SPECIFICATIONS
SECTION 013300
SUBMITTAL PROCEDURES

PART1 GENERAL

1.1 DESCRIPTION

A. Section includes general requirements and procedures related to preparation and
transmittal of Submittals to include Schedules, Contractor's Drawings, Samples, Manuals,
Methods of Construction, and Record Drawings to Engineer demonstrating performance
of Work.

1.

Other requirements for submittals are specified under applicable sections of the
Specifications.

1.2 SUBMITTAL REQUIREMENTS

A. General.

1. Submit each under separate cover or transmittal.

2. Furnish neat, legible, and sufficiently explicit detail to enable proper review for
Contract compliance.

3. Show complete and detailed fabrication; assembly and installation details; catalog
data; pamphlets; descriptive literature; and performance and test data.

4. Include calculations or other information sufficient to show comprehensive
description of structure, machine, or system provided and its intended manner of use.
a. With each submission, furnish Engineer specific written notation and

justification of each variation in Contractor's Submittals from requirements of
Contract Documents.

b. Fabrication, purchase or delivery of materials to the site, and installation of
materials or Work performed before approval, or not conforming to approved
submittals, shall be at Contractor's risk.

5. Engineer’s review and approval of submittals shall not relieve Contractor from
responsibility for fulfillment of terms of Contract, unless Engineer has received
specific written notice of each variation and has given specific written approval.

6. Contractor assumes all risks of error and omission.

7. Contract Work, Materials, Fabrication, and Installation: Following approved

submittals.

B. Process and Requirements.

1.

Not later than 10 days after Notice to Proceed, submit written list of materials and
equipment to be purchased, giving name, address, and telephone number of Supplier,
Manufacturer, or processor.

a. Submit updated material and equipment list when changes are made.
Coordinate and schedule submittals with construction schedule and Engineer.
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With the first submittal, but not later than 30 days after Notice to Proceed, submit a
complete submittal schedule, listing as near as practicable and by Specification
Section number, submittals required and approximate date submittal will be
forwarded.

a. Arrange submittals schedule so that related equipment items are submitted
concurrently.

b.  Engineer may require changes to submittal schedule to permit concurrent review
of related equipment.

To each submittal affix the following signed Certification Statement.

a. "Certification Statement: By this submittal, we hereby represent that we have
determined and verified all field measurements, field construction criteria,
materials, dimensions, catalog numbers and pertinent data and we have checked
and coordinated each item with other applicable approved drawings and all
Contract requirements.”

Identification.

a. Submit identification data, as applicable, contained thereon or permanently
adhered thereto:

1) The Commission Contract Number.

2) Contract name and location.

3) Submittal Numbers:

a) Number by specification section followed by sequential number.
Number format example is 11300-01.

b) Resubmittals shall bear original submittal number and be
sequentially lettered (Example 11300-01A).

4) Product identification.

5) Drawing title, drawing number, revision number, and date of drawing and

revision.

6) Applicable Contract Drawing Numbers and Specification Section and

Paragraph Numbers.

7) Subcontractor's, Vendor's and/or Manufacturer's name, address and phone

number.

8) Contractor's Certification Statement.

b. Identify on exterior, catalog product data or brochures submitted in packages of
multiple items. Include page and catalog item numbers for items submitted.
1) Highlight catalog, product data, or brochures containing various products,

sizes, and materials to show particular item submitted.

2) Mark items not applicable to Contract "not applicable” or cross out.
Stamp Space: Blank space of approximately 2-1/2 inches high by 4 inches wide
adjacent to the identification data to receive Engineer's status stamp.

Number of Copies: See requirements in Submittals specified herein.

Approval Process.

a. Follow submittal schedule provided to Engineer. Engineer will return submittal
within 15 days.

b.  Submittals will be returned, marked with one of following classifications:

1) NO EXCEPTIONS TAKEN: Requires no corrections, no marks.
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2) MAKE CORRECTIONS NOTED: Requires minor corrections. Iltems may
be fabricated as marked without further resubmission. Resubmit 2
corrected copies to the Engineer for record.

3) COMMENTS ATTACHED: Requires comments addressed before
fabrication. Items may be fabricated without further resubmission.
Resubmit 2 corrected copies to the Engineer for record.

4) REVISE AND RESUBIT: Requires corrections. Items not marked may be
fabricated. Resubmit entire submittal following original submission with
corrections noted. Allow 15 days for checking and Engineer’s appropriate
action.

5) REJECTED: Requires major corrections or is otherwise not following
Contract Documents. No items shall be fabricated. Resubmit entire
submittal following original submission with corrections noted. Allow 15
days for checking and Engineer’s appropriate action.

6) ACCEPTED FOR INFORMATION ONLY: Items specified by Contract
Documents.

c. The Contractor shall be allowed up to three submissions (initial plus two

resubmittals) of the same submittals for review. The Contractor shall bear all
costs for reviews beyond three submissions

C. Electronic Submittals: PDF Format, as approved by Engineer.

1.3 SUBMITTALS

A. Shop Drawings.

1.

2.

For original submittal and each subsequent re-submittal required, submit both
electronic and 2 hard copies. Engineer will return 1 copies of shop drawing prints.
Show types, sizes, accessories, and layouts, including plans, elevations, and sectional
views; component, assembly, and installation details; and all other information
required to illustrate how applicable portions of Contract requirements will be
fabricated and/or installed.

In case of fixed mechanical and electrical equipment, submit layout drawings drawn
to scale, to show required clearances for operation, maintenance, and replacement of
parts. Include manufacturer's certified performance curves, catalog cuts, pamphlets,
descriptive literature, installation, and application recommendations, as required.
Submit together shop drawings for closely related items. Additional shop drawings
and information required for electrical and mechanical equipment are listed in
appropriate Specification Sections.

Shop drawings for continually furnished items such as pipe, fittings, valves, precast
structures and metal work will be waived provided Contractor submits letter naming
manufacturer who will furnish these items. Manufacturer shall have on file certified
drawing(s) containing above information approved by the Commission, and items
furnished shall be as described on certified drawing(s). If Standard Details or

013300-3



Specifications change after certified drawings are approved, new submittals are
required.

Catalog Data.

1.

2.

For original submittal and each subsequent re-submittal required, submit both
electronic and 2 hard copies of catalog data. Engineer will return 1 copies.
Manufacturer's Catalog, Product, and Equipment Data: Certified and include material
type, performance characteristics, voltage, phase, capacity, and similar data.

a.  Furnish wiring diagrams when applicable.

b. Indicate catalog, model, and serial numbers representing specified equipment.
c.  Submit complete component information to verify specified required items.

Working Drawings.

1.

2.

For original submittal and each subsequent re-submittal required, submit both
electronic and 2 hard copies of working drawings. Engineer will return 1 copies.
Submit working drawings as required for changes, substitutions, Contractor design
items, and Contractor designed methods of construction. Requirements for working
drawings are listed in appropriate Specification Sections or in Special Provisions.
Include with drawings calculations or other information to completely explain
structure, machine, or system described and its intended use. Review or approval of
drawings by Engineer shall not relieve Contractor from responsibility for fulfillment
of terms of Contract. Contractor assumes risks of error, and Engineer shall have no
responsibility.

Submit working drawings and calculations sealed, dated, and signed by Professional
Engineer registered in State of Delaware and experienced in the work or discipline
involved.

Method of Construction.

1.

For original submittal and each subsequent re-submittal required, submit both

electronic and 2 hard copies of data detailing method of construction. Engineer will

return 1 copies.

When Engineer specifies or directs, submit proposed method of construction for

specific portions of Work.

a. Include detailed written description of phases of construction operation to fully
explain to Engineer proposed method of construction.

b. If required by Specifications, submit working drawings to supplement
description.

Engineer review will follow the process herein and shall not relieve Contractor from

responsibility for fulfillment of terms of Contract. Contractor assumes risks

associated with proposed method.

After review, submit requests for modifications in detail, including justification for

them. Do not implement modifications prior to Engineer’s review.

Manufacturer's Installation Recommendations.
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1. For original submittal and each subsequent re-submittal required, submit both
electronic and 2 hard copies of manufacturer’s installation recommendations.
Engineer will return 1 copies.

2. Furnish written detail for step by step preparation and installation of the materials and
products, including recommended tolerances and space for maintenance and
operation.

F. Samples.

1. General: As soon as practicable after Notice to Proceed, submit samples required by
Specifications or at Engineer’s request. Unless otherwise specified, submit 3 samples
of each item as original submittal.

2. Obtain approval before delivery of material to Contract site.

3. Samples: Representative of actual material proposed for use in the Contract and of
sufficient size to demonstrate design, color, texture, and finish when these attributes
will be exposed to view.

a. If samples deviate from Contract Documents, advise Engineer in writing with
submittal and state reason.

4. ldentification.

a. Permanently attach to each sample:
1) The Commission Contract Number.
2) Contract Name and Location.
3) Product Identification.
4) Applicable Contract Drawing and Specification Section Number.
5) Subcontractor's, Vendor's and/or Manufacturer's Name, Address and Phone
Number.
b. For each sample, submit under separate cover, a transmittal document
containing identification information listed herein.
5. Approval Process.

a. Allow 15 days for Engineer’s checking and appropriate action. Certain samples
may be tested for specified requirements by the Commission before approval.
Failure of sample to pass tests will be sufficient cause for refusal to consider
further samples of same brand and make of that material.

b. Rejected samples will be returned upon request, and resubmittals required shall
consist of 3 new samples and an additional 15 days for review. Only 1 test of
each sample proposed for use will be made at expense of the Commission.
When originally submitted sample fails, retesting of additional samples will be
made by the Commission at expense of Contractor. Upon approval, 1 sample so
noted will be returned, and remainder will be retained by Engineer until
completion of Work.

c. Samples of various material or equipment delivered to site or during placement
may be taken by Engineer for testing. Samples failing to meet Contract
requirements will automatically void previous approvals, and resubmittal of
samples will be required.

G. Record Drawings (As-builts).
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Prepare and maintain record drawings for work performed. Complete as-built

surveys. Do not permanently seal or bolt manhole covers until after as-built surveys.

Maintain one record copy of Contract Documents at site in good order and annotated

to show revisions made during construction. Make record drawings available to

Engineer at all times during life of Contract.

a. Drawings: Made part of record drawings and to include:

1) Contract Drawings: Annotate or redraft, as required, to show revisions,
substitutions, variations, omissions, and discrepancies made or discovered
during construction concerning location and depth of utilities, piping,
ductbanks, conduits, manholes, pumps, valves, vaults, and other equipment.
Make revisions and show on all drawing views with actual dimensions
established to permanent points.

2) Working/Layout Drawings: When required as submittals, record actual
layouts of conduit runs between various items of electrical equipment for
power, control, and instrumentation; wire sizes, numbers, and functions;
configuration of conduits; piping layouts; and duct layouts. Add sections
and details as required, for clarity. Revise drawings of switchgear, motors,
control centers and other equipment to show actual installations.

b. Before preliminary inspection, furnish reproducible of record drawings. At
completion of Contract and before final payment is made, furnish Engineer 1 set
of reproducibles of finally approved record drawings reflecting revisions herein
described. Furnish Engineer record drawing data on disk or CD, in format
compatible with the Commission’s software.

H. Operation and Maintenance Manuals.

1.

Furnish Operation and Maintenance Manuals for various types of equipment and
systems, as required by Contract Documents.

Unless otherwise indicated, furnish separate manual for each piece of equipment and
system. If manual contains other items or equipment, indicate where specified items
are located in manual. Include in manual complete information necessary to operate,
maintain, and repair specific equipment and system furnished under this Contract,
and include the following specific requirements;

a. Contents.

1) Table of Contents and Index.

2) Brief description of equipment/system and principal components.

3) Starting and stopping procedures, both normal and emergency.

4) Installation, maintenance, and overhaul instructions including detailed
assembly drawings with parts list and numbers, and recommended spare
parts list with recommended quantity, manufacturer's price, supplier's
address, and telephone number.

5) Recommended schedule for servicing, including technical data sheets that
indicate weights and types of oil, grease, or other lubricants recommended
for use and their application procedures.
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3.

6) One copy of each component wiring diagram and system wiring diagram
showing wire size and identification.

7) One approved copy of each submittal with changes made during
construction properly noted, including test certificates, characteristic
curves, factory and field test results.

8) For electrical systems, include dimensioned installation drawings, single
line diagrams, control diagrams, wiring and connection diagrams, list of
material for contactors, relays and controls, outline drawings showing
relays, meters, controls and indication equipment mounted on equipment or
inside cubicles, control and protective schematics, and recommended relay
settings.

b. Material:

1) Covers: Oil, moisture, and wear resistant 9 inches by 11-1/2 inches size.

2) Pages: 60 pound paper 8-1/2 inches by 11 inches size with minimum of 2
punched holes 8-1/2 inches apart reinforced with plastic, cloth, or metal.

3) Fasteners: Metal screw post or Acco metal strap type.

4) Diagrams and Illustrations: Attach foldouts, as required.

5) Legible Original Quality: Reproduced by dry copy method.

Copies:

a.  Submit preliminary electronic copies of manuals for review and approval no
later than date of shipment of equipment. Installation shall not begin until
manuals are accepted by Engineer. Include in preliminary copies all items
required under “Contents” above. Three copies will be marked and returned to
Contractor.

b. Deliver 2 copies of finally approved manuals to Engineer.

I.  Construction Videotape and Photographs Submittal

1.

The Contractor shall provide digital video and photographic records of pre-
construction conditions, construction progress and post-construction conditions as
follows:

Before commencing the Work, the Contractor shall provide a video record of the pre-
construction conditions of the site, or property that might be affected by the
Contractor's operations during the Work. Two copies of the video record of pre-
construction conditions shall be submitted prior to the commencement of the Work.
All video and photographs shall be taken by a professional photographer, or by an
employee of the Contractor who can demonstrate proficiency at professional quality
photography.

Starting when the Work commences and continuing for as long as the Work is in
progress, not less than 12 exposures, two copies each, consisting of different subjects
or angles of view each time, shall be taken from different locations in the project area
at intervals not exceeding one week apart. All photographs shall be furnished to the
Engineer within one week after each exposure.

The Contractor shall provide construction photographs in a photograph album with
titles and descriptions showing the regular progress of the Work. All photographs
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shall be printed on 4 inch by 6 inch color print paper, and shall indicate the date and
the job title, photograph identification, and direction the camera was facing. An
electronic copy of all photographs shall be submitted with the finished pictures.

5. Prior to commencing the Work, preconstruction photos shall be taken at the Project
site and shall be identified by job title, date, and direction the camera was facing.
Four exposures shall be taken at each 100-foot property line interval with one each
upstream, downstream, and perpendicular to the property line in both directions. This
shall be done to provide a 360-degree view of preconstruction conditions at each
interval.

6. Upon completion of the Work, the Contractor shall provide a digital video record of
the post-construction conditions showing the conditions of roadways, ditches,
culverts, driveways, buildings, fences, utilities, and other facilities or property which
were within 200 yards or were affected by the contractor's operations during the
Work. Two copies of the video record pre-construction conditions shall be furnished
prior to commencing of the Work.

PART 2 PRODUCTS
NOT USED

PART 3 EXECUTION
NOT USED

PART 4 MEASUREMENT AND PAYMENT

4.1 Providing for and complying with requirements in this Section will not be measured for
payment, but cost will be considered incidental to Contract.
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SPECIFICATIONS
SECTION 015000
TEMPORARY FACILITIES AND CONTROLS

PART 1 GENERAL

1.1 DESCRIPTION

A. Section includes general requirements relating to the Contractor’s responsibilities for
temporary construction facilities, controls, and environmental protection.

1.2 CONSTRUCTION FACILITIES

A. General:

1.

Temporary facilities and protective devices include, but are not necessarily limited to,
temporary barricades, waste collection and disposal facilities, fences, bridges, guards,
temporary utilities, steel plates over trenches, maintenance of traffic, project
identification signs, and construction of haul roads.

. All materials used in construction of above-mentioned items of work shall be of such

size, shape, and strength suitable for use intended.

Conduct construction operations to cause least inconvenience possible to general
public, the Commission, and its employees.

Wherever required, erect and maintain signs, fences, barricades, and pedestrian
bridges, and supply guards and flagmen for protection of public.

Take positive measures to prevent entry of children, animals, and unauthorized adults
to work site and storage areas at all times.

Obtain Engineer's approval before transporting or locating temporary facilities within
construction site.

B. Temporary Fencing:

1.

2.

3.

Furnish and construct, as required, to fence off excavation, storage, and operating
areas.

Erect suitably constructed temporary fences, neat in appearance, and meeting

Engineer’s approval.

Unless otherwise indicated, fences shall be 6-feet high.

C. Barricades

1.

2.

Barricade or close openings in roadways, floors, walls, or other parts of structures or
walkways while openings are not in regular use.

Use barricades that are structurally sound, suitable for intended use, neat in
appearance, and of size and arrangement, as approved by the Engineer.

D. Field Office Facilities for the Contractor
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1. Furnish adequate field office facilities for his own use during the execution of this
Contract.

2. Location of these facilities shall be as shown on the Drawings. Contractor shall
propose an appropriate location for his field office facilities subject to the approval of
the Engineer.

3. Pay for installation, maintenance, and monthly electric service and telephone charges
in this office.

4. Pay for installation, maintenance, and monthly service charges for potable water and
toilet facilities in this office.

E. Field Office Facilities for the Engineer
1. A field office for the Engineer is not required for this project.

F. Waste Disposal Facilities: Comply with requirements specified in Section 017410
"Construction Waste Management and Disposal."

G. Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel.
1. Truck cranes and similar devices used for hoisting materials are considered "tools
and equipment™ and not temporary facilities.

H. Temporary Enclosures: Provide temporary enclosures for protection of existing
construction or construction, in progress and completed, from exposure, foul weather,
other construction operations, and similar activities. Provide temporary weathertight
enclosure for building exterior.

1.3 TEMPORARY UTILITIES

A. Water:

1. Commission shall furnish water required during entire construction period for the
contract at no cost to the Contractor.

2. The Contractor shall make the necessary arrangements for connection, provide all
piping, backflow devices, and appurtenances required.

3. Assure the availability of drinking water for his work force, and

4. Provide temporary pumps, tanks and compressors as necessary to produce the required
pressures.

B. Electricity: Electrical power is available at the facility and will be made available to the
contractor at no cost. The Contractor shall verify that the power is adequate and provide
required temporary connections and extensions to the work sites. If the electric power is
not adequate or interferes with the facility operation, the Contractor shall provide
temporary electric service. In either case, the Contractor shall submit how they intend to
provide and use electrical power and their temporary connections for the Engineer’s
approval before connections are made.

1.  Comply with all safety and lock-out/tag-out procedures while working with
equipment and all energy sources during demolition and construction
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activities to prevent overload of circuits or damage to Owner’s energy
sources and/or risk to construction personnel.

C. Toilets: Maintain adequate number of temporary prefabricated chemical type toilets,
unless otherwise indicated, with proper enclosures for use of workers during construction.
1. Locate toilets where directed.
2. Keep toilets clean and comply with local and State health requirements and sanitary

regulations.

D. Temporary Heating: Provide temporary heating, including costs of equipment and
installation, fuel and attendance, whenever and for such for periods as heating may be
required.

1. General weather conditions to prevent freezing.

2. Maintain suitable working conditions.

3. Ensure progress of operation within established scheduled time.
4. Curing of concrete.

1.4 TRAFFIC CONTROL PLAN

A. Maintain normal through traffic flow following jurisdictional requirements, DE Manual
on Uniform Traffic Control Devices, and specific permit requirements when specified.

B. Follow appropriate jurisdictional permits. Absent jurisdictional requirements, roads shall
be considered secondary unless otherwise indicated on Drawings, and following criteria
shall govern:

1.

General: Assign flaggers certified in the State of Delaware whose only duty is to direct

traffic when roadway lanes are blocked by construction equipment or operations.

a. Equipment: Red, lime green or orange safety garments and signal paddles.

b. Equipment for time of darkness: Red lights and reflectorized safety garments.

Primary Roads Where Shown on Drawings:

a. Do not store excavated material and other materials on roadways.

b. Close excavations at end of each workday by backfilling or by means of steel
plates marked in advance with warning signs, or other accepted materials.

c. Leave work area clean and without obstacles during off-work hours.

Secondary Roads: Maintain two-way traffic during working hours. Clean up area of

work site at end of each workday to allow maximum use of roadway during off-work

hours.

C. Temporary Facilities: Required for pedestrian and vehicular access to properties adjacent
to or contiguous with Project. If necessary to temporarily interrupt access, after securing
Engineer's approval, notify all affected parties of time, extent, and duration of
interruption.
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1.5 ENVIRONMENTAL PROTECTION

A. Furnish necessary items for fulfilling work described herein for environmental protection
that results directly or indirectly from Work.

1.

Prevention of Water Pollution:

a. Take precautions in conduct of operations necessary to avoid contaminating water
in adjacent watercourses or water storage areas, including wells, whether natural
or man-made.

Conduct earthwork, moving of equipment, water control of excavations, and other

operations likely to create silting to eliminate pollution of watercourses or water

storage areas.

a. Dispose of water contaminated with oil, bitumens, harmful or objectionable
chemicals, sewage, or other pollutants offsite: Federal Clean Water Act and
Resource Conservation and Recovery Act.

b. Discharge of pollutants into any watercourse or water storage area prohibited:
State of Delaware National Pollutant Discharge Elimination System.

c. When water from adjacent natural sources is needed, use intake methods, which
avoid contaminating source of supply or becoming source of erosion or
sedimentation.

Noise and Air Pollution Control: Do not violate applicable ordinances, regulations,

rules and laws pertaining to noise and air pollution in the State of Delaware.

Plant Pest Control: Use soil moving or handling equipment that has operated in or will

operate in regulated areas following plant quarantine regulations.

a. In general, these regulations require thorough cleaning of soil from equipment
before it is moved from regulated areas to uninfested areas.

b. Obtain complete information from regional office of Plant Pest Control Division
of United States Department of Agriculture.

Preservation of Natural Resources: In construction operations for Work, clean-up, and

condition of adjacent terrain upon completion of Work, fully comply with all

applicable regulations and laws concerning preservation of natural resources.

Dust Control:

a. Provide dust barriers of cloth, plastic or wood to prevent demolition and
construction dust and dirt from entering nonconstruction areas, existing and
installed equipment.

b. If dust barriers are not installed or do not contain the dust in the opinion of
Engineer, clean up dust immediately and take such other measures as required to
contain dust.

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

NOT USED
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SPECIFICATIONS
SECTION 017000
CUTTING AND PATCHING

PART 1 - GENERAL

11

1.2

13

14

A

RELATED DOCUMENTS

The drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Sections, apply to this Section.

SUMMARY

This Section includes procedural requirements for cutting and patching. Provide labor, material,
services and equipment necessary to complete the work in every respect.

Related Sections include the following:

1. Division 1 Section "Selective Demolition™ for demolition of selected portions of the
building for alterations.

2. Divisions 5 through 9 Sections for specific requirements and limitations applicable to
cutting and patching individual parts of the Work.

DEFINITIONS

Cutting: Removal of existing construction necessary to permit installation or performance of
other Work.

Patching: Fitting and repair work required to restore surfaces to original conditions after
installation of other Work.

SUBMITTALS

Cutting and Patching Proposal: Submit a proposal describing procedures at least 14 calendar
days before the time cutting and patching will be performed, requesting approval to proceed.
Include the following information:

1. Extent: Describe cutting and patching, show how they will be performed, and indicate
why they cannot be avoided.

Changes to Existing Construction: Describe anticipated results.

Products: List products to be used and firms or entities that will perform the Work.
Dates: Indicate when cutting and patching will be performed.

Utilities: List utilities that cutting and patching procedures will disturb or affect. List
utilities that will be relocated and those that will be temporarily out of service. Indicate
how long service will be disrupted.
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1.6

A.

B.

C.

D.

E.

A

6. Engineer's Approval: Obtain approval of cutting and patching proposal before cutting
and patching. Approval does not waive right to later require removal and replacement of
unsatisfactory work.

QUALITY ASSURANCE

Structural Elements: Do not cut and patch structural elements in a manner that could change
their load-carrying capacity or load-deflection ratio.

Operational Elements: Do not cut and patch the following operating elements and related
components in a manner that results in reducing their capacity to perform as intended or that
results in increased maintenance or decreased operational life or safety.

Primary operational systems and equipment.
Fire-protection systems.

Control systems.

Communication systems.

Conveying systems.

Electrical wiring systems.

o~ E

Miscellaneous Elements: Do not cut and patch the following elements or related components in
a manner that could change their load-carrying capacity that results in reducing their capacity to
perform as intended, or that result in increased maintenance or decreased operational life or
safety.

Visual Requirements: Do not cut and patch construction in a manner that results in visual
evidence of cutting and patching. Do not cut and patch construction exposed on the exterior or
in occupied spaces in a manner that would, in Engineer's opinion, reduce the building's aesthetic
qualities. Remove and replace construction that has been cut and patched in a visually
unsatisfactory manner.

Temporary Needling and Shoring: Reference Section 024119-Selective Demolition for
temporary needling and shoring.

WARRANTY

Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged

during cutting and patching operations, by methods and with materials so as not to void existing
warranties.

PART 2 - PRODUCTS

21

A

B.

MATERIALS
General: Comply with requirements specified in other Sections of these Specifications.

Existing Materials: Use materials identical to existing materials. For exposed surfaces, use
materials that visually match existing adjacent surfaces to the fullest extent possible.



1. If identical materials are unavailable or cannot be used, use materials that, when installed,
will match the visual and functional performance of existing materials.

PART 3 - EXECUTION

3.1

3.2

3.3

A.

EXAMINATION

Examine surfaces to be cut and patched and conditions under which cutting and patching are to
be performed.

1. Compatibility: Before patching, verify compatibility with and suitability of substrates,
including compatibility with existing finishes or primers.

2. Proceed with installation only after unsafe or unsatisfactory conditions have been
corrected.

3. Proceed with cutting and patching of existing double wythe brick wall only after the
temporary needling and shoring is securely in place.

PREPARATION
Temporary Support: Provide temporary support of Work to be cut if not specified elsewhere
Protection: Protect existing construction during cutting and patching to prevent damage.

Adjoining Areas: Avoid interference with use of adjoining areas or interruption of free passage
to adjoining areas.

Existing Services: Where existing services are required to be removed, relocated, or
abandoned, bypass such services before cutting to avoid interruption of services to occupied
areas.

PERFORMANCE

General: Employ skilled workers to perform cutting and patching. Proceed with cutting and
patching at the earliest feasible time, and complete without delay.

1. Cut existing construction to provide for installation of other components or performance
of other construction, and subsequently patch as required to restore surfaces to their
original condition.

Cutting: Cut existing construction by sawing, drilling, breaking, chipping, grinding, and similar
operations, including excavation, using methods least likely to damage elements retained or
adjoining construction. If possible, review proposed procedures with original Installer; comply
with original Installer's written recommendations.

1. In general, use hand or small power tools designed for sawing and grinding, not
hammering and chopping. Cut holes and slots as small as possible, neatly to size
required, and with minimum disturbance of adjacent surfaces. Temporarily cover
openings when not in use.



@

5.

Existing Finished Surfaces: Cut or drill from the exposed or finished side into concealed
surfaces.

?Masonry: Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
Mechanical and Electrical Services: Cut off pipe or conduit in walls or partitions to be
removed. Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent
entrance of moisture or other foreign matter after cutting.

Proceed with patching after construction operations requiring cutting are complete.

C.  Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations
following performance of other Work. Patch with durable seams that are as invisible as
possible. Provide materials and comply with installation requirements specified in other
Sections of these Specifications.

1.

2.

Inspection: Where feasible, test and inspect patched areas after completion to
demonstrate integrity of installation.

Exposed Finishes: Restore exposed finishes of patched areas and extend finish
restoration into retained adjoining construction in a manner that will eliminate evidence
of patching and refinishing.

Floors and Walls: Where walls or partitions that are removed extend one finished area
into another, patch and repair floor and wall surfaces in the new space. Provide an even
surface of uniform finish, color, texture, and appearance. Remove existing floor and wall
coverings and replace with new materials, if necessary, to achieve uniform color and
appearance.

PART 4 - MEASUREMENT

41 METHOD OF MEASUREMENT

A.  No separate measurement shall be made for work under this section.

PART 5 - PAYMENT

5.1 METHOD OF PAYMENT

A.  The cost of the work, complete in place, described in this Specification Section shall be
included in the respective Lump Sum Bid, Item 01 01 00-1 “Building Construction”.

B.  Costincludes all labor, material, services and equipment necessary to complete the work in
every respect.

END OF SECTION 01 70 00



SPECIFICATIONS
SECTION 017410
CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1 - GENERAL

11

A.

1.2

1.3

SUMMARY
Section includes administrative and procedural requirements for the following:

1.  Salvaging nonhazardous demolition and construction waste.
2.  Disposing of nonhazardous demolition and construction waste.

Related Requirements:

1.  Section 015000 “Temporary Facilities and Controls” for collecting of
nonhazardous demolition and construction waste.

DEFINITIONS

Construction Waste: Building and site improvement materials and other solid waste
resulting from construction, remodeling, renovation, or repair operations. Construction
waste includes packaging.

Demolition Waste: Building and site improvement materials resulting from demolition
or selective demolition operations.

Disposal: Removal off-site of demolition and construction waste and subsequent sale,
recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having
jurisdiction.

Recycle: Recovery of demolition or construction waste for subsequent processing in
preparation for reuse.

Salvage: Recovery of demolition or construction waste and subsequent sale or reuse in
another facility.

Salvage and Reuse: Recovery of demolition or construction waste and subsequent
incorporation into the Work.

PERFORMANCE REQUIREMENTS

General: Achieve end-of-Project rates for collecting, removing, and disposal of 100
percent by weight of total non-hazardous solid waste generated by the Work. Practice
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efficient waste management in the use of materials in the course of the Work. Use all
ways, means and methods to divert construction and demolition waste from coming in
contact with backwash tank surfaces.

1. Demolition Waste:

Removed concrete liner.
Concrete and Grout.
Concrete reinforcing steel.
Roofing

Concrete masonry units.
Insulation.

D o0 o

2. Construction Waste:

Oils and gases.

Masonry and CMU.

Pressure treated lumber.

Wood sheet materials.

Wood trim.

Metals.

Roofing.

Insulation.

Piping.

Electrical conduit.

Packaging: Regardless of salvage/recycle goal indicated in "General"
Paragraph above, salvage or recycle 100 percent of the following
uncontaminated a sampling of packaging materials would be but not limited
to the following:

X o Hho o0 o

1)  Paper.
2)  Cardboard.
3) Boxes.

4)  Plastic sheet and film.
5)  Polystyrene packaging.
6) Wood crates.

7)  Plastic pails.

14 ACTION SUBMITTALS

A. Waste Management Plan: Submit plan within 21 days of date established for the Notice
of Award.
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1.5

1.6

INFORMATIONAL SUBMITTALS

Waste Reduction Progress Reports: Concurrent with each Application for Payment,
submit report. Use Form CWM-7 for construction waste and Form CWM-8 for
demolition waste. Include the following information:

Material category.

Generation point of waste.

Total quantity of waste in tons.

Quantity of waste salvaged, both estimated and actual in tons.

Quantity of waste recycled, both estimated and actual in tons.

Total quantity of waste recovered (salvaged plus recycled) in tons.

Total quantity of waste recovered (salvaged plus recycled) as a percentage of total
waste.

NookrwnpE

Landfill and Incinerator Disposal Records: Indicate receipt and acceptance of waste by
landfills and incinerator facilities licensed to accept them. Include manifests, weight
tickets, receipts, and invoices.

Qualification Data: For waste management coordinator.

QUALITY ASSURANCE

Waste Management Coordinator Qualifications: Experienced firm, with a record of
successful waste management coordination of projects with similar requirements, that
employs a LEED-Accredited Professional, certified by the USGBC, as waste
management coordinator.

Regulatory Requirements: Comply with hauling and disposal regulations of authorities
having jurisdiction.

Waste Management Conference: Conduct conference at Project site. Review methods
and procedures related to waste management including, but not limited to, the
following:

1.  Review and discuss waste management plan including responsibilities of waste
management coordinator.

2. Review requirements for documenting quantities of each type of waste and its
disposition.

3. Review and finalize procedures for materials separation and verify availability of
containers and bins needed to avoid delays.

4.  Review procedures for periodic waste collection and transportation to recycling
and disposal facilities.

5. Review waste management requirements for each trade.
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1.7

WASTE MANAGEMENT PLAN

General: Develop a waste management plan according to ASTM E 1609 and
requirements in this Section. Plan shall consist of waste identification, waste reduction
work plan, and cost/revenue analysis. Distinguish between demolition and construction
waste. Indicate quantities by weight or volume, but use same units of measure
throughout waste management plan.

Waste Identification: Indicate anticipated types and quantities of demolition and
construction waste generated by the Work. Use Form CWM-1 for construction waste
and Form CWM-2 for demolition waste. Include estimated quantities and assumptions
for estimates.

Waste Reduction Work Plan: List each type of waste and whether it will be salvaged,
recycled, or disposed of in landfill or incinerator. Use Form CWM-3 for construction
waste and Form CWM-4 for demolition waste. Include points of waste generation, total
quantity of each type of waste, quantity for each means of recovery, and handling and
transportation procedures.

1.  Salvaged Materials for Reuse: For materials that will be salvaged and reused in
this Project, describe methods for preparing salvaged materials before
incorporation into the Work.

2. Recycled Materials: Include list of local receivers and processors and type of
recycled materials each will accept. Include names, addresses, and telephone
numbers.

3. Disposed Materials: Indicate how and where materials will be disposed of.
Include name, address, and telephone number of each landfill and incinerator
facility.

4. Handling and Transportation Procedures: Include method that will be used for
separating recyclable waste including sizes of containers, container labeling, and
designated location where materials separation will be performed.

Cost/Revenue Analysis: Indicate total cost of waste disposal as if there was no waste
management plan and net additional cost or net savings resulting from implementing
waste management plan. Use Form CWM-5 for construction waste and Form CWM-6
for demolition waste. Include the following:

1.  Total quantity of waste.

Estimated cost of disposal (cost per unit). Include hauling and tipping fees and
cost of collection containers for each type of waste.

Total cost of disposal (with no waste management).

Revenue from salvaged materials.

Revenue from recycled materials.

Savings in hauling and tipping fees by donating materials.

Savings in hauling and tipping fees that are avoided.

Handling and transportation costs. Include cost of collection containers for each
type of waste.

N

N GORW
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9.  Net additional cost or net savings from waste management plan.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1

3.2

PLAN IMPLEMENTATION

General: Implement approved waste management plan. Provide protection measures,
handling, containers, storage, signage, transportation, and other items as required to
implement waste management plan during the entire duration of the Contract.

1.  Comply with operation, termination, and removal requirements in Section 015000
"Temporary Facilities and Controls."”

Training: Train workers, subcontractors, and suppliers on proper waste management
procedures, as appropriate for the Work.

1.  Distribute waste management plan to everyone concerned within three days of
submittal return.

2.  Distribute waste management plan to entities when they first begin work on-site.
Review plan procedures and locations established for salvage, recycling, and
disposal.

Site Access and Temporary Controls: Conduct waste management operations to ensure
minimum interference with roads, streets, walks, walkways, and other adjacent
occupied and used facilities.

1.  Designate and label specific areas on Project site necessary for separating
materials that are to be salvaged, recycled, reused, donated, and sold.

2. Comply with Section 015000 "Temporary Facilities and Controls" for controlling
dust and dirt, environmental protection, and noise control.

SALVAGING DEMOLITION WASTE
Salvaged Items for Reuse in the Work: Salvage items for reuse and handle as follows:

1.  Clean salvaged items.

2.  Pack or crate items after cleaning. Identify contents of containers with label
indicating elements, date of removal, quantity, and location where removed.

3. Store items in a secure area until installation.

4.  Protect items from damage during transport and storage.

5 Install salvaged items to comply with installation requirements for new materials
and equipment. Provide connections, supports, and miscellaneous materials
necessary to make items functional for use indicated.
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3.3

Hatches, Vents and Hardware: Brace open end of hatches and vent frames. Leave vent and
hatch hardware attached to hatches and vents.

Equipment: Drain tanks, piping, and fixtures. Seal openings with caps or plugs. Protect
equipment from exposure to weather.

Plumbing Fixtures: Separate by type and size.
Lighting Fixtures: Separate lamps by type and protect from breakage.

Electrical Devices: Separate switches, receptacles, switchgear, transformers, meters,
panelboards, circuit breakers, and other devices by type.

RECYCLING DEMOLITION AND CONSTRUCTION WASTE, GENERAL
General: Recycle paper and beverage containers used by on-site workers.

Recycling Incentives: Revenues, savings, rebates, tax credits, and other incentives
received for recycling waste materials shall accrue to Contractor.

Preparation of Waste: Prepare and maintain recyclable waste materials according to
recycling or reuse facility requirements. Maintain materials free of dirt, adhesives,
solvents, petroleum contamination, and other substances deleterious to the recycling
process.

Procedures: Separate recyclable waste from other waste materials, trash, and debris.
Separate recyclable waste by type at Project site to the maximum extent practical
according to approved construction waste management plan.

1. Provide appropriately marked containers or bins for controlling recyclable waste
until removed from Project site. Include list of acceptable and unacceptable
materials at each container and bin.

a. Inspect containers and bins for contamination and remove contaminated
materials if found.

2.  Stockpile processed materials on-site without intermixing with other materials.
Place, grade, and shape stockpiles to drain surface water. Cover to prevent
windblown dust.

3. Stockpile materials away from construction area. Do not store within drip line of

remaining trees.

Store components off the ground and protect from the weather.

Remove recyclable waste from Owner's property and transport to recycling

receiver or processor.

o~
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3.4

3.5

3.6

RECYCLING DEMOLITION WASTE

Concrete: Remove reinforcement and other metals from concrete and sort with other
metals.

1. Pulverize concrete to maximum 1-1/2-inch size.

Masonry: Remove metal reinforcement, anchors, and ties from masonry and sort with
other metals.

1. Pulverize masonry to maximum 1-1/2-inch size.
2.  Clean and stack undamaged, whole masonry units on wood pallets.

Wood Materials: Sort and stack members according to size, type, and length. Separate
lumber, engineered wood products, panel products, and treated wood materials.

Metals: Separate metals by type.

Piping: Reduce piping to straight lengths and store by type and size. Separate supports,
hangers, valves, sprinklers, and other components by type and size.

Conduit: Reduce conduit to straight lengths and store by type and size.

RECYCLING CONSTRUCTION WASTE
Packaging:

1.  Cardboard and Boxes: Break down packaging into flat sheets. Bundle and store in
a dry location.

2.  Polystyrene Packaging: Separate and bag materials.

3. Pallets: As much as possible, require deliveries using pallets to remove pallets
from Project site. For pallets that remain on-site, break down pallets into
component wood pieces and comply with requirements for recycling wood.

4.  Crates: Break down crates into component wood pieces and comply with
requirements for recycling wood.

Wood Materials:

1.  Clean Cut-Offs of Lumber: Grind or chip into small pieces.

2.  Clean Sawdust: Bag sawdust that does not contain painted or treated wood.
PROTECTION OF OTHER EXISTING STRUCTURAL MEMBERS

General: Provide temporary enclosures for protection of all existing structural members
as needed. Provide and maintain temporary containment and removal systems and
enclosures for this purpose.
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3.7

DISPOSAL OF WASTE

General: Except for items or materials to be salvaged, recycled, or otherwise reused,
remove waste materials from Project site and legally dispose of them in a landfill or
incinerator acceptable to authorities having jurisdiction.

1.  Except as otherwise specified, do not allow waste materials that are to be disposed
of accumulate on-site.

2. Remove and transport debris in a manner that will prevent spillage on adjacent
surfaces and areas.

3. During removal of waste, do not allow waste to come in contact with tank
surfaces.

Burning: Do not burn waste materials.

Disposal: Remove waste materials from Owner's property and legally dispose of them.

END OF SECTION
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SPECIFICATIONS
SECTION 017700
PROJECT CLEANUP

PART 1 GENERAL

1.1 DESCRIPTION

A. Section includes requirements for cleanup, restabilization restoration and disposal to
maintain a safe and well-kept job site and properly repair disturbed areas.

1.2 CLEANUP

A. Proceed with construction cleanup as construction progresses.

1.

2.

3.

Remove mud, oil, grease, soil, gravel, trash, scrap, debris, and excess materials that
are unsightly or may cause accidents to persons or properties.

Remove water from floor areas where electrical power tools are to be used, and
prevent stains on concrete that will be exposed in finish work.

Select and employ cleaning materials and equipment with care to avoid scratching,
marring, defacing, staining, or discoloring surfaces cleaned.

B. Final Cleanup: Perform immediately before written request for final inspection of
Contract Work or any portion thereof.

C. Besides normal "Broom Clean™ requirements, clean exposed surfaces as listed.

1.
2.
3.

No gk

Glass: Wash and polish.

Painted Surfaces: Remove marks, stains, fingerprints, and dirt.

Exposed Slabs: Wash, scrape, and scrub, using detergent to remove bond breaker,
dirt, and discolorations.

Asphalt Paving: Remove mud, oil, grease, dirt, and trash and hose down.
Aluminum: Clean following manufacturer’s recommendations.

Other Surfaces: Remove blemishes, leave clean, uniform, and dust-free.

Premises and Site: Remove trash, debris, and surplus excavated material.

D. Leave premises orderly and "Broom Clean."”

1.3 RESTORATION AND RESTABILIZATION

A. Restore and restablize disturbed areas including, but not limited to staging and stockpiling
areas, construction strips, access roads, stream crossings, and areas within acquired right
of way.
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Proceed with final restoration and restabilization following Restoration Schedule on
Drawings and requirements as specified elsewhere in the Contract Documents, including
seeding, sodding, and paving when season allows.

Disassemble and remove all temporary construction facilities, and leave site in orderly and
restored condition following Contract Documents.

Preserve public and private signs, markers, guardrails, and fences, and maintain in

existing locations and condition unless written permission is obtained for removal and

restoration or replacement.

1. Remove conflicting facilities when grading operations begin and store in manner to
keep them clean and in existing condition.

2. Restore to original or new locations at Engineer's direction.

3. Repair or replace damaged items when directed, at no cost to the Commission.

Perform restoration of turf areas as specified elsewhere in the Contract Documents.

Perform tree protection, repair, and replacement as specified elsewhere in the Contract
Documents

Restore gravel surfaces and roadway shoulders to their condition before being disturbed.

1. Do not reuse shoulder material if contaminated by foreign material.
a. Replace with new material of same quality and gradation.

2. Materials and Methods of Construction: Follow jurisdictional requirements and
applicable permits secured for this Contract.

3. Surface areas adjacent to shoulders, if left unstable by construction, with stabilized
gravel or other acceptable stabilizing material.

Restore pavement, curbs, other paved areas, and sidewalks following requirements
elsewhere in Contract Documents.

1.4 DISPOSAL OF WASTE AND EXCESS MATERIALS

A

Dispose of construction waste and excess materials in authorized County disposal area.

When so designated on the Drawings, excess excavated materials may be disposed of in

areas covered by grading or sediment control permit.

1. Furnish three (3) copies of grading permits to State Agency before use of disposal
site.

Remove waste and excess material disposed of in unauthorized area, and restore area to its
condition before disturbance, at no cost to the Commission.

Dispose of human waste in special sites designated therefor.
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1.5 REMOVAL OF REJECTED MATERIAL

A. Remove material delivered to Contract site, which has been determined by Engineer to be
unsuitable or not following Contract Documents, and dispose of in approved area.

PART 2 PRODUCTS
NOT USED

PART 3 EXECUTION
NOT USED

PART 4 MEASUREMENT AND PAYMENT

4.1 Providing for and complying with requirements in this Section will not be measured for
payment, but cost will be considered incidental to Contract.
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SECTION 024119

SELECTIVE DEMOLITION

PART 1 - GENERAL

11

1.2

13

A.

RELATED DOCUMENTS

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

Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Demolition and removal of selected portions of building or structure.

2. Salvage of existing items to be reused or recycled.

3. Provide labor, material, services and equipment necessary to complete the work in every
respect.

Related Requirements:

1. Section 017000 "Cutting and Patching" for cutting and patching procedures.

2. Section 017419 "Construction Waste Management and Disposal." for construction waste
management and disposal.

DEFINITIONS

Remove: Detach items from existing construction and dispose of them off-site unless indicated
to be salvaged or reinstalled.

Remove and Salvage: Detach items from existing construction, in a manner to prevent damage,
and store.

Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage,
prepare for reuse, and reinstall where indicated.

Existing to Remain: Leave existing items that are not to be removed and that are not otherwise
indicated to be salvaged or reinstalled.

Dismantle: To remove by disassembling or detaching an item from a surface, using gentle
methods and equipment to prevent damage to the item and surfaces; disposing of items unless
indicated to be salvaged or reinstalled.
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14

1.5

1.6

MATERIALS OWNERSHIP

Unless otherwise indicated, demolition waste becomes property of Contractor.

PREINSTALLATION MEETINGS
Predemolition Conference: Conduct conference at Project site.

1. Inspect and discuss condition of construction to be selectively demolished.

2. Review structural load limitations of existing structure.

3. Review and finalize selective demolition schedule and verify availability of materials,
demolition personnel, equipment, and facilities needed to make progress and avoid
delays.

4, Review requirements of work performed by other trades that rely on substrates exposed
by selective demolition operations.

5. Review areas where existing construction is to remain and requires protection.

INFORMATIONAL SUBMITTALS
Qualification Data: For refrigerant recovery technician.
Engineering Survey: Submit engineering survey of condition of building.

Proposed Protection Measures: Submit report, including Drawings, that indicates the measures
proposed for protecting individuals and property, for environmental protection , for dust control
and, for noise control. Indicate proposed locations and construction of barriers.

Schedule of Selective Demolition Activities: Indicate the following:

1. Detailed sequence of selective demolition and removal work, with starting and ending
dates for each activity. Ensure Owner's building manager's and other tenants' on-site
operations are uninterrupted.

Interruption of utility services. Indicate how long utility services will be interrupted.
Coordination for shutoff, capping, and continuation of utility services.

Use of elevator and stairs.

Coordination of Owner's continuing occupancy of portions of existing building and of
Owner's partial occupancy of completed Work.

abrwn

Shop Drawings for Temporary Needling and Shoring System:  Submit comprehensive
engineered shop drawings signed and sealed by a registered professional engineer in the State of
Delaware. Shop drawings shall indicated, diagrams, sections, elevations, sequence of
installation and removal, methods, and materials for placement and safe removal of the
temporary needling and shoring system to maintain structural stability of the work and the
surrounding and adjoining existing conditions.
1. Indicated and provide materials, systems, connections, diagrams, supports, and
miscellaneous materials and work necessary to make the temporary needling and shoring
system functional for use.
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1.7

18

19

Predemolition Photographs or Video: Show existing conditions of adjoining construction,
including finish surfaces that might be misconstrued as damage caused by demolition
operations. Take photographs using the maximum range of depth of field, and that are in focus,
to clearly show the Work. Photographs with blurry or out-of-focus areas will not be accepted.

1. Maintain key plan with each set of construction photographs that identifies each
photographic location.

Statement of Refrigerant Recovery: Signed by refrigerant recovery technician responsible for
recovering refrigerant, stating that all refrigerant that was present was recovered and that
recovery was performed according to EPA regulations. Include name and address of technician
and date refrigerant was recovered.

Warranties: Documentation indicating that existing warranties are still in effect after completion
of selective demolition.

CLOSEOUT SUBMITTALS

Inventory: Submit a list of items that have been removed and salvaged.

QUALITY ASSURANCE

Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved certification
program.

FIELD CONDITIONS

Owner will occupy portions of building immediately adjacent to selective demolition area.
Conduct selective demolition so Owner's operations will not be disrupted.

Conditions existing at time of inspection for bidding purpose will be maintained by Owner as
far as practical.

Notify Architect of discrepancies between existing conditions and Drawings before proceeding
with selective demolition.

Hazardous Materials: It is not expected that hazardous materials will be encountered in the
Work.

1. If suspected hazardous materials are encountered, do not disturb; immediately notify
Architect and Owner. Hazardous materials will be removed by Owner under a separate
contract.

Storage or sale of removed items or materials on-site is not permitted.

Utility Service: Maintain existing utilities indicated to remain in service and protect them
against damage during selective demolition operations.

1. Maintain fire-protection facilities in service during selective demolition operations.
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1.10

A

B.

111

A

B.

WARRANTY

Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged
during selective demolition, by methods and with materials and using approved contractors so
as not to void existing warranties. Notify warrantor before proceeding. Existing warranties
include the following:

Notify warrantor on completion of selective demolition, and obtain documentation verifying
that existing system has been inspected and warranty remains in effect. Submit documentation
at Project closeout.
COORDINATION

Arrange selective demolition schedule so as not to interfere with Owner's operations.

Place the temporary needling and shoring system in accordance with the delegated design shop
drawings prior to the removal of brick masonry.

PART 2 - PRODUCTS

2.1

A

B.

C.

PERFORMANCE REQUIREMENTS

Regulatory Requirements: Comply with governing EPA notification regulations before
beginning selective demolition. Comply with hauling and disposal regulations of authorities
having jurisdiction.

Standards: Comply with ASSE A10.6 and NFPA 241.

Temporary Needling and Shoring: Temporary needling and shoring system is required to
maintain structural stability of the work and the surrounding and adjoining existing conditions.
Confirm existing conditions to which the temporary needling and shoring system is attached to
and supported from are not overloaded and are able to safely support the temporary needing
and shoring system with becoming overstressed or undergoing damaging movements.

PART 3 - EXECUTION

3.1

A

B.

C.

EXAMINATION

Verify that utilities have been disconnected and capped before starting selective demolition
operations.

Review Project Record Documents of existing construction or other existing condition and
hazardous material information provided by Owner. Owner does not guarantee that existing
conditions are same as those indicated in Project Record Documents.

Engage a professional engineer to perform an engineering survey of condition of building to
determine whether removing any element might result in structural deficiency or unplanned
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3.2

3.3

collapse of any portion of structure or adjacent structures during selective building demolition

operations and as follows:

1. Design temporary needling and shoring system.

2. Perform surveys as the Work progresses to detect hazards resulting from selective
demolition activities.

Verify that hazardous materials have been remediated before proceeding with building
demolition operations.

Survey of Existing Conditions: Record existing conditions by use of measured drawings

preconstruction photographs or video.

1. Before selective demolition or removal of existing building elements that will be
reproduced or duplicated in final Work, make permanent record of measurements,
materials, and construction details required to make exact reproduction.

PREPARATION

Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment
according to 40 CFR 82 and regulations of authorities having jurisdiction.

Place the temporary needling and shoring system in accordance with the delegated design shop
drawings prior to the removal of brick masonry.

UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

Existing Services/Systems to Remain: Maintain services/systems indicated to remain and
protect them against damage.

Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify,
disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas
to be selectively demolished.

1. Owner will arrange to shut off indicated services/systems when requested by Contractor.

2. Arrange to shut off utilities with utility companies.

3. If services/systems are required to be removed, relocated, or abandoned, provide
temporary services/systems that bypass area of selective demolition and that maintain
continuity of services/systems to other parts of building.

4. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC
systems, equipment, and components indicated on Drawings to be removed.

a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap
or plug remaining piping with same or compatible piping material.

b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same
or compatible piping material and leave in place.

C. Equipment to Be Removed: Disconnect and cap services and remove equipment.

d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and
remove, clean, and store equipment; when appropriate, reinstall, reconnect, and
make equipment operational.
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3.4

3.5

e. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove
equipment and deliver to Owner.

f. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug
remaining ducts with same or compatible ductwork material.

g. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible
ductwork material and leave in place.

PROTECTION

Temporary Protection: Provide temporary barricades and other protection required to prevent
injury to people and damage to adjacent buildings and facilities to remain.

1. Provide protection to ensure safe passage of people around selective demolition area and
to and from occupied portions of building.

2. Provide temporary weather protection, during interval between selective demolition of
existing construction on exterior surfaces and new construction, to prevent water leakage
and damage to structure and interior areas.

3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are
exposed during selective demolition operations.

4, Cover and protect furniture, furnishings, and equipment that have not been removed.

Comply with requirements for temporary enclosures, dust control, heating, and cooling

specified in Section 015000 "Temporary Facilities and Controls."

o

Temporary Shoring: Design, provide, and maintain temporary needling, shoring, bracing, and
structural supports as required to preserve stability and prevent movement, settlement, or
collapse of construction and finishes to remain, and to prevent unexpected or uncontrolled
movement or collapse of construction being demolished.

1. Strengthen or add new supports when required during progress of selective demolition.

2. Temporary needling and shoring is a delegated design to the Contractor. Selection,
performance, maintenance, and removal of temporary needling and shoring system as
required to maintain structural stability of the work and the surrounding and adjoining
existing conditions is by the Contractor.

Remove temporary barricades, shoring, and protections where hazards no longer exist.

SELECTIVE DEMOLITION, GENERAL

General: Demolish and remove existing construction only to the extent required by new
construction and as indicated. Use methods required to complete the Work within limitations of
governing regulations and as follows:

1. Proceed with selective demolition systematically, from higher to lower level. Complete
selective demolition operations above each floor or tier before disturbing supporting
members on the next lower level.

2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use
cutting methods least likely to damage construction to remain or adjoining construction.
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3.6

Use hand tools or small power tools designed for sawing or grinding, not hammering and
chopping. Temporarily cover openings to remain.

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring
existing finished surfaces.

4. Do not use cutting torches until work area is cleared of flammable materials. At
concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden
space before starting flame-cutting operations. Maintain portable fire-suppression devices
during flame-cutting operations.

5. Maintain fire watch in accordance with authorities having jurisdiction after flame-cutting

operations.

Maintain adequate ventilation when using cutting torches.

7. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and
promptly dispose of off-site.

8. Remove structural framing members and lower to ground by method suitable to avoid
free fall and to prevent ground impact or dust generation.

9. Locate selective demolition equipment and remove debris and materials so as not to
impose excessive loads on supporting walls, floors, or framing.

10. Dispose of demolished items and materials promptly.

S

Site Access and Temporary Controls: Conduct selective demolition and debris-removal
operations to ensure minimum interference with roads, streets, walks, walkways, and other
adjacent occupied and used facilities.

Removed and Reinstalled Items:

Clean and repair items to functional condition adequate for intended reuse.

Pack or crate items after cleaning and repairing. Identify contents of containers.

Protect items from damage during transport and storage.

Reinstall items in locations indicated. Comply with installation requirements for new
materials and equipment. Provide connections, supports, and miscellaneous materials
necessary to make item functional for use indicated.

ropNdE

Existing Items to Remain: Protect construction indicated to remain against damage and soiling
during selective demolition. When permitted by Architect, items may be removed to a suitable,
protected storage location during selective demolition and cleaned and reinstalled in their
original locations after selective demolition operations are complete.

SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS

Concrete: Demolish in small sections. Using power-driven saw, cut concrete to a depth of at
least 3/4 inch at junctures with construction to remain. Dislodge concrete from reinforcement at
perimeter of areas being demolished, cut reinforcement, and then remove remainder of concrete.
Neatly trim openings to dimensions indicated.

Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to remain
and at regular intervals using power-driven saw, and then remove concrete between saw cuts.
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3.7 DISPOSAL OF DEMOLISHED MATERIALS

A.  Remove demolition waste materials from Project site and dispose of them in an EPA-approved
construction and demolition waste landfill acceptable to authorities having jurisdiction

1. Do not allow demolished materials to accumulate on-site.

2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces
and areas.

3. Remove debris from elevated portions of building by chute, hoist, or other device that
will convey debris to grade level in a controlled descent.

4. Comply with requirements specified in Section 017419 "Construction Waste
Management and Disposal."

B.  Burning: Do not burn demolished materials.

3.8 CLEANING
A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective
demolition operations. Return adjacent areas to condition existing before selective demolition
operations began.
3.9 SELECTIVE DEMOLITION SCHEDULE
A.  Remove: Items as indicated.
B.  Remove and Reinstall: Items as indicated..

C.  Existing to Remain: Work as indicated.

D. Dismantle: Work as indicated..

END OF SECTION 024119
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SPECIFICATIONS
SECTION 030130
MAINTENANCE OF CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1 DESCRIPTION

1.2

1.3

A. Section Includes:

Removal of deteriorated concrete and subsequent replacement.
Concrete Patching

Concrete Re-surfacing.

Slab and wall joint repair.

Slab and wall crack repair

Crack injection.

ocouarwnE

B. Related Requirements:

1. Section 017000- “Cutting and Patching”

2. Section 017410 - “Construction Waste Management and Disposal” for handling
and control of construction and demolition waste.

3. Section 033300 — “Cast-In-Place Concrete”

PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site

1.  Attendees for the Pre-installation conference shall include the Engineer, the Consultant,
the contractor’s superintendent, and the product applicators.

ACTION SUBMITTALS

A. Product Data: For each type of product. Include construction details, material
descriptions, product data sheets, MSDS information, chemical composition, physical
and mechanical properties, test data, and mixing, preparation, and application
instructions. All work performed under this Section shall include submittals for all
materials, and equipment used in the work.

1. Placement of products will not be allowed until product and equipment approvals are
granted by the Engineer.

B. Samples: Cured samples for each exposed product and for each color and texture
specified, in manufacturer's standard size appropriate for each type of work.
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1.5

INFORMATIONAL SUBMITTALS

A.

B.

Qualification Data: For installers and manufacturers.

Material Certificates: For each type of portland cement and aggregate supplied for
mixing or adding to products at Project site.

Product Test Reports: For each manufactured bonding agent, cementitious patching and
re-surfacing mortar, joint tape, joint-sealant, crack injection adhesive, zinc rich coating,
and waterproofing tape, for tests performed by manufacturer and witnessed by a
qualified testing agency.

Field quality-control reports.

Maintenance Program: Submit before work begins.

QUALITY ASSURANCE

A. Manufacturer Qualifications: Each manufactured bonding-agent, cementitious

patching-mortar, joint-sealant, crack-injection-adhesive, zinc rich coating, and
waterproofing tape manufacturer shall employ factory-trained technical representatives
who are available for consultation and Project-site inspection and assistance at no
additional cost.

Installer Qualifications: An entity that employs installers and supervisors who are
trained and approved by manufacturer to apply packaged patching-mortar materials,
crack injection materials, and waterproofing tape.

Maintenance Program: Prepare a written plan for maintenance of cast-in-place concrete,
including each phase or process, protection of surrounding materials during operations,
and control of debris and runoff during the Work. Describe in detail materials, methods,
equipment, and sequence of operations to be used for each phase of the Work.

. Mockups: Build mockups to demonstrate finish and performance effects and to set quality

standards for materials and execution.

1. Removal of deteriorated concrete and subsequent replacement and patching: Remove,
repair, and patch an approximately 50 sq. ft. area of deteriorated concrete slab or wall.

2. Joint Repair: Cut out and reinstall joints in two separate areas, each approximately 48
inches long.

3. Crack Injection: Perform slab and wall crack injection in two separate areas, each
approximately 48 inches long.

4. Crack Repair: Perform slab and wall crack repair in two separate areas, each
approximately 48 inches long.

5. Concrete Resurfacing: Perform Concrete Resurfacing to an area of approximately 50 sq.
ft. area.

6. Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Owner specifically approves such deviations in
writing.
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7. Subject to compliance with requirements, approved mockups may become part of the
completed Work if undisturbed at time of Substantial Completion.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Comply with manufacturer's written instructions for minimum and maximum
temperature requirements and other conditions for storage.

B. Store cementitious materials off the ground, under cover, and in a dry location.

C. Store aggregates covered and in a dry location; maintain grading and other required
characteristics and prevent contamination.

1.7 FIELD CONDITIONS

A. Environmental Limitations for materials: Do not apply when air and substrate
temperatures are outside limits permitted by manufacturer. During hot weather, cool
material components before mixing, store mixed products in shade, and cool unused
mixed products to retard setting. Do not apply to wet substrates unless approved by
manufacturer. Should temperatures drop below 40 degrees, the contractor shall follow
the material manufacturer’s direction and limitations for applications.

1. Use only Class A epoxies when substrate temperatures are below or are expected to
go below 40 deg F within 8 hours.

2. Use only Class A or B epoxies when substrate temperatures are below or are expected
to go below 60 deg F within 8 hours.

3. Use only Class C epoxies when substrate temperatures are above and are expected to
stay above 60 deg F for 8 hours.

B. Cold-Weather Requirements for Cementitious Materials: Do not apply unless concrete-
surface and air temperatures are above 40 deg F and will remain so for at least 48 hours
after completion of Work.

C. Hot-Weather Requirements for Cementitious Materials: Protect repair work when
temperature and humidity conditions produce excessive evaporation of water from
patching materials. Provide artificial shade and wind breaks, and use cooled materials
as required. Do not apply to substrates with temperatures of 90 deg F and above.

PART 2 - PRODUCTS

2.1 MATERIALS, GENERAL

A. Source Limitations: Obtain each color, grade, finish, type, and variety of product from
single source with resources to provide products of consistent quality in appearance and
physical properties.
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B. VOC Content: Provide materials that comply with VOC limits of authorities having
jurisdiction.

2.2 BONDING AGENTS

A. Latex Bonding Agent: Latex based, non-redispersible bonding agent; VOC compliant;
meets requirements of ASTM C 1059/C 1059M, Type II.

1.

Bond Strength: Not less than 1250 psi at 28 days when tested according to ASTM
C 1042.

2.3 PATCHING MORTAR

A. Patching and Re-surfacing Mortar, General:

1.

2.

Only use patching and re-surfacing mortars that are recommended by manufacturer
for each applicable horizontal, vertical, or overhead use orientation.

Color and Aggregate Texture: Provide patching mortar and aggregates of colors and
sizes necessary to produce patching mortar that matches existing, adjacent, exposed
concrete. Blend several aggregates if necessary to achieve suitable matches.

Coarse Aggregate for Patching Mortar: ASTM C 33, washed aggregate, Size No. 8,
Class 5S. Add to patching-mortar mix only as permitted by patching-mortar
manufacturer.

Patching and re-surfacing mortars in contact with potable water shall comply with
NSF/ANSI Standard 61 for contact with potable water.

B. Cementitious Patching and Re-surfacing Mortar: single component, waterproofing,
rapid-strengthening, pre-packaged, dry mix, cementitious patching material; suitable for
horizontal, vertical, and overhead surfaces. Patching and re-surfacing mortar shall be
able to be applied to ¥-inch to 1-inch lifts by trowel or spray equipment and meet
requirements of ASTM C 928 “Standard Specification for Packaged, Dry, Rapid-
Hardening Cementitious Materials for Concrete Repairs and the following:

1.

Compressive Strength: Not less than 7500 psi at 28 days when tested according to
ASTM C 109/C 109M.

Bond Strength: Not less than 1500 psi at 28 days when tested according to ASTM
C 882/C882M.

Flexural Strength: Not less than 1,500 psi at 28 days when tested according to
ASTM C 348.

Modulus of Elasticity: Not less than 4.13 x 10° psi when tested according to ASTM
C 469.

Shrinkage: Not more than -0.09% at 28-days and -0.11% at 56-days when tested
according to ASTM C 157.
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2.4

6. Scaling Resistance: None

7. Freeze/Thaw Resistance:
a. 105 cycles — 100% Relative Durability Factor
b. 210 cycles — 100% Relative Durability Factor
c. 300 cycles — 93.2% Relative Durability Factor

8. Set Time:
a. Initial Set 3 to 5 hours
b. Final Set5 to 7 hours

JOINT/CRACK WATERPROOFING TAPE SYSTEM

A. Joint/Crack Waterproofing Tape System (Static Joints and Cracks): Flexible, chemical

resistant, weather and water resistant, suitable for use on structures in contact with
potable water with a minimum 7” wide synthetic rubber “tape” that is covered with an
alkali resistant and flexible polyester fabric, which forms a web around the edges and
used in conjunction with slurry material for setting and covering the joint tape to
provide a permanent waterproof seal over static joints and cracks on either the positive
or negative side of a substrate.

1. Slurry material: Product manufactured for use with waterproofing tape by same
manufacturer.

. Joint/Crack  Waterproofing Tape System (Dynamic Joints and Cracks):

Thermoplastic elastomer (TPE) seal strip with a provided setting gel epoxy adhesive,
which is a two component (1:1) gel epoxy used to adhere the seal strip to the concrete
structure. The tape system shall be able to permanently seal dynamically moving
cracks and joints from either the positive or negative side. Minimum size to be 6-
inches wide and 1-mm thick with the following minimum material properties:

Tear Strength: Not less than 870 psi.

Gel Time of setting adhesive: 45 minutes.

Compressive strength according to ASTM D 695: 10,150 psi.

Compressive Modulus according to ASTM D 695: 4.5 x 10° psi.

Bond Strength of setting adhesive according to ASTM C 882:

a. 2,470 psi at 2 days.

b. 2,890 psi at 14 days.

6. Water Absorption according to ASTM D 570: less than 0.4% at 24 hours.

7. Peel Strength: No loss of adhesion between tape and adhesive when used on
concrete substrate and tested at 7 days according to ASTM D 903.

8. Adhesive: Two component, hydrophobic, epoxy resin adhesive.  Product

manufactured for use with waterproofing tape by same manufacturer.

arONE
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2.5 JOINT SEALANT

A. Polyurethane Joint Sealant: Two-component, premium-grade, polyurethane-based,
elastomeric, non-sag sealant; meets requirements of ASTM C-920, Type M, Grade NS,
Class 25, use T, NT, M, G, A, O, I and Federal Specification TT-S-00227E, Type I,
Class A, with Shore A durometer hardness of at least 25 in accordance to ASTM D-
2240.

1.
2.
3.

Shore A Hardness: Not less than 25 when tested according to ASTM D 2240.
Tear Strength: Not less than 45 Ib/in when tested according to ASTM D 624.
Tensile Properties: Not less than (when tested according to ASTM D 412):

a. Tensile Strength at Break: 95 psi

b. Tensile Elongation: 500%

c. 100% Modulus: 70 psi

2.4 CRACK-INJECTION MATERIALS

A. Crack-Injection Adhesive: High-modulus, low viscosity, high strength, extended pot
life, 2-component, 100% solids, moisture-tolerant, multi-purpose, resin adhesive,
meeting ASTM C 881/C 881M, Types 1V, Grade 1, Class C; free of VOCs.

1.

2.

Bond Strength: Not less than 2900 psi when tested at 14 days according to ASTM
C 882
Compressive Strength: Not less than 13,000 psi when tested at 28 days according
to ASTM D 695.
Tensile Properties: Not less than (when tested according to ASTM D 638):

a.  Tensile Strength: 8900 psi

b.  Tensile Elongation at break: 5.4%

c.  100% Modulus: 4.1x10° psi
Capping Adhesive: high-modulus, high-strength, structural, very rapid curing,
smooth paste, adhesive. Product manufactured for use with crack injection
adhesive by same manufacturer.

2.5 OTHER MATERIALS

A. Zinc Rich Primer: Single component, premixed liquid organic zinc rich coating which
provides sacrificial protection against steel corrosion meeting “Steel Structures Painting
Council Paint Specification 20, Type II Organic Zinc Rich Primer.”

B. Portland Cement: ASTM C 150, Type I, I, or 111 unless otherwise indicated.

26 MIXES

A. General: Mix products, in clean containers, according to manufacturer's written
instructions.
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B.

1. Do not add water, thinners, or additives unless recommended by manufacturer.

2. When practical, use manufacturer's premeasured packages to ensure that materials
are mixed in proper proportions. When premeasured packages are not used,
measure ingredients using graduated measuring containers; do not estimate
quantities or use shovel or trowel as unit of measure.

3. Do not mix more materials than can be used within time limits recommended by
manufacturer. Discard materials that have begun to set.

Concrete: Comply with Section 033000 "Cast-in-Place Concrete

PART 3 - EXECUTION

3.1 EXAMINATION

3.2

3.3

A

Notify Engineer seven days in advance of dates when areas of deteriorated or
delaminated concrete and deteriorated reinforcing bars will be located.

Locate areas of deteriorated or delaminated concrete using hammer or chain-drag
sounding and mark boundaries. Mark areas for removal by simplifying and squaring off
boundaries as directed by Engineer. At columns and walls make boundaries level and
plumb unless otherwise indicated.

Pachometer Testing: Locate at least three reinforcing bars using a pachometer, and drill
test holes to determine depth of cover. Calibrate pachometer using depth of cover
measurements, and verify depth of cover in removal areas using pachometer.

Perform surveys as the Work progresses to detect hazards resulting from concrete-
maintenance work.

PROTECTION

A

Comply with requirements specified in Section 017410 "Construction Waste Management and

Disposal."

1. Do not begin work until temporary enclosures for protection of existing concrete surfaces
in the existing Backwash Tanks, from contamination by exposure, of construction debris,
construction waste, and demolition waste, and other construction operations, and similar
activities as specified are in place and properly maintained.

PREPARATION

A.

B.

Ensure that supervisory personnel are on-site and on duty when concrete maintenance work
begins and during its progress.

Preparation for Removal of Deteriorated Concrete: Examine construction to be repaired
to determine best methods to safely and effectively perform concrete maintenance
work. Examine adjacent work to determine what protective measures will be necessary.
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Make explorations, probes, and inquiries as necessary to determine condition of
construction to be removed in the course of repair.

1.
2.

3.

Verify that affected utilities have been disconnected and capped.

Inventory and record the condition of items to be removed for reinstallation or
salvage.

Provide and maintain shoring, bracing, and temporary structural supports as
required to preserve stability and prevent unexpected or uncontrolled movement,
settlement, or collapse of construction being demolished and construction and
finishes to remain.

. Preparation for Removal of Concrete for re-surfacing: Examine construction to be
removed for re-surfacing to determine best methods to safely and effectively perform
work. Examine adjacent work to determine what protective measures will be necessary.
Make explorations, probes, and inquiries as necessary to determine condition of
construction to be removed in the course of preparation.

1.
2.

3.

Verify that affected utilities have been disconnected and capped.

Inventory and record the condition of items to be removed for reinstallation or
salvage.

Provide and maintain shoring, bracing, and temporary structural supports as
required to preserve stability and prevent unexpected or uncontrolled movement,
settlement, or collapse of construction being removed and construction and finishes
to remain.

The surface must be structurally sound clean and free of dirt, oil and other
contaminants including curing compounds, form release agents, old coatings, paint
and efflorescence. New concrete and masonry must be cured a minimum of 7 days.
All concrete laitance must also be removed. Mechanically prepare the concrete to a
CSP 3-5 in accordance with ICRI Guideline 310.2. Concrete honeycombs, cavities,
joints, cracks, voids, tie holes and other defects must be opened and routed to a 3/4”
depth or to sound material.

. Protect persons, motor vehicles, surrounding surfaces of building being restored,
building site, plants, and surrounding buildings from harm resulting from concrete
maintenance work.

1.

Comply with each product manufacturer's written instructions for protections and
precautions. Protect against adverse effects of products and procedures on people
and adjacent materials, components, and vegetation.

Use only proven protection methods appropriate to each area and surface being
protected.

Provide barricades, barriers, and temporary directional signage to exclude public
from areas where concrete maintenance work is being performed.

Erect temporary protective covers over walkways and at points of pedestrian and
vehicular entrance and exit that must remain in service during course of concrete
maintenance work.
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10.
11.

Contain dust and debris generated by concrete maintenance work and prevent it
from reaching the public or adjacent surfaces.

Use water-mist sprinkling and other wet methods to control dust only with
adequate, approved procedures and equipment that ensure that such water will not
create a hazard or adversely affect other building areas or materials.

Protect floors and other surfaces along haul routes from damage, wear, and staining.
Provide supplemental sound-control treatment to isolate removal and dismantling
work from other areas of the building.

Protect adjacent surfaces and equipment by covering them with heavy polyethylene
film and waterproof masking tape. If practical, remove items, store, and reinstall
after potentially damaging operations are complete.

Neutralize and collect alkaline and acid wastes for disposal off Owner's property.
Dispose of debris and runoff from operations by legal means and in a manner that
prevents soil erosion, undermining of paving and foundations, damage to
landscaping, and water penetration into building interiors.

. Existing Drains: Prior to the start of work in an area, test drainage system to ensure that
it is functioning properly. Notify Architect immediately of inadequate drainage or
blockage. Do not begin work in an area until the drainage system is in working order.

1.

1.

Prevent solids such as aggregate or mortar residue from entering the drainage
system. Clean out drains and drain lines that become sluggish or blocked by sand or
other materials resulting from concrete maintenance work.

Protect drains from pollutants. Block drains or filter out sediments, allowing only
clean water to pass.

. Concrete Removal:

Provide shoring, bracing, and supports as necessary. Strengthen or add new
supports when required during progress of removal work. Do not overload
structural elements with debris.

Saw-cut perimeter of areas indicated for removal to a depth of at least 1/2 inch.
Make cuts perpendicular to concrete surfaces and no deeper than cover on
reinforcement.

Remove deteriorated and delaminated concrete by breaking up and dislodging from
reinforcement.

Remove additional concrete if necessary to provide a depth of removal of at least
1/2 inch over entire removal area.

Where half or more of the perimeter of reinforcing bar is exposed, bond between
reinforcing bar and surrounding concrete is broken, or reinforcing bar is corroded,
remove concrete from entire perimeter of bar and to provide at least a 3/4-inch
clearance around bar.

Test areas where concrete has been removed by tapping with hammer, and remove
additional concrete until unsound and disbonded concrete is completely removed.
Provide surfaces with a fractured profile of at least 1/8 inch that are approximately
perpendicular or parallel to original concrete surfaces. At and walls, make top and
bottom surfaces level unless otherwise directed.
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8. Thoroughly clean removal areas of loose concrete, dust, and debris.

a. Use high-pressure washing and/or abrasive blasting to produce an open
textured, clean and sound surface meeting minimum requirements of ICRI
Standard Concrete Surface Profile (CSP) 6 or manufacturer’s recommendations
for the product being applied to the concrete surface, whichever is greater.
Surface may be damp, but free of standing water, and free of dust, laitance,
grease, impregnations, waxes, and any other bond breaking contaminants which
would affect the application of repair products.

G. Reinforcing-Bar Preparation: Remove loose and flaking rust from reinforcing bars by
power tool cleaning or until only tightly adhered light rust remains. Apply a zinc rich
primer to any exposed reinforcing the same day the reinforcing is exposed.

1. Where section loss of reinforcing bar is more than 25 percent, or 20 percent in two
or more adjacent bars, cut bars and remove and replaces directed by Engineer.
Remove additional concrete as necessary to provide at least 3/4-inch clearance at
existing and replacement bars. Splice replacement bars to existing bars according to
ACI 318 by lapping, welding, or using mechanical couplings.

H. Preparation of Joints for Repair: Saw-cut joints full width to edges and depth of spalls,
but not less than 3/4 inch deep. Clean out debris and loose concrete; vacuum or blow
clear with compressed air.

I. Surface Preparation for Adhesives/Sealers: Clean concrete to remove dirt, oils, films,
and other materials detrimental to sealer application.

1. Use blast cleaning or equivalent mechanical means producing open textured, clean,
and sound surface. Surface may be damp, but free of standing water, and free of
dust, laitance, grease, curing compounds, impregnations, waxes and any other
contaminants.

J. Surface Preparation for Joint Tapes: The surface must be structurally sound, clean and
free of dirt, oil and other contaminants including curing compounds, form release
agents, old coatings, paint and efflorescence. All concrete laitance must also be
removed. Provide an absorptive surface on all substrates including precast and formed
concrete. The surface must have an open pore appearance for proper adhesion. Remove
form marks and other protrusions. Concrete honeycombs, cavities, joints, cracks, voids,
tie holes and other defects must be opened and routed to a 3/4” depth or to sound
material. No active water leaks should be present at the time of application.

1. Use blast cleaning or equivalent mechanical means producing open textured, clean,
and sound surface. Surface may be damp, but free of standing water, and free of
dust, laitance, grease, curing compounds, impregnations, waxes and any other
contaminants.
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3.4 APPLICATION

A. General: Comply with manufacturer's written instructions and recommendations for
application of all products, including surface preparation.

B. Latex Bonding Agent, Type Il: Mix with portland cement and scrub into concrete
surface according to manufacturer's written instructions. Place patching mortar or
concrete while bonding agent is still wet. If bonding agent dries, recoat before placing
patching mortar or concrete.

C. Placing Patching Mortar: Place as follows unless otherwise recommended in writing by
manufacturer:

1.
2.
3.

Provide forms where necessary to confine patch to required shape.

Wet substrate and forms thoroughly and then remove standing water.

Pretreatment: Apply specified bonding agent General Placement: Place patching
mortar by troweling toward edges of patch to force intimate contact with edge
surfaces. For large patches, fill edges first and then work toward center, always
troweling toward edges of patch. At fully exposed reinforcing bars, force patching
mortar to fill space behind bars by compacting with trowel from sides of bars.
Vertical Patching: Place material in lifts of not more than 1 inch nor less than 1/4
inch. Do not feather edge.

Overhead Patching: Place material in lifts of not more than 1 inch nor less than 1/4
inch. Do not feather edge.

Consolidation: After each lift is placed, consolidate material and screed surface.
Multiple Lifts: Where multiple lifts are used, score surface of lifts to provide a
rough surface for placing subsequent lifts. Allow each lift to reach final set before
placing subsequent lifts.

Finishing: Allow surfaces of lifts that are to remain exposed to become firm and
then finish to a rough surface with a broom or burlap drag

Curing: Wet-cure cementitious patching materials, for not less than seven days by
water-fog spray or water-saturated absorptive cover.

D. Placing Re-surfacing Mortar: Place as follows unless otherwise recommended in
writing by manufacturer:

1.

After the substrate has been prepared as specified and in accordance with
manufacturer’s written instructions, provide the surface in Saturated Surface Dry
(SSD) condition, use a brush and apply a scrub coat of the mixed mortar onto the
substrate. Ensure that all cavities on the surface are filled. Once the scrub coat has
been applied, apply the first lift of mortar. The scrub coat shall be covered by the
initial lift before it dries. The minimum thickness per lift is 1/4”, while the
maximum is 1”. If additional lifts are to be applied, wait approx. 2-4 hours for the
last lift applied to tighten up. Using the side of a trowel or a brush, score or texture
the visible layer to give the additional layers a mechanical bond as well as a
chemical bond.

In accordance with the manufacturer’s recommendations, the mortar may be applied
using appropriate spray equipment with compressed air. For spray equipment, the
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minimum recommended air pressure is approximately 73 psi with a delivery rate of
at least 18 ft3/minute, using a 3/8” nozzle diameter. Apply the first layer of mortar
using a circular motion with the nozzle at a 90-degree angle to the substrate. Use a
trowel or brush to texture the top lift if additional material will be applied. |If
needed, spray apply additional lifts while the exposed layer is still “green” and can
support the additional lift. Allow for time between lifts in accordance with the
manufactures application instructions and for environmental conditions at the time
of application.

E. Concrete: Place according to Section 033000 "Cast-in-Place Concrete."

1.
2.

Pretreatment: Apply Type Il latex bonding agent to concrete substrate.

Standard Placement:

a. Use vibrators to consolidate concrete as it is placed.

b. At unformed surfaces, screed concrete to produce a surface that when finished
with patching mortar will match required profile and surrounding concrete.

F. Joint Repair: Cut and route out joint removing bond breaking material from sides of
joint.

1.

Apply joint manufacturer’s standard primer and backer rod, and joint filler of size
and density to control sealant depth and otherwise contribute to producing optimum
sealant performance.

Top Surface: Install joint sealant and tool to concave surface profile so that when
cured, it is flush at top surface of adjacent concrete. If necessary, overfill joint and
remove excess when filler has cured.

G. Crack Injection:

1.

&

Clean areas to receive capping adhesive of oil, dirt, and other substances that would
interfere with bond, and clean cracks with oil-free compressed air or low-pressure
water to remove loose particles.

Place injection ports as recommended by sealant manufacturer, spacing no farther
apart than thickness of member being injected. Seal injection ports in place with
capping adhesive.

Seal cracks at exposed surfaces with a ribbon of capping adhesive at least 1/4 inch
thick by 1 inch wider than crack.

Inject cracks wider than 0.003 inch to a depth of 8 inches

Inject adhesive, beginning at widest part of crack and working toward narrower
parts. Inject adhesive into ports to refusal, capping adjacent ports when they extrude
the injection material. Cap injected ports and inject through adjacent ports until
crack is filled.

After injection adhesive has set, remove injection ports and grind surfaces smooth
to match surrounding profile.

H. Polymer Sealer: Apply by brush, roller, or airless spray at manufacturer's recommended
application rate.
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3.5

3.6

I. Joint/Crack Waterproofing Tape System

1. Apply the properly mixed epoxy adhesive as an initial coating to both sides of the
joint or crack with a straight edged or notched trowel. Do not apply the epoxy right
up to the edge of the crack or joint. Leave the epoxy recessed slightly so that when
the sealing tape is pressed into the epoxy, it does not get displaced into the joint or
crack. The thickness of the epoxy depends on the texture of the substrate. That
standard thickness is 1 to 2 mm. Immediately after the epoxy adhesive is applied,
press the tape firmly into the epoxy. Any entrapped air bubbles shall be removed
with a small roller. Where the anticipated joint movement exceeds the performance
characteristics of the material, the tape can be applied with a bellows configuration
to the increase the movement capabilities of the system. Immediately after placing
the tape, apply a second application of the epoxy adhesive over the top of the ends
of the tape. Do not apply the epoxy adhesive directly over the tape where it spans
the joint or crack. In areas where the tape is applied to the negative side
waterproofing, a counter pressure device, such as a field fabricated brace, shall be
used. If the sealed joint or crack area is going to have a coating system applied over
it, broadcast oven dried silica sand to refusal over the wet epoxy. Once dry, remove
any excess sand prior to the installation of the coating.

2. For lap splices, overlap the tape at least 1 1/2”. The tape shall be thermally welded
together with hot air. The temperature of the hot air for the 1- mm thick tapes shall
be at least 465°F and the temperature for the 2mm tape shall be at least 645°F. Use a
roller to smooth out the splice as it is being heated. For internal and external
corners, cut the material half way up to bend around corners. Provide enough of the
sealing tape to make the necessary 1- 1/2” lap in all transition areas. Dry fit all
corner transitions prior to applying the epoxy adhesive.

CURING AND PROTECTION

A. Cure materials in accordance with product manufactures instructions and the following:

1. Cement based products may be wet cured as concrete.

a. Wet cure for a minimum of 5 days. As cement based mortars have sufficiently
hardened, standard wet curing processes such as wet or fog spraying, or
covering with polyethylene sheeting, or wet burlap.

b. Use of chemical curing products in the backwash tanks will not be permitted.

FIELD QUALITY CONTROL

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections and
provide testing results.

B. Perform the following tests and inspections:
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1. Job-Mixed Patching Mortar: Three randomly selected sets of samples for each type
of mortar required, tested for compressive strength according to ASTM C 109.

a. Testing Frequency for compressive strength according to ASTM C 109. Two
samples from mockup and obtain one composite sample for each day's
placement, plus one set for each additional 400 square feet or fraction thereof.
(1) When frequency of testing provides fewer than five compressive-strength

tests for each mortar mixture, testing shall be conducted from at least five
randomly selected batches or from each batch if fewer than five are used.

b. Bond strength: Sampled and Tested in accordance with ASTM C881, three
tests for each composite sample, but not less than three tests for each day's
placement of each mortar mixture.

2. Re-surfacing mortar:

a. Testing Frequency for compressive strength according to ASTM C 109. Two
samples from mockup and obtain one composite sample for each day's
placement, plus one set for each additional 400 square feet or fraction thereof.
(1) When frequency of testing provides fewer than five compressive-strength

tests for each mortar mixture, testing shall be conducted from at least five
randomly selected batches or from each batch if fewer than five are used.

b. Shrinkage: Sampled and Tested in accordance with ASTM C 157, three tests
for each composite sample, but not less than three tests for each day's placement
of each mortar mixture.

c. Bond strength: Sampled and Tested in accordance with ASTM C881, three
tests for each composite sample, but not less than three tests for each day's
placement of each mortar mixture.

Concrete: As specified in Section 033000 "Cast-in-Place Concrete."

Joint Sealant: Core-drilled samples to verify proper installation.

a. Testing Frequency: One sample from mockup and one sample for each 100 feet
of joint filled.

b. Where samples are taken, refill holes with joint filler.

5. Crack Injection: Core-drilled samples to verify proper installation.

a. Testing Frequency: 3 samples from mockup and 1 sample for each 100 feet of
crack injected.

b. Where samples are taken, refill holes with injection adhesive material mortar.

> w

C. Products will be considered defective if it does not pass tests and inspections.

D. Prepare test and inspection reports.

PART 4 - MEASUREMENT AND PAYMENT
41 MEASUREMENT
A. Preparation for and placement of the “Re-Surfacing Mortar” shall not be measured but
paid for on a lump sum basis. This lump sum basis shall be for the complete prepara-

tion, placement, and testing of the resurfacing mortar as indicated on the plans, and in
the specified herein, with all labor, material, services and equipment necessary to com-
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plete the work. Except as otherwise specified herein, providing for and complying with
requirements in this Section will not be measured for payment, but costs will be consid-
ered incidental to Contract.

B. Concrete Removal and Replacement or Patching: Work will be measured by the square
foot price of concrete removal and replacement or patching extended by the approved
rectangular solid shapes approximating the actual shape of concrete removed and
replaced with average depths, widths, and lengths, measured to the nearest inch against
the item allowance amount. Concrete Removal and replacement or patching shall be
classified as:

1. Vertical Concrete Surface Repair.
2. Horizontal Concrete Surface Repair.

C. Crack Injection: Work will be Measured by the linear foot price of crack injected,
extended by the approved linear foot of crack injection, measured to the nearest inch
against the item allowance amount. Crack Injection shall be classified as:

1. Vertical Crack Injection.
2. Horizontal Crack Injection

D. Joint Repair: Work will be measured by the linear foot price of joint repair, extended
by the approved linear foot of joint repair measured to the nearest inch against the item
allowance amount. Joint repair shall be classified as:

1. Vertical Joint Repair.
2. Horizontal Joint Repair.

PAYMENT

A. Payment for "Re-Surfacing Mortar”, complete, shall be made at the Lump Sum Price
Bid as indicated on the Proposal Form. Payment for providing for and complying
with requirements in this Section will be considered incidental to the “Re-
Surfacing Mortar”, including all labor, materials, services and equipment necessary to
complete the work in every respect to the satisfaction of the Engineer.

B. Payment for Concrete Removal and Replacement or Patching shall be made from the
Allowance amount. Payment will be based on the extended approved measured quanti-
ty and the square foot bid price of concrete removal and replacement or patching. This
allowance is for the exclusive use of WSSC and is to be distributed at its sole discre-
tion, and may be used in part. In the event there is no Concrete Removal and Replace-
ment or Patching work assigned to the Contractor, the Contractor shall not be entitled to
any compensation under this item.

1. Any work to be performed under this item shall be approved, in writing, and shall
be authorized at the direction on the Engineer.

C. Payment for Crack Injection shall be made from the Allowance amount. Payment will
be based on the extended approved quantity and the linear foot bid price of crack injec-
tion. This allowance is for the exclusive use of State agency and is to be distributed at
its sole discretion, and may be used in part. In the event there is no Crack Injection
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work is assigned to the Contractor, the Contractor shall not be entitled to any compen-

sation under this item.

1. Any work to be performed under this item shall be approved, in writing, and shall
be authorized at the direction on the Engineer.

D. Payment for Joint Repair shall be made from the Allowance amount. Payment will be
based on the extended approved quantity and the linear foot bid price for joint repair.
This allowance is for the exclusive use of State agency and is to be distributed at its
sole discretion, and may be used in part. In the event there is no Joint Repair work as-
signed to the Contractor, the Contractor shall not be entitled to any compensation under
this item.

1. Any work to be performed under this item shall be approved, in writing, and shall
be authorized at the direction on the Engineer.

E. The above prices shall include all the work approved by the Engineer including all la-
bor, materials, services and equipment necessary to complete the work in every respect
to the satisfaction of the Engineer.

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

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification
Sections, apply to this Section.

SUMMARY

Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures,
and finishes.

Related Requirements:
1. Section 312000 "Excavation" for drainage fill under slabs-on-grade.
DEFINITIONS

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

WI/C Ratio: The ratio by weight of water to cementitious materials.

PREINSTALLATION MEETINGS
Preinstallation Conference: Conduct conference at Project site.

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:

Contractor's superintendent.

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

Concrete Subcontractor.

Special concrete finish Subcontractor.

Poo0 o

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, all types of construction 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, methods for achieving specified floor and slab flatness
and levelness, concrete repair procedures and concrete protection.

ACTION SUBMITTALS

Product Data: For each type of product.

Design Mixtures: For each concrete mixture. Submit alternate design mixtures when characteristics of materials, Project conditions,
weather, test results, or other circumstances warrant adjustments.
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1.7

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

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.

Construction Joint Layout: Indicate proposed construction joints required to construct the structure.
1. Location of construction joints is subject to approval of the Engineer.

Samples: For vapor retarder.

INFORMATIONAL SUBMITTALS

Qualification Data: For manufacturer.

Welding certificates.

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

Cementitious materials.
Admixtures.

Form materials and form-release agents.
Steel reinforcement and accessories.
Waterstops.

Curing compounds.

Floor and slab treatments.

Bonding agents.

9. Adhesives.

10.  Vapor retarders.

11.  Joint-filler strips.

12.  Repair materials.

CONoGRrLNE

Material Test Reports: For the following, from a qualified testing agency:
1. Aggregates: Include service record data indicating absence of deleterious expansion of concrete due to alkali aggregate reactivity.

Formwork Shop Drawings: Prepared by or under the supervision of a qualified professional engineer, detailing fabrication, assembly,
and support of formwork.

1. Shoring and Reshoring: Indicate proposed schedule and sequence of stripping formwork, shoring removal, and reshoring
installation and removal.

Floor surface flatness and levelness measurements indicating compliance with specified tolerances.
Field quality-control reports.

Minutes of preinstallation conference.

QUALITY ASSURANCE

Installer Qualifications: A qualified installer who employs on Project personnel qualified as AClI-certified Flatwork Technician and
Finisher and a supervisor who is an AClI-certified Concrete Flatwork Technician.
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1.9

1.10

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

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities."
Testing Agency Qualifications: An independent agency qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, Grade 1, according to ACI CP-1 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 1.

Welding Qualifications: Qualify procedures and personnel according to AWS D1.4.

Mockups: Cast concrete slab-on-grade and formed-surface panels to demonstrate typical joints, surface finish, texture, tolerances, floor
treatments, and standard of workmanship.

1. Build panel approximately 200 sqg. ft. for slab-on-grade and 100 sq. ft. for formed surface in the location indicated or, if not
indicated, as directed by Architect.

2. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of
Substantial Completion.

PRECONSTRUCTION TESTING

Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction testing on concrete mixtures.

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.

FIELD CONDITIONS

Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from physical damage or reduced strength that
could be caused by frost, freezing actions, or low temperatures.

1. When average high and low temperature is expected to fall below 40 deg F for three successive days, maintain delivered concrete
mixture temperature within the temperature range required by ACI 301.

2. Do not use frozen materials or materials containing ice or snow. Do not place concrete on frozen subgrade or on subgrade
containing frozen materials.

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise
specified and approved in mixture designs.

Hot-Weather Placement: Comply with ACI 301 and as follows:

1. Maintain concrete temperature below 90 deg F at time of placement. Chilled mixing water or chopped ice may be used to control
temperature, provided water equivalent of ice is calculated to total amount of mixing water. Using liquid nitrogen to cool concrete
is Contractor's option.

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep subgrade uniformly moist without standing
water, soft spots, or dry areas.
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PART 2 - PRODUCTS

2.1

A

2.2

2.3

24

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

1. ACI 301.
2. ACI 117.

FORM-FACING MATERIALS

Smooth-Formed Finished Concrete: Form-facing panels that 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.
2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, and as follows:

High-density overlay, Class 1 or better.

Medium-density overlay, Class 1 or better; mill-release agent treated and edge sealed.
Structural 1, B-B or better; mill oiled and edge sealed.

B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed.
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3. Overlaid Finnish birch plywood.

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.

Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.
Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.

Form-Release Agent: Commercially formulated form-release agent that does not bond with, stain, or adversely affect concrete surfaces
and does 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 glass-fiber-reinforced plastic or metal form ties designed to resist lateral pressure
of fresh concrete on forms and to prevent spalling of concrete on removal.

1. Furnish units that leave no corrodible metal closer than 1 inch to the plane of exposed concrete surface.
2. Furnish ties that, when removed, leave holes no larger than 1 inch in diameter in concrete surface.
3. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing or waterproofing.

STEEL REINFORCEMENT

Reinforcing Bars: ASTM A 615, Grade 60, deformed.

REINFORCEMENT ACCESSORIES

Joint Dowel Bars: ASTM A 615, Grade 60, plain-steel bars, cut true to length with ends square and free of burrs.
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Epoxy Repair Coating: Liquid, two-part, epoxy repair coating; compatible with epoxy coating on reinforcement and complying with
ASTM A 775.

Zinc Repair Material: ASTM A 780.

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.

2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated wire bar supports.

3. For zinc-coated reinforcement, use galvanized wire or dielectric-polymer-coated wire bar supports.

CONCRETE MATERIALS

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

Cementitious Materials:

1. Portland Cement: ASTM C 150, Type /1l supplement with the following:
a. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 200.

Normal-Weight Aggregates: ASTM C 33, graded. Provide aggregates from a single source.

1. Maximum Coarse-Aggregate Sizel inch nominal.
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

Air-Entraining Admixture: ASTM C 260.

Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and that do 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, Type A.

Retarding Admixture: ASTM C 494, Type B.

Water-Reducing and Retarding Admixture: ASTM C 494, Type D.

High-Range, Water-Reducing Admixture: ASTM C 494, Type F.

High-Range, Water-Reducing and Retarding Admixture: ASTM C 494, Type G.
Plasticizing and Retarding Admixture: ASTM C 1017, Type II.

ocouhrLNOE

Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, anodic inhibitor or mixed cathodic and anodic inhibitor;
capable of forming a protective barrier and minimizing chloride reactions with steel reinforcement in concrete and complying with
ASTM C 494, Type C.

Non-Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, non-set-accelerating, anodic inhibitor or mixed
cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing chloride reactions with steel reinforcement in
concrete.

Water: ASTM C 94.
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2.10
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WATERSTOPS

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.

Self-Expanding Rubber Strip Waterstops: Manufactured rectangular or trapezoidal strip, bentonite-free hydrophilic polymer-modified
chloroprene rubber, for adhesive bonding to concrete, 3/8 by 3/4 inch.

VAPOR RETARDERS

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

Sheet Vapor Retarder: Polyethylene sheet, ASTM D 4397, not less than 10 mils thick.

Bituminous Vapor Retarder: 110-mil-thick, semiflexible, seven-ply sheet membrane consisting of reinforced core and carrier sheet with
fortified asphalt layers, protective weathercoating, and removable plastic release liner. Furnish manufacturer's accessories, including
bonding asphalt, pointing mastics, and self-adhering joint tape.

1. Water-Vapor Permeance: 0.0011 grains/h x sg. ft. x inches Hg; ASTM E 154.

2. Tensile Strength: 140 Ibf/inch; ASTM E 154.

3. Puncture Resistance: 90 Ibf ASTM E 154.

FLOOR AND SLAB TREATMENTS

Slip-Resistive Emery Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing, abrasive, crushed emery aggregate containing
not less than 50 percent aluminum oxide and not less than 20 percent ferric oxide; unaffected by freezing, moisture, and cleaning
materials with 100 percent passing 3/8-inch sieve.

LIQUID FLOOR TREATMENTS

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

CURING MATERIALS

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

Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 0z./sg. yd. 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, dissipating.

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

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

Clear, Solvent-Borne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315, Type 1, Class A.
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2.13

Clear, Waterborne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315, Type 1, Class A.

RELATED MATERIALS

Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber or ASTM D 1752, cork or self-expanding
cork.

Bonding Agent: ASTM C 1059, Type I, nonredispersible, acrylic emulsion or styrene butadiene.

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 0.022-inch-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 and that
can be feathered at edges to match adjacent floor elevations.

Cement Binder: ASTM C 150/C 150M, portland cement or hydraulic or blended hydraulic cement as defined in ASTM C 219.
Primer: Product of underlayment manufacturer recommended for substrate, conditions, and application.

Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended by underlayment manufacturer.
Compressive Strength: Not less than 4100 psi at 28 days when tested according to ASTM C 1009.
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Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 1/4 inch and that
can be filled in over a scarified surface to match adjacent floor elevations.

Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic cement as defined in ASTM C 2109.
Primer: Product of topping manufacturer recommended for substrate, conditions, and application.

Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended by topping manufacturer.
Compressive Strength: Not less than 5000 psi at 28 days when tested according to ASTM C 1009.

roNPE

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.

Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.
Admixtures: Use admixtures according to manufacturer's written instructions.

1. Use 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 wi/c ratio below 0.50.

4. Use corrosion-inhibiting admixture in concrete mixtures where indicated.
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CONCRETE MIXTURES FOR BUILDING ELEMENTS
Foundation and Foundation Walls: Normal-weight concrete.

1. Minimum Compressive Strength: 4000 psi at 28 days.

2. Maximum W/C Ratio: 0.45.

3. Slump Limit: 4 inches.

4. Air Content: 5.5 percent, plus or minus 1.0 percent at point of delivery for 3/4-inch nominal maximum aggregate size.

Slabs-on-Grade: Normal-weight concrete.

1. Minimum Compressive Strength: 4000 psi at 28 days.

2. Maximum W/C Ratio: 0.45.

3. Minimum Cementitious Materials Content: 520 Ib/cu. yd..

4. Slump Limit: 4 inches.

5. Air Content: 5.5 percent, plus or minus 1.0 percent at point of delivery for 3/4-inch nominal maximum aggregate size.
6. Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent.

Structural Walls: Normal-weight concrete.

Minimum Compressive Strength: 4000 psi at 28 days.

Maximum W/C Ratio: 0.45.

Slump Limit: 4 inches.

Air Content: 5.5 percent, plus or minus 1.0 percent at point of delivery for 3/4 inch nominal maximum aggregate size.
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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, and furnish batch ticket information.

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

Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according to ASTM C 94. Mix concrete materials in
appropriate drum-type batch machine mixer.

1. For mixer capacity of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but not more than 5 minutes after ingredients
are in mixer, before any part of batch is released.

2. For mixer capacity larger than 1 cu. yd., increase mixing time by 15 seconds for each additional 1 cu. yd.

3. Provide batch ticket for each batch discharged and used in the Work, indicating Project identification name and number, date,
mixture type, mixture time, quantity, and amount of water added. Record approximate location of final deposit in structure.

PART 3 - EXECUTION

3.1

A

FORMWORK INSTALLATION

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.
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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 347 as abrupt or gradual, as follows:
1. Class A, 1/8 inch for smooth-formed finished surfaces.
Construct forms tight enough to prevent loss of concrete mortar.

Construct 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 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 as indicated on design drawings.

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 ITEM INSTALLATION

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 303.

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.

REMOVING AND REUSING FORMS

General: Formwork for sides of walls 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 for 24 hours after placing concrete. Concrete has to be hard enough to not be damaged by
form-removal operations, and curing and protection operations need to be maintained.

1. Leave formwork for beam soffits, joists, slabs, and other structural elements that support 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.

CAST-IN-PLACE CONCRETE 033000 -9



3.4

3.5

3.6

3.7

Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated, or otherwise damaged form-facing material are
not acceptable for exposed surfaces. Apply new form-release agent.

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 Owner.

SHORING AND RESHORING INSTALLATION

Comply with ACI 318 and ACI 301 for design, installation, and removal of shoring and reshoring.

1. Do not remove shoring or reshoring until measurement of slab tolerances is complete.

In multistory construction, extend shoring or reshoring over a sufficient number of stories to distribute loads in such a manner that no
floor or member will be excessively loaded or will induce tensile stress in concrete members without sufficient steel reinforcement.

Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate and provide adequate reshoring to support
construction without excessive stress or deflection.
VAPOR-RETARDER INSTALLATION

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

1. Lap joints 6 inches and seal with manufacturer's recommended tape.

Bituminous Vapor Retarders: Place, protect, and repair bituminous vapor retarder according to manufacturer's written instructions.

STEEL REINFORCEMENT INSTALLATION

General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting 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 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.

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 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.
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3.9

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.

5. Space vertical joints in walls as indicated. Locate joints beside piers integral with walls, near corners, and in concealed locations
where possible.

6. Use a bonding agent at locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.

7. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.

Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning concrete into areas as indicated. Construct
contraction joints for a depth equal to at least one-fourth of concrete thickness as follows:

1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing each edge of joint to a radius of 1/8 inch.
Repeat grooving of contraction joints after applying surface finishes. Eliminate groover tool marks on concrete surfaces.

2. Sawed Joints: Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades. Cut 1/8-
inch-wide joints into concrete when cutting action does not tear, abrade, or otherwise damage surface and before concrete
develops random contraction cracks.

Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab junctions with vertical surfaces, such as
column pedestals, foundation walls, grade beams, and other locations, as indicated.

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete surface unless otherwise indicated.

2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below finished concrete surface where joint
sealants, specified in Section 079200 "Joint Sealants," are indicated.

3. Install joint-filler strips in lengths as long as practicable. Where more than one length is required, lace or clip sections together.

Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate or asphalt coat one-half of dowel length to

prevent concrete bonding to one side of joint.

WATERSTOP INSTALLATION

Flexible Waterstops: Install in construction joints and at other joints indicated to form a continuous diaphragm. Install in longest lengths

practicable. Support and protect exposed waterstops during progress of the Work. Field fabricate joints in waterstops according to

manufacturer's written instructions.

Self-Expanding Strip Waterstops: Install in construction joints and at other locations indicated, according to manufacturer's written

instructions, adhesive bonding, mechanically fastening, and firmly pressing into place. Install in longest lengths practicable.

CONCRETE PLACEMENT

Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is complete and that required
inspections are completed.

Do not add water to concrete during delivery, at Project site, or during placement unless approved by Architect.

Before test sampling and placing concrete, water may be added at Project site, subject to limitations of ACI 301.

1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.

Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete is placed on concrete that has
hardened enough to cause seams or planes of weakness. If a section cannot be placed continuously, provide construction joints as
indicated. Deposit concrete to avoid segregation.

1. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures and in a manner to avoid inclined

construction joints.
2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.
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3. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators vertically at uniformly spaced locations to
rapidly penetrate placed layer and at least 6 inches into preceding layer. Do not insert vibrators into lower layers of concrete that
have begun to lose plasticity. At each insertion, limit duration of vibration to time necessary to consolidate concrete and complete
embedment of reinforcement and other embedded items without causing mixture constituents to segregate.

Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of construction joints, until placement of a
panel or section is complete.

1. Consolidate concrete during placement operations, so concrete is thoroughly worked around reinforcement and other embedded
items and into corners.

Maintain reinforcement in position on chairs during concrete placement.

Screed slab surfaces with a straightedge and strike off to correct elevations.

Slope surfaces uniformly to drains where required.

Begin initial floating using bull floats or darbies to form a uniform and open-textured surface plane, before excess bleedwater
appears on the surface. Do not further disturb slab surfaces before starting finishing operations.

arwn

FINISHING FORMED SURFACES

Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes and defects repaired and patched.
Remove fins and other projections that exceed specified limits on formed-surface irregularities.

1. Apply to concrete surfaces not exposed to public view.

Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in an orderly and symmetrical manner with
a minimum of seams. Repair and patch tie holes and defects. Remove fins and other projections that exceed specified limits on formed-
surface irregularities.

1. Apply to concrete surfaces exposed to public view.
Rubbed Finish: Apply the following to smooth-formed-finished as-cast concrete where indicated:

1. Smooth-Rubbed Finish: Not later than one day after form removal, moisten concrete surfaces and rub with carborundum brick or
another abrasive until producing a uniform color and texture. Do not apply cement grout other than that created by the rubbing
process.

2. Grout-Cleaned Finish: Wet concrete surfaces and apply grout of a consistency of thick paint to coat surfaces and fill small holes.
Mix 1 part portland cement to 1-1/2 parts fine sand with a 1:1 mixture of bonding admixture and water. Add white portland
cement in amounts determined by trial patches, so color of dry grout matches adjacent surfaces. Scrub grout into voids and
remove excess grout. When grout whitens, rub surface with clean burlap and keep surface damp by fog spray for at least 36 hours.

3. Cork-Floated Finish: Wet concrete surfaces and apply a stiff grout. Mix 1 part portland cement and 1 part fine sand with a 1:1
mixture of bonding agent and water. Add white portland cement in amounts determined by trial patches, so color of dry grout
matches adjacent surfaces. Compress grout into voids by grinding surface. In a swirling motion, finish surface with a cork float.

Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed surfaces, strike off
smooth and finish with a texture matching adjacent formed surfaces. Continue final surface treatment of formed surfaces uniformly
across adjacent unformed surfaces unless otherwise indicated.

FINISHING FLOORS AND SLABS

General: Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for concrete surfaces. Do
not wet concrete surfaces.

Trowel and Fine-Broom Finish as indicated on drawings: Apply a first trowel finish to surfaces. While concrete is still plastic, slightly
scarify surface with a fine broom.
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1. Comply with flatness and levelness tolerances for trowel-finished floor surfaces.
Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and elsewhere as indicated.

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-bristle broom perpendicular to main
traffic route. Coordinate required final finish with Architect before application.

Slip-Resistive Finish as indicated on drawings: Before final floating, apply slip-resistive aggregate finish where indicated and to concrete
stair treads, platforms, and ramps. Apply according to manufacturer's written instructions and as follows:

1. Uniformly spread 25 1b/100 sq. ft. of dampened slip-resistive aggregate over surface in one or two applications. Tamp aggregate
flush with surface, but do not force below surface.

2. After broadcasting and tamping, apply float finish.

3. After curing, lightly work surface with a steel wire brush or an abrasive stone and water to expose slip-resistive aggregate.

MISCELLANEOUS CONCRETE ITEM INSTALLATION

Filling In: Fill in holes and openings left in concrete structures after work of other trades is in place unless otherwise indicated. Mix,
place, and cure concrete, as specified, to blend with in-place construction. Provide other miscellaneous concrete filling indicated or
required to complete the Work.

Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is still green and by steel-troweling surfaces to a
hard, dense finish with corners, intersections, and terminations slightly rounded.

CONCRETE PROTECTING AND CURING

General: Protect freshly placed concrete from premature drying and excessive cold or hot temperatures. Comply with ACI 306.1 for
cold-weather protection and ACI 301 for hot-weather protection during curing.

Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or windy conditions cause moisture loss
approaching 0.2 Ib/sq. ft. x h before and during finishing operations. Apply according to manufacturer's written instructions after placing,
screeding, and bull floating or darbying concrete, but before float finishing.

Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported slabs, and other similar surfaces. If forms
remain during curing period, moist cure after loosening forms. If removing forms before end of curing period, continue curing for
remainder of curing period.

Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed surfaces, including floors and slabs, concrete
floor toppings, and other surfaces.

Cure concrete according to ACI 308.1, by one or a combination of the following methods:
1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the following materials:
a. Water.
b. Continuous water-fog spray.
C. Absorptive cover, water saturated, and kept continuously wet. Cover concrete surfaces and edges with 12-inch lap over

adjacent absorptive covers.

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest
practicable width, with sides and ends lapped at least 12 inches, and sealed by waterproof tape or adhesive. Cure for not less than
seven days. Immediately repair any holes or tears during curing period, using cover material and waterproof tape.

a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive floor coverings.
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b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive penetrating liquid floor treatments.
C. Cure concrete surfaces to receive floor coverings with either a moisture-retaining cover or a curing compound that the
manufacturer certifies does not interfere with bonding of floor covering used on Project.

3. Curing Compound: Apply uniformly in continuous operation by power spray or roller according to manufacturer's written
instructions. Recoat areas subjected to heavy rainfall within three hours after initial application. Maintain continuity of coating and
repair damage during curing period.

a. Removal: After curing period has elapsed, remove curing compound without damaging concrete surfaces by method
recommended by curing compound manufacturer.

4. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a continuous operation by power spray or roller
according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three hours after initial
application. Repeat process 24 hours later and apply a second coat. Maintain continuity of coating and repair damage during
curing period.

LIQUID FLOOR TREATMENT APPLICATION

Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid floor treatment according to manufacturer's written
instructions.

1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and complete surface repairs.

2. Do not apply to concrete that is less than three days' old.

3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet; and repeat brooming or scrubbing. Rinse
with water; remove excess material until surface is dry. Apply a second coat in a similar manner if surface is rough or porous.

Sealing Coat: Uniformly apply a continuous sealing coat of curing and sealing compound to hardened concrete by power spray or roller

according to manufacturer's written instructions.

JOINT FILLING

Prepare, clean, and install joint filler according to manufacturer's written instructions.

1. Defer joint filling until concrete has aged at least one month(s). Do not fill joints until construction traffic has permanently ceased.

Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces of joints clean and dry.

CONCRETE SURFACE REPAIRS

Defective Concrete: Repair and patch defective areas when approved by Architect. Remove and replace concrete that cannot be repaired
and patched to Owner's approval.

Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2 parts fine aggregate passing a No. 16
sieve, using only enough water for handling and placing.

Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks, spalls, air bubbles, honeycombs, rock
pockets, fins and other projections on the surface, and stains and other discolorations that cannot be removed by cleaning.

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1/2 inch in any dimension to solid
concrete. Limit cut depth to 3/4 inch. Make edges of cuts perpendicular to concrete surface. Clean, dampen with water, and brush-
coat holes and voids with bonding agent. Fill and compact with patching mortar before bonding agent has dried. Fill form-tie
voids with patching mortar or cone plugs secured in place with bonding agent.
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Repair defects on surfaces exposed to view by blending white portland cement and standard portland cement so that, when dry,
patching mortar matches surrounding color. Patch a test area at inconspicuous locations to verify mixture and color match before
proceeding with patching. Compact mortar in place and strike off slightly higher than surrounding surface.

Repair defects on concealed formed surfaces that affect concrete's durability and structural performance as determined by Owner.

D. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for finish and verify surface tolerances specified for
each surface. Correct low and high areas. Test surfaces sloped to drain for trueness of slope and smoothness; use a sloped template.

1.

N

Repair finished surfaces containing defects. Surface defects include spalls, popouts, honeycombs, rock pockets, crazing and cracks
in excess of 0.01 inch wide or that penetrate to reinforcement or completely through unreinforced sections regardless of width, and
other objectionable conditions.

After concrete has cured at least 14 days, correct high areas by grinding.

Correct localized low areas during or immediately after completing surface finishing operations by cutting out low areas and
replacing with patching mortar. Finish repaired areas to blend into adjacent concrete.

Correct other low areas scheduled to receive floor coverings with a repair underlayment. Prepare, mix, and apply repair
underlayment and primer according to manufacturer's written instructions to produce a smooth, uniform, plane, and level surface.
Feather edges to match adjacent floor elevations.

Correct other low areas scheduled to remain exposed with a repair topping. Cut out low areas to ensure a minimum repair topping
depth of 1/4 inch to match adjacent floor elevations. Prepare, mix, and apply repair topping and primer according to
manufacturer's written instructions to produce a smooth, uniform, plane, and level surface.

Repair defective areas, except random cracks and single holes 1 inch or less in diameter, by cutting out and replacing with fresh
concrete. Remove defective areas with clean, square cuts and expose steel reinforcement with at least a 3/4-inch clearance all
around. Dampen concrete surfaces in contact with patching concrete and apply bonding agent. Mix patching concrete of same
materials and mixture as original concrete, except without coarse aggregate. Place, compact, and finish to blend with adjacent
finished concrete. Cure in same manner as adjacent concrete.

Repair random cracks and single holes 1 inch or less in diameter with patching mortar. Groove top of cracks and cut out holes to
sound concrete and clean off dust, dirt, and loose particles. Dampen cleaned concrete surfaces and apply bonding agent. Place
patching mortar before bonding agent has dried. Compact patching mortar and finish to match adjacent concrete. Keep patched
area continuously moist for at least 72 hours.

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and patching mortar.

F. Repair materials and installation not specified above may be used, subject to Owner's approval.

3.17 FIELD QUALITY CONTROL

A.  Special Inspections: Owner will engage a qualified testing and inspecting agency to perform field tests and inspections and prepare test
reports.

B.  Testing Agency: Engage a qualified testing and inspecting agency to perform tests and inspections and to submit reports.

C. Inspections:

NookrwbhE

Steel reinforcement placement.

Steel reinforcement welding.

Headed bolts and studs.

Verification of use of required design mixture.

Concrete placement, including conveying and depositing.

Curing procedures and maintenance of curing temperature.

Verification of concrete strength before removal of shores and forms from beams and slabs.

D.  Concrete Tests: Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the
following requirements:

CAST-IN-PLACE CONCRETE 033000 - 15



10.

11.

12.

13.

14.

15.

Testing Frequency: Obtain one composite sample for each day's pour of each concrete mixture exceeding 5 cu. yd., but less than
25 cu. yd., plus one set for each additional 50 cu. yd. or fraction thereof.

Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. or fraction thereof of each concrete mixture placed
each day.

a. When frequency of testing provides fewer than five compressive-strength tests for each concrete mixture, testing shall be
conducted from at least five randomly selected batches or from each batch if fewer than five are used.

Slump: ASTM C 143; one test at point of placement for each composite sample, but not less than one test for each day's pour of
each concrete mixture. Perform additional tests when concrete consistency appears to change.

Air Content: ASTM C 231, pressure method, for normal-weight concrete; one test for each composite sample, but not less than
one test for each day's pour of each concrete mixture.

Concrete Temperature: ASTM C 1064; one test hourly when air temperature is 40 deg F and below or 80 deg F and above, and
one test for each composite sample.

Unit Weight: ASTM C 567, fresh unit weight of structural lightweight concrete; one test for each composite sample, but not less
than one test for each day's pour of each concrete mixture.

Compression Test Specimens: ASTM C 31.

a. Cast and laboratory cure two sets of two standard cylinder specimens for each composite sample.
b. Cast and field cure two sets of two standard cylinder specimens for each composite sample.

Compressive-Strength Tests: ASTM C 39; test one set of two laboratory-cured specimens at 7 days and one set of two specimens
at 28 days.

a. Test one set of two field-cured specimens at 7 days and one set of two specimens at 28 days.
b. A compressive-strength test shall be the average compressive strength from a set of two specimens obtained from same
composite sample and tested at age indicated.

When strength of field-cured cylinders is less than 85 percent of companion laboratory-cured cylinders, Contractor shall evaluate
operations and provide corrective procedures for protecting and curing in-place concrete.

Strength of each concrete mixture will be satisfactory if every average of any three consecutive compressive-strength tests equals
or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive strength by
more than 500 psi.

Test results shall be reported in writing to Owner, concrete manufacturer, and Contractor within 48 hours of testing. Reports of
compressive-strength tests shall contain Project identification name and number, date of concrete placement, name of concrete
testing and inspecting agency, location of concrete batch in Work, design compressive strength at 28 days, concrete mixture
proportions and materials, compressive breaking strength, and type of break for both 7- and 28-day tests.

Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be permitted by Owner but will not be
used as sole basis for approval or rejection of concrete.

Additional Tests: Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air
entrainment, compressive strengths, or other requirements have not been met, as directed by Owner. Testing and inspecting
agency may conduct tests to determine adequacy of concrete by cored cylinders complying with ASTM C 42 or by other methods
as directed by Owner.

Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional
work with specified requirements.

Correct deficiencies in the Work that test reports and inspections indicate do not comply with the Contract Documents.

E. Measure floor and slab flatness and levelness according to ASTM E 1155 within 24 hours of finishing.

3.18 PROTECTION OF LIQUID FLOOR TREATMENTS

A.  Protect liquid floor treatment from damage and wear during the remainder of construction period. Use protective methods and materials,
including temporary covering, recommended in writing by liquid floor treatments installer.
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SPECIFICATIONS
SECTION 055000
METAL FABRICATIONS

PART 1 - GENERAL

11

1.2

13

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Steel framing and supports for applications where framing and supports are not specified
in other Sections.

Metal floor plate and supports.

Miscellaneous steel trim including steel angle corner guards and steel edgings.

Abrasive metal nosings.

Loose bearing and leveling plates for applications where they are not specified in other
Sections.

agrwn

Products furnished, but not installed, under this Section include the following:

1. Anchor bolts, steel pipe sleeves, slotted-channel inserts, and wedge-type inserts indicated
to be cast into concrete or built into unit masonry.

2. Steel weld plates and angles for casting into concrete for applications where they are not
specified in other Sections.

Related Requirements:

1. Section 033000 "Cast-in-Place Concrete" for installing anchor bolts, steel pipe sleeves,
slotted-channel inserts, wedge-type inserts, and other items cast into concrete.

COORDINATION

Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint
and coating manufacturers' written recommendations to ensure that shop primers and topcoats
are compatible with one another.

Coordinate installation of metal fabrications that are anchored to or that receive other work.
Furnish setting drawings, templates, and directions for installing anchorages, including sleeves,
concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in
concrete or masonry. Deliver such items to Project site in time for installation.
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1.6

1.7

ACTION SUBMITTALS
Product Data: For the following:

Nonslip aggregates and nonslip-aggregate surface finishes.
Metal nosings.

Paint products.

Grout.

Eall A

Shop Drawings: Show fabrication and installation details. Include plans, elevations, sections,

and details of metal fabrications and their connections. Show anchorage and accessory items.

Provide Shop Drawings for the following:

1. Steel framing and supports for applications where framing and supports are not specified
in other Sections.

2. Miscellaneous steel trim including steel angle corner guards and steel edgings.

3. Abrasive metal nosings.

Samples for Verification: For each type and finish of extruded nosing and tread.

INFORMATIONAL SUBMITTALS
Qualification Data: For professional engineer.

Mill Certificates: Signed by stainless-steel manufacturers, certifying that products furnished
comply with requirements.

Welding certificates.

Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers,
certifying that shop primers are compatible with topcoats.

Research/Evaluation Reports: For post-installed anchors, from ICC-ES.

QUALITY ASSURANCE

Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M,
"Structural Welding Code - Steel."

Welding Qualifications: Qualify procedures and personnel according to the following:
1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."

2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."

FIELD CONDITIONS

Field Measurements: Verify actual locations of walls and other construction contiguous with
metal fabrications by field measurements before fabrication.
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PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A.  Delegated Design: Engage a qualified professional engineer registered in the State of Delaware
to design ladders and alternating tread devices.

B.  Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes acting on exterior metal fabrications by preventing buckling, opening of joints,
overstressing of components, failure of connections, and other detrimental effects.

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.

2.2 METALS

A. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise
indicated. For metal fabrications exposed to view in the completed Work, provide materials
without seam marks, roller marks, rolled trade names, or blemishes.

B.  Steel Plates, Shapes, and Bars: ASTM A 36.

C.  Rolled-Steel Floor Plate: ASTM A 786

D. , rolled from plate complying with ASTM A 36/A 36M or ASTM A 283, Grade C or D.
E.  Steel Tubing: ASTM A 500, cold-formed steel tubing.

F. Steel Pipe: ASTM A 53, Standard Weight (Schedule 40) unless otherwise indicated.

G. Cast Iron: Either gray iron, ASTM A 48/A 48M, or malleable iron, ASTM A 47/A 47M, unless
otherwise indicated.

H.  Aluminum Plate and Sheet: ASTM B 209, Alloy 6061-T6.
. Aluminum Extrusions: ASTM B 221, Alloy 6063-T6.
J. Aluminum-Alloy Rolled Tread Plate: ASTM B 632/B 632M, Alloy 6061-T6.

K. Aluminum Castings: ASTM B 26/B 26M, Alloy 443.0-F.

2.3 FASTENERS

A.  General: Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior use
and zinc-plated fasteners with coating complying with ASTM B 633 or ASTM F 1941,
Class Fe/Zn 5, at exterior walls. Select fasteners for type, grade, and class required.

1. Provide stainless-steel fasteners for fastening aluminum.

2. Provide stainless-steel fasteners for fastening stainless steel.
3. Provide bronze fasteners for fastening bronze.
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Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A 307, Grade A; with hex nuts,
ASTM A 563; and, where indicated, flat washers.

Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A 325, Type 3; with hex nuts,
ASTM A 563, Grade C3; and, where indicated, flat washers.

Stainless-Steel Bolts and Nuts: Regular hexagon-head annealed stainless-steel bolts,
ASTM F 593; with hex nuts, ASTM F 594; and, where indicated, flat washers; Group 2 (A4).

Anchor Bolts: ASTM F 1554, Grade 36, of dimensions indicated; with nuts, ASTM A 563; and,
where indicated, flat washers.

1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item being
fastened is indicated to be galvanized.

Anchors, General: Anchors capable of sustaining, without failure, a load equal to six times the
load imposed when installed in unit masonry and four times the load imposed when installed in
concrete, as determined by testing according to ASTM E 488, conducted by a qualified
independent testing agency.

Cast-in-Place Anchors in Concrete: Either threaded type or wedge type unless otherwise
indicated; galvanized ferrous castings, either ASTM A 47/A 47M malleable iron or
ASTM A 27/A 27M cast steel. Provide bolts, washers, and shims as needed, all hot-dip
galvanized per ASTM F 2329.

Post-Installed Anchors: Torque-controlled expansion anchors or chemical anchors.

1. Material for Interior Locations: Carbon-steel components zinc plated to comply with
ASTM B 633 or ASTM F 1941, Class Fe/Zn 5, unless otherwise indicated.

2. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy Group 2
(A4) stainless-steel bolts, ASTM F 593, and nuts, ASTM F 594.

MISCELLANEOUS MATERIALS

Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer
complying with MPI1#79 and compatible with topcoat.

1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.
Water-Based Primer: Emulsion type, anticorrosive primer for mildly corrosive environments
that is resistant to flash rusting when applied to cleaned steel, complying with MPI#107 and
compatible with topcoat.

Epoxy Zinc-Rich Primer: Complying with MP1#20 and compatible with topcoat.

Shop Primer for Galvanized Steel: Primer formulated for exterior use over zinc-coated metal
and compatible with finish paint systems indicated.

Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and
compatible with paints specified to be used over it.
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Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187/D 1187M.

Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout
complying with ASTM C 1107/C 1107M. Provide grout specifically recommended by
manufacturer for interior and exterior applications.

Concrete: Comply with requirements in Section 033000 "Cast-in-Place Concrete" for normal-
weight, air-entrained, concrete with a minimum 28-day compressive strength of 4000 psi.

FABRICATION, GENERAL

Shop Assembly: Preassemble items in the shop to greatest extent possible. Disassemble units
only as necessary for shipping and handling limitations. Use connections that maintain
structural value of joined pieces. Clearly mark units for reassembly and coordinated installation.

Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of
approximately 1/32 inch unless otherwise indicated. Remove sharp or rough areas on exposed
surfaces.

Form bent-metal corners to smallest radius possible without causing grain separation or
otherwise impairing work.

Form exposed work with accurate angles and surfaces and straight edges.
Weld corners and seams continuously to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and corrosion

resistance of base metals.

Obtain fusion without undercut or overlap.

Remove welding flux immediately.

4, At exposed connections, finish exposed welds and surfaces smooth and blended so no
roughness shows after finishing and contour of welded surface matches that of adjacent
surface.

wmn

Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or
welds where possible. Where exposed fasteners are required, use Phillips flat-head
(countersunk) fasteners unless otherwise indicated. Locate joints where least conspicuous.

Fabricate seams and other connections that are exposed to weather in a manner to exclude
water. Provide weep holes where water may accumulate.

Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws,
and similar items.

Provide for anchorage of type indicated; coordinate with supporting structure. Space anchoring
devices to secure metal fabrications rigidly in place and to support indicated loads.
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2.7

2.8

MISCELLANEOUS FRAMING AND SUPPORTS

General: Provide steel framing and supports not specified in other Sections as needed to
complete the Work.

Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise
indicated. Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent
construction.

1. Fabricate units from slotted channel framing where indicated.
2. Furnish inserts for units installed after concrete is placed.

Fabricate supports for operable partitions from continuous steel beams of sizes indicated with
attached bearing plates, anchors, and braces as indicated. Drill or punch bottom flanges of
beams to receive partition track hanger rods; locate holes where indicated on operable partition
Shop Drawings.

Galvanize miscellaneous framing and supports exposed to weather.

ABRASIVE METAL NOSINGS TREADS AND THRESHOLDS

Cast-Metal Units: Cast iron or aluminum, with an integral-abrasive, as-cast finish consisting of
aluminum oxide, silicon carbide, or a combination of both. Fabricate units in lengths necessary
to accurately fit openings or conditions.

1. Nosings: Cross-hatched units, 4 inches wide with 1/4-inch lip, for casting into concrete.

2. Nosings: Cross-hatched units, 1-1/4 for casting into concrete.

Provide anchors for embedding units in concrete, either integral or applied to units, as standard
with manufacturer.

Drill for mechanical anchors and countersink. Locate holes not more than 4 inches from ends
and not more than 12 inches o.c., evenly spaced between ends, unless otherwise indicated.
Provide closer spacing if recommended by manufacturer.

1. Provide two rows of holes for units more than 5 inches wide, with two holes aligned at
ends and intermediate holes staggered.

Apply bituminous paint to concealed surfaces of cast-metal units.

Apply clear lacquer to concealed surfaces of extruded units.

STEEL WELD PLATES AND ANGLES

Provide steel weld plates and angles not specified in other Sections, for items supported from
concrete construction as needed to complete the Work. Provide each unit with no fewer than
two integrally welded steel strap anchors for embedding in concrete.
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2.10
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FINISHES, GENERAL

Finish metal fabrications after assembly.

Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into
surrounding surface.

STEEL AND IRON FINISHES

Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A 153 for steel and
iron hardware and with ASTM A 123 for other steel and iron products.

1. Do not quench or apply post galvanizing treatments that might interfere with paint
adhesion.

Preparation for Shop Priming Galvanized Items: After galvanizing, thoroughly clean railings of
grease, dirt, oil, flux, and other foreign matter, and treat with metallic phosphate process.

Shop prime iron and steel items unless they are to be embedded in concrete, sprayed-on
fireproofing, or masonry, or unless otherwise indicated.

1. Shop prime with universal shop primer indicated.

Preparation for Shop Priming: Prepare surfaces to comply with requirements indicated below:

1. Exterior Items: SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."

2. Items Indicated to Receive Zinc-Rich Primer: SSPC-SP 6/NACE No. 3, "Commercial
Blast Cleaning."

3. Items Indicated to Receive Primers Specified in Section 099600 "High-Performance
Coatings": SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."

4, Other Items: SSPC-SP 3, "Power Tool Cleaning."

Shop Priming: Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification
No. 1: Shop, Field, and Maintenance Painting of Steel,” for shop painting.

1. Stripe paint corners, crevices, bolts, welds, and sharp edges.

ALUMINUM FINISHES
As-Fabricated Finish: AA-M12.

Clear Anodic Finish: AAMA 611, Class |, AA-M12C22A41.

METAL FABRICATIONS 055000 -7



PART 3 - EXECUTION

3.1

3.2

A

INSTALLATION, GENERAL

Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing
metal fabrications. Set metal fabrications accurately in location, alignment, and elevation; with
edges and surfaces level, plumb, true, and free of rack; and measured from established lines and
levels.

Fit exposed connections accurately together to form hairline joints. Weld connections that are
not to be left as exposed joints but cannot be shop welded because of shipping size limitations.
Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after
fabrication and are for bolted or screwed field connections.

Field Welding: Comply with the following requirements:

1. Use materials and methods that minimize distortion and develop strength and corrosion

resistance of base metals.

Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. At exposed connections, finish exposed welds and surfaces smooth and blended so no
roughness shows after finishing and contour of welded surface matches that of adjacent
surface.

N

Fastening to In-Place Construction: Provide anchorage devices and fasteners where metal
fabrications are required to be fastened to in-place construction. Provide threaded fasteners for
use with concrete and masonry inserts, toggle bolts, through bolts, lag screws, wood screws, and
other connectors.

Provide temporary bracing or anchors in formwork for items that are to be built into concrete,
masonry, or similar construction.

Corrosion Protection: Coat concealed surfaces of aluminum that come into contact with grout,
concrete, masonry, wood, or dissimilar metals with the following:

1. Cast Aluminum: Heavy coat of bituminous paint.
2. Extruded Aluminum: Two coats of clear lacquer.
INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS

General: Install framing and supports to comply with requirements of items being supported,
including manufacturers' written instructions and requirements indicated on Shop Drawings.

Support steel girders on solid grouted masonry, concrete, or steel pipe columns. Secure girders
with anchor bolts embedded in grouted masonry or concrete or with bolts through top plates of
pipe columns.

1. Where grout space under bearing plates is indicated for girders supported on concrete or
masonry, install as specified in "Installing Bearing and Leveling Plates” Article.
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3.4

3.5

3.6

Install pipe columns on concrete footings with grouted baseplates. Position and grout column
baseplates as specified in "Installing Bearing and Leveling Plates" Article.

1. Grout baseplates of columns supporting steel girders after girders are installed and
leveled.

INSTALLING PIPE GUARDS

Provide pipe guards at exposed vertical pipes in parking garage where not protected by curbs or

other barriers. Install by bolting to wall or column with expansion anchors. Provide four 3/4-

inch HILTI HY200 adhesive bolts with 7 inch emebedment at each pipe guard.

INSTALLING NOSINGS, TREADS, AND THRESHOLDS

Center nosings on tread widths unless otherwise indicated.

For nosings embedded in concrete steps or curbs, align nosings flush with riser faces and level
with tread surfaces.

Seal thresholds exposed to exterior with elastomeric sealant complying with Section 079200
"Joint Sealants" to provide a watertight installation.
INSTALLING BEARING AND LEVELING PLATES

Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to
improve bond to surfaces. Clean bottom surface of plates.

Set bearing and leveling plates on wedges, shims, or leveling nuts. After bearing members have
been positioned and plumbed, tighten anchor bolts. Do not remove wedges or shims but, if
protruding, cut off flush with edge of bearing plate before packing with nonshrink grout. Pack
grout solidly between bearing surfaces and plates to ensure that no voids remain.

ADJUSTING AND CLEANING

Touchup Painting: Immediately after erection, clean field welds, bolted connections, and
abraded areas. Paint uncoated and abraded areas with the same material as used for shop
painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.

1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness.

Touchup Painting: Cleaning and touchup painting of field welds, bolted connections, and
abraded areas of shop paint are recommended by manufacturer.

Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair
galvanizing to comply with ASTM A 780.

END OF SECTION 055000
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SPECIFICATIONS
SECTION 055213
PIPE AND TUBE RAILINGS

PART 1 - GENERAL

11

A.

1.2

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Steel pipe railings.

2. Aluminum pipe railings.

COORDINATION

Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint
and coating manufacturers' written recommendations to ensure that shop primers and topcoats
are compatible with one another.

Coordinate installation of anchorages for railings. Furnish setting drawings, templates, and
directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items
with integral anchors, that are to be embedded in concrete or masonry. Deliver such items to
Project site in time for installation.

Schedule installation so wall attachments are made only to completed walls. Do not support
railings temporarily by any means that do not satisfy structural performance requirements.
ACTION SUBMITTALS

Product Data: For the following:

1. Manufacturer's product lines of mechanically connected railings.

2. Railing brackets.

3. Grout, anchoring cement, and paint products.

Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

Samples: For each type of exposed finish required.

1. Sections of each distinctly different linear railing member, including handrails, top rails,
posts, and balusters.
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1.6

1.7

18

n

Fittings and brackets.
3. Assembled Sample of railing system, made from full-size components, including top rail,
post, handrail, and infill. Sample need not be full height.

a. Show method of connecting and finishing members at intersections.
Delegated-Design Submittal: For railings, including analysis data signed and sealed by the
qualified professional engineer in the State of Delaware responsible for their preparation.
INFORMATIONAL SUBMITTALS
Qualification Data: For testing agency.

Welding certificates.

Mill Certificates: Signed by manufacturers of stainless-steel products certifying that products
furnished comply with requirements.

Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers
certifying that shop primers are compatible with topcoats.

Product Test Reports: For pipe and tube railings, for tests performed by a qualified testing
agency, according to ASTM E 894 and ASTM E 935.

Evaluation Reports: For post-installed anchors, from ICC-ES.

QUALITY ASSURANCE

Welding Qualifications: Qualify procedures and personnel according to the following:

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."

2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."

DELIVERY, STORAGE, AND HANDLING

Protect mechanical finishes on exposed surfaces from damage by applying a strippable,
temporary protective covering before shipping.

FIELD CONDITIONS

Field Measurements: Verify actual locations of walls and other construction contiguous with
metal fabrications by field measurements before fabrication.
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PART 2 - PRODUCTS

2.1

2.2

2.3

A

PERFORMANCE REQUIREMENTS

Delegated Design: Engage a qualified professional engineer registered in the State of Delaware
to design railings, including attachment to building construction.

Structural Performance: Railings, including attachment to building construction, shall withstand
the effects of gravity loads and the following loads and stresses within limits and under
conditions indicated:
1. Handrails and Top Rails of Guards:

a. Uniform load of 50 Ibf/ ft. applied in any direction.

b. Concentrated load of 200 Ibf applied in any direction.

C. Uniform and concentrated loads need not be assumed to act concurrently.
2. Infill of Guards:

a. Concentrated load of 50 Ibf applied horizontally on an area of 1 sqg. ft.
b. Infill load and other loads need not be assumed to act concurrently.

Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes.

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.

METALS, GENERAL

Metal Surfaces, General: Provide materials with smooth surfaces, without seam marks, roller
marks, rolled trade names, stains, discolorations, or blemishes.

Brackets, Flanges, and Anchors: Cast or formed metal of same type of material and finish as
supported rails unless otherwise indicated.

1. Provide type of bracket with flange tapped for concealed anchorage to threaded hanger
bolt and that provides 1-1/2-inch clearance from inside face of handrail to finished wall
surface.

STEEL AND IRON

Tubing: ASTM A 500 (cold formed) or ASTM A 513.

Pipe: ASTM A 53, Type F or Type S, Grade A, Standard Weight (Schedule 40), unless another
grade and weight are required by structural loads.

1. Provide galvanized finish for exterior installations and where indicated.

Plates, Shapes, and Bars: ASTM A 36.
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25

Cast Iron: Either gray iron, ASTM A 48, or malleable iron, ASTM A 47, unless otherwise
indicated.

Expanded Metal: ASTM F 1267, Type | (expanded), Class 1 (uncoated).
1. Style Designation: 3/4 number 13.

Perforated Metal: Galvanized-steel sheet, ASTM A 653/A 653M, G90 coating, commercial
steel Type B, 0.064 inch thick, with 1/4-inch holes 3/8 inch o.c. in staggered rows.

1. Basis-of-Design Product: Provide product with perforations matching product indicated
on Drawings.

ALUMINUM

Aluminum, General: Provide alloy and temper recommended by aluminum producer and

finisher for type of use and finish indicated, and with not less than the strength and durability

properties of alloy and temper designated below for each aluminum form required.

Extruded Bars and Tubing: ASTM B 221, Alloy 6063-T5/T52.

Extruded Structural Pipe and Round Tubing: ASTM B 429, Alloy 6063-T6.

1. Provide Standard Weight (Schedule 40) pipe unless otherwise indicated.

Drawn Seamless Tubing: ASTM B 210, Alloy 6063-T832.

Plate and Sheet: ASTM B 209, Alloy 6061-T6.

Die and Hand Forgings: ASTM B 247, Alloy 6061-T6.

Castings: ASTM B 26/B 26M, Alloy A356.0-T6.

Perforated Metal: Aluminum sheet, ASTM B 209, Alloy 6061-T6, 0.063 inch thick, with 1/4-
inch holes 3/8 inch o.c. in staggered rows.

1. Basis-of-Design Product: Provide product with perforations matching product indicated
on Drawings.

FASTENERS
General: Provide the following:

1. Ungalvanized-Steel Railings: Plated steel fasteners complying with ASTM B 633 or
ASTM F 1941, Class Fe/Zn 5 for zinc coating.

2. Hot-Dip Galvanized Railings: Type 304 stainless-steel or hot-dip zinc-coated steel
fasteners complying with ASTM A 153 or ASTM F 2329 for zinc coating.

3. Aluminum Railings: Type 304 stainless-steel fasteners.

4. Provide exposed fasteners with finish matching appearance, including color and texture,
of railings.
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Fasteners for Anchoring Railings to Other Construction: Select fasteners of type, grade, and
class required to produce connections suitable for anchoring railings to other types of
construction indicated and capable of withstanding design loads.

Fasteners for Interconnecting Railing Components:

1. Provide concealed fasteners for interconnecting railing components and for attaching
them to other work, unless otherwise indicated.

2. Provide concealed fasteners for interconnecting railing components and for attaching
them to other work, unless exposed fasteners are unavoidable or are the standard
fastening method for railings indicated.

3. Provide Phillips flat-head machine screws for exposed fasteners unless otherwise
indicated.

Post-Installed Anchors: Torque-controlled expansion anchors or chemical anchors capable of

sustaining, without failure, a load equal to 6 times the load imposed when installed in unit

masonry and 4 times the load imposed when installed in concrete, as determined by testing

according to ASTM E 488/E 488M, conducted by a qualified independent testing agency.

1. Material for Interior Locations: Carbon-steel components zinc-plated to comply with
ASTM B 633 or ASTM F 1941, Class Fe/Zn 5, unless otherwise indicated.

2. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy Group 1
(AL) stainless-steel bolts, ASTM F 593, and nuts, ASTM F 594.

MISCELLANEOUS MATERIALS

Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy
welded.

1. For aluminum railings, provide type and alloy as recommended by producer of metal to
be welded and as required for color match, strength, and compatibility in fabricated
items.

Etching Cleaner for Galvanized Metal: Complying with MPI1#25.

Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and
compatible with paints specified to be used over it.

Shop Primers: Provide primers.

Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer
complying with MPI#79 and compatible with topcoat.

1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.
Epoxy Zinc-Rich Primer: Complying with MPI#20 and compatible with topcoat.

Shop Primer for Galvanized Steel: Primer formulated for exterior use over zinc-coated metal
and compatible with finish paint systems indicated.

Intermediate Coats and Topcoats: Provide products that comply with manufacturer instruction.
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Epoxy Intermediate Coat: Complying with MPI #77 and compatible with primer and topcoat.
Polyurethane Topcoat: Complying with MPI #72 and compatible with undercoat.
Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187/D 1187M.

Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout
complying with ASTM C 1107/C 1107M. Provide grout specifically recommended by
manufacturer for interior and exterior applications.

Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion
cement formulation for mixing with water at Project site to create pourable anchoring, patching,
and grouting compound.

1. Water-Resistant Product: At exterior locations provide formulation that is resistant to
erosion from water exposure without needing protection by a sealer or waterproof coating
and that is recommended by manufacturer for exterior use.

FABRICATION

General: Fabricate railings to comply with requirements indicated for design, dimensions,
member sizes and spacing, details, finish, and anchorage, but not less than that required to
support structural loads.

Shop assemble railings 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. Use connections that maintain structural value of
joined pieces.

Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of
approximately 1/32 inch unless otherwise indicated. Remove sharp or rough areas on exposed
surfaces.

Form work true to line and level with accurate angles and surfaces.

Fabricate connections that are exposed to weather in a manner that excludes water. Provide
weep holes where water may accumulate.

Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items.

Connections: Fabricate railings with either welded or nonwelded connections unless otherwise
indicated.

Welded Connections: Cope components at connections to provide close fit, or use fittings
designed for this purpose. Weld all around at connections, including at fittings.

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove flux immediately.
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4. At exposed connections, finish exposed surfaces smooth and blended so no roughness
shows after finishing and welded surface matches contours of adjoining surfaces.

. Welded Connections for Aluminum Pipe: Fabricate railings to interconnect members with
concealed internal welds that eliminate surface grinding, using manufacturer's standard system
of sleeve and socket fittings.

J. Nonwelded Connections: Connect members with concealed mechanical fasteners and fittings.
Fabricate members and fittings to produce flush, smooth, rigid, hairline joints.

1. Fabricate splice joints for field connection using an epoxy structural adhesive if this is
manufacturer's standard splicing method.

K. Form Changes in Direction as Follows:
1. As detailed.

L. For changes in direction made by bending, use jigs to produce uniform curvature for each
repetitive configuration required. Maintain cross section of member throughout entire bend
without buckling, twisting, cracking, or otherwise deforming exposed surfaces of components.

M.  Close exposed ends of railing members with prefabricated end fittings.

N. Provide wall returns at ends of wall-mounted handrails unless otherwise indicated. Close ends
of returns unless clearance between end of rail and wall is 1/4 inch or less.

0. Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, flanges, miscellaneous fittings,
and anchors to interconnect railing members to other work unless otherwise indicated.

1. At brackets and fittings fastened to plaster or gypsum board partitions, provide crush-
resistant fillers or other means to transfer loads through wall finishes to structural
supports and prevent bracket or fitting rotation and crushing of substrate.

P. Provide inserts and other anchorage devices for connecting railings to concrete or masonry
work. Fabricate anchorage devices capable of withstanding loads imposed by railings.
Coordinate anchorage devices with supporting structure.

Q.  For railing posts set in concrete, provide steel sleeves not less than 6 inches long with inside
dimensions not less than 1/2 inch greater than outside dimensions of post, with metal plate
forming bottom closure.

R.  For removable railing posts, fabricate slip-fit sockets from steel tube or pipe whose ID is sized
for a close fit with posts; limit movement of post without lateral load, measured at top, to not
more than one-fortieth of post height. Provide socket covers designed and fabricated to resist
being dislodged.

1. Provide chain with eye, snap hook, and staple across gaps formed by removable railing
sections at locations indicated. Fabricate from same metal as railings.
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STEEL AND IRON FINISHES
Galvanized Railings:

Hot-dip galvanize indicated steel railings, including hardware, after fabrication.

Comply with ASTM A 123 for hot-dip galvanized railings.

Comply with ASTM A 153 for hot-dip galvanized hardware.

Do not quench or apply post galvanizing treatments that might interfere with paint
adhesion.

5. Fill vent and drain holes that are exposed in the finished Work, unless indicated to remain
as weep holes, by plugging with zinc solder and filing off smooth.

Eall A

For galvanized railings, provide hot-dip galvanized fittings, brackets, fasteners, sleeves, and
other ferrous components.

Preparing Galvanized Railings for Shop Priming: After galvanizing, thoroughly clean railings of
grease, dirt, oil, flux, and other foreign matter, and treat with etching cleaner.

For nongalvanized-steel railings, provide nongalvanized ferrous-metal fittings, brackets,
fasteners, and sleeves; however, galvanize anchors to be embedded in exterior concrete or
masonry.

Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to comply with
requirements indicated below:

1. Exterior Railings: SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."

2. Railings Indicated to Receive Zinc-Rich Primer: SSPC-SP 6/NACE No. 3, "Commercial
Blast Cleaning."

3. Other Railings: SSPC-SP 3, "Power Tool Cleaning."

Primer Application: Apply shop primer to prepared surfaces of railings unless otherwise
indicated. Comply with requirements in SSPC-PA 1, "Shop, Field, and Maintenance Painting of
Steel," for shop painting. Primer need not be applied to surfaces to be embedded in concrete or
masonry.

1. Shop prime uncoated railings with universal shop primer indicated.
2. Do not apply primer to galvanized surfaces.

Shop-Painted Finish:
1. Color: As indicated by owner.

High-Performance Coating: Apply epoxy intermediate and polyurethane topcoats to prime-
coated surfaces. Comply with coating manufacturer's written instructions and with requirements
in SSPC-PA 1, "Shop, Field, and Maintenance Painting of Steel,” for shop painting. Apply at
spreading rates recommended by coating manufacturer.

1. Color: As indicated by owner.
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A

D.

ALUMINUM FINISHES

Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are
acceptable if they are within one-half of the range of approved Samples. Noticeable variations
in the same piece are unacceptable. Variations in appearance of other components are
acceptable if they are within the range of approved Samples and are assembled or installed to
minimize contrast.

Mill Finish: AA-M12, nonspecular as fabricated.
Clear Anodic Finish: AAMA 611.

Color Anodic Finish: AAMA 611.
1. Color: As selected by Owner from full range of industry colors and color densities.

Baked-Enamel or Powder-Coat Finish: AAMA 2603 except with a minimum dry film thickness
of 1.5 mils. Comply with coating manufacturer's written instructions for cleaning, conversion
coating, and applying and baking finish.

1. Color and Gloss: As indicated by owner.

High-Performance Organic Finish: Two-coat fluoropolymer finish complying with
AAMA 2604 and containing not less than 70 percent PVDF resin by weight in color coat.
Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin
manufacturers' written instructions.

1. Color and Gloss: As selected by Owner from manufacturer's full range.
High-Performance Organic Finish: Four-coat fluoropolymer finish complying with
AAMA 2605 and containing not less than 70 percent PVDF resin by weight in both color coat
and clear topcoat. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with
coating and resin manufacturers' written instructions.

1. Color and Gloss: As selected by Owner from manufacturer's full range.

PART 3 - EXECUTION

3.1

A

3.2

A

B.

EXAMINATION

Examine plaster and gypsum board assemblies, where reinforced to receive anchors, to verify
that locations of concealed reinforcements are clearly marked for Installer. Locate
reinforcements and mark locations if not already done.

INSTALLATION, GENERAL

Fit exposed connections together to form tight, hairline joints.

Perform cutting, drilling, and fitting required for installing railings. Set railings accurately in
location, alignment, and elevation; measured from established lines and levels and free of rack.
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3.3

3.4

1. Do not weld, cut, or abrade surfaces of railing components that are coated or finished

after fabrication and that are intended for field connection by mechanical or other means

without further cutting or fitting.

Set posts plumb within a tolerance of 1/16 inch in 3 feet.

3. Align rails so variations from level for horizontal members and variations from parallel
with rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet.

N

Control of Corrosion: Prevent galvanic action and other forms of corrosion by insulating metals
and other materials from direct contact with incompatible materials.

1. Coat, with a heavy coat of bituminous paint, concealed surfaces of aluminum that are in
contact with grout, concrete, masonry, wood, or dissimilar metals.

Adjust railings before anchoring to ensure matching alignment at abutting joints.

Fastening to In-Place Construction: Use anchorage devices and fasteners where necessary for
securing railings and for properly transferring loads to in-place construction.

RAILING CONNECTIONS

Nonwelded Connections: Use mechanical or adhesive joints for permanently connecting railing
components. Seal recessed holes of exposed locking screws using plastic cement filler colored
to match finish of railings.

Welded Connections: Use fully welded joints for permanently connecting railing components.
Comply with requirements for welded connections in "Fabrication” Article whether welding is
performed in the shop or in the field.

Expansion Joints: Install expansion joints at locations indicated but not farther apart than
required to accommodate thermal movement. Provide slip-joint internal sleeve extending 2
inches beyond joint on either side, fasten internal sleeve securely to one side, and locate joint
within 6 inches of post.

ANCHORING POSTS

Use metal sleeves preset and anchored into concrete for installing posts. After posts are inserted
into sleeves, fill annular space between post and sleeve with nonshrink, nonmetallic grout,
mixed and placed to comply with anchoring material manufacturer's written instructions.

Form or core-drill holes not less than 5 inches deep and 3/4 inch larger than OD of post for
installing posts in concrete. Clean holes of loose material, insert posts, and fill annular space
between post and concrete with nonshrink, nonmetallic grout, mixed and placed to comply with
anchoring material manufacturer's written instructions.

Cover anchorage joint with flange of same metal as post, attached to post with set screws.

Leave anchorage joint exposed with anchoring material flush with adjacent surface.

Anchor posts to metal surfaces with oval flanges, angle type, or floor type as required by
conditions, connected to posts and to metal supporting members as follows:
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3.5

3.6

1. For aluminum pipe railings, attach posts using fittings designed and engineered for this
purpose.

2. For stainless-steel pipe railings, weld flanges to post and bolt to supporting surfaces.

3. For steel pipe railings, weld flanges to post and bolt to metal supporting surfaces.

Install removable railing sections, where indicated, in slip-fit metal sockets cast in concrete.

ATTACHING RAILINGS

Anchor railing ends at walls with round flanges anchored to wall construction and connected to
railing ends using nonwelded connections.

Anchor railing ends to metal surfaces with flanges bolted to metal surfaces and connected to
railing ends using nonwelded connections.

Attach railings to wall with wall brackets, except where end flanges are used. Locate brackets as
indicated or, if not indicated, at spacing required to support structural loads.

Secure wall brackets and railing end flanges to building construction as follows:

1. For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger or
lag bolts.

2. For hollow masonry anchorage, use toggle bolts.

3. For wood stud partitions, use hanger or lag bolts set into studs or wood backing between
studs. Coordinate with carpentry work to locate backing members.

4, For steel-framed partitions, use self-tapping screws fastened to steel framing or to
concealed steel reinforcements.

5. For steel-framed partitions, use toggle bolts installed through flanges of steel framing or
through concealed steel reinforcements.

ADJUSTING AND CLEANING

Clean aluminum by washing thoroughly with clean water and soap and rinsing with clean water.
Touchup Painting: Immediately after erection, clean field welds, bolted connections, and
abraded areas of shop paint, and paint exposed areas with the same material as used for shop
painting to comply with SSPC-PA 1 requirements for touching up shop-painted surfaces.

1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness.

Touchup Painting: Cleaning and touchup painting of field welds, bolted connections, and
abraded areas of shop paint are required to match the original painting. Galvanized Surfaces:

Clean field welds, bolted connections, and abraded areas, and repair galvanizing to comply with
ASTM A 780.
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3.7 PROTECTION

A.  Protect finishes of railings from damage during construction period with temporary protective
coverings approved by railing manufacturer. Remove protective coverings at time of Substantial
Completion.

END OF SECTION 055213
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SPECIFICATIONS
SECTION 055313
BAR GRATINGS

PART 1 - GENERAL

11

1.2

13

14

15

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes metal bar gratings and metal frames and supports for gratings.

Related Requirements:

1. Section 055213 "Pipe and Tube Railings" for metal pipe and tube handrails and railings.
COORDINATION

Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint
and coating manufacturers' written instructions to ensure that shop primers and topcoats are
compatible with one another.

Coordinate installation of anchorages for gratings, grating frames, and supports. Furnish setting
drawings, templates, and directions for installing anchorages, including sleeves, concrete
inserts, anchor bolts, and items with integral anchors, that are to be embedded in concrete.
Deliver such items to Project site in time for installation.

ACTION SUBMITTALS

Product Data: For the following:

1. Clips and anchorage devices for gratings.

Shop Drawings: Include plans, sections, details, and attachments to other work.
Delegated-Design Submittal: For gratings, including analysis data signed and sealed by the
qualified professional engineer responsible for their preparation.

INFORMATIONAL SUBMITTALS

Mill Certificates: Signed by manufacturers of stainless steel certifying that products furnished
comply with requirements.
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B.

1.6

A

1.7

A

Welding certificates.

QUALITY ASSURANCE
Welding Qualifications: Qualify procedures and personnel according to the following:

AWS D1.1/D1.1M, "Structural Welding Code - Steel."

AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."
AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel."”
AWS D1.6/D1.6M, "Structural Welding Code - Stainless Steel."

PoppE

FIELD CONDITIONS

Field Measurements: Verify actual locations of walls and other construction contiguous with
gratings by field measurements before fabrication.

PART 2 - PRODUCTS

2.1

A

B.

C.

2.2

A

B.

PERFORMANCE REQUIREMENTS
Delegated Design: Engage a qualified professional engineer to design gratings.

Structural Performance: Gratings shall withstand the effects of gravity loads and the following
loads and stresses within limits and under conditions indicated:

1. Floors: Uniform load of 125 Ibf/sq. ft. or concentrated load of 2000 Ibf, whichever
produces the greater stress.

2. Walkways and Elevated Platforms Used as Exits: Uniform load of 100 Ibf/sqg. ft..

3. Sidewalks and Vehicular Driveways, Subject to Trucking: Uniform load of 250 Ibf/sq. ft.
or concentrated load of 8000 Ibf, whichever produces the greater stress.

4, Limit deflection to L/360 or 1/4 inch, whichever is less.

Seismic Performance: Gratings shall withstand the effects of earthquake motions determined
according to ASCE/SEI 7.

1. Component Importance Factor: 1.5.

METAL BAR GRATINGS

Metal Bar Grating Standards: Comply with NAAMM MBG 531, "Metal Bar Grating
Manual" and NAAMM MBG 532, "Heavy-Duty Metal Bar Grating Manual."”

Welded Steel Grating:
1. Bearing Bar Spacing: 1-3/16 inches o.c.

2. Bearing Bar Depth: 1 inch.
3. Bearing Bar Thickness: 3/16 inch.
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2.3

24

25

Crosshar Spacing: 2 inches o.c.

Grating Mark: As indicated.

Traffic Surface: As indicated.

Steel Finish: Hot-dip galvanized with a coating weight of not less than 1.8 oz./sq. ft. of
coated surface.

No ok

FERROUS METALS

Steel Plates, Shapes, and Bars: ASTM A 36.

Steel Bars for Bar Gratings: ASTM A 36 or steel strip, ASTM A 1011 or ASTM A 1018.
Wire Rod for Bar Grating Crossbars: ASTM A 510.

Uncoated Steel Sheet: ASTM A 1011 structural steel, Grade 30.

FASTENERS

General: Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior use
and zinc-plated fasteners with coating complying with ASTM B 633 or ASTM F 1941,
Class Fe/Zn 5, at exterior walls. Select fasteners for type, grade, and class required.

1. Provide stainless-steel fasteners for fastening aluminum.

Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A 307, Grade A; with hex nuts,
ASTM A 563 and, where indicated, flat washers.

Anchor Bolts: ASTM F 1554, Grade 36, of dimensions indicated; with nuts, ASTM A 563 and,
where indicated, flat washers.

1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item being
fastened is indicated to be galvanized.

Post-Installed Anchors: Torque-controlled expansion or chemical anchors capable of sustaining,
without failure, a load equal to six times the load imposed when installed in unit masonry and
four times the load imposed when installed in concrete, as determined by testing according to
ASTM E 488/E 488M, conducted by a qualified independent testing agency.

1. Material for Interior Locations: Carbon-steel components zinc plated to comply with
ASTM B 633 or ASTM F 1941, Class Fe/Zn 5, unless otherwise indicated.
MISCELLANEOUS MATERIALS

Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and
compatible with paints specified to be used over it.
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2.6

FABRICATION

Shop Assembly: Fabricate grating sections in shop to greatest extent possible to minimize field
splicing and assembly. Disassemble units only as necessary for shipping and handling
limitations. Use connections that maintain structural value of joined pieces. Clearly mark units
for reassembly and coordinated installation.

Cut, drill, and punch material cleanly and accurately. Remove burrs and ease edges to a radius
of approximately 1/32 inch unless otherwise indicated. Remove sharp or rough areas on
exposed surfaces.

Form from materials of size, thickness, and shapes indicated, but not less than that needed to
support indicated loads.

Fit exposed connections accurately together to form hairline joints.
Welding: Comply with AWS recommendations and the following:

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

Provide for anchorage of type indicated; coordinate with supporting structure. Fabricate and
space the anchoring devices to secure gratings, frames, and supports rigidly in place and to
support indicated loads.

1. Fabricate toeplates to fit grating units and weld to units in shop unless otherwise
indicated.

2. Fabricate toeplates for attaching in the field.

3. Toeplate Height: 4 inches unless otherwise indicated.

Removable Grating Sections: Fabricate with banding bars attached by welding to entire
perimeter of each section. Include anchors and fasteners of type indicated or, if not indicated, as
recommended by manufacturer for attaching to supports.

1. Provide no fewer than four weld lugs for each heavy-duty grating section, with each lug
shop welded to two bearing bars.

2. Provide no fewer than four saddle clips for each grating section containing rectangular
bearing bars 3/16 inch or less in thickness and spaced 15/16 inch or more o.c., with each
clip designed and fabricated to fit over two bearing bars.

3. Provide no fewer than four weld lugs for each grating section containing rectangular
bearing bars 3/16 inch or less in thickness and spaced less than 15/16 inch o.c., with each
lug shop welded to three or more bearing bars. Interrupt intermediate bearing bars as
necessary for fasteners securing grating to supports.

4, Provide no fewer than four flange blocks for each section of aluminum I-bar grating, with

block designed to fit over lower flange of I-shaped bearing bars.

Furnish threaded bolts with nuts and washers for securing grating to supports.

6. Furnish self-drilling fasteners with washers for securing grating to supports.

o

BAR GRATINGS 055313 -4



H.

2.7

A

B.

2.8

A

B.

7. Furnish galvanized malleable-iron flange clamp with galvanized bolt for securing grating
to supports. Furnish as a system designed to be installed from above grating by one
person.

Fabricate cutouts in grating sections for penetrations indicated. Arrange cutouts to permit
grating removal without disturbing items penetrating gratings.

1. Edge-band openings in grating that interrupt four or more bearing bars with bars of same
size and material as bearing bars.

Do not notch bearing bars at supports to maintain elevation.

GRATING FRAMES AND SUPPORTS

Fabricate from metal shapes, plates, and bars of welded construction to sizes, shapes, and
profiles indicated and as necessary to receive gratings. Miter and weld connections for
perimeter angle frames. Cut, drill, and tap units to receive hardware and similar items.

1. Unless otherwise indicated, fabricate from same basic metal as gratings.

2. Equip units indicated to be cast into concrete or built into masonry with integrally welded
anchors. Unless otherwise indicated, space anchors 24 inches o.c. and provide minimum
anchor units in the form of steel straps 1-1/4 inches wide by 1/4 inch thick by 8 inches
long.

Galvanize steel frames and supports in the following locations:

1. Exterior.

2. Interior, where indicated.

STEEL FINISHES

Finish gratings, frames, and supports after assembly.

Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for
steel and iron hardware and with ASTM A 123/A 123M for other steel and iron products.

1. Do not quench or apply post galvanizing treatments that might interfere with paint
adhesion.

PART 3 - EXECUTION

3.1

A

INSTALLATION, GENERAL

Fastening to In-Place Construction: Provide anchorage devices and fasteners where necessary
for securing gratings to in-place construction. Include threaded fasteners for concrete and
masonry inserts, through-bolts, lag bolts, and other connectors.
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3.2

3.3

Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing
gratings. Set units accurately in location, alignment, and elevation; measured from established
lines and levels and free of rack.

Provide temporary bracing or anchors in formwork for items that are to be built into concrete or
masonry.

Fit exposed connections accurately together to form hairline joints.

1. Weld connections that are not to be left as exposed joints but cannot be shop welded
because of shipping size limitations. Do not weld, cut, or abrade the surfaces of exterior
units that have been hot-dip galvanized after fabrication and are for bolted or screwed
field connections.

Attach toeplates to gratings by welding at locations indicated.

Field Welding: Comply with AWS recommendations and the following:

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

Corrosion Protection: Coat concealed surfaces of aluminum that will come into contact with

grout, concrete, masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint.

INSTALLING METAL BAR GRATINGS

General: Install gratings to comply with recommendations of referenced metal bar grating

standards that apply to grating types and bar sizes indicated, including installation clearances

and standard anchoring details.

Attach removable units to supporting members with type and size of clips and fasteners

indicated or, if not indicated, as recommended by grating manufacturer for type of installation

conditions shown.

Attach nonremovable units to supporting members by welding where both materials are same;

otherwise, fasten by bolting as indicated above.

ADJUSTING AND CLEANING

Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair
galvanizing to comply with ASTM A 780.

END OF SECTION 055313
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SPECIFICATIONS
SECTION 079200
JOINT SEALANTS

PART 1 - GENERAL

11

A.

1.2

13

SUMMARY

Section Includes:

1. Polyurethane joint sealants.
Related Requirements:

1. Section 030130 “Maintenance of Cast-In-Place Concrete”

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site

ACTION SUBMITTALS
Product Data: For each joint-sealant product.

Samples for Initial Selection: Manufacturer's color charts consisting of strips of cured
sealants showing the full range of colors available for each product exposed to view.

Samples for Verification: For each kind and color of joint sealant required, provide
Samples with joint sealants in 1/2-inch wide joints formed between two 6-inch long
strips of material matching the appearance of exposed surfaces adjacent to joint
sealants.

Certifications: Provide Manufacturer’s Certifications that joint sealants are applicable

for the intended purpose.

1. Joint sealants in the backwash tank shall be certified to meet NSF standards for
contact with potable water.

Joint-Sealant Schedule: Include the following information:

Joint-sealant application, joint location, and designation.
Joint-sealant manufacturer and product name.
Joint-sealant formulation.

Joint-sealant color.

el oA
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14

1.5

1.6

1.7

INFORMATIONAL SUBMITTALS
Qualification Data: For qualified testing agency.

Product Test Reports: For each kind of joint sealant, for tests performed by
manufacturer and witnessed by a qualified testing agency a qualified testing agency.

Sample Warranties: For special warranties.

QUALITY ASSURANCE

Installer Qualifications: An authorized representative who is trained and approved by
manufacturer.

Source Limitations: Obtain each kind of joint sealant from single source from single
manufacturer.

FIELD CONDITIONS
Do not proceed with installation of joint sealants under the following conditions:

1. When ambient and substrate temperature conditions are outside limits permitted

by joint-sealant manufacturer or are below 40 deg F.

When joint substrates are wet.

3. Where joint widths are less than those allowed by joint-sealant manufacturer for
applications indicated.

4.  Where contaminants capable of interfering with adhesion have not yet been
removed from joint substrates.

N

WARRANTY

Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do
not comply with performance and other requirements specified in this Section within
specified warranty period.

1.  Warranty Period: Two years from date of Substantial Completion.

Special Manufacturer's Warranty: Manufacturer agrees to furnish joint sealants to repair
or replace those joint sealants that do not comply with performance and other
requirements specified in this Section within specified warranty period.

1.  Warranty Period: Five years from date of Substantial Completion.

Special warranties specified in this article exclude deterioration or failure of joint
sealants from the following:
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1.  Movement of the structure caused by stresses on the sealant exceeding sealant
manufacturer's written specifications for sealant elongation and compression.

2. Disintegration of joint substrates from causes exceeding design specifications.

Mechanical damage caused by individuals, tools, or other outside agents.

4.  Changes in sealant appearance caused by accumulation of dirt or other
atmospheric contaminants.

w

PART 2 - PRODUCTS

2.1

2.2

JOINT SEALANTS, GENERAL

Compatibility: Provide joint sealants, backings, and other related materials that are
compatible with one another and with joint substrates under conditions of service and
application, as demonstrated by joint-sealant manufacturer, based on testing and field
experience. All joint sealant materials in the backwash tanks are to be NSF certified for
contact with potable (drinking) water.

VOC Content of Interior Sealants: Sealants and sealant primers used inside the
weatherproofing system shall comply with the following limits for VOC content when
calculated according to 40 CFR 59, Subpart D (EPA Method 24):

1. Architectural sealants shall have a VOC content of 250 g/L.

2.  Sealants and sealant primers for nonporous substrates shall have a VOC content
of 250 g/L.

3. Sealants and sealant primers for nonporous substrates shall have a VOC content
of 775 g/L.

Liquid-Applied Joint Sealants: Comply with ASTM C 920 and other requirements
indicated for each liquid-applied joint sealant specified, including those referencing
ASTM C 920 classifications for type, grade, class, and uses related to exposure and
joint substrates.

POLYURETHANE JOINT SEALANTS

PolyUrethane, M, NS, 25, NT: Multicomponent, nonsag, plus 25 percent and minus 25
percent movement capability, nontraffic-use, polyurethane joint sealant; ASTM C 920,
Type M, Grade NS, Class 25. Joint sealants shall be NSF approved for contact with
drinking water.

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

a.  Sika Corporation.
Tremco

b.
C. Carlisle
d Or approved equal
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2.3

2.4

JOINT-SEALANT BACKING

Sealant Backing Material, General: Nonstaining; compatible with joint substrates,
sealants, primers, and other joint fillers; and approved for applications indicated by
sealant manufacturer based on field experience and laboratory testing.

Cylindrical Sealant Backings: ASTM C 1330, Type C (closed-cell material with a
surface skin), and of size and density to control sealant depth and otherwise contribute
to producing optimum sealant performance.

Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant
manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler
materials or joint surfaces at back of joint. Provide self-adhesive tape where applicable.

MISCELLANEOUS MATERIALS

Primer: Material recommended by joint-sealant manufacturer where required for
adhesion of sealant to joint substrates indicated, as determined from preconstruction
joint-sealant-substrate tests and field tests.

Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of
sealants and sealant backing materials, free of oily residues or other substances capable
of staining or harming joint substrates and adjacent nonporous surfaces in any way, and
formulated to promote optimum adhesion of sealants to joint substrates.

Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and
surfaces adjacent to joints.

PART 3 - EXECUTION

3.1

A

3.2

EXAMINATION

Examine joints indicated to receive joint sealants, with Installer present, for compliance
with requirements for joint configuration, installation tolerances, and other conditions
affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION
Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants

to comply with joint-sealant manufacturer's written instructions and the following
requirements:
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3.3

1. Remove all foreign material from joint substrates that could interfere with
adhesion of joint sealant, including dust, paints (except for permanent, protective
coatings tested and approved for sealant adhesion and compatibility by sealant
manufacturer), old joint sealants, oil, grease, waterproofing, water repellents,
water, surface dirt, and frost.

2.  Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading,
or a combination of these methods to produce a clean, sound substrate capable of
developing optimum bond with joint sealants. Remove loose particles remaining
after cleaning operations above by vacuuming or blowing out joints with oil-free
compressed air. Porous joint substrates include the following:

a.  Concrete.
b.  Exterior insulation and finish systems.

3. Remove laitance and form-release agents from concrete.

4.  Clean nonporous joint substrate surfaces with chemical cleaners or other means
that do not stain, harm substrates, or leave residues capable of interfering with
adhesion of joint sealants. Nonporous joint substrates include the following:

a. Metal.

Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer
or as indicated by preconstruction joint-sealant-substrate tests or prior experience.
Apply primer to comply with joint-sealant manufacturer's written instructions. Confine
primers to areas of joint-sealant bond; do not allow spillage or migration onto adjoining
surfaces.

Masking Tape: Use masking tape where required to prevent contact of sealant or primer
with adjoining surfaces that otherwise would be permanently stained or damaged by
such contact or by cleaning methods required to remove sealant smears. Remove tape
immediately after tooling without disturbing joint seal.

INSTALLATION OF JOINT SEALANTS

General: Comply with joint-sealant manufacturer's written installation instructions for
products and applications indicated, unless more stringent requirements apply.

Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use
of joint sealants as applicable to materials, applications, and conditions indicated.

Install sealant backings of kind indicated to support sealants during application and at
position required to produce cross-sectional shapes and depths of installed sealants
relative to joint widths that allow optimum sealant movement capability.

1. Do not leave gaps between ends of sealant backings.
2. Do not stretch, twist, puncture, or tear sealant backings.
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3.4

3.

Remove absorbent sealant backings that have become wet before sealant
application, and replace them with dry materials.

Install bond-breaker tape behind sealants where sealant backings are not used between
sealants and backs of joints.

Install sealants using proven techniques that comply with the following and at the same
time backings are installed:

1.
2.
3.

Place sealants so they directly contact and fully wet joint substrates.

Completely fill recesses in each joint configuration.

Produce uniform, cross-sectional shapes and depths relative to joint widths that
allow optimum sealant movement capability.

Tooling of Nonsag Sealants: Immediately after sealant application and before skinning
or curing begins, tool sealants according to requirements specified in subparagraphs
below to form smooth, uniform beads of configuration indicated; to eliminate air
pockets; and to ensure contact and adhesion of sealant with sides of joint.

1.
2.

3.

Remove excess sealant from surfaces adjacent to joints.

Use tooling agents that are approved in writing by sealant manufacturer and that
do not discolor sealants or adjacent surfaces.

Provide concave joint profile per Figure 8A in ASTM C 1193 unless otherwise
indicated.

FIELD QUALITY CONTROL

Field-Adhesion Testing: Field test joint-sealant adhesion to joint substrates as follows:

1.

Extent of Testing: Test completed and cured sealant joints as follows:

a.  Perform 10 tests for the first 100 feet of joint length for each kind of sealant
and joint substrate.

b.  Perform one test for each 100 feet of joint length thereafter or one test per
each floor per elevation.

Test Method: Test joint sealants according to Method A, Field-Applied Sealant
Joint Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail
Procedure, in ASTM C 1521.

a. For joints with dissimilar substrates, verify adhesion to each substrate
separately; extend cut along one side, verifying adhesion to opposite side.
Repeat procedure for opposite side.

Inspect tested joints and report on the following:

a.  Whether sealants filled joint cavities and are free of voids.
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3.5

3.6

3.7

b.  Whether sealant dimensions and configurations comply with specified
requirements.

c.  Whether sealants in joints connected to pulled-out portion failed to adhere
to joint substrates or tore cohesively. Include data on pull distance used to
test each kind of product and joint substrate. Compare these results to
determine if adhesion complies with sealant manufacturer's field-adhesion
hand-pull test criteria.

4.  Record test results in a field-adhesion-test log. Include dates when sealants were
installed, names of persons who installed sealants, test dates, test locations,
whether joints were primed, adhesion results and percent elongations, sealant
material, sealant configuration, and sealant dimensions.

5.  Repair sealants pulled from test area by applying new sealants following same
procedures used originally to seal joints. Ensure that original sealant surfaces are
clean and that new sealant contacts original sealant.

Evaluation of Field-Adhesion-Test Results: Sealants not evidencing adhesive failure
from testing or noncompliance with other indicated requirements will be considered
satisfactory. Remove sealants that fail to adhere to joint substrates during testing or to
comply with other requirements. Retest failed applications until test results prove
sealants comply with indicated requirements.

CLEANING

Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by
methods and with cleaning materials approved in writing by manufacturers of joint
sealants and of products in which joints occur.

PROTECTION

Protect joint sealants during and after curing period from contact with contaminating
substances and from damage resulting from construction operations or other causes so
sealants are without deterioration or damage at time of Substantial Completion. If,
despite such protection, damage or deterioration occurs, cut out, remove, and repair
damaged or deteriorated joint sealants immediately so installations with repaired areas
are indistinguishable from original work.

JOINT-SEALANT SCHEDULE
Joint-Sealant Application: Exterior and interior joints in horizontal traffic surfaces.
1. Joint Locations:

a. Isolation and contraction joints in cast-in-place concrete slabs.
b.  Joints between different materials as indicated on Drawings.
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2.
3.

C.

Other joints as indicated on Drawings.

Joint Sealant: Polyurethane, M, NS, 25, NT.
Joint-Sealant Color: As indicated by manufacturer's designations.

B. Joint-Sealant Application: Exterior and interior joints in vertical surfaces and horizontal
nontraffic surfaces.

1.

Joint Locations:

o0 o

e.

Control and expansion joints in unit masonry.

Isolation and contraction joints in cast-in-place concrete walls.

Joints between different materials listed above.

Perimeter joints between materials listed above and frames of hatches and
vents.

Other joints as indicated on Drawings.

Joint Sealant: Polyurethane, M, NS, 25, NT.
Joint-Sealant Color: As indicated by manufacturer's designations.

END OF SECTION
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SPECIFICATIONS
SECTION 312000
EXCAVATION

PART 1 - GENERAL

11

1.2

13

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

Preparing subgrades for slabs-on-grade, walks and pavements.
Excavating and backfilling for structures.

Drainage course for concrete slabs-on-grade.

Subbase course for concrete walks and pavements.

Subsurface drainage backfill for walls.

Excavating well hole to accommodate elevator-cylinder assembly.

ocouprwNE

Related Requirements:

1. Section 033000 "Cast-in-Place Concrete” for granular course if placed over vapor
retarder and beneath the slab-on-grade.

2. Section 315000 "Excavation Support and Protection™ for shoring, bracing, and sheet
piling of excavations.

DEFINITIONS

Backfill: Soil material or controlled low-strength material used to fill an excavation.

1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to
support sides of pipe.

2. Final Backfill: Backfill placed over initial backfill to fill a trench.

Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving.

Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying
pipe.

Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.

Drainage Course: Aggregate layer supporting the slab-on-grade that also minimizes upward
capillary flow of pore water.
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14

15

Excavation: Removal of material encountered above subgrade elevations and to lines and
dimensions indicated.

1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond
indicated lines and dimensions as directed by Architect. Authorized additional excavation
and replacement material will be paid for according to Contract provisions for changes in
the Work.

2. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated
lines and dimensions without direction by Architect. Unauthorized excavation, as well as
remedial work directed by Architect, shall be without additional compensation.

Fill: Soil materials used to raise existing grades.

Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs and electrical
appurtenances, or other man-made stationary features constructed above or below the ground
surface.

Subbase Course: Aggregate layer placed between the subgrade and base course for hot-mix
asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete
pavement or a cement concrete or hot-mix asphalt walk.

Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill
immediately below subbase, drainage fill, drainage course, or topsoil materials.

Utilities: On-site underground pipes, conduits, ducts, and cables as well as underground services
within buildings.

PREINSTALLATION MEETINGS
Preinstallation Conference: Conduct preexcavation conference at Project site.

1. Review methods and procedures related to earthmoving, including, but not limited to, the
following:

a. Personnel and equipment needed to make progress and avoid delays.

b. Coordination of Work with utility locator service.

C. Coordination of Work and equipment movement with the locations of tree- and
plant-protection zones.

d. Extent of trenching by hand or with air spade.

e. Field quality control.

ACTION SUBMITTALS
Product Data: For each type of the following manufactured products required:
1. Controlled low-strength material, including design mixture.

2. Warning tapes.

Samples for Verification: For the following products, in sizes indicated below:
1. Warning Tape: 12 inches long; of each color.
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1.6

1.7

1.8

INFORMATIONAL SUBMITTALS
Qualification Data: For qualified testing agency.
Material Test Reports: For each on-site soil material proposed for fill and backfill as follows:

1. Classification according to ASTM D 2487.
2. Laboratory compaction curve according to ASTM D 698.

Seismic survey report from seismic survey agency.

Preexcavation Photographs or Videotape: Show existing conditions of adjoining construction
and site improvements, including finish surfaces that might be misconstrued as damage caused
by earth-moving operations. Submit before earth moving begins.

QUALITY ASSURANCE

Geotechnical Testing Agency Qualifications: Qualified according to ASTME 329 and
ASTM D 3740 for testing indicated.

FIELD CONDITIONS

Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied
or used facilities during earth-moving operations.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities
without permission from Owner and authorities having jurisdiction.

2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or
authorities having jurisdiction.

Improvements on Adjoining Property: Authority for performing earth moving indicated on
property adjoining Owner's property will be obtained by Owner before award of Contract.

1. Do not proceed with work on adjoining property until directed by Architect.

Utility Locator Service: Notify utility locator service for area where Project is located before
beginning earth-moving operations.

Do not commence earth-moving operations until temporary site fencing are in place.
The following practices are prohibited within protection zones:

Storage of construction materials, debris, or excavated material.

Parking vehicles or equipment.

Foot traffic.

Erection of sheds or structures.

Impoundment of water.

Excavation or other digging unless otherwise indicated.

Attachment of signs to or wrapping materials around trees or plants unless otherwise
indicated.

Nogok~wnhE
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F.

G.

Do not direct vehicle or equipment exhaust towards protection zones.

Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.

PART 2 - PRODUCTS

2.1

A.

D.

J.

K.

SOIL MATERIALS

General: Provide borrow soil materials when sufficient satisfactory soil materials are not
available from excavations.

Satisfactory Soils: Soil Classification Groups GW, GP, GM, SW, SP, and SM according to
ASTM D 2487, or a combination of these groups; free of rock or gravel larger than 3 inches in
any dimension, debris, waste, frozen materials, vegetation, and other deleterious matter.

Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT
according to ASTM D 2487, or a combination of these groups.

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of
optimum moisture content at time of compaction.

Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch
sieve and not more than 12 percent passing a No. 200 sieve.

Base Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 294; with at least 95 percent passing a 1-1/2-inch
sieve and not more than 8 percent passing a No. 200 sieve.

Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch
sieve and not more than 12 percent passing a No. 200 sieve.

Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch
sieve and not more than 8 percent passing a No. 200 sieve.

Drainage Course: Narrowly graded mixture of washed crushed stone, or crushed or uncrushed
gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch
sieve and zero to 5 percent passing a No. 8 sieve.

Filter Material: Narrowly graded mixture of natural or crushed gravel, or crushed stone and
natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1-
inch sieve and zero to 5 percent passing a No. 4 sieve.

Sand: ASTM C 33; fine aggregate.

Impervious Fill: Clayey gravel and sand mixture capable of compacting to a dense state.
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2.2

A

B.

ACCESSORIES

Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape manufactured for
marking and identifying underground utilities, 6 inches wide and 4 mils thick, continuously
inscribed with a description of the utility; colored as follows:

Red: Electric.

Yellow: Gas, oil, steam, and dangerous materials.
Orange: Telephone and other communications.
Blue: Water systems.

Green: Sewer systems.

arwbdE

Detectable Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape
manufactured for marking and identifying underground utilities, a minimum of 6 inches ide and
4 mils thick, continuously inscribed with a description of the utility, with metallic core encased
in a protective jacket for corrosion protection, detectable by metal detector when tape is buried
up to 30 inches deep; colored as follows:

Red: Electric.

Yellow: Gas, oil, steam, and dangerous materials.
Orange: Telephone and other communications.
Blue: Water systems.

Green: Sewer systems.

arwnE

PART 3 - EXECUTION

3.1

3.2

A

B.

C.

A

B.

PREPARATION

Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by
settlement, lateral movement, undermining, washout, and other hazards created by earth-moving
operations.

Protect and maintain erosion and sedimentation controls during earth-moving operations.
Protect subgrades and foundation soils from freezing temperatures and frost. Remove temporary
protection before placing subsequent materials.

DEWATERING

Prevent surface water and ground water from entering excavations, from ponding on prepared
subgrades, and from flooding Project site and surrounding area.

Protect subgrades from softening, undermining, washout, and damage by rain or water
accumulation.

1. Reroute surface water runoff away from excavated areas. Do not allow water to
accumulate in excavations. Do not use excavated trenches as temporary drainage ditches.
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3.3

3.4

3.5

3.6

EXPLOSIVES

Explosives: Do not use explosives.

EXCAVATION, GENERAL

Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface
and subsurface conditions encountered. Unclassified excavated materials may include rock, soil
materials, and obstructions. No changes in the Contract Sum or the Contract Time will be
authorized for rock excavation or removal of obstructions.

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials
and rock, replace with satisfactory soil materials.

Classified Excavation: Excavate to subgrade elevations. Material to be excavated will be
classified as earth and rock. Do not excavate rock until it has been classified and cross sectioned
by Architect. The Contract Sum will be adjusted for rock excavation according to unit prices
included in the Contract Documents. Changes in the Contract Time may be authorized for rock
excavation.

1. Earth excavation includes excavating pavements and obstructions visible on surface;
underground structures, utilities, and other items indicated to be removed; and soil,
boulders, and other materials not classified as rock or unauthorized excavation.

a. Intermittent drilling; blasting, if permitted; ram hammering; or ripping of material
not classified as rock excavation is earth excavation.

EXCAVATION FOR STRUCTURES

Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch. If
applicable, extend excavations a sufficient distance from structures for placing and removing
concrete formwork, for installing services and other construction, and for inspections.

1. Excavations for Footings and Foundations: Do not disturb bottom of excavation.
Excavate by hand to final grade just before placing concrete reinforcement. Trim bottoms
to required lines and grades to leave solid base to receive other work.

2. Pile Foundations: Stop excavations 6 to 12 inches above bottom of pile cap before piles
are placed. After piles have been driven, remove loose and displaced material. Excavate
to final grade, leaving solid base to receive concrete pile caps.

3. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility
Structures: Excavate to elevations and dimensions indicated within a tolerance of plus or
minus 1 inch. Do not disturb bottom of excavations intended as bearing surfaces.

UNAUTHORIZED EXCAVATION

Fill unauthorized excavation under foundations or wall footings by extending bottom elevation
of concrete foundation or footing to excavation bottom, without altering top elevation. Lean
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3.7

3.8

3.9

3.10

concrete fill, with 28-day compressive strength of 2500 psi, may be used when approved by
Architect.

1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by
Architect.

STORAGE OF SOIL MATERIALS

Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.
Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.

1. Stockpile soil materials away from edge of excavations. Do not store within drip line of
remaining trees.

BACKFILL
Place and compact backfill in excavations promptly, but not before completing the following:

1. Construction below finish grade including, where applicable, subdrainage, dampproofing,
waterproofing, and perimeter insulation.

Surveying locations of underground utilities for Record Documents.

Testing and inspecting underground utilities.

Removing concrete formwork.

Removing trash and debris.

Removing temporary shoring, bracing, and sheeting.

Installing permanent or temporary horizontal bracing on horizontally supported walls.

NOOTA WD

Place backfill on subgrades free of mud, frost, snow, or ice.

SOIL FILL

Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill
material will bond with existing material.

Place and compact fill material in layers to required elevations as follows:

Under grass and planted areas, use satisfactory soil material.
Under walks and pavements, use satisfactory soil material.
Under steps and ramps, use engineered fill.

Under building slabs, use engineered fill.

Under footings and foundations, use engineered fill.

agrwnE

Place soil fill on subgrades free of mud, frost, snow, or ice.

SOIL MOISTURE CONTROL

Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before
compaction to within 2 percent of optimum moisture content.
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3.11

3.12

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain
frost or ice.

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that
exceeds optimum moisture content by 2 percent and is too wet to compact to specified
dry unit weight.

COMPACTION OF SOIL BACKFILLS AND FILLS

Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material
compacted by heavy compaction equipment and not more than 4 inches in loose depth for
material compacted by hand-operated tampers.

Place backfill and fill soil materials evenly on all sides of structures to required elevations and
uniformly along the full length of each structure.

Compact soil materials to not less than the following percentages of maximum dry unit weight
according to ASTM D 698:

1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12
inches of existing subgrade and each layer of backfill or fill soil material at 95 percent.

2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each
layer of backfill or fill soil material at 95 percent.

3. For utility trenches, compact each layer of initial and final backfill soil material at 85
percent.

FIELD QUALITY CONTROL

Special Inspections: Owner will engage a qualified special inspector to perform the following
special inspections:

1. Determine prior to placement of fill that site has been prepared in compliance with
requirements.

2. Determine that fill material classification and maximum lift thickness comply with
requirements.

3. Determine, during placement and compaction that in-place density of compacted fill
complies with requirements.

Testing Agency: Owner will engage a qualified geotechnical engineering testing agency to
perform tests and inspections.

Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with
subsequent earth moving only after test results for previously completed work comply with
requirements.

Footing Subgrade: At footing subgrades, at least one test of each soil stratum will be performed
to verify design bearing capacities. Subsequent verification and approval of other footing
subgrades may be based on a visual comparison of subgrade with tested subgrade when
approved by Architect.

EARTH MOVING 312000 - 8



3.13

3.14

Testing agency will test compaction of soils in place according to ASTM D 1556,
ASTM D 2167, ASTM D 2937, and ASTM D 6938, as applicable. Tests will be performed at
the following locations and frequencies:

1. Paved and Building Slab Areas: At subgrade and at each compacted fill and backfill
layer, at least one test for every 2000 sq. ft. or less of paved area or building slab but in
no case fewer than three tests.

2. Foundation Wall Backfill: At each compacted backfill layer, at least one test for every
100 feet or less of wall length but no fewer than two tests.

When testing agency reports that subgrades, fills, or backfills have not achieved degree of
compaction specified, scarify and moisten or aerate, or remove and replace soil materials to
depth required; recompact and retest until specified compaction is obtained.

PROTECTION

Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep
free of trash and debris.

Repair and reestablish grades to specified tolerances where completed or partially completed
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent
construction operations or weather conditions.

1. Scarify or remove and replace soil material to depth as directed by Architect; reshape and
recompact.

Where settling occurs before Project correction period elapses, remove finished surfacing,
backfill with additional soil material, compact, and reconstruct surfacing.

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work,
and eliminate evidence of restoration to greatest extent possible.
DISPOSAL OF SURPLUS AND WASTE MATERIALS

Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and
debris, and legally dispose of them off Owner's property.

Transport surplus satisfactory soil to designated storage areas on Owner's property. Stockpile or
spread soil as directed by Architect.

1. Remove waste materials, including unsatisfactory soil, trash, and debris, and legally
dispose of them off Owner's property.

END OF SECTION 312000
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SPECIFICATIONS
SECTION 315000
EXCAVATION SUPPORT AND PROTECTION

PART 1 - GENERAL

11

A.

1.2

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section includes temporary excavation support and protection systems.

Related Requirements:
1. Section 312000 "Earth Moving" for excavating and backfilling and for controlling
surface-water runoff and ponding.

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site.

1. Review existing utilities and subsurface conditions.

2. Review coordination for interruption, shutoff, capping, and continuation of utility
services.

Review proposed excavations.

Review proposed equipment.

Review monitoring of excavation support and protection system.

Review abandonment or removal of excavation support and protection system.

SR

ACTION SUBMITTALS
Product Data: For each type of product.

1. Include construction details, material descriptions, performance properties, and
dimensions of individual components and profiles, and calculations for excavation
support and protection system.

Shop Drawings: For excavation support and protection system, prepared by or under the
supervision of a qualified professional engineer.

1. Include plans, elevations, sections, and details.

2. Show arrangement, locations, and details of excavation support and protection system
according to engineering design.

3. Indicate type and location of waterproofing.
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1.5

A.

B.

C.

D.

1.6

A

B.

C.

4. Include a written plan for excavation support and protection, including sequence of
construction of support and protection coordinated with progress of excavation.

INFORMATIONAL SUBMITTALS
Qualification Data: For professional engineer.

Contractor Calculations: For excavation support and protection system. Include analysis data
signed and sealed by the qualified professional engineer responsible for their preparation.

Existing Conditions: Using photographs or video recordings, show existing conditions of
adjacent construction and site improvements that might be misconstrued as damage caused by
inadequate performance of excavation support and protection systems. Submit before Work
begins.

Record Drawings: Identify locations and depths of capped utilities, abandoned-in-place support
and protection systems, and other subsurface structural, electrical, or mechanical conditions.

FIELD CONDITIONS

Interruption of Existing Utilities: Do not interrupt any utility serving facilities occupied by
Owner or others unless permitted under the following conditions and then only after arranging
to provide temporary utility according to requirements indicated:

1. Notify Owner no fewer than two days in advance of proposed interruption of utility.
2. Do not proceed with interruption of utility without Owner's written permission.

Project-Site Information: A geotechnical report has been prepared for this Project and is
available for information only. The opinions expressed in this report are those of a geotechnical
engineer and represent interpretations of subsoil conditions, tests, and results of analyses
conducted by a geotechnical engineer. Owner is not responsible for interpretations or
conclusions drawn from the data.

1. Make additional test borings and conduct other exploratory operations necessary for
excavation support and protection according to the performance requirements.
2. The geotechnical report is referenced elsewhere in Project Manual.

Survey Work: Engage a qualified land surveyor or professional engineer to survey adjacent
existing buildings, structures, and site improvements; establish exact elevations at fixed points
to act as benchmarks. Clearly identify benchmarks and record existing elevations.

PART 2 - PRODUCTS

21

A

PERFORMANCE REQUIREMENTS

Provide, design, monitor, and maintain excavation support and protection system capable of
supporting excavation sidewalls and of resisting earth and hydrostatic pressures and
superimposed and construction loads.
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2.2

A

H.

1. Contractor Design: Design excavation support and protection system, including

comprehensive engineering analysis by a qualified professional engineer.

Prevent surface water from entering excavations by grading, dikes, or other means.

3. Install excavation support and protection systems without damaging existing buildings,
structures, and site improvements adjacent to excavation.

4. Continuously monitor vibrations, settlements, and movements to ensure stability of
excavations and constructed slopes and to ensure that damage to permanent structures is
prevented.

N

MATERIALS

General: Provide materials that are either new or in serviceable condition.

Structural Steel: ASTM A 36, ASTM A 690, or ASTM A 992.

Steel Sheet Piling: ASTM A 328, ASTM A 572, or ASTM A 690; with continuous interlocks.

Wood Lagging: Lumber, mixed hardwood, nominal rough thickness of size and strength
required for application.

Cast-in-Place Concrete: ACI 301, of compressive strength required for application.
Reinforcing Bars: ASTM A 615, Grade 60, deformed.
Tiebacks: Steel bars, ASTM A 722.

Tiebacks: Steel strand, ASTM A 416.

PART 3 - EXECUTION

3.1

A

B.

C.

PREPARATION

Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by
settlement, lateral movement, undermining, washout, and other hazards that could develop
during excavation support and protection system operations.

1. Shore, support, and protect utilities encountered.

Install excavation support and protection systems to ensure minimum interference with roads,
streets, walks, and other adjacent occupied and used facilities.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities
without permission from Owner and authorities having jurisdiction. Provide alternate
routes around closed or obstructed traffic ways if required by authorities having
jurisdiction.

Locate excavation support and protection systems clear of permanent construction so that
construction and finishing of other work is not impeded.

EXCAVATION SUPPORT AND PROTECTION 315000 - 3



3.2

3.3

3.4

35

SOLDIER PILES AND LAGGING

Install steel soldier piles before starting excavation. Extend soldier piles below excavation grade
level to depths adequate to prevent lateral movement. Space soldier piles at regular intervals not
to exceed allowable flexural strength of wood lagging. Accurately align exposed faces of
flanges to vary not more than 2 inches from a horizontal line and not more than 1:120 out of
vertical alignment.

Install wood lagging within flanges of soldier piles as excavation proceeds. Trim excavation as
required to install lagging. Fill voids behind lagging with soil, and compact.

Install wales horizontally at locations indicated on Drawings and secure to soldier piles.

SHEET PILING

Before starting excavation, install one-piece sheet piling lengths and tightly interlock vertical
edges to form a continuous barrier.

Accurately place the piling, using templates and guide frames unless otherwise recommended in
writing by the sheet piling manufacturer. Limit vertical offset of adjacent sheet piling to 60
inches. Accurately align exposed faces of sheet piling to vary not more than 2 inches from a
horizontal line and not more than 1:120 out of vertical alignment.

Cut tops of sheet piling to uniform elevation at top of excavation.

TIEBACKS
Drill, install, grout, and tension tiebacks.
Test load-carrying capacity of each tieback and replace and retest deficient tiebacks.

1. Have test loading observed by a qualified professional engineer responsible for design of
excavation support and protection system.

Maintain tiebacks in place until permanent construction is able to withstand lateral earth and
hydrostatic pressures.

BRACING

Bracing: Locate bracing to clear columns, floor framing construction, and other permanent
work. If necessary to move brace, install new bracing before removing original brace.

1. Do not place bracing where it will be cast into or included in permanent concrete work
unless otherwise approved by Architect.

2. Install internal bracing if required to prevent spreading or distortion of braced frames.

3. Maintain bracing until structural elements are supported by other bracing or until
permanent construction is able to withstand lateral earth and hydrostatic pressures.
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3.6

3.7

FIELD QUALITY CONTROL

Survey-Work Benchmarks: Resurvey benchmarks regularly during installation of excavation
support and protection systems, excavation progress, and for as long as excavation remains
open. Maintain an accurate log of surveyed elevations and positions for comparison with
original elevations and positions. Promptly notify Architect if changes in elevations or positions
occur or if cracks, sags, or other damage is evident in adjacent construction.

Promptly correct detected bulges, breakage, or other evidence of movement to ensure that
excavation support and protection system remains stable.

Promptly repair damages to adjacent facilities caused by installation or faulty performance of
excavation support and protection systems.

REMOVAL AND REPAIRS

Remove excavation support and protection systems when construction has progressed
sufficiently to support excavation and earth and hydrostatic pressures. Remove in stages to
avoid disturbing underlying soils and rock or damaging structures, pavements, facilities, and
utilities.

1. Remove excavation support and protection systems to a minimum depth of 48 inches
below overlying construction and abandon remainder.

2. Fill voids immediately with approved backfill compacted to density specified in
Section 312000 "Earth Moving."

3. Repair or replace, as approved by Architect, adjacent work damaged or displaced by
removing excavation support and protection systems.

Leave excavation support and protection systems permanently in place.

END OF SECTION 315000
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