comply with
manufacturer's recommendations for handling, storage and protection
during installation.

Protection for Plastic Insulation:

1. Do not expose to sunlight, except to extent necessary for period of
installation and concealment.

2. Protect against ignition at all times. Do not deliver plastic
insulating materials to project site ahead of installation time.
Complete installation and concealment of plastic materials as
rapidly as possible in each area of work.

07200-2



C.

Complete installation and concealment of plastic materials as rapidly as
possible in each area of construction.

PART 2: PRODUCTS

201 ACCEPTABLE MANUFACTURERS

A

Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products which may be incorporated in the work
include, but are not limited to, the following:

1. Manufacturers of Extruded Polystyrene Board Insulation:
Dow Chemical U.S.A.
UC Industries.

2. Polyisocyanurate Board Insulation:
Celotex: Building Products Div., The Celotex Corporation.

3.  Manufacturers of Glass Fiber Insulation:
CertainTeed Corp.

Manville Corp.
Owens-Corning Fiberglass Corp.

2.02 INSULATING MATERIALS

A.

General: Provide insulating materials which comply with requirements
indicated for materials, compliance with referenced standards, and other
characteristics.

1. Performed Units: Sizes to fit applications indicated, selected from
manufacturer's standard thicknesses, widths and lengths.

Extruded Polystyrene Board Insulation: Rigid, cellular thermal insulation
with closed-cells and integral high density skin, formed by the expansion
of polystyrene base resin in an extrusion process to comply with ASTM C
578 for Type indicated; with 5-year aged r-values of 6.8 and 10 at 40 and
75 degrees Fahrenheit (4.4 and 23.9 degrees Celsius), respectively; and as
follows:

1. Type IV, 1.6 Ib./cu. ft. min. density, unless otherwise indicated.
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E.

2. Surface Burning Characteristics: Maximum flame spread and smoke
developed values of 75 and 450, respectively.

Polyisocyanurate Board Insulation: Rigid, cellular thermal insulation with
glass-fiber-reinforced polyisocyanurate closed-cell foam core and
aluminum foil facing laminated to both sides; complying with FS HH-I-1
972/1, Class 2; aged r-values of 8 and 7.2 at 40 and 75 deg F (4.4 and 23.9
deg C), respectively; and as follows:

1. Surface Burning Characteristics: Maximum flame spread and
smoke developed values of 20 and 200, respectively.

Faced Mineral Fiber Blanket/Batt Insulation: Thermal insulation produced
by combining mineral fibers of type described below with thermosetting
resins to comply with ASTM C 665 for Type Ill, Class A (blankets with
reflective vapor-retarder membrane facing with flame spread of 25 or
less); Kraft vapor-retarder membrane on one face, respectively with R-
values as indicated on the drawings; and as follows:

1. Mineral Fiber Type: Fibers manufactured from glass.

2. Combustion Characteristics: Unfaced blanket/batt passes ASTM E
136 test.

3. Surface Burning Characteristics: Maximum flame spread and
smoke developed values of 25 and 50, respectively.

Flanged Units: Provide blankets/batts fabricated with facing incorporating
4-inch wide flanges along their edges for attachment to framing members.

2.03 VAPOR RETARDERS

A.

Polyethylene Vapor Retarder: ASTM D 4397, 6.0 mils thick, with a
maximum permeance rating of 0.13 perms.

2.04 AUXILIARY INSULATING MATERIALS

A

Adhesive for Bonding Insulation: Product with demonstrated capability to
bond insulation or mechanical anchors securely to substrates indicated
without damaging or corroding either insulation, anchors, or substrates.

Mechanical Anchors: Type and size indicated or, if not indicated, as

recommended by insulation manufacturer for type of application and
condition of substrate.
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C. Mastic Sealer: Type recommended by insulation manufacturer for bonding
edge joints between units and filling voids in work.

PART 3: EXECUTION

3.01

3.02

3.03

INSPECTION AND PREPARATION

A. Require Installer to examine substrates and conditions under which
insulation work is to be performed. A satisfactory substrate is one that
complies with requirements of the section in which substrate and related
work is specified. Obtain Installer's written report listing conditions
detrimental to performance of work in this section. Do not proceed with
installation of insulation until unsatisfactory conditions have been
corrected.

B. Clean substrates of substances harmful to insulations or vapor retarders,
including removal of projections which might puncture vapor retarders.

C. Close off openings in cavities receiving poured-in-place insulation to
prevent the escape of insulation. Provide bronze or stainless steel screen
(inside) where openings must be maintained for drainage or ventilation.

INSTALLATION, GENERAL

A Comply with manufacturer's instructions for particular conditions of
installation in each case. If printed instructions are not available or do not
apply to project conditions, consult manufacturer's technical representative
for specific recommendations before proceeding with work.

B. Extend insulation full thickness as shown over entire area to be insulated.
Cut and fit tightly around obstructions, and fill voids with insulation.
Remove projections which interfere with placement.

C. Apply a single layer of insulation of required thickness, unless otherwise
shown or required to make up total thickness.

INSTALLATION OF PERIMETER AND UNDER-SLAB INSULATION

A On vertical surfaces, set units in adhesive applied in accordance with
manufacturer's instructions. Use type of adhesive recommended by
manufacturer of insulation.

B. Protect below-grade insulation on vertical surfaces (from damage during

backfilling) by application of protection board. Set in adhesive in
accordance with recommendations of manufacturer of insulation.
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C.

Protect top surface of horizontal insulation (from damage during concrete
work) by application of protection board.

3.04 INSTALLATION OF GENERAL BUILDING INSULATION

A

Apply insulation units to substrate by method indicated, complying with
manufacturer's recommendations. If no specific method is indicated, bond
units to substrate with adhesive or use mechanical anchorage to provide
permanent placement and support of units.

Seal joints between closed-cell (non-breathing) insulation units by
applying mastic or sealant to edges of each unit to form a tight seal as
units are shoved into place. Fill voids in completed installation with mastic
or sealant.

Set vapor retarder faced units with vapor retarder to warm side of
construction, except as otherwise indicated. Do not obstruct ventilation
spaces, except for firestopping.

1. Tape joints and ruptures in vapor retarder, and seal each
continuous area of insulation to surrounding construction to ensure
air-tight installation.

Set reflective foil-faced units accurately with not less than 0.75-inch air
space in front of foil as indicated.

Stuff loose glass fiber insulation into miscellaneous voids and cavity
spaces where shown. Compact to approximately 40% of normal maximum
volume (to a density of approximately 2.5 Ibs. per cu. ft.).

3.05 INSTALLATION OF VAPOR RETARDERS

A.

General: Extend vapor retarder to extremities of areas to be protected from
vapor transmission. Secure in place with adhesives or other anchorage
system as indicated. Extend vapor retarder to cover miscellaneous voids in
insulated substrates, including those filled with loose fiber insulation.

Seal vertical joints in vapor retarders over framing by lapping not less than
2 wall studs. Fasten vapor retarders to framing at top, end, and bottom
edges, at perimeter of wall openings, and at lap joints; space fasteners 16
inches oc.
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Seal overlapping joints in vapor retarders with adhesives or tape per vapor
retarder manufacturer's printed directions. Seal butt joints and fastener
penetrations with tape of type recommended by vapor retarder
manufacturer. Locate all joints over framing member or other solid
substrates.

Firmly attach vapor retarders to substrates with mechanical fasteners or
adhesives as recommended by vapor retarder manufacturer.

Seal joints caused by pipes, conduits, electrical boxes, and similar items
penetrating vapor retarders with tape of type recommended by vapor
retarder manufacturer to create an airtight seal between penetrating objects
and vapor retarder.

Seal overlapping joints in vapor retarders with adhesives per vapor
retarder manufacturer's printed directions. Seal butt joints and fastener
penetrations with tape of type recommended by vapor retarder
manufacturer. Locate all joints over framing members or other solid
substrates. Firmly attach vapor retarders to substrates with mechanical
fasteners or adhesives as recommended by vapor retarder manufacturer.

Seal joints caused by pipes, conduits, electrical boxes and similar items
penetrating vapor retarders with cloth or aluminized tape of type
recommended by vapor retarder manufacturer to create an air-tight seal
between penetrating objects and vapor retarder.

Repair any tears or punctures in vapor retarders immediately before
concealment by other work. Cover with tape or another layer of vapor
retarder.

3.06 PROTECTION

A.

General: Protect installed insulation and vapor retarders from damage due
to harmful weather exposures, physical abuse, and other causes. Provide
temporary coverings or enclosures where insulation will be subject to
abuse and cannot be concealed and protected by permanent construction
immediately after installation.

END OF SECTION
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SECTION 07530

EPDM ADHERED ROOFING SYSTEM

PART 1 GENERAL

1.01

A.

1.02

1.03

COw>

1.04

mooOwp

1.05

GENERAL NOTES

Preceding job start up, contractor shall decide to his satisfaction that all specifications
contained herein are workable.

Contractor will perform all work by competent, trained, and properly equipped
personnel in strict accordance with good roofing practices and applicable industry
standards.

Contractor will observe all published safety prevention policies and practices relating
to application of roofing system and related work. All federal, state, and local codes
shall be followed.

WORK INCLUDED

Work under this section covers the installation of a new FULLY ADHERED EPDM
ROOFING SYSTEM. In addition, contractor shall include all related items of work
as noted herein or indicated on the drawings or otherwise required to complete the
specified elements of work and provide the necessary warranties for this work.

SECTION INCLUDES

Substrate preparation.

Wood nailer installation.
Membrane installation.
Membrane flashing installation.

RELATED SECTIONS

Section 02055 - Demolition

Section 07200 - Insulation

Section 07600 - Sheet Metal

Section 07900 - Sealants and Caulking

Section 15400 - Building Drainage and Plumbing System

DEFINITIONS
Roofing Terminology: Refer to ASTM D1079 for definition of terms related to
roofing work not otherwise defined in the section.

American Society for Testing and Materials (ASTM): 1916 Race St., Philadelphia,
PA 19103
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1.06

A.

1.07

A

1.08

1.09

w >

1.10

1.11

SYSTEM DESCRIPTION

.060 LSFR elastomeric sheet roofing that is adhered to acceptable substrate with
system manufacture's bonding adhesive.

SUBMITTALS

Product Data:

1. Submit copies of technical information sheets for primary products used including
roof membrane, splice tape, fasteners, and batten strip.

Samples:

1. Submit samples of roof membrane, fasteners, and walkway pads

Application Information:

1. Submit copy of application specification.

2. Submit copy of job related details including flashings, base tie-ins, roof edges,
terminations, expansion joints, penetrations, drains, and any other relevant details

Warranty: Submit warranty sample.

QUALITY ASSURANCE

Manufacturer:

1. Company specializing in manufacturing the roofing membrane specified in this
Section with ten years of manufacturing experience.

2. System supplier must have 1SO 9002 certification.

3. Manufacturer must be able to provide the project with the membrane and
Isocyanurate insulation that is produced in their facilities.

. Applicator:

1. Shall have at least five years experience in installing specified system.
REGULATORY REQUIREMENTS

Conform to applicable local building code requirements.
Underwriters Laboratories, Inc. (UL): Class A Fire Hazard Classification.

QUALITY INSPECTION/OBSERVATION

Inspection by Manufacturer: Provide a final inspection of the roofing system by a
Technical Representative employed by roofing system manufacturer.

1. Technical representative shall not perform any sales functions.

2. Contractor shall complete any necessary repairs required for issuance of warranty.

DELIVERY, STORAGE AND HANDLING

Deliver products in manufacturer's original containers dry, undamaged, seals and
labels intact and legible.
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1.14

Store all materials clear of ground and moisture with weather protective covering.
Keep all combustible materials away from ALL ignition sources.

ENVIRONMENTAL REQUIREMENTS

Install roofing membrane only when surfaces are clean, dry, smooth and free of snow
or ice.

Do not apply roofing membrane during inclement weather or when ambient
conditions will not allow proper application. Consult manufacturer on cold weather
application.

WARRANTY

Type/Term:
1. Manufacturer shall provide 20-year warranty. Warranty shall include membrane,
roof insulation and membrane accessories.
Coverage
1. Warranty:
a. Limit of liability: No Dollar Limitation
b. Scope of coverage
Repair any leak in the EPDM Roofing System caused by the ordinary wear
and tear of the elements, manufacturing defect in materials, and the
workmanship used to install these materials.

PART 2 PRODUCTS

2.01

A

2.02

NAILERS FOR FLANGES AND ROOF ACCESSORIES

Description: Structural Grade No. 2 or better Southern Pine, Douglas Fir or Exterior

Grade plywood. All wood shall be pressure treated for rot resistance.

1. Nailer width: Minimum 3-1/2 in. (nominal) wide or as wide as the nailing flange
of each roof accessory.

2. Nailer thickness: Thickness of roof insulation.

Reference Standards:

Southern Pines: PS 20; SPIB Grading Rules.

Western Woods: PS 20; WWPA Grading Rules

Plywood: PS 1; APA Grade Stamps.

Pressure preservative treatment. AWPB LP2.

Awnh e

MANUFACTURERS - MEMBRANE MATERIALS
Firestone Adhered single-ply membrane system: .060 LSFR elastomeric sheet

roofing that is adhered to acceptable substrate with manufacturers bonding adhesive.
Approved Equal
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2.03 ELASTOMERIC SHEET ROOFING AND FLASHING MEMBRANE

A. Description: Non-reinforced, cured, synthetic single-ply membrane composed of

Ethylene Propylene Diene Termolymer (EPDM) conforming to the following
physical properties:

1.

Membrane Type: .060 LSFR
Property:

Specific Gravity

Tensile Strength, Minimum, psi ( Mpa)

Elongation, Minimum, %

Tear Resistance, Ibf/in (N /M)

Ozone Resistance, 166 hours @ 100 pphm @ 104°F
with 50% extension

Heat Aging, 28 days @ 240°F
Tensile Strength, Minimum psi ( Mpa)
Elongation, Minimum %

Brittleness Point, max., °F, °C

Water Absorption, change in weight after
immersion in water for 166 hours @ 158°F, %

Tolerance On Nominal Thickness, %

Water Vapor Permeability, Perm-Mils

B. Reference Standards:

1.

Nogabkown

oo

9.

10.

ASTM D4637-96: Standard Specification for EPDM Sheet used in single-ply

roof membrane

Specification:

1.15 +/- 0.05
1425 (9.8)
475

210 ( 933)

No Cracks

1415 ( 9.8)
310
-49 ( -45)

<20
+/- 10
2.0

ASTM D297: Methods for Rubber Products, Chemical Analysis.
ASTM D412, Die C: Test Methods for Rubber Properties in Tension,
ASTM D471: Test Methods for Rubber Property, Effect of Liquids.
ASTM D573: Test Method for Rubber, Deterioration in an Air Oven.
ASTM D624, Die C: Test Method for rubber property-Tear Resistance
ASTM D746: Test Method for Brittleness Temperature of Plastics and

Elastomers by Impact.

ASTM D751: (Grab Method) Method of Testing Coated Fabrics.
ASTM D816: (Modified) Methods of Testing Rubber Cements.

ASTM D1149: Test Method for Rubber Deterioration, Surface Ozone Cracking

in a Chamber.

11. ASTM D2240: Test Method for Rubber Property - Durometer Hardness.
12. ASTM E96: Test Methods for Water Vapor Transmission of Materials.

C. Product/Producer:
1. RubberGard® EPDM membrane by Firestone, or approved equal.
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2.04 INSULATION PRODUCTS

POLYISOCYANURATE ROOF INSULATION
A. BASE LAYER
1. Description: Roof insulation consisting of closed cell polyisocyanurate foam core
and a perforated black glass reinforced mat laminated to the face.
a. Thickness: 2.0”
b. Nominal Size 48 in x 96 in
2. Reference Standards:
FS HH-1-1972/Gen.
FS HH-1-1973/3.
ASTM C 209 - Water Absorption.
ASTM E 96-Water VVapor Transmission of Materials.
ASTM D 1621 - Compressive Strength.
ASTM D 1622 - Density
ASTM D 2126 - Dimensional Stability.
ASTM E 84 - Flame Spread.
3. Product/Producer ISO 95+ Polyisocyanurate Insulation by Firestone, or
approved equal.

S@ o o0 o

B. INTERNMIDATE LAYER
None

C. TOP LAYER
1. Description: Roof insulation consisting of closed cell polyisocyanurate foam core
and a perforated black glass reinforced mat laminated to the face.
a. Thickness: 2.0”
b. Nominal Size 48 in x 96 in
2. Reference Standards:
FS HH-1-1972/Gen.
FS HH-1-1973/3.
ASTM C 209 - Water Absorption.
ASTM E 96-Water Vapor Transmission of Materials.
ASTM D 1621 - Compressive Strength.
ASTM D 1622 - Density
ASTM D 2126 - Dimensional Stability.
ASTM E 84 - Flame Spread.
3. Product/Producer ISO 95+ Polyisocyanurate Insulation by Firestone, or
approved equal.

S@ o a0 o

TOP LAYER INSULATION FASTENERS
Description: Heavy duty threaded fastener with 3-coat waterborne fluorocarbon polymer

coating and drill point tip capable of penetrating 20-gauge steel. Fastener shall meet
minimum thread size of .260” and 13 threads per inch. Length shall be sufficient to
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penetrate deck a minimum of %" for steel and 1” for wood and concrete. Structural
concrete decks must be pre-drilled with a 7/32” carbide drill bit to a depth %" deeper than
the fastener engagement.
1. Reference Standard: SAE 1022, Heat Treated
2. Product/Producer:
a. Heavy Duty (HD) fasteners by Firestone, or approved equal.

205 ELASTOMERIC SHEET ROOFING SYSTEM COMPONENTS

A. Roof Flashing (Gravel Stops):

1. Description: Semi-cured 45 mil EPDM membrane laminated to 35 mil EPDM
tape adhesive

2. Product/Producer:

a. QuickSeam™ Flashing by Firestone, or approved equal.
B. Elastomeric Uncured Flashing:

1. Description: Non-reinforced, self curing, synthetic, single-ply flashing composed
of Ethylene Propylene Diene Terpolymer (EPDM) conforming to the following
physical properties as indicated by ASTM D4811-90 standard specification for
Non-vulcanized rubber sheet used as roof flashing.

a. Nominal Thickness: .060 inch

Property: Specification:
Thickness 0.055
Green Strength Modulus 100% @ 75°F(psi) 25-250
Elongation, (Ultimate), % 400
modulus 100% @ 122°F(psi) 12
Elongation (Ultimate) % 200
Shelf Stability: Modulus 100% at 75°F(psi) 250
Elongation, min, % 400
Vulcanizability: Tensile strength, min, (psi) 406
Elongation, min, % 400
Tensile Set: min, % 80
Dimensional Stability, max, % +/- 10
Weatherability , no cracks or crazing pass
Water Vapor Permeability, Perm-Mils 2.0
b. Reference Standards:
1. ASTM D412:Test Methods for Rubber Properties in Tension
2. ASTM D471:Test Methods for Rubber Property-Effect of liquids
3. ASTM D573:Test Methods for Rubber-Deterioration in Air oven
4. ASTM D624:Test Methods for Rubber Property-Tear Resistance
5. ASTM D1149:Test Method for Rubber Deterioration-Surface Ozone
Cracking in a chamber
6. ASTM D1204:Test Method for Linear Dimensional Changes on a Non-

rigid Thermoplastic Sheeting or Film at Elevated Temperatures
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2.06

7. ASTM D2137:Test Methods for Rubber Property-Brittleness Point of
Flexible Polymers and Coated Fabrics

2. Product/Producer:

a. EPDM FormFlash™ flashing membrane by Firestone, or approved equal.

Lap Splice Tape:

1. Description: 35 mil EPDM-based, formulated for compatibility with EPDM
membrane and high-solids primer.

2. Product/Producer:

a. QuickSeam™ Splice Tape by Firestone, or approved equal.

Adhesive Primer:

1. Description: High-solids, butyl based primer formulated for compatibility with
EPDM membrane & tape adhesive.

2. Product/Producer:

a. QuickPrime™ by Firestone, or approved equal.

Batten Covers:

1. Description: Cured 60 mil EPDM membrane laminated to 35 mil EPDM tape
adhesive.

2. Product/Producer:

a. QuickSeam™ Batten Cover by Firestone, or approved equal.

Splice Adhesive:

1. Description: Butyl-based, formulated for compatibility with EPDM membrane.

2. Product/Producer:

a. RubberGard® Splice Adhesive by Firestone, or approved equal.

Bonding Adhesive:

1. Description: Neoprene-based, formulated for compatibility with EPDM
membrane & a wide variety of substrate materials, including masonry, wood, and
insulation facings.

2. Product/Producer:

a. RubberGard® Bonding Adhesive by Firestone, or approved equal.

Pourable Sealer:

1. Description: 2-Part urethane, 2-color for reliable mixing.

Seam Plates, Batten Strips and Insulation Plates:

1. Description: Steel with a Galvalume® coating.

2. Reference Standard: Corrosion-resistant to meet FM-4470 criteria.

Termination Bar:

1. Description: 1.3" X 0.10" thick aluminum bar with integral caulk ledge.

2. Product/Producer:

a. Termination Bar by Firestone, or approved equal.

METAL FLASHING
Edge Metal and/or Coping:
1. Description: Provide shop fabricated 24 gauge Steel with finish in manufacturers

standard colors matching the existing as close as possible as selected by owner.
2. Product/Producer: Firestone, or approved equal.
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PART 3 INSTALLATION

3.01

A

moo

3.02

w >

3.03

EXAMINATION

Examine roof deck to determine that it is sufficiently rigid to support roofers and their
mechanical equipment and that deflection will no strain or rupture roof components
or deform deck.

Verify that surfaces and site conditions are ready to receive work. Correct defects in
the substrate before commencing with roofing work.

Examine roof substrate to verify that it is properly sloped to drains.

Start work with sealants and adhesives at 60° - 80° F.

Fumes from adhesive solvents may be drawn into the building during installation
through rooftop intakes. Appropriate measures must be taken to assure that fumes
from adhesive solvents are not drawn into the building through air intakes.

For reroofing applications only: remove existing roof system components as
specified.

The surface must be clean, dry, smooth, free of sharp edges, fins, loose or foreign
materials, oil, grease and other materials that may damage the membrane, all
roughened surfaces, which could cause damage, shall be properly repaired before
proceeding.

. All surface voids of the immediate substrate greater than 1/4" wide must be properly

filled with an acceptable insulation or suitable fill material.
PROTECTION OF OTHER WORK

Protect metal, glass, plastic, and painted surfaces from adhesives and sealants.
Protect neighboring work, property, cars, and persons from spills and overspray from
adhesives, sealants and coatings and from damage related to roofing work.

Protect finished areas of the roofing system from roofing related work traffic and
traffic by other trade.

MATERIAL STORAGE AND HANDLING

Keep all adhesives, sealants, primers and cleaning materials away from all sources of
ignition.

Consult container labels and material Safety Data Sheets (MSDS) for specific safety
instructions.

Deliver materials to job site in their original containers as labeled by the
manufacturer.

WOOD NAILER LOCATION AND INSTALLATION
Total wood nailer height shall match the total thickness of insulation being used and
shall be installed with a 1/8" gap between each length and at each change of direction.

Wood nailers shall be firmly fastened to the deck. Mechanically fasten wood nailers
to resist a force of 200 Ibs. Per linear foot.
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3.05

VAPOR RETARDER

None
3.06 ROOF INSULATION APPLICATION: GENERAL

A. Install only as much insulation as can be covered with the completed roofing system
before the end of the day's work or before the onset of inclement weather.

B. Seal deck joints, where needed, to prevent bitumen drippage.

C. Lay roof insulation in courses parallel to roof edges.

D. Neatly fit insulation to all penetrations, projections, and nailers. Insulation shall be fit
tightly, with gaps not greater than 1/4". All gaps greater than 1/4" shall be filled with
acceptable insulation. Under no circumstances shall the roofing membrane be left
unsupported over a space greater than 1/4". Tapered insulation shall be installed
around roof drains so as to provide proper slope for drainage. Miter roof insulation
edges at ridge, valley and other similar non-planar conditions.

E. When installing multiple layers of insulation, all joints between layers shall be
staggered at least 6 in.

3.07 INSULATION ATTACHEMENT

A. Base Layer: polyisocyanurate insulation
1. Base Layer Attachment: Loose-laid

B. Intermediate Layer: None
1. Intermediate Layer Attachment: None

C. Top Layer: polyisocyanurate insulation
1. Top Layer Attachment: Mechanically Fastened

3.08 INSULATION APPLICATION

TOP LAYER:

1. Using the Firestone Heavy Duty, or approved equal, fasteners and Firestone, or
approved equal, insulation plate engage fastener through insulation into concrete
at the depth specified by the manufacturer’s technical manual.

3.09 MEMBRANE PLACEMENT AND ATTACHMENT

A. Beginning at the low point of the roof, place the Firestone RubberGard, or approved
equal, membrane without stretching over the acceptable substrate and allow to relax a
minimum of 30 minutes before attachment or splicing.

B. After making sure the sheet is placed in its final position, fold it back evenly onto
itself so as to expose the underside.

C. Sweep the mating surface of the membrane with a stiff broom to remove excess

dusting agent (if any) or other contaminants from the mating surface.
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3.10

Apply Bonding Adhesive at about the same time to both the exposed underside of the
sheet and the substrate to which it will be adhered so as to allow approximately the
same drying time. Apply Bonding Adhesive so to provide an even and uniform film
thickness. Do not apply bonding adhesive to areas that will be subsequently spliced.
Allow Bonding Adhesive to flash off until tacky. Touch the Bonding Adhesive
surface with a clean, dry finger to be certain that the adhesive does not stick or string.
As you are touching the adhesive, pushing straight down to check for stringing, also
push forward on the adhesive at an angle to ensure that the adhesive is ready
throughout its thickness. If either motion exposes wet or stringy adhesive when the
finger is lifted, then it is not ready for mating.

Starting at the fold, roll the previously coated portion of the sheet into the coated
substrate slowly and evenly so as to minimize wrinkles.

Compress the bonded half of the sheet to the substrate with a stiff push broom.

Fold the unadhered half of the membrane sheet back onto itself, and repeat the
bonding procedure to complete the bonding of the sheet.

MEMBRANE LAP SPLICING

General:

1.Position the sheet at the splice area by overlapping membrane 5 inches. Once the
membrane is in place, mark the bottom sheet 1/2" to 3/4" from the edge of the top
sheet every 4 to 6 feet. Tack the sheet back with adhesive primer at 5' centers and
at factory splices or as necessary to hold back the membrane at the splicing area.

2.Remove excess amounts of dusting agent on the sheet and at factory splices using a
stiff push broom. Stir adhesive primer thoroughly before and during use. Dip the
scrubber into the bucket of adhesive primer, keeping the scrubber flat. Apply the
adhesive primer using long back and forth type strokes with pressure along the
length of the splicing area until surfaces become a dark gray in color. Apply
adhesive primer to both surfaces at the same time to allow the same flash off time.
Change the scrub pad each 200 feet of 3 inch field splice, or when the pad will no
longer hold the proper amount of adhesive primer. Additional scrubbing is
required at areas that may have become contaminated or have excess amounts of
dusting agent, and at all factory splices.

3.Position the lap splice tape on the bottom sheet, aligning the edge of the release
paper with the markings. Immediately roll the splice tape with a 3"-4" wide
silicone or silicone sleeved steel hand roller or a short nap 3" paint roller.

4.When the lap splice tape has been installed for the entire splice length allow the top
sheet to rest on top of the tape’s paper backing. Trim the top sheet as necessary to
assure that 1/8"-1/2" of the lap splice tape will be exposed on the finished splice.

5.To remove the paper backing from the tape, first roll back the membrane sheet, then
peel the paper backing off the lap splice tape by pulling against the weight of the
bottom sheet at approximately a 45 degree angle to the tape and parallel with the
roof surface. Allow the top sheet to fall freely onto the exposed lap splice tape.
Broom the entire length of the splice as the release paper is being removed.

6.Roll the splice using a 1-1/2"-2" wide silicone or silicone sleeved steel hand roller,
first across the splice, and then along the entire length of the splice.

07530-10



3.11

3.12

MEMBRANE SECUREMENT

Secure membrane at all locations where the membrane terminates or goes through an
angle change greater than 2" in 12" except for round pipe penetrations less than 18"
in diameter and square penetrations less than 4" square.

Mechanically fasten reinforced perimeter fastening strips per manufacturer’s
recommendations.

FLASHING - PENETRATIONS

General:

1.1f project is a Tear-off or Reroof, remove all existing flashings (i.e. lead, asphalt,
mastic, etc.).

2.Flash all penetrations passing through the membrane.

3.The flashing seal must be made directly to the penetration.

Pipes, Round Supports, etc

1.Flash with Firestone Pre-Molded EPDM Pipe Flashings, or approved equal, where
practical.

2.Flash using elastomeric uncured flashing when Pre-Molded EPDM Pipe Flashing is
not practical.

Structural Steel Tubing:

1.Use a field fabricated pipe flashing detail provided that the minimum corner radius
is greater than 1/4" and the longest side of the tube does not exceed 12". When the
tube exceeds 12" use a standard curb detail.

Roof Drains:

1.1f project is a Tear-off or Reroof remove all existing flashings, drain leads, roofing
materials and cement from the existing drain in preparation for membrane and
Water Block Seal.

2.Provide a clean even finish on the mating surfaces between the clamping ring and
the drain bowl.

3.Taper insulation around the drain to provide a smooth transition from the roof
surface to the drain. Use pre-manufactured tapered insulation with facer or
suitable bonding surface to achieve slope. Slope shall not exceed manufacturer’s
recommendations.

4.Position the membrane, then cut a hole for the roof drain to allow 1/2" -3/4" of
membrane extending inside the clamping ring past the drain bolts.

5.Make round holes in the membrane to align with clamping bolts. Do not cut the
membrane back to the bolt holes.

6.Place Water Block Seal on top of drain bowl where the clamping ring seats below
the membrane

7.Install the roof drain clamping ring and clamping bolts. Tighten the clamping bolts
to achieve constant compression.

Pipe Clusters and Unusual Shaped Penetrations:

1.Fabricate penetration pockets to allow a minimum clearance of 1" between the
penetration and all sides.
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3.13

2.Secure penetration pockets per manufacturer’s details

3.Fill penetration pockets with Pourable Sealer, so as to shed water. Pourable Sealer
shall be a minimum of 2" deep.

Hot Pipes:

1.Protect the rubber components from direct contact with steam or heat sources when
the in-service temperature is in excess of 180° F. In all such cases flash to an
intermediate insulated "cool™ sleeve per manufacturer’s details.

Flexible Penetrations:

1.Provide a weathertight gooseneck set in Water Block Seal and secured to the deck.

2.Flash in accordance with manufacturer’s details.

Scuppers:

1.Remove existing scupper and provide a new welded watertight scupper or clean the
existing scupper for reuse.

2.Set welded watertight scupper in Water Block Seal and secure to the structure.

3.Flash in accordance with manufacturer’s details.

Expansion Joints:

1.Install as shown on roof drawings in accordance with manufacturer’s details.

FLASHING - WALLS, PARAPETS, MECHANICAL EQUIPMENT CURBS,
SKYLIGHTS, ETC.

General:

1.Using the longest pieces practical, flash all walls, parapets, curbs, etc., a minimum
of 8” high per manufacturer’s details.

Evaluate Substrate:

1.Evaluate the substrate and overlay per manufacturer’s specifications as necessary.

For Tear-off or Reroof projects:

1.Remove loose or unsecured flashings.

2.Remove mineral surfaced or coated flashings.

3. Remove excessive asphalt to provide a smooth, sound surface for new flashings.

Complete the splice between flashing and the main roof sheet with Splice Adhesive

before adhering flashing to the vertical surface. Provide lap splices in accordance

with manufacturer’s details.

Apply Bonding Adhesive at about the same time to both the flashing and the surface

to which it is being bonded so as to allow approximately the same flash off time.

Apply Bonding Adhesive in a uniform coating.

Allow Bonding Adhesive to flash off until tacky. Touch the Bonding Adhesive

surface with a clean, dry finger to be certain that the adhesive does not stick or string.

While touching the adhesive, pushing straight down to check for stringing, also push

forward on the adhesive at an angle to ensure that the adhesive is ready throughout its

thickness. If either motion exposes wet or stringy adhesive when the finger is lifted,

then it is not ready for mating. Flash off time will vary depending on ambient air

conditions.

Roll the flashing into the adhesive evenly and carefully so as to minimize wrinkles.

Ensure proper contact of flashing by brooming in place.

Provide termination directly to the vertical substrate as shown on roof drawings.
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3.15

3.16

w >

3.17

w >

Install T-Joint covers at field and flashing splice intersections as required by
manufacturer.

Install intermediate flashing attachment as required by manufacturer’s specifications
and details.

FLASHING - GRAVEL STOPS OR ROOF EDGE METALS

Apply adhesive primer to the metal edging and membrane as described in
manufacturer’s specifications.

Place the roll of roof flashing on the roof a few feet ahead of the application starting
point, positioned so that it unrolls from the top of the roll. Remove approximately 2'-
3' of release paper and apply to the metal flange and membrane. Lap adjacent rolls of
flashing a minimum of one inch.

With a 2"-3" wide silicone or silicone sleeved steel hand roller, roll the roof flashing
to ensure proper adhesion. Additional attention must be given to factory splice
intersections and to any change in plane.

Apply 6" length of roof flashing, a joint cover, or 6"x6" elastomeric uncured flashing
to the inside edge of the roof flashing at all overlaps.

Apply 6" length of roof flashing, a joint cover, or 6"x6" elastomeric uncured flashing
at all intersections between the roof flashing and field fabricated splices.

Where roof flashing will not completely cover the metal flange, an additional piece of
roof flashing must be applied to the metal edge laps. Apply edge treatment at the
intersections of the roof flashing sections.

If the roof edge includes a gravel stop and sealant is not applied between the laps in
the metal edging, an additional piece of roof flashing shall be applied over the metal
lap to the top of the gravel stop, after the initial application of roof flashing. Edge
treatment shall be applied at the intersections of the two flashing sections.

. When the roof slope is greater than 1 in 12, apply edge treatment along the back edge

of the roof flashing.

TEMPORARY CLOSURE

Temporary closures, which ensure that moisture does not damage any completed
section of the new roofing system, are the responsibility of the applicator.
Completion of flashings, terminations, and temporary closures shall be completed as
required to provide a watertight condition.

FIELD QUALITY CONTROL

Field inspection and testing will be performed as required by the manufacturer
Correct identified defects or irregularities.

CLEAN-UP

Clean all contaminants from building and surrounding areas.
Remove trash, debris, equipment from project site and surrounding areas.
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C. Repair or replace damaged building components or surrounding areas to the
satisfaction of the building owner.

END OF SECTION
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SECTION 07600
SHEET METAL
PART 1: GENERAL
1.01 SCOPE OF WORK
A. Furnish all labor, materials, equipment, and incidentals necessary and install all
architectural sheet metal as specified herein and shown on the Drawings.
B. Work shall include:
1. Exterior leaders, leader heads and collector boxes.
2. Miscellaneous flashings.
3. Fasteners as required.
1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Painting is included in Section 09902.
1.03 SUBMITTALS

A. Submit to the Engineer shop drawings of materials to meet specification and
drawing requirements.

PART 2: PRODUCTS
201 MATERIALS

A. Sheet Metal: 24 gauge, 5.1., zinc-coated, galvanized steel, ASTIl A-525, G90,
1.25 oz. per sq. ft. coating class.

B. Downspouts: 24 gauge, G.l., zinc-coated, to include all elbows, anchors, and
hangers.
1. Form downspouts in 8 to 10 ft. sections, telescoping end joint in direction

of flow a minimum of 2 in., rivet and solder.
2. Fasten to wall at 6 ft. 0.c. max.

3. Provide elbows at bottom where downspout empties onto ground.
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4, Where downspouts discharge onto unpaved surfaces, provide pre-cast
concrete splash blocks.

C. Leader or Conductor Heads: 24 ga., G.1., zinc-coated.

1. Conductor head width shall be a minimum of 2" wider than downspout elbow
and overflow.

2. Conductor head shall be locked to downspout elbow.

D. Leaders and conductor heads shall be products of Republic Steel, Trion Inc.,
Hickman, or equal.

E. Splash Block: Pre-cast concrete 12" x 24".
F. Fasteners and Anchor: Stainless steel.

G. Solder and Flux: Solder to be 50% tin-50% lead and be in accordance with ASTM
B-32. Flux to be phosphoric acid type, manufacturers standard.

PART 3: EXECUTION
3.01 GENERAL

A Conductor heads and downspouts shall be installed temporarily as soon as roofing
is completed to prevent staining of the concrete masonry walls.

B. Depending on construction progress, for work under this Section, contractor shall
at a later date remove conductor heads and leaders for application of wall paint on
exterior of concrete masonry walls.

Upon completion of wall painting in area of leaders, contractor, for work under
this Section, shall permanently install conductor heads and leaders.

C. All items shall be installed in accordance with the manufacturer's standard
instructions and good sheet metal practices.

3.02 PAINTING

A. Finish Painting is included in Section 09902.

END OF SECTION
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SECTION 07920

SEALANTS AND CAULKING

PART 1: GENERAL

1.01

1.02

1.03

SCOPE OF WORK

A. Furnish all labor, materials, tools, equipment, incidentals, and services necessary to
install Caulking and sealant work as shown the Drawings and as specified herein.

RELATED WORK SPECIFIED ELSEWHERE

A Concrete joint accessories including foam backer rod are included in Section 03250.

DEFINITIONS

A. The term 'sealant’ or "sealing" shall refer to exterior joints exposed to the weather or
interior joints exposed to moisture. When "sealant” is used in an outside joint in

aluminum or steel frames, "sealant” shall be required on the inside joint also.

B. The term "caulk™ or "caulking" shall refer to interior joints not normally exposed to
weather or moisture conditions.

1.04 SUBMITTAL

1.05

A Submit to Engineer for approval manufacturer's literature, specification data, and
color chart for all materials proposed for this project. Identify their use and location.
Cured samples of sealant color(s) selected shall be submitted to Engineer for final
acceptance.

ITEMS TO BE SEALED

Items to be sealed and caulked include but are not limited to the following. Numbers and
letters which appear in parenthesis refer to materials listed under Part 2 - PRODUCTS

A. Expansion and control joints in exterior and interior surfaces of unit masonry
walls. (1B)
B. Perimeters of exterior openings where frames meet exterior facade of building

(i.e., precast masonry, brick, block). (1B)
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1.06

1.07

1.08

1.09

C.
D.

Interior control and expansion joints in floor surfaces. (1C)
Perimeters of interior frames. (1B or 1D)

DELIVERY, STORAGE, AND HANDLING

A Deliver caulking and sealing compounds to the job in unbroken, sealed containers
bearing the manufacturer's mixing directions. Store materials in sealed containers in
a dry protected area above the ground or floor. Materials shall be stored above 40
Degrees F.

B. Protect caulking materials before, during, and after installation. Protect the installed
work of other trades during installation.

C. Do not use caulking materials that have been stored for a period of time exceeding
the maximum recommended shelf life of the materials.

QUALITY ASSURANCE

A. Use only qualified workmen thoroughly skilled and specially trained in the
techniques of caulking, who can demonstrate to the satisfaction of the Engineer their
ability to fill joints solidly and neatly.

B. Mixing and application of sealing compound shall be in strict accordance with the
manufacturer's printed directions. Initial mixing and application shall be under the
direct supervision of the manufacturer’s representative.

GUARANTEE

A General Contractor, subcontractor, and product manufacturer shall jointly

guarantee the work against defects in materials and workmanship for a period of two
years from date of Substantial Completion.

JOB CONDITIONS

A

Do not proceed with the installation of sealants under adverse weather conditions
when joint to be sealed is damp, wet, or frozen, or when temperatures are below or
above the manufacturer's recommended limitations for installation. Consult the
manufacturer for specific instructions before proceeding.

07920-2



PART 2: PRODUCTS
201 MATERIALS

A. The materials listed here show both the United States Federal Specification and the
American Society for Testing and Materials (ASTM) Standards.

U.S. Federal
Type of Sealant Specifications Number ASTM
POLYSULFIDES
1A Self-Leveling TT-S-00227E, Type | C920, Type M,
Class A Grade P,
Class 25
1B Non-Sag TT-S-00227E, Type Il C920, Type M,
Class A Grade NS,
Class 25
1C Self-Leveling TT-S-00230C, Type | C920, Type S,
Class A Grade P,
Class 25
ID Non-Sag TT-S-002300, Type Il C920,Type S,
Class A Grade NS,
Class 25
B. MATERIALS - PERFORMANCE REQUIREMENTS
1. Conform to Federal Specifications and ASTM Standards.
2. Colors - As selected by Engineer from manufacturer’s standard color chart.
3. Sealant Primer - Suitable to substrate surfaces as recommended by the sealant

manufacturer. Knowledge of whether the primer is staining or non-staining should
be obtained prior to application.

4. Joint backing is specified in Section 03250.
5. Bond Breaker is specified in Section 03250.

6. Cleaning Agent - As recommended by the sealant manufacturer.
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C. MANUFACTURES

Sealants and caulking shall meet the above specifications and standards and be as
manufactured by Sonneborn Building Products, Inc., Division of Rexnord Chemical
Products, Inc., 7711 Computer Avenue, Minneapolis, MN 55435, (612) 825-3434; Sika
Corporation, P.O. 297, Lyndhurst, NJ 07071, (201) 933-8801; or approved equal.

PART 3: EXECUTION

3.01 GENERAL

A

Surface Condition - Joint surfaces to receive a sealant shall be sound, smooth, clean,
dry, and free of all contaminants.

When perimeter joints around frames that are to be caulked do not have built-in stops
or other means to prevent depth of compound from exceeding % inch, pack joint with
back-up materials of correct type and to depth as necessary to provide minimum 3/8"
inch and maximum ¥z inch depth of compound.

3.02 PREPARATION OF SURFACES

A

Primer - Thoroughly clean joints and apply primer, if recommended by sealant
manufacturer, in accordance with the manufacturer's recommendations. Apply
primer prior to application of joint backing, bond breaker, or sealants.

Joint Backing - In joints where the depth of the joint exceeds the required depth of
the sealant, install joint backing to provide backing and uniform depth of sealant.
Joint backing shall be installed with approximately 30% compression. Do not
stretch, twist, puncture, or tear joint backing. Butt joint backing at intersections.

Bond Breaker Tape - Install bond breaker tape smoothly at back of joint where joint
backing is not required or cannot be installed. (Sealant shall adhere only to the sides
and not to the back of the joint so as to eliminate three-sided adhesion).

Where weather molds, staff beads, etc., do not form an integral part of frames to be
caulked, but are removable, remove same prior to caulking, execute caulking,
replace molds, etc., and point.

Where premolded expansion joint fillers have been installed with temporary wood or
other type fillers which remain in joints above expansion joint fillers to allow for
final joint caulking, remove such temporary filler and clean joint thoroughly
prior to caulking.
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3.03 INSTALLATION

A

Joint sealant for all joints indicated on the Drawings shall be placed to the depths
shown.

Thresholds and Window Sills - Place all exterior door thresholds and window sills in
a full bed of sealant during setting procedures.

Sealant Application - Apply sealant in accordance with manufacturer's application
manual and instructions, using hand guns or pressure equipment, with proper nozzle
size, on clean, dry, properly prepared substrates. Force sealant into joint and
against sides of joint to make uniform. Awvoid pulling of the sealant from the sides.
Fill sealant space completely with sealant.

Tooling - Tooling is required to ensure firm full contact with the interfaces of the
joint. Tool joints to form smooth, uniform beads with slightly concave surfaces.
Finish joints shall be straight, uniform, smooth, and neatly finished. Remove any
excess sealant from adjacent surfaces of joint, leaving the work in a neat, clean
condition. Tooling agents should only be used if recommended by the sealant
manufacturer.

Where an irregular surface or sensitive border exists, the applicator shall apply
masking tape at the edge of the joint to insure neatness and protection. Tape shall be
removed after sealant is applied.

3.04 CLEANING

A

Clean off excess compound or smears with cleaning material recommended by the
manufacturer of the compound. Clean adjacent surfaces free of caulking and sealant
and clean all work of other trades that has in any way been soiled by these operations.
Leave work in a condition satisfactory to the Engineer.

END OF SECTION
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PART 1:

PART 2:

SECTION 08110

HOLLOW METAL DOORS AND FRAMES

GENERAL

SCOPE
This work includes the furnishing of all labor, materials, equipment, etc.,
necessary for the proper and complete installation of all hollow metal doors,

frames, and view windows, as shown on the Drawings, and/or herein
specified. Refer to Door and Frame Schedule and details on Drawings.

REFERENCE SECTIONS
The General Conditions, Supplemental General Conditions, Special
Conditions, and the applicable portions of Division 1 of the Specifications
are a part of this Section.

SUBMITTALS
Shop drawings for all work, showing materials, uses, gages, details of
construction, connections to other work, fastenings, anchors, etc., shall be
submitted in six (6) sets to the Engineer for his approval. Fabrication shall
not be started until these drawings are approved.

PRODUCTS

GENERAL QUALITY

1. Hollow metal doors and frames shall be equal to those manufactured by
Steel Craft Manufacturing Co., Republic Steel Corp., Fensetra, Inc., or
approved equal.

2. Materials used shall be of the best quality of their respective types.

3. Steel in general shall be cold rolled stretcher level, prime quality steel, of
U.S. standard gage as specified under the various headings.
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HOLLOW METAL DOORS

1. Doors shall be 18 ga. cold rolled stretcher level, prime quality steel.

2. Doors shall have a continuous mechanical interlocking vertical edge seam.
Top and bottom closed by a 14 ga. inverted channel, spot welded to face
sheets. Furnish minimum 1/8" level in 2" on hinge and lock edges.

3. Doors shall be reinforced, stiffened, sound deadened and insulated with
Kraft honeycomb core completely filling the inside of the doors and
laminated to both inside faces of the panels.

4. Doors shall be mortised and reinforced for hinges and locks. They shall be
reinforced for closers and other surface hardware, as required.

5. Rigid vinyl snap-in cap shall be installed in top and bottom of each exterior
door.

6. Doors shall be reinforced internally with a 12 ga. steel reinforcement for
surface closers.

7. Doors shall be equal to Type L-18 as made by Steelcraft Manufacturing
Company.

FRAMES

1. Frames and view windows shall be made of 16 ga. steel as manufactured by
Steelcraft Manufacturing Co., Republic Steel Corporation, Fenestra, Inc., or
approved equal.

2. Frames for interior drywall construction shall be equal to Steelcraft type
DW-16, for K.D. Construction. Frames shall be compatible with drywall
system as detailed.

3. All other frames shall have welded and mitered corners, equal to Steelcraft
Type F-16.

4. Suitable anchors for jambs shall be provided as required by wall

construction. Minimum of 6 jamb anchors and two (2) base anchors per
frame shall be supplied.
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PART 3:

5.

6.

All frames shall be furnished with a minimum of two (2) rubber bumpers
installed at the factory.

Reinforcing channels, where called for, shall be 11 gage.

HARDWARE REINFORCEMENTS

1. All work shall be accurately mortised, reinforced, drilled and tapped at the
factory to receive hardware, except that drilling and tapping for door checks
and brackets shall be done at the building.

2. Reinforcements shall be of ample size and thickness to stiffen the work
against the strain of service required. Reinforcements for locks and
escutcheons shall be box type with spring leaf contacts for lock cases.

3. All finish hardware furnished under another Section will be applied on the
job by the Carpentry Sub-Contractor.

4. Provide cover boxes in back of all hardware cutouts in combination type
frames.

FINISH

1. All hollow metal work shall be bonderized and shall be given prime filler
and base coats at the factory.

2. Prime coat shall consist of 1 coat of rust resisting paint, filler coats as
necessary to insure a smooth even finish and 1 coat of base paint.

3. Each coat shall be baked-on and sanded smooth.

INSTALLATION

Frames shall be set accurately in their proper location, shall be plumb and true and
securely braced in position.

Frames shall be checked both before and after the walls are constructed to see that
they are properly erected.

END OF SECTION
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SECTION 08700

FINISH HARDWARE

PART 1: GENERAL

1.01

1.02

1.03

1.04

SCOPE OF WORK

A Furnish and deliver to the job site all finish hardware as hereinafter specified and
scheduled.

B. The schedule included herein designates the type and quality of the hardware

desired. The CONTRACTOR will be responsible to supply the correct quantity of
all materials, whether or not specifically mentioned in this Section. Any
additional items that may be required shall be furnished, and be of the type,
quality and function consistent with other hardware specified.

C. It shall be the responsibility of the hardware supplier to provide the proper

hardware for door function and to meet the proper codes.

D. The Drawings show the direction of swing, or hand, of each door leaf. Furnish
each item of hardware for proper installation and operation of the door movement
as shown.

RELATED WORK SPECIFIED ELSEWHERE

A Hollow metal doors are included in Section 08110.

SUBMITTALS

A Submit to the Engineer a hardware schedule as provided in the General
Conditions for shop drawings.

PRODUCT HANDLING
A. Packing and Marking
1. All hardware shall have the required screws, bolts and fastenings
necessary for proper installation, wrapped in paper and packed in the same

package as the hardware. Each package shall be legibly labeled, indicating
that portion of the work for which it is intended.
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B.

Delivery and Storage

1.

All hardware shall be delivered to the site in the manufacturer's original
unopened containers with all labels legible and intact.

All hardware shall be delivered to the job in ONE shipment.

Hardware shall be stored in a safe dry area, protected from the
environment and damage from the work.

PART 2: PRODUCTS

201 MATERIALS

A

All hardware shall meet the approval of the State Building Code Requirements, the
National Board of Fire Underwriters and other authorities having jurisdiction. All
hardware shall be best grade, entirely free from imperfections in manufacture and
finish. Qualities, weights, and sizes specified herein are the minimum that will be
accepted.

Hardware Items

1.

10.

Hinges — Hinges shall be five-knuckle construction. Hinges shall be solid
bronze with non-removable pins for exterior doors. All hinges shall be 4-
1/2 x 4-1/2 inches x 0.134 inches unless otherwise specified.

Locksets — All locksets shall be mortise type. Lock bodies and trim shall
be by same manufacturer.

Exit Devices — Devices for label doors shall be listed with Underwriter’s
Laboratories as Fire Exit hardware and shall have their label attached to
the device.

Closers -- Surface mounted, LCN 4110 Series "Smoothee" with hold open
arm and aluminized finish or equal by Norton, Yale or Sargent.

Silencers - Glynn-Johnson GJ 64 or equal by Baldwin.

Flush Bolts - manual recessed flush bolts, Glynn-Johnson FB6 with US10
(satin bronze finish) or equal by Stanley.

Thresholds - Extruded aluminum, Zero International #654, or equal by
Pemko or Reese.

Astragals - Where required.

Nameplates - 1/8" thick plastic: with standard 1" high letters, with
Scotchmount adhesive fastening. Color and engraving as selected by
Engineer.

Floor Stop - The floor stop shall have two anchoring points, made of
stainless steel, 3" high with replaceable bumpers. Provide door stops
wherever necessary to prevent door or hardware from striking an adjacent
partition or obstruction.
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D. Provide 3 silencers in lock side jamb of single doors and 4 silencers in head of
double doors.
E. Templates
1. All hardware applied to metal doors or jambs shall be made to template
and secured by machine screws. Furnish templates to the metal door and
frame manufacturer for application at the factory, unless otherwise
requested.
2.02 FINISH
A As noted above.

2.03 FASTENINGS

A. Furnish necessary screws, bolts, nuts and others of suitable types and sizes to
install hardware securely in position to withstand hard usage. Supply fastenings
that harmonize with hardware material and finish. Furnish required expansion
shields, bolts, and other anchors as recommended by manufacturer and approved
by Engineer. Furnish hardware to be fastened to concrete with machine screws
and tamping.

2.04 KEYING

A Cylinder locks of all buildings shall be "grand master keyed."

B. All cylinder locks within the same building shall be master keyed.

C. All locks shall be keyed different, except locks within the same room shall be
keyed alike.

D. All cylinders shall be “‘Construction Keyed’ for Contractor's use during
installation of hardware.

E. Furnish:

1. Three keys with each type of keying.
2. Three construction day keys
F. Key Control System — Provide a key control system with a 60 key capacity. Key

control system shall be complete with a 16 gauge, black enamel, wall mounted
locking cabinet. Provide with collection envelopes, permanent key tags, loan key
tags, three-way cross-index with binder, and permanent loan record with binder.
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PART 3: EXECUTION

3.01 SCHEDULE OF HARDWARE SETS

A

The following general hardware sets represent hardware for one opening (single or
pair of doors). Refer to Materials paragraphs above for additional items required
under specified conditions. The quantities of each set are the responsibility of the
Contractor. Refer to Drawings for locations. The actual content of each set shall
be determined by approved hardware sets.

HW-10 For Single Exterior Doors (Each)

EA

)

Hinges

Cylinder Set
Door Closer
Silencer
Threshold
Weather stripping

HW-20 For Single Interior Doors (Each)

3 EA
1

ol

Hinges
Door Closer
Hold Open
Silencer
Sweep
Nameplate

HW-25 For Single Interior Doors (Each)

3 EA
1
1
1

Hinges
Lockset
Sweep
Nameplate

HW-30 For Exterior Double Doors (Each Pair)

See Section 8410 — Aluminum Storefront

HW-35 For Exterior Double Doors (Each Pair)

6 EA
1

Hinges
Cylinder set at active door
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Exit device / panic hardware

Door closer

Silencer

Threshold

Flush bolts at top and bottom of inactive door
Astragal

Hold opens

Sweeps

Nameplate

Set Weatherstrip
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HW-40 For Interior Double Doors (Each pair)

6 EA Hinges

1 Cylinder set at active door

2 Door closer

2 Silencer

1 Flush bolts at top and bottom of inactive door
1 Astragal

1 Nameplate

1 Set Weatherstrip

HW-45 For Interior Double Doors (Each pair)

6 EA Hinges

2 Door closer

2 Silencer

1 Flush bolts at top and bottom of inactive door
1 Nameplate

HW-50 For Exterior Double Doors (Each Pair)

rn
>

Hinges

Cylinder set at active door
Door closer

Threshold

Flush bolts at top and bottom of inactive door
Astragal

Hold opens

Sweeps

Nameplate

Weatherstrip

Monorail weather strip

08700-5
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3.02

CHECKING AND CORRECTING OF HARDWARE

A

After the hardware has been installed by the Contractor, the Contractor and
Engineer shall inspect the installation and ascertain that locks are properly
secured, keyway correctly positioned and knobs and latches functioning freely.

The Contractor shall make all required installation corrections and adjustments to
put the hardware in proper working order.

Faulty operating hardware shall be replaced by the Contractor at no cost to the
Owner.

END OF SECTION

08700-6



SECTION 09901

SURFACE PREPARATION AND SHOP PRIME PAINTING

PART 1. GENERAL
1.01 SCOPE OF WORK
A Furnish all labor, materials, equipment and incidentals required for the surface
preparation and application of shop primers on ferrous metals, excluding stainless
steels, as specified herein.
1.02 RELATED WORK SPECIFIED
A Field and finish painting is included in Section 09902.
1.03 SUBMITTALS
A Submit to the Engineer for approval, as provided in Section 01300, shop drawings,
manufacturer's specifications and data on the proposed primers, detailed surface
preparation and application procedures, dry mil thicknesses and MSDS forms.
B. Submit representative physical samples of the proposed primers, if required by the
Engineer.
PART 2: PRODUCTS
2.01 MATERIALS
A. Submerged Surfaces - Surfaces which will be submerged or which are subject to
splash action or which are specified to be considered submerged service shall be
sprayed with one shop coat of Tnemec Series 66 Boston Gray Primer, dry film

thick