








use record documents for construction purposes. Protect record documents from
deterioration and loss in a secure, fire-resistant location. Provide access to record
documents for the Architect's reference during normal working hours.

1. Mark these Drawings to show the actual installation where the installation varies
from the installation shown originally. Give particular attention to information on
concealed elements that would be difficult to identify or measure and record later.
Items required to be marked include, but are not limited to, the following:

Dimensional changes to the Drawings

Revisions to details shown on the Drawings

Depths of foundations below the first floor

Locations and depths of underground utilities
Revisions to routing of piping and conduits

Revisions to electrical circuitry

Actual equipment locations

Duct size and routing

Locations of concealed internal utilities

Changes made by Change Order or Construction Change Directive
Changes made following the Architect's written orders
Details not on the original Contract Drawings
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2. Mark record prints of Contract Drawings or Shop Drawings, whichever is most
capable of showing actual physical conditions, completely and accurately.
Where Shop Drawings are marked, show cross-reference on Contract Drawings
location.

3. Mark record sets with red erasable colored pencil. Use other colors to
distinguish between changes for different categories of the Work at the same
location.

4.  Mark important additional information that was either shown schematically or
omitted from original Drawings.

5.  Note Construction Change Directive numbers, alternate numbers, change-order
numbers, and similar identification.

B. Responsibility for Markup: The Contractor shall prepare the record drawings.

—_—

Accurately record information in an understandable drawing technique.

2. Record data as soon as possible after obtaining it. Record and check the
markup prior to enclosing concealed installations.

3. At the time of Substantial Completion, submit record drawings to the Architect for

the Owner's records. Organize the drawings into sets and bind and label the sets

for the Owner's continued use.

C. Copies and Distribution: Print 3 black-line prints of each drawing, whether or not
changes and additional information were recorded. Organize the copies into
manageable sets. Bind each set with durable-paper cover sheets. Include appropriate
identification, including titles, dates, and other information on the cover sheets.

1. Organize and bind the original marked-up set of prints that were maintained
during the construction period in the same manner.
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1.4

1.5

2. Organize print sets. Place these sets in durable tube-type drawing containers
with end caps. Mark the end cap of each container with suitable identification.

3.  Submit the marked-up record set and three (3) copy sets to the Architect for the
Owner's records; the Architect will retain one (1) copy set.

RECORD SAMPLE SUBMITTAL

Immediately prior to the date of Substantial Completion, meet with the Owner at the
Project site to determine which of the samples maintained during the construction
period shall be transmitted to the Owner for record purposes. Comply with the
Architect's instructions for packaging, identification marking, and delivery to the
Owner's sample storage space. Dispose of other Samples in a manner specified for
disposing surplus and waste materials.

MISCELLANEOUS RECORD SUBMITTALS

Refer to Individual Specification Sections in Divisions 2 through 33 for additional record-
keeping requirements and submittals in connection with various construction activities.
Immediately prior to Substantial Completion, complete miscellaneous records and place
in good order, properly identified and bound or filed, ready for use and reference.
Submit to the Architect for the Owner's records.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1

A.

RECORDING

Post changes and modifications to the Documents as they occur. Do not wait until the
end of the Project.

END OF SECTION 017200
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SECTION 017700 - CONTRACT CLOSEOUT

PART 1 - GENERAL

1.1

A

1.2

1.3

RELATED DOCUMENTS

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

SUMMARY

This Section includes administrative and procedural requirements for Contract
closeout including, but not limited to, the following:

1. Inspection procedures

Closeout requirements for specific construction activities are included in the
appropriate Sections in Divisions 2 through 33.

Related Sections: The following Sections contain requirements that relate to this
Section.

1. Division 1 Section “Applications for Payment for information regarding the
application which first follows Substantial Completion and for information
regarding the Final Application for Payment

2. Division 1 Section “Final Cleaning” for additional information regarding project
closeout, cleaning and punch list requirements.

In the event that Additional Services by the Architect are made necessary by the
actions of the Contractor, such as failure to meet Substantial Completion or Final
Acceptance of the Work within the time frames required by the Contract Documents,
the Contractor’'s responsibility for costs of the Architect as defined throughout this
Section shall be calculated to the hourly rates noted in the Architect's Agreement with
the Owner. Costs shall be deducted from the Contractor's final payment without
Change Order.

CONTRACTOR’S PUNCH LIST AND TIME FOR COMPLETION

General: The Contractor's Punch List is a comprehensive list of observed items
requiring completion or correction, prepared by each Prime Contractor for their Work.

Using the Punch List Form attached to the end of this Section, or in an electronic
format acceptable to the Architect, (i.e. Bluebeam, PlanGrid, etc.), list the location, the
date, a description of the item and the Contractor responsible for the item. Upon
request by the Contractor, this Punch List Form can be provided in MS Excel format.

017700 - 1
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1.4

Except for items whose completion is delayed under circumstances as determined
acceptable solely by the Architect, it is a requirement of the Project that ALL Punch
List items, from both the Contractor's and the Architect’'s Punch Lists, be completed or
corrected by the Contractor within 30 days of the date established by the Architect for
Substantial Completion.

1.  Except as noted above, if the Project is not finally accepted by the Architect
within 30 days of the date established for Substantial Completion, or if additional
and repeated site visits or meetings are required to assure Final Acceptance, all
costs incurred by the Architect, both direct and indirect, shall be chargeable to
the Contractor. Refer to Paragraph 1.2.D above.

SUBSTANTIAL COMPLETION

Substantial Completion is the stage in the progress of the Work when the Work or
designated portion thereof is sufficiently complete and clean in accordance with the
requirements of the Contract Documents so that the Owner can occupy or utilize the
Work for its intended use.

Preliminary Procedures: Before requesting inspection for a Certificate of Substantial
Completion, complete all of the following tasks. List ALL exceptions in the request.

1. In the Application for Payment that first follows the date Substantial Completion is
claimed, show 100% completion for the portions of the Work claimed as
substantially complete.

a. Include supporting documentation for completion as indicated in the
Contract Documents and a statement showing an accounting of changes to
the Contract Sum.

b. If 100% completion cannot be shown, include a Punch List of incomplete
items, the value of the incomplete construction and reasons the Work is not
complete.

Advise the Owner of pending insurance changeover requirements.

Submit specific warranties, workmanship bonds, maintenance agreements, final

certifications, and similar documents.

4.  Obtain and submit releases enabling the Owner unrestricted use of the Work and
access to services and utilities. Include occupancy permits, operating
certificates, and similar releases.

5.  Submit record drawings, maintenance manuals, damage or settlement surveys,
property surveys and similar final record information.

6. Deliver tools, spare parts, extra stock, and similar items.

7. Make final changeover of permanent locks and transmit keys to the Owner.
Advise the Owner's personnel of changeover in security provisions.

8. Complete startup testing of systems and instruction of the Owner's operation and
maintenance personnel. Discontinue and remove temporary facilities from the
site, along with mockups, construction tools, and similar elements.

9.  Complete final cleanup requirements, including touchup painting.

10. Touch up and otherwise repair and restore marred, exposed finishes.

w N
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1.5

A

Contractor Punch List Requirements: When the Contractor considers that the Work, or
a portion thereof which the Owner agrees to accept separately, is substantially
complete, and before the Architect will inspect the Work or issue a Certificate of
Substantial Completion, each Prime Contractor shall submit a Punch List for review of
observed items requiring completion or correction prior to final payment. Failure to
include an item does not alter the responsibility of the Contractor to complete all Work
in accordance with the requirements of the Contract Documents.

1. If the Project is not defined as phased construction in the Contract Documents
and the Contractor requests that a portion of the Project be inspected by the
Architect to be deemed substantially complete, the Architect’s costs, both direct
and indirect, related to said inspection by the Architect shall be the responsibility
of the Contractor. Refer to Paragraph 1.2.D above.

Inspection Procedures: Upon request by the Contractor for inspection and receipt of
the Contractor's Punch List, the Architect will either proceed with the inspection to
determine whether the Work or designated portion thereof is substantially complete or
advise the Contractor of unfulfilled requirements. If the Architect’s inspection discloses
any item, whether or not included on the Contractor's Punch List, which is not
sufficiently complete in accordance with the requirements of the Contract Documents
to allow the Owner to occupy or utilize the Work or designated portion thereof for its
intended use, the Contractor shall, before issuance of the Certificate of Substantial
Completion by the Architect, complete or correct such item upon notification by the
Architect.

1.  The Architect will prepare the Certificate of Substantial Completion following
successful inspection, or advise the Contractor of construction that must be
completed or corrected before the certificate will be issued.

2. If reinspection is necessary to assure Substantial Completion, all costs incurred
by the Architect, both direct and indirect, shall be chargeable to the Contractor.
Refer to Paragraph 1.2.D above. Following successful reinspection, the Architect
will prepare a Certificate of Substantial Completion. If the Work is still not
substantially complete, the Architect will advise the Contractor of its obligations
that have not been fulfiled and which are still required for Substantial
Completion.

a. If necessary, the reinspection will be repeated. If this additional
reinspection is required, all costs incurred by the Architect, both direct and
indirect, shall be chargeable to the Contractor. Refer to Paragraph 1.2.D
above.

b. Results of the completed inspection will form the basis of requirements for
Final Acceptance.

FINAL ACCEPTANCE

Preliminary Procedures: Before requesting final inspection and final payment,
complete all of the following tasks. List ALL exceptions in the request.

017700 - 3
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1. Submit the final payment request with releases and supporting documentation
not previously submitted and accepted. Include insurance certificates for
products and completed operations where required.

2. Submit an updated final statement, accounting for final additional changes to the
Contract Sum.

3. Submit a copy of the Contractor's Punch List of items to be completed or
corrected, prepared at the time of Substantial Completion, endorsed, and dated
by the Contractor. This copy of the Contractor’'s Punch List shall state that each
item has been completed or otherwise resolved for acceptance.

4.  Submit consent of surety to final payment.

5.  Submit evidence of final, continuing insurance coverage complying with
insurance requirements.

Final Inspection Procedures: Upon receipt of the endorsed copy of the Contractor’s
Punch List and a request for final inspection, the Architect will either proceed with the
inspection or advise the Contractor of unfulfilled requirements.

1. The Architect will either endorse and date the completed Contractor’'s Punch List
following final inspection, or advise the Contractor of construction that must be
completed or corrected before Final Acceptance.

2.  If reinspection is necessary to assure Final Acceptance, all costs incurred by the
Architect, both direct and indirect, shall be chargeable to the Contractor. Refer to
Paragraph 1.2.D above. If the Work is still not finally complete, the Architect will
advise the Contractor of its obligations that have not been fulfilled and which are
still required for Final Acceptance.

a. If necessary, the reinspection will be repeated. If this additional
reinspection is required, all costs incurred by the Architect, both direct and
indirect, shall be chargeable to the Contractor. Refer to Paragraph 1.2.D
above.

PART 2 - PRODUCTS (Not Applicable)

PART 3 — EXECUTION

3.1

A

CLOSEOUT PROCEDURES

Operation and Maintenance Instructions: Arrange for the Installer of each piece of
equipment that requires regular maintenance to meet with the Owner's personnel to
provide instruction in the proper operation and maintenance of the installed equipment.
Provide instruction by manufacturer's representatives if installers are not experienced
in the operation and maintenance procedures. Include a detailed review of the
following items:

Maintenance manuals
Record documents

Spare parts and materials
Tools

Lubricants

aorwN =
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6 Fuels

7. ldentification systems

8.  Control sequences

9. Hazards

10. Cleaning

11.  Warranties and bonds

12. Maintenance agreements and similar continuing commitments

B. As part of the instruction for operating equipment, demonstrate the following
procedures:

Startup

Shutdown

Emergency operations

Noise and vibration adjustments
Safety procedures

Economy and efficiency adjustments
Effective energy utilization

Nookwh =

3.2 CONTRACT REQUIREMENT AND CLOSEOUT CHECK LIST

A. Information: The attached Contract and Closeout Check List is a summary of the
items required for Substantial Completion.

END OF SECTION 017700
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SECTION 017800 - FINAL CLEANING

PART 1 - GENERAL

1.1

A

1.2

RELATED DOCUMENTS

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

SUMMARY

This Section includes administrative and procedural requirements for final cleaning at
Substantial Completion.

Related Sections: The following Sections contain requirements that relate to this
Section:

1. Division 1 Section "Temporary Facilities & Controls" specifies general cleanup and
waste removal requirements.

2. Division 1 Section "Contract Closeout" specifies general contract closeout
requirements.

3.  Special cleaning requirements for specific construction elements are included in
appropriate Sections of Divisions 2 through 33.

Multiple Prime Contracts: Each prime contractor is responsible for final cleaning of their
own Work. The Contractor for General Construction is responsible for coordinating final
cleaning of an area or piece of equipment where more than one prime contractor is
involved.

Environmental Requirements: Conduct cleaning and waste-disposal operations in
compliance with local laws and ordinances. Comply fully with federal and local
environmental and anti-pollution regulations.

1. Do not dispose of volatile wastes such as mineral spirits, oil or paint thinners, in
storm or sanitary drains.

2. Burning or burying of debris, rubbish or other waste material on the premises is
not permitted.

PART 2 - PRODUCTS

21

A

MATERIALS

Cleaning Agents: Use cleaning materials and agents recommended by the
manufacturer or fabricator of the surface to be cleaned. Do not use cleaning agents that
are potentially hazardous to health or property or that might damage finished surfaces.

FINAL CLEANING

017800 -1



PART 3 - EXECUTION

3.1 FINAL CLEANING

A. General: Provide final-cleaning services. Employ experienced workers or professional
cleaners for final cleaning. Clean each surface or unit of Work to the condition expected
from a commercial building cleaning and maintenance program. Comply with
manufacturer's instructions.

B. Complete the following cleaning operations before requesting inspection for Substantial
Completion for the Project or a portion of the Project.

1.

10.

1.
12.

13.

14.

15.

Clean the Project Site, yard and grounds, in areas disturbed by construction
activities, including landscape development areas, of rubbish, waste material,
litter, and foreign substances.

Sweep paved areas broom clean. Rake grounds that are neither planted nor
paved to a smooth, even-textured surface.

Remove petrochemical spills, stains, and other foreign deposits.

Remove tools, construction equipment, machinery, and surplus material from the
site.

Remove snow and ice to provide safe access to the building.

Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition,
free of stains, films and similar foreign substances. Avoid disturbing natural
weathering of exterior surfaces. Restore reflective surfaces to their original
condition.

Remove debris and surface dust from limited access spaces including roofs,
plenums, shafts, trenches, equipment vaults, manholes, attics and similar spaces.
Broom clean concrete floors in unoccupied spaces.

Vacuum clean carpet and similar soft surfaces removing debris and excess nap.
Shampoo, if required.

Clean transparent materials, including mirrors and glass in doors and windows.
Remove glazing compounds and other substances that are noticeable vision-
obscuring materials. Replace chipped or broken glass and other damaged
transparent materials. Polish mirrors and glass, taking care not to scratch
surfaces.

Remove all non-permanent labels.

Touch up and otherwise repair and restore marred, exposed finishes and surfaces.
Replace finishes and surfaces that cannot be satisfactorily repaired or restored or
that already show evidence of repair or restoration.

a. Do not paint over "UL" and similar labels including mechanical and electrical
nameplates.

Wipe surfaces of mechanical and electrical equipment, elevator equipment, and
similar equipment. Remove excess lubrication, paint and mortar droppings, and
other foreign substances.

Clean plumbing fixtures to a sanitary condition, free of stains, including stains
resulting from water exposure.

Replace disposable air filters and clean permanent air filters. Clean exposed
surfaces of diffusers, registers and grills.

FINAL CLEANING
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16. Clean ducts, blowers and coils if units were operated without filters during
construction.

17. Clean food-service equipment to a sanitary condition, ready and acceptable for its
intended use.

18. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.
Replace burned-out bulbs and defective and noisy starters in fluorescent and
mercury vapor fixtures.

19. Leave the Project clean and ready for occupancy.

C. Pest Control: Engage an experienced, licensed exterminator to make a final inspection
and rid the Project of rodents, insects and other pests. Comply with regulations of local
authorities.

D. Removal of Protection: Remove temporary protection and facilities installed during
construction to protect previously completed installations during the remainder of the
construction period.

E. Compliances: Comply with governing regulations and safety standards for cleaning
operations. Remove waste materials from the site and dispose of lawfully.

1. Where extra materials of value remain after completion of associated Work, they

become the Owner's property. Dispose of these materials as directed by the
Owner.

END OF SECTION 017800
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SECTION 017810 PROGRESS CLEANING

PART 1 GENERAL

1.01

1.02

1.03

1.04

1.05

SUMMARY

A. The General Construction Contractor is responsible for cleaning all portions of
the project.

B. Related Work Specified Elsewhere:

1. Section 017700 — Closeout Procedures
2. Indoor Air Quality (IAQ) Management
3. Special cleaning requirements for specific construction elements are

included in appropriate sections.
PURPOSE — DAILY CLEANING

A. Define and emphasize the responsibility of each Prime Contractor to remove all
their rubbish and debris from the construction site to guard against fire and safety
hazards as well as to provide a more efficient construction operation for all
Contractors. If this cleaning is not performed to the satisfaction of the Owner and
the Architect, it will be performed for the Contractor at his expense, cost of which
will be deducted by Change Order prior to final payment.

PURPOSE — ROUTINE CLEANING

A. Each Friday afternoon, and more often if necessary, each Prime Contractor shall
perform an overall clean up of the entire site, including a broom cleaning of
appropriate surfaces. All rubbish and debris shall be removed from the building

site to the rubbish collection location promptly upon its accumulation and in no
event later than the regular Friday general clean up.

RUBBISH CONTAINMENT
A. Refer to Section 01501 — Temporary Facilities and Controls for requirements.

SAFETY REQUIREMENTS

A Hazards Control

1. Store volatile wastes in covered metal containers, and remove from

premises daily.

2. Prevent accumulation of wastes that create hazardous conditions.

3. Provide adequate ventilation during use of volatile or noxious substances
B. Conduct cleaning and disposal operations to comply with local ordinances and

anti-pollution laws.

1. Do not burn or burry rubbish and waste materials on project site.

2. Do not dispose of volatile wastes such as mineral spirits, oil or paint

thinner in storm or sanitary drains.
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3. Do not dispose of wastes in streams or waterways.

PART 2 PRODUCTS

2.01  MATERIALS

A. Cleaning Agents: Use only cleaning materials recommended by manufacturer of

surface to be cleaned.

1. Do not use cleaning agents that are potentially hazardous to health or
property or that might damage finish surface.

2. Use natural cleaning materials where feasible. Natural cleaning materials
include:
a. Abrasive Cleaners: Substitute 2 lemon dipped in borax.
b. Ammonia: Substitute vinegar, salt and water mixture, or baking

soda and water.

C. Disinfectants: Substitute 7z cup borax in gallon water

d. Drain Cleaners: Substitute 74 cup baking soda and %4 cup vinegar
in boiling water.

e. Upholstery Cleaners: Substitute dry cornstarch.

PART 3 EXECUTION
3.01 DAILY CLEANING
A. General: Clean Project site and work areas daily, including common areas.

Coordinate progress cleaning for joint-use areas where more than on installer
has worked. Enforce requirements strictly. Dispose of materials lawfully.

1. Comply with requirements in NFPA 241 for removal of combustible waste
materials and debris.

2. Do not hold material more than 7 days during normal weather or 3 days if
the temperature is expected to rise above 80 deg F.

3. Containerize hazardous and unsanitary waste materials separately from

other waste. Mark containers appropriately and dispose of legally,
according to regulations.

B. Site: Maintain Project site free of waste materials and debris.

C. Work Areas: Clean areas where work is in progress to the level of cleanliness
necessary for proper execution of the Work.
1. Remove liquid spills promptly.
2. Where dust would impair proper execution of the Work, broom-clean or

vacuum the entire work are, as appropriate.

D. Installed Work: keep installed work clean. Clean installed surfaces according to
written instructions of manufacturer or fabricator of product installed, using only
cleaning materials specifically recommended. If specific cleaning materials are
not recommended, use cleaning materials that not hazardous to health or
property and that will not damage exposed surfaces.
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Concealed Spaces: Remove debris from concealed spaces before enclosing the
space.

Exposed Surfaces in Finished Area: Clean exposed surfaces and protect as
necessary to ensure freedom from damage and deterioration at time of
Substantial Completion.

Waste Disposal: Burying or burning waste materials on-site will not be permitted.
Washing waster materials down sewers or into waterways will not be permitted.

During handling and installation, clean and protect construction in progress and
adjoining materials already in place. Apply protective covering where required to
ensure protection from damage or deterioration at Substantial Completion.

Clean and provide maintenance on completed construction as frequently as
necessary through the remainder of the construction period. Adjust and lubricate
operable components to ensure operability without damaging effects.

Limiting Exposures: Supervise construction operations to assure that no part of
the construction, completed or in progress, is subject to harmful, dangerous,
damaging, or otherwise deleterious exposure during the construction period.

3.02 ROUTINE CLEANING

A

B.

Employ experiences workmen for cleaning.

Remove dirt, mud, and other foreign materials from sight exposed interior and
exterior surfaces.

Weekly, or at more frequent intervals, if work activities justify same, perform the
following cleaning. This includes all dirt, dust, and debris not identifiable as part
of a Contract. Broom clean floor and paved surfaces; rake clean other surfaces
of ground.

Maintain cleaning throughout the duration of the Project.

Should the Contractor fail in the performances of this Work, the Owner may
perform such Work in accordance with the General Conditions.

END OF SECTION 017810

017810- 3

PROCESS CLEANING



SECTION 017823 - OPERATION AND MAINTENANCE DATA

PART 1 - GENERAL

1.1

A

1.2

RELATED DOCUMENTS

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

SUMMARY

This Section includes administrative and procedural requirements for operation and
maintenance manuals, including the following:

1. Preparing and submitting operation and maintenance manuals for building
operating systems and equipment.

2.  Preparing and submitting instruction manuals covering the care, preservation, and
maintenance of architectural products and finishes.

3. Instruction of the Owner's operating personnel in the operation and maintenance
of building systems and equipment.

Related Sections: The following Sections contain requirements that relate to this
Section:

1. Division 1 Section "Submittals" specifies preparation of Shop Drawings and
Product Data.

2. Division 1 Section "Contract Closeout" specifies general closeout requirements.

3 Appropriate Sections of Divisions 2 through 33 specify special operation and
maintenance data requirements for specific pieces of equipment or building
operating systems.

Multiple Prime Contracts: Preparation of operation and maintenance manuals includes
collecting material, collating and binding material and submitting data. Each Prime
Contractor shall prepare operation and maintenance data for its own installations.

1. Where operation and maintenance manuals include information on installations by
the Contractor for General Construction and another contractor, the Contractor for
General Construction shall prepare the manuals.

2. Where operation and maintenance manuals include information on installations by
more than one prime contractor, other than the Contractor for General
Construction, the Contractor who is the principal source of information, as
determined by the Architect, shall receive information furnished by other
contractors and prepare the manuals.

3. Where instruction in operation and maintenance procedures on equipment and
systems involves participation of more than one Contractor, the Contractor
designated by the Architect as the principal instructor shall coordinate with the
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1.3

1.4

other contractors for a mutually agreeable time to provide instruction to the
Owner's operation and maintenance personnel.

QUALITY ASSURANCE

Maintenance Manual Preparation: In preparation of maintenance manuals, use
personnel thoroughly trained and experienced in operation and maintenance of the
equipment or system involved.

1. Where maintenance manuals require written instructions, use personnel skilled in
technical writing where necessary for communication of essential data.

2. Where maintenance manuals require drawings or diagrams, use draftsmen
capable of preparing drawings clearly in an understandable format.

Instructions for the Owner's Personnel: Use experienced instructors thoroughly trained
and experienced in operation and maintenance of equipment or system involved to
instruct the Owner's operation and maintenance personnel.

SUBMITTALS

Submittal Schedule: Comply with the following schedule for submitting operation and
maintenance manuals:

1. Before Substantial Completion, when each installation that requires operation
and maintenance manuals is nominally complete, submit two (2) draft copies of
each manual to the Architect for review. Include a complete index or table of
contents of each manual.

a. The Architect will return one (1) copy of the draft with comments within 15
days of receipt.

2. Submit one (1) copy of data in final form at least 15 days before final inspection.
The Architect will return this copy within 15 days after final inspection, with
comments.

3. After final inspection, make corrections or modifications to comply with the
Architect's comments. Submit the specified number of copies of each approved
manual to the Architect within 15 days of receipt of the Architect's comments.

Form of Submittal: Prepare operation and maintenance manuals in the form of an
instructional manual for use by the Owner's operating personnel. Organize into suitable
sets of manageable size. Where possible, assemble instructions for similar equipment
into a single binder.

1. Binders: For each manual, provide heavy-duty, commercial-quality, 3-ring, vinyl-
covered, loose-leaf binders, in thickness necessary to accommodate contents,
sized to receive 8-1/2-by-11- inch paper. Provide a clear plastic sleeve on the
spine to hold labels describing contents. Provide pockets in the covers to receive
folded sheets.
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a. Where two (2) or more binders are necessary to accommodate data, correlate
data in each binder into related groupings according to the Project Manual
table of contents. Cross-reference other binders where necessary to provide
essential information for proper operation or maintenance of the piece of
equipment or system.

b. Identify each binder on the front and the spine with the printed title
"OPERATION AND MAINTENANCE MANUAL," Project title or name, and the
subject matter covered. Indicate volume number for multiple volume sets of
manuals.

2. Dividers: Provide heavy paper dividers with celluloid-covered tabs for each
separate Section. Mark each tab to indicate contents. Provide a typed description
of the product and major parts of equipment included in the Section on each
divider.

3. Protective Plastic Jackets: Provide protective, transparent, plastic jackets
designed to enclose diagnostic software for computerized electronic equipment.

4. Text Material: Where maintenance manuals require written material, use the
manufacturer's standard printed material. If manufacturer's standard printed
material is not available, provide specially prepared data, neatly typewritten, on 8-
1/2-by-11-inch white bond paper.

5. Drawings: Where maintenance manuals require drawings or diagrams, provide
reinforced, punched binder tabs on drawings and bind in with text.

a. Where oversize drawings are necessary, fold drawings to the same size as
text pages and use as a foldout.

b. If drawings are too large to be used practically as a foldout, place the
drawings, neatly folded, in front or rear pocket of binder. Insert a typewritten
page indicating drawing title, description of contents and drawing location at
the appropriate location in the manual.

1.5 MANUAL CONTENT

A. In each manual, include information specified in the individual Specification Section and
the following information for each major component of building equipment and its
controls:

General system or equipment description

Design factors and assumptions

Copies of applicable Shop Drawings and Product Data
System or equipment identification, including:

POON =

a. Name of manufacturer
b. Model number
C. Serial number of each component

Operating instructions

Emergency instructions

Wiring diagrams

Inspection and test procedures
Maintenance procedures and schedules

©oNoO
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10.
11.
12.
13.
14.

Precautions against improper use and maintenance

Copies of warranties

Repair instructions including spare parts listing

Sources of required maintenance materials and related services
Manual index

B. Organize each manual into separate Sections for each piece of related equipment. As
a minimum, each manual shall contain a title page; a table of contents; copies of Product
Data, supplemented by Drawings and written text and copies of each warranty, bond
and service contract issued.

1.

Title Page: Provide a title page in a transparent, plastic envelope as the first sheet
of each manual. Provide the following information:

Subject matter covered by the manual

Name and address of the Project

Date of submittal

Name, address, and telephone number of the Contractor

Name and address of the Architect

Cross-reference to related systems in other operation and maintenance
manuals

~P Q0T

Table of Contents: After the title page, include a typewritten table of contents for
each volume, arranged systematically according to the Project Manual format.
Include a list of each product included, identified by product name or other
appropriate identifying symbol and indexed to the content of the volume.

a. Where a system requires more than one volume to accommodate data,
provide a comprehensive table of contents for all volumes in each volume of
the set.

General Information: Provide a General Information section immediately following
the table of contents listing each product included in the manual, identified by
product name. Under each product, list the name, address, and telephone number
of the subcontractor or installer and the maintenance contractor. Clearly delineate
the extent of responsibility of each of these entities. Include a local source for
replacement parts and equipment.

Product Data: Where the manuals include manufacturer's standard printed data,
include only sheets that are pertinent to the part or product installed. Mark each
sheet to identify each part or product included in the installation. Where the Project
includes more than one item in a tabular format, identify each item, using
appropriate references from the Contract Documents. Identify data that is
applicable to the installation, and delete references to information that is not
applicable.

Written Text: Prepare written text to provide necessary information where
manufacturer's standard printed data is not available, and the information is
necessary for proper operation and maintenance of equipment or systems.
Prepare written text where it is necessary to provide additional information or to
supplement data included in the manual. Organize text in a consistent format
under separate headings for different procedures. Where necessary, provide a
logical sequence of instruction for each operation or maintenance procedure.

OPERATIONS & MAINTENANCE DATA
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6. Drawings: Provide specially prepared drawings where necessary to supplement
manufacturer's printed data to illustrate the relationship of component parts of
equipment or systems or to provide control or flow diagrams. Coordinate these
drawings with information contained in project record drawings to assure correct
illustration of the completed installation.

a. Do not use original project record documents as part of operation and
maintenance manuals.

7. Warranties, Bonds, and Service Contracts: Provide a copy of each warranty, bond,
or service contract in the appropriate manual for the information of the Owner's
operating personnel. Provide written data outlining procedures to follow in the
event of product failure. List circumstances and conditions that would affect
validity of the warranty or bond.

MATERIAL AND FINISHES MAINTENANCE MANUAL

Submit three (3) copies of each manual, in final form, on materials and finishes to the
Architect for distribution. Provide one section for architectural products, including
applied materials and finishes. Provide a second section for products designed for
moisture protection and products exposed to the weather.

1. Refer to individual Specification Sections for additional requirements on the care
and maintenance of materials and finishes.

Architectural Products: Provide manufacturer's data and instructions on the care and
maintenance of architectural products, including applied materials and finishes.

1. Manufacturer's Data: Provide complete information on architectural products,
including the following, as applicable:

Manufacturer's catalog number

Size

Material composition

Color

Texture

Reordering information for specially manufactured products

~P oo Tw

2. Care and Maintenance Instructions: Provide information on the care and
maintenance, including manufacturer's recommendations for types of cleaning
agents to be used and methods of cleaning. Provide information on cleaning
agents and methods that could prove detrimental to the product. Include the
manufacturer's recommended schedule for cleaning and maintenance.

Moisture Protection and Products Exposed to Weather: Provide complete
manufacturer's data with instructions on inspection, maintenance and repair of products
exposed to the weather or designed for moisture-protection purposes.

1. Manufacturer's Data: Provide manufacturer's data giving detailed information,
including the following, as applicable:

017823-5
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Applicable standards
Chemical composition
Installation details
Inspection procedures
Maintenance information
Repair procedures

~0 Qoo

D. Schedule: Provide complete information in the materials and finishes manual on
products specified in the following Sections:

Face Brick and Masonry: Division 4 Section “Unit Masonry Assemblies”
EPDM Sheet Roofing: Division 7 Section “Single-Ply Membrane Roofing”
Metal Wall Panels: Division 7 Section “Metal Wall Panels”

Finish Hardware: Division 8 Section “Door Hardware”

Carpet: Division 9 Section “Carpet”

Ceramic Tile: Division 9 Section “Tiling”

Wood Flooring: Division 9 Section “Wood Athletic Flooring”

Nookwh =

1.7 EQUIPMENT AND SYSTEMS MAINTENANCE MANUAL

A. Submit six (6) copies of each manual, in final form, on equipment and systems to the
Architect for distribution. Provide separate manuals for each unit of equipment, each
operating system and each electric and electronic system.

1. Refer to individual Specification Sections for additional requirements on the
operation and maintenance of the various pieces of equipment and operating
systems.

B. Equipment and Systems: Provide the following information for each piece of equipment,
each building operating system and each electric or electronic system.

1.  Description: Provide a complete description of each unit and related component
parts, including the following:

Equipment or system function

Operating characteristics

Limiting conditions

Performance curves

Engineering data and tests

Complete nomenclature and number of replacement parts

SR NN Y

2. Manufacturer's Information: For each manufacturer of a component part or piece
of equipment, provide the following:

a. Printed operation and maintenance instructions
b. Assembly drawings and diagrams required for maintenance
c. Listof items recommended to be stocked as spare parts

3.  Maintenance Procedures: Provide information detailing essential maintenance
procedures, including the following:

OPERATIONS & MAINTENANCE DATA 017823-6
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Routine operations

Troubleshooting guide

Disassembly, repair, and reassembly
Alignment, adjusting, and checking

apoo

Operating Procedures: Provide information on equipment and system operating
procedures, including the following:

Startup procedures

Equipment or system break-in

Routine and normal operating instructions

Regulation and control procedures

Instructions on stopping

Shutdown and emergency instructions

Summer and winter operating instructions

Required sequences for electric or electronic systems
Special operating instructions

R

Servicing Schedule: Provide a schedule of routine servicing and lubrication
requirements, including a list of required lubricants for equipment with moving
parts.

Controls: Provide a description of the sequence of operation and as-installed
control diagrams by the control manufacturer for systems requiring controls.
Coordination Drawings: Provide each Contractor's Coordination Drawings.

a. Provide as-installed, color-coded, piping diagrams, where required for
identification.

Valve Tags: Provide charts of valve-tag numbers, with the location and function
of each valve.

Circuit Directories: For electric and electronic systems, provide complete circuit
directories of panelboards, including the following:

a. Electric service
b. Controls
c. Communication

INSTRUCTIONS FOR THE OWNER'S PERSONNEL

Prior to final inspection, instruct the Owner's personnel in the operation, adjustment,
and maintenance of products, equipment and systems. Provide instruction at mutually
agreed upon times.

1.

2.

For equipment that requires seasonal operation, provide similar instruction during
other seasons.

Use the operation and maintenance manuals for each piece of equipment or
system as the basis of instruction. Review the contents in detail to explain all
aspects of operation and maintenance.

017823-7
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PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 017823
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SECTION 017900 - WARRANTIES

PART 1 - GENERAL

1.1

A

1.2

1.3

RELATED DOCUMENTS

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

SUMMARY

This Section includes administrative and procedural requirements for warranties
required by the Contract Documents, including manufacturer’s standard warranties on
products and special warranties.

1. Refer to the General Conditions of the Contract for Construction for terms of the
Contractor's period for correction of the Work.

Related Sections: The following Sections contain requirements that relate to this
Section:

1. Division 1 Section "Submittals" specifies procedures for submitting warranties.

2.  Division 1 Section "Contract Closeout" specifies contract closeout procedures.

3 Divisions 2 through 33 Sections for specific requirements for warranties and
special warranties on products and installations specified to be warranted.

4.  Certifications and other commitments and agreements for continuing services to
the Owner are specified elsewhere in the Contract Documents.

Disclaimers and Limitations: Manufacturer's disclaimers and limitations on product
warranties do not relieve the Contractor of the warranty on the Work that incorporates
the products. Manufacturer's disclaimers and limitations on product warranties do not
relieve suppliers, manufacturers and subcontractors required to countersign special
warranties with the Contractor.

Separate Prime Contracts: Each prime contractor is responsible for warranties related
to its own contract.

DEFINITIONS

Standard product warranties are preprinted written warranties published by individual
manufacturers for particular products and are specifically endorsed by the
manufacturer to the Owner.

Special warranties are written warranties required by or incorporated in the Contract
Documents, either to extend time limits provided by standard warranties or to provide
greater rights for the Owner.

017900 -1
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1.5

WARRANTY REQUIREMENTS

Related Damages and Losses: When correcting failed or damaged warranted
construction, remove and replace construction that has been damaged as a result of
such failure or must be removed and replaced to provide access for correction of
warranted construction.

Reinstatement of Warranty: When Work covered by a warranty has failed and been
corrected by replacement or rebuilding, reinstate the warranty by written endorsement.
The reinstated warranty shall be equal to the original warranty with an equitable
adjustment for depreciation.

Replacement Cost: Upon determination that Work covered by a warranty has failed,
replace or rebuild the Work to an acceptable condition complying with the
requirements of the Contract Documents. The Contractor is responsible for the cost of
replacing or rebuilding defective Work regardless of whether the Owner has benefited
from use of the Work through a portion of its anticipated useful service life.

Owner's Recourse: Expressed warranties made to the Owner are in addition to
implied warranties and shall not limit the duties, obligations, rights, and remedies
otherwise available under the law. Expressed warranty periods shall not be
interpreted as limitations on the time in which the Owner can enforce such other
duties, obligations, rights, or remedies.

1. Rejection of Warranties: The Owner reserves the right to reject warranties and to
limit selection to products with warranties not in conflict with the requirements of
the Contract Documents.

Where the Contract Documents require a special warranty or similar commitment on
the Work or part of the Work, the Owner reserves the right to refuse to accept the
Work until the Contractor presents evidence that entities required to countersign such
commitments are willing to do so.

SUBMITTALS

Submit written warranties to the Architect prior to the date certified for Substantial
Completion. If the Architect's Certificate of Substantial Completion designates a
commencement date for warranties other than the date of Substantial Completion of
the Work, or a designated portion of the Work, submit written warranties upon request
of the Architect.

1. When a designated portion of the Work is completed and occupied or used by
the Owner, by separate agreement with the Contractor during the construction
period, submit properly executed warranties to the Architect within 15 days of
completion of that designated portion of the Work.

When the Contract Documents require the Contractor, or the Contractor and a
subcontractor, supplier or manufacturer to execute a special warranty, prepare a
written document that contains appropriate terms and identification, ready for
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execution by the required parties. Submit a draft to the Owner, through the Architect,
for approval prior to final execution.

C. Form of Submittal: At Final Completion compile two (2) copies of each required
warranty properly executed by the Contractor, or by the Contractor, subcontractor,
supplier or manufacturer. Organize the warranty documents into an orderly sequence
based on the table of contents of the Project Manual.

D. Bind warranties and bonds in heavy-duty, commercial-quality, durable 3-ring, vinyl-
covered loose-leaf binders, thickness as necessary to accommodate contents, and
sized to receive 8-1/2-by-11-inch paper.

1. Provide heavy paper dividers with celluloid covered tabs for each separate
warranty. Mark the tab to identify the product or installation. Provide a typed
description of the product or installation, including the name of the product, and
the name, address, and telephone number of the installer.

2. Identify each binder on the front and spine with the typed or printed title
"WARRANTIES," Project title or name and the name of the Contractor.

3. When warranted construction requires operation and maintenance manuals,
provide additional copies of each required warranty, as necessary, for inclusion
in each required manual.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 017900
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SECTION 033000 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

This Section specifies cast-in place concrete, including formwork, reinforcement,
concrete materials, mixture design, placement procedures, and finishes, for the
following:

Footings.
Foundation walls.
Slabs-on-grade.
Suspended slabs.
Sidewalks

agrwn=

DEFINITIONS

Cementitious Materials: Portland cement alone or in combination with one or more of
the following: blended hydraulic cement, fly ash and other pozzolans, ground
granulated blast-furnace slag, and silica fume; subject to compliance with
requirements.

SUBMITTALS

Product Data: For each type of product indicated.

Design Mixtures: For each concrete mixture. Submit alternate design mixtures when
characteristics of materials, Project conditions, weather, test results, or other
circumstances warrant adjustments.

1. Indicate amounts of mixing water to be withheld for later addition at Project site.

2. Provide laboratory test results from independent testing agency documenting
average compressive strength in accordance with ACI 318 Chapter 5.

Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication, bending,
and placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup
spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical
connections, tie spacing, hoop spacing, and supports for concrete reinforcement.
Samples: For waterstops and vapor retarder.

Welding certificates.

CAST-IN-PLACE CONCRETE 033000-1



F. Qualification Data: For Installer, manufacturer and testing agency.

G. Material Test Reports: For the following, from a qualified testing agency, indicating
compliance with requirements:

1. Aggregates. Include service record data indicating absence of deleterious
expansion of concrete due to alkali aggregate reactivity.

H.  Material Certificates: For each of the following, signed by manufacturers:

Cementitious materials.
Admixtures.

Steel reinforcement and accessories.
Fiber reinforcement.
Waterstops.

Curing compounds.

Floor and slab treatments.
Bonding agents.
Adhesives.

10. Vapor retarders.

11.  Semirigid joint filler.

12.  Joint-filler strips.

13. Repair materials.

CoNoGOrwWN =

. Floor surface flatness and levelness measurements to determine compliance with
specified tolerances.

1.5 QUALITY ASSURANCE

A. Installer Qualifications: A qualified installer who employs on Project personnel qualified
as AClI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-
certified Concrete Flatwork Technician.

B. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed
concrete products and that complies with ASTM C 94/C 94M requirements for
production facilities and equipment.

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed
Concrete Production Facilities."

C. Testing Agency Qualifications: An independent agency, acceptable to authorities
having jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing
indicated, as documented according to ASTM E 548.

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing
Technician, Grade 1, according to ACI CP-01 or an equivalent certification
program.

2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength
Testing Technician and Concrete Laboratory Testing Technician - Grade I.
Testing Agency laboratory supervisor shall be an ACI-certified Concrete
Laboratory Testing Technician - Grade II.
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A

B.

Source Limitations: Obtain each type or class of cementitious material of the same
brand from the same manufacturer's plant, obtain aggregate from one source, and
obtain admixtures through one source from a single manufacturer.

Welding: Qualify procedures and personnel according to AWS D1.4, "Structural
Welding Code--Reinforcing Steel."

ACI Publications: Comply with the following unless modified by requirements in the
Contract Documents:

1. ACI 301, "Specification for Structural Concrete," Sections 1 through 5.
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

Concrete Testing Service: Engage a qualified independent testing agency to perform
material evaluation tests and to design concrete mixtures.

Preinstallation Conference: Conduct conference at Project site to comply with
requirements in Division 1 Section "Project Management and Coordination."

1. Before submitting design mixtures, review concrete design mixture and examine
procedures for ensuring quality of concrete materials. Require representatives of
each entity directly concerned with cast-in-place concrete to attend, including the
following:

a. Contractor's superintendent.

b. Independent testing agency responsible for concrete design mixtures.
C. Ready-mix concrete manufacturer.

d. Concrete subcontractor.

2. Review special inspection and testing and inspecting agency procedures for field
quality control, concrete finishes and finishing, cold- and hot-weather concreting
procedures, curing procedures, construction contraction and isolation joints, and
joint-filler strips, semirigid joint fillers, forms and form removal limitations, shoring
and reshoring procedures, vapor-retarder installation, anchor rod and anchorage
device installation tolerances, steel reinforcement installation, floor and slab
flatness and levelness measurement, concrete repair procedures, and concrete
protection.

DELIVERY, STORAGE, AND HANDLING

Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent
bending and damage.

Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, oil,
and other contaminants.

PART 2 - PRODUCTS

2.1

A

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements
apply to product selection:

CAST-IN-PLACE CONCRETE 033000-3



2.2

23

1. Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, products specified.

2. Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, manufacturers specified.

FORM-FACING MATERIALS

Smooth-Formed Finished Concrete: Form-facing panels that will provide continuous,
true, and smooth concrete surfaces. Furnish in largest practicable sizes to minimize
number of joints.

1. Plywood, metal, or other approved panel materials.

Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved
material. Provide lumber dressed on at least two edges and one side for tight fit.

Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-reinforced
plastic, paper, or fiber tubes that will produce surfaces with gradual or abrupt
irregularities not exceeding specified formwork surface class. Provide units with
sufficient wall thickness to resist plastic concrete loads without detrimental deformation.

Void Forms: Biodegradable paper surface, treated for moisture resistance, structurally
sufficient to support weight of plastic concrete and other superimposed loads.

Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch (19 by 19 mm),
minimum.

Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form
removal.

Form-Release Agent: Commercially formulated form-release agent that will not bond
with, stain, or adversely affect concrete surfaces and will not impair subsequent
treatments of concrete surfaces.

1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

Form Ties: Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced
plastic form ties designed to resist lateral pressure of fresh concrete on forms and to
prevent spalling of concrete on removal.

1. Furnish units that will leave no corrodible metal closer than 1 inch (25 mm) to the
plane of exposed concrete surface.

2. Furnish ties with integral water-barrier plates to walls indicated to receive
dampproofing or waterproofing.

STEEL REINFORCEMENT
Recycled Content of Steel Products: Provide products with an average recycled
content of steel products so postconsumer recycled content plus one-half of

preconsumer recycled content is not less than 25 percent.

Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.
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Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M, deformed. (for use when
reinforcing requires welding)

Plain-Steel Wire: ASTM A 82, as drawn.

Deformed-Steel Wire: ASTM A 496.

Galvanized-Steel Welded Wire Reinforcement: ASTM A 1064, plain, fabricated from
galvanized steel wire into flat sheets.

REINFORCEMENT ACCESSORIES

Joint Dowel Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), plain-steel bars, cut
bars true to length with ends square and free of burrs.

Zinc Repair Material: ASTM A 780, zinc-based solder, paint containing zinc dust, or
sprayed zinc.

Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting,
and fastening reinforcing bars and welded wire reinforcement in place. Manufacture
bar supports from steel wire, plastic, or precast concrete according to CRSI's "Manual
of Standard Practice," of greater compressive strength than concrete and as follows:

1. For concrete surfaces exposed to view where legs of wire bar supports contact
forms, use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-
steel bar supports.

CONCRETE MATERIALS

Cementitious Material: Use the following cementitious materials, of the same type,
brand, and source, throughout Project:

1. Portland Cement: ASTM C 150, Type I, gray. Supplement with the following:

a. Fly Ash: ASTM C 618, Class F.
b. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.

Normal-Weight Aggregates: ASTM C 33, Class 3M coarse aggregate or better,
graded. Provide aggregates from a single source with documented service record data
of at least 10 years' satisfactory service in similar applications and service conditions
using similar aggregates and cementitious materials.

1. Maximum Coarse-Aggregate Size: 3/4 inch (19 mm) nominal.
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

Water: ASTM C 94/C 94M and potable.

ADMIXTURES

Air-Entraining Admixture: ASTM C 260.
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2.8

Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible
with other admixtures and that will not contribute water-soluble chloride ions exceeding
those permitted in hardened concrete. Do not use calcium chloride or admixtures
containing calcium chloride.

Water-Reducing Admixture: ASTM C 494/C 494M, Type A.

Retarding Admixture: ASTM C 494/C 494M, Type B.

Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.
High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494 M,
Type G.

Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type Il

akron-~
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WATERSTOPS

Flexible PVC Waterstops: CE CRD-C 572, with factory-installed metal eyelets, for
embedding in concrete to prevent passage of fluids through joints. Factory fabricate
corners, intersections, and directional changes.

1. Available Manufacturers:

Bometals, Inc.
Greenstreak.

Meadows, W. R., Inc.
Murphy, Paul Plastics Co.
Progress Unlimited, Inc.
Tamms Industries, Inc.

g. Vinylex Corp.

~0oo0Tw

Profile: Ribbed with center bulb.
Dimensions: 4 inches by 3/16 inch thick (100 mm by 4.75 mm thick);
nontapered.

wn

Self-Expanding Butyl Strip Waterstops: Manufactured rectangular or trapezoidal strip,
butyl rubber with sodium bentonite or other hydrophilic polymers, for adhesive bonding
to concrete, 3/4 by 1 inch (19 by 25 mm).

1. Available Products:

Colloid Environmental Technologies Company; Volclay Waterstop-RX.
Concrete Sealants Inc.; Conseal CS-231.

Greenstreak; Swellstop.

Henry Company, Sealants Division; Hydro-Flex.

JP Specialties, Inc.; Earthshield Type 20.

Progress Unlimited, Inc.; Superstop.

TCMiraDRI; Mirastop.
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VAPOR RETARDERS

Plastic Vapor Retarder: ASTM E 1745, Class B. Include manufacturer's
recommended adhesive or pressure-sensitive tape.

1. Available Products:
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a. Fortifiber Corporation; Moistop Ultra.
b. Raven Industries Inc.; Vapor Block 10.
C. Stego Industries, LLC; Stego Wrap, 15 mils.

Granular Fill:  Clean mixture of crushed stone or crushed or uncrushed gravel;
ASTM D 448, Size 57, with 100 percent passing a 1-1/2-inch (37.5-mm) sieve and 0 to
5 percent passing a No. 8 (2.36-mm) sieve.

FLOOR AND SLAB TREATMENTS

Penetrating Liquid Floor Treatment: Clear, chemically reactive, waterborne solution of
inorganic silicate or siliconate materials and proprietary components; odorless;
colorless; that penetrates, hardens, and densifies concrete surfaces.

1. Available Products:

Burke by Edoco; Titan Hard.

ChemMasters; Chemisil Plus.

ChemTec International; ChemTec One.

Conspec Marketing & Manufacturing Co., Inc., a Dayton Superior
Company; Intraseal.

Curecrete Distribution Inc.; Ashford Formula.

Dayton Superior Corporation; Day-Chem Sure Hard.

Euclid Chemical Company (The); Euco Diamond Hard.
Kaufman Products, Inc.; SureHard.

L&M Construction Chemicals, Inc.; Seal Hard.

Meadows, W. R., Inc.; Liqui-Hard.

Metalcrete Industries; Floorsaver.

Nox-Crete Products Group, Kinsman Corporation; Duranox.
Symons Corporation, a Dayton Superior Company; Buff Hard.
US Mix Products Company; US Spec Industraseal.

Vexcon Chemicals, Inc.; Vexcon StarSeal PS.

apow

CURING MATERIALS

Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for
application to fresh concrete.

1. Available Products:

Axim Concrete Technologies; Cimfilm.

Burke by Edoco; BurkeFilm.

ChemMasters; Spray-Film.

Conspec Marketing & Manufacturing Co., Inc., a Dayton Superior
Company; Aquafilm.

Dayton Superior Corporation; Sure Film.

Euclid Chemical Company (The); Eucobar.

Kaufman Products, Inc.; Vapor Aid.

Lambert Corporation; Lambco Skin.

L&M Construction Chemicals, Inc.; E-Con.

MBT Protection and Repair, Div. of ChemRex; Confilm.
Meadows, W. R., Inc.; Sealtight Evapre.

apow

T TQ e

CAST-IN-PLACE CONCRETE 033000-7



2.11

Metalcrete Industries; Waterhold.

Nox-Crete Products Group, Kinsman Corporation; Monofilm.
Sika Corporation, Inc.; SikaFilm.

Symons Corporation, a Dayton Superior Company; Finishing Aid.
Unitex; Pro-Film.

US Mix Products Company; US Spec Monofilm ER.

Vexcon Chemicals, Inc.; Certi-Vex EnvioAssist.
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Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf,
weighing approximately 9 oz./sq. yd. (305 g/sq. m) when dry.

Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-
polyethylene sheet.

Water: Potable.

Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1,
Class B, 18 to 25 percent solids, nondissipating, certified by curing compound
manufacturer to not interfere with bonding of floor covering.

1. Available Products:

a. Burke by Edoco; Spartan Cote WB Il 20 Percent.

b. ChemMasters; Safe-Cure Clear.

Conspec Marketing & Manufacturing Co., Inc., a Dayton Superior
Company; High Seal.

Dayton Superior Corporation; Safe Cure and Seal (J-19).

Euclid Chemical Company (The); Diamond Clear VOX.

Kaufman Products, Inc.; SureCure Emulsion.

Lambert Corporation; Glazecote Sealer-20.

L&M Construction Chemicals, Inc.; Dress & Seal WB.

MBT Protection and Repair, Div. of ChemRex; MasterKure-N-Seal VOC.
Meadows, W. R., Inc.; Vocomp-20.

Metalcrete Industries; Metcure 0800.

Nox-Crete Products Group, Kinsman Corporation; Cure & Seal 200E.
Sonneborn, Div. of ChemRex; Kure-N-Seal.

Symons Corporation, a Dayton Superior Company; Cure & Seal 18
Percent E.

Tamms Industries, Inc.; Clearseal WB STD.

Unitex; Hydro Seal 18.

US Mix Products Company; US Spec Radiance UV-25

Vexcon Chemicals, Inc.; Starseal 0800.

13
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RELATED MATERIALS

Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic
fiber.

Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with
a Type A shore durometer hardness of 80 per ASTM D 2240.

Bonding Agent: ASTM C 1059, Type Il, non-redispersible, acrylic emulsion or styrene
butadiene.
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Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of
humid curing and bonding to damp surfaces, of class suitable for application
temperature and of grade to suit requirements, and as follows:

1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to
hardened concrete.

Reglets: Fabricate reglets of not less than 0.0217-inch- (0.55-mm-) thick, galvanized
steel sheet. Temporarily fill or cover face opening of reglet to prevent intrusion of
concrete or debris.

REPAIR MATERIALS

Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can
be applied in thicknesses from 1/8 inch (3.2 mm) and that can be feathered at edges to
match adjacent floor elevations.

1. Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic
cement as defined in ASTM C 219.

2. Primer: Product of underlayment manufacturer recommended for substrate,
conditions, and application.

3.  Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse
sand as recommended by underlayment manufacturer.

4. Compressive Strength: Not less than 4,100 psi (29 MPa) at 28 days when tested
according to ASTM C 109/C 109M.

Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can
be applied in thicknesses from 1/8 inch (3.2 mm) and that can be feathered at edges to
match adjacent floor elevations.

1. Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic
cement as defined in ASTM C 219.

2. Primer: Product of topping manufacturer recommended for substrate, conditions,
and application.

3.  Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse
sand as recommended by topping manufacturer.

4.  Compressive Strength: Not less than 5,000 psi (34.5 MPa) at 28 days when
tested according to ASTM C 109/C 109M.

CONCRETE MIXTURES, GENERAL

Prepare design mixtures for each type and strength of concrete, proportioned on the
basis of laboratory trial mixture or field test data, or both, according to ACI 301.

1. Use a qualified independent testing agency for preparing and reporting proposed
mixture designs based on laboratory trial mixtures.

Cementitious Materials: Use fly ash, pozzolan, ground granulated blast-furnace slag,
and silica fume as needed to reduce the total amount of portland cement, which would
otherwise be used, by not less than 40 percent. Limit percentage, by weight, of
cementitious materials other than portland cement in concrete as follows:

1. Fly Ash: 25 percent.
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2. Combined Fly Ash and Pozzolan: 25 percent.
3. Ground Granulated Blast-Furnace Slag: 50 percent.

Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by
weight of cement.

Admixtures: Use admixtures according to manufacturer's written instructions.

1. Use water-reducing, high-range water-reducing or plasticizing admixture in
concrete, as required, for placement and workability.

2. Use water-reducing and retarding admixture when required by high
temperatures, low humidity, or other adverse placement conditions.

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use
industrial slabs and parking structure slabs, concrete required to be watertight,
and concrete with a water-cementitious materials ratio below 0.50.

4. Use corrosion-inhibiting admixture in concrete mixtures where indicated.

Color Pigment: Add color pigment to concrete mixture according to manufacturer's
written instructions and to result in hardened concrete color consistent with approved
mockup.

CONCRETE MIXTURES FOR BUILDING ELEMENTS
Footings: Proportion normal-weight concrete mixture as follows:

1. Minimum Compressive Strength: 3,000 psi (27.6 MPa) at 28 days.

2. Maximum Water-Cementitious Materials Ratio: 0.50.

3 Slump Limit: 4 inches (100 mm) to 8 inches (200 mm) for concrete with verified
slump of 2 to 4 inches (50 to 100 mm) before adding high-range water-reducing
admixture or plasticizing admixture, plus or minus 1 inch (25 mm).

4.  Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch
(19-mm) nominal maximum aggregate size.

Interior Slabs-on-Grade: Proportion normal-weight concrete mixture as follows:

Minimum Compressive Strength: 3,500 psi (27.6 MPa) at 28 days.

Maximum Water-Cementitious Materials Ratio: 0.45

Slump Limit: 4 inches (100 mm), plus or minus 1 inch (25 mm).

Air Content: Do not allow air content of troweled finished floors to exceed 3
percent.

POM~

Exterior Slabs-on-Grade: Proportion normal-weight concrete mixture as follows:

Minimum Compressive Strength: 4,500 psi (27.6 MPa) at 28 days.

Maximum Water-Cementitious Materials Ratio: 0.45

Slump Limit: 4 inches (100 mm), plus or minus 1 inch (25 mm).

Air Content: Do not allow air content of troweled finished slabs to exceed 6
percent plus or minus 1.5 percent at point of delivery for 3/4”-inch (19-mm)
nominal aggregate size.

P =

Sidewalks: Proportion normal-weight concrete mixture as follows:

1. Minimum Compressive Strength: 4,000 psi (27.6 MPa) at 28 days.
2. Maximum Water-Cementitious Materials Ratio: 0.45
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3. Slump Limit: 4 inches (100 mm) plus or minus 1 inch (25 mm).
4. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch
(19-mm) nominal maximum aggregate size.

FABRICATING REINFORCEMENT

Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

CONCRETE MIXING

Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to
ASTM C 94/C 94M and ASTM C 1116, and furnish batch ticket information.

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce
mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is
above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes.

PART 3 - EXECUTION

3.1

A

FORMWORK

Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support
vertical, lateral, static, and dynamic loads, and construction loads that might be
applied, until structure can support such loads.

Construct formwork so concrete members and structures are of size, shape, alignment,
elevation, and position indicated, within tolerance limits of ACI 117.

Limit concrete surface irregularities, designated by ACI 347R as abrupt or gradual, as
follows:

1. Class A, 1/8 inch (3.2 mm) for smooth-formed finished surfaces.
2.  Class B, 1/4 inch (6 mm) for rough-formed finished surfaces.

Construct forms tight enough to prevent loss of concrete mortar.

Fabricate forms for easy removal without hammering or prying against concrete
surfaces. Provide crush or wrecking plates where stripping may damage cast concrete
surfaces. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1
vertical.

1. Install keyways, reglets, recesses, and the like, for easy removal.
2. Do not use rust-stained steel form-facing material.

Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve
required elevations and slopes in finished concrete surfaces. Provide and secure units
to support screed strips; use strike-off templates or compacting-type screeds.

Provide temporary openings for cleanouts and inspection ports where interior area of
formwork is inaccessible. Close openings with panels tightly fitted to forms and
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securely braced to prevent loss of concrete mortar. Locate temporary openings in
forms at inconspicuous locations.

Chamfer exterior corners and edges of permanently exposed concrete.

Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and
bulkheads required in the Work. Determine sizes and locations from trades providing
such items.

Clean forms and adjacent surfaces to receive concrete. Remove chips, wood,
sawdust, dirt, and other debris just before placing concrete.

Retighten forms and bracing before placing concrete, as required, to prevent mortar
leaks and maintain proper alignment.

Coat contact surfaces of forms with form-release agent, according to manufacturer's
written instructions, before placing reinforcement.

EMBEDDED ITEMS

Place and secure anchorage devices and other embedded items required for adjoining
work that is attached to or supported by cast-in-place concrete. Use setting drawings,
templates, diagrams, instructions, and directions furnished with items to be embedded.

1. Install anchor rods, accurately located, to elevations required and complying with
tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel
Buildings and Bridges."

2. Install reglets to receive waterproofing and to receive through-wall flashings in
outer face of concrete frame at exterior walls, where flashing is shown at lintels,
shelf angles, and other conditions.

3. Install dovetail anchor slots in concrete structures as indicated.

4, Install embedded plates, angles, and dowels as indicated.

REMOVING AND REUSING FORMS

General: Formwork for sides of beams, walls, columns, and similar parts of the Work
that does not support weight of concrete may be removed after cumulatively curing at
not less than 50 deg F (10 deg C) for 24 hours after placing concrete, if concrete is
hard enough to not be damaged by form-removal operations and curing and protection
operations are maintained.

1. Leave formwork for beam soffits, joists, slabs, and other structural elements that
supports weight of concrete in place until concrete has achieved at least 70
percent of its 28-day design compressive strength.

2. Remove forms only if shores have been arranged to permit removal of forms
without loosening or disturbing shores.

Clean and repair surfaces of forms to be reused in the Work. Split, frayed,
delaminated, or otherwise damaged form-facing material will not be acceptable for
exposed surfaces. Apply new form-release agent.
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When forms are reused, clean surfaces, remove fins and laitance, and tighten to close
joints. Align and secure joints to avoid offsets. Do not use patched forms for exposed
concrete surfaces unless approved by Architect.

VAPOR RETARDERS

Plastic Vapor Retarders: Place, protect, and repair vapor retarders according to
ASTM E 1643 and manufacturer's written instructions.

1. Lap joints 6 inches (150 mm) and seal with manufacturer's recommended tape.

STEEL REINFORCEMENT
General: Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder
before placing concrete.

Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials
that would reduce bond to concrete.

Accurately position, support, and secure reinforcement against displacement. Locate
and support reinforcement with bar supports to maintain minimum concrete cover. Do
not tack weld crossing reinforcing bars.

1. Weld reinforcing bars according to AWS D1.4, where indicated.
Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

Install welded wire reinforcement in longest practicable lengths on bar supports spaced
to minimize sagging. Lap edges and ends of adjoining sheets at least one mesh
spacing. Offset laps of adjoining sheet widths to prevent continuous laps in either
direction. Lace overlaps with wire.

JOINTS

General: Construct joints true to line with faces perpendicular to surface plane of
concrete.

Construction Joints: Install so strength and appearance of concrete are not impaired,
at locations indicated or as approved by Architect.

1. Place joints perpendicular to main reinforcement. Continue reinforcement across
construction joints, unless otherwise indicated. Do not continue reinforcement
through sides of strip placements of floors and slabs.

2. Form keyed joints as indicated. Embed keys at least 1-1/2 inches (38 mm) into
concrete.

3. Locate joints for beams, slabs, joists, and girders in the middle third of spans.
Offset joints in girders a minimum distance of twice the beam width from a beam-
girder intersection.

4. Locate horizontal joints in walls and columns at underside of floors, slabs,
beams, and girders and at the top of footings or floor slabs.
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