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PART 1

1.01.

1.02.
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SECTION 01010

SUMMARY OF WORK

GENERAL

SECTION INCLUDES

A

o o

m

Project - Work covered by Contract Documents.
Limits of work area.

Construction permits and easements.

Work sequence.

Quality assurance.

Preconstruction conference.

Progress meetings.

WORK INCLUDED

A.

The Contractor shall furnish and install all general construction work items required to
complete the designs and intent of the drawings and specifications for the unit prices or
lump sum prices for this Contract.

All work listed is inclusive of the Union Hill Pump Station and Tallman Pump Station, unless
otherwise specified.

In general, the principal items of work under this Contract include but are not necessarily
limited to the following:

1. Mobilization.

2. Provide all required soil erosion and sediment control measures.

3. Provide construction survey to verify existing elevations.

4. Complete exploratory excavations to confirm the location of existing utilities.

5. Maintain operation and provide maintenance of existing pump room sump pumps.

6. Demolish the four influent pumps and pump bases, motors and motor bases, pump
shafts and shaft bearing supports at the pump stations.

7. Provide four influent pumps and pump bases, motors and motor bases, pump shafts
and shaft bearing supports at the pump stations.

8. Demolish pump suction and discharge valves and piping, including piping within the

existing wet wells, surge valves, pump discharge header, miscellaneous interior and
exterior process piping, and pipe supports.

SUMMARY OF WORK 01010-1
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Provide new pump suction and discharge valves and piping, including piping within
the existing wet wells, surge valves, pump discharge header, miscellaneous interior
and exterior process piping, and pipe supports.

Provide bypass pumping during construction of the work to maintain flow from pump
stations.

Remove and replace air relief and cleanout valves in the air relief and clean out
manholes/chambers. Add new air relief valves and cleanout valves as they are
shown on the drawings.

Provide line bypass during replacement of the air relief and cleanout valves.

Provide miscellaneous architectural and structural work, including modification to
pipe supports, epoxy wall injection, new pipe supports, equipment pads, and removal
and replacement of doors and windows.

Asbestos abatement work and lead paint removal, as necessary.

Demolish existing interior stair guard rail on the upper floor. Install new wall.

Provide a new Union Hill Station Control Panel (UH-PLC) and Tallman Station
Control Panel (TA-PLC).

Provide new bubbler systems and associated control panels.
Provide variable frequency drives (VFD) for the four influent pumps.
Demolish existing isolation transformers.

Demolish existing electrical equipment including conduit, wire, lighting, disconnects,
switchboards, panelboards, MCC'’s, and concrete pads as required.

Provide new electrical equipment, including but not limited to, pump distribution
switchboard (PDS), disconnects, MCC'’s, panelboards and cabling.

Provide wiring to new variable frequency drives.
Provide all new conduit and cabling. Terminate cables to all equipment.
Provide new lighting.

Perform all other electrical and instrumentation work required for the complete and
satisfactory completion of the pump station upgrades.

Demolish existing HVAC equipment including heaters, fans, ductwork, louvers,
dampers, air handler, etc.

Provide new ventilation, heating and air conditioning units.
Provide all new ductwork, louvers and dampers.

Perform all other heating and ventilation work required for the complete and
satisfactory completion of the pump station upgrade.

Demolish existing plumbing piping, valves, supports, etc.

SUMMARY OF WORK 01010-2



1.03

21213

31. Provide new plumbing piping supports and valves.

32. Demolish existing bathroom fixtures, lighting, ventilation and lighting in the bathroom
at the Union Hill Pump Station.

33. Provide new bathroom fixtures, lighting, ventilation and lighting in the bathroom at the
Union Hill Pump Station.

34. Perform all other plumbing work required for the complete and satisfactory
completion of the pump station upgrades.

35. Provide testing, startup, and training.
36. Cleanup and demobilization.

37. Provide shop drawings and other submittals, testing documentation, O&M Manuals,
coordination drawings and as-built drawings.

38. Perform all other work required for the complete and satisfactory completion of the
pump station upgrades.

PERMITS, CERTIFICATIONS, AND OTHER AGENCY REQUIREMENTS

A.

Contractors shall obtain and pay for necessary construction permits from those authorities
and agencies having jurisdiction over land areas, utilities, or structures which are located
within the contract limits and which are occupied, encountered, used, or temporarily
interrupted by Contractor’s operations.

The Owner has obtained the following agreement:
OWNER Agreement
Norfolk Southern Railroad Crossings*

*Contractor must still apply for work permit, which
includes insurance and force accounts for the railroad.

When construction permits are accompanied by regulations or requirements issued by a
particular authority or agency, it shall be Contractor’s responsibility to familiarize himself
and comply with such regulations or requirements as they apply to his operations on this
project. Contractor is also responsible for any insurance or bonding requirements as
detailed in individual permits.

Additional Field Supervision

1. Any costs associated with this additional field supervision or any other authorities’ or
agencies’ additional field supervision (including railroads) shall be the Contractor’s
responsibility.

2. Contractor shall deposit the required dollar amount into the Norfolk Southern Railroad
(NSR) force account. Contractor may submit for reimbursement showing proof that
force account has been paid. Contractor will be responsible for scheduling NSR
flagmen. Contractor will ensure that all required material and equipment is available
prior to scheduling the NSR. Any NSR costs accrued shall be the sole responsibility
of the Contractor while the Contractor is unable to perform pertinent work due to
malfunctioning equipment or any and all other causes. If Contractor schedules the
NSR flagmen and does not work on the days scheduled, Contractor shall be
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1.07.

1.08.
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responsible for the NSR costs. If the Contractor damages or causes harm to the
NSR, Contractor shall be responsible for the NSR costs. This section specifically
applies to the NSR force account. All other sections still apply.

3. Field supervision and notification to railroad is required when working on railroad
property and within 150 feet of railroad property.

Contractor shall be responsible for all traffic control requirements shown on plans.
Contractor shall use the contract drawings as a basis for a traffic control plan; however, the
Contractor is responsible for developing a final traffic control plan that is subject to review
and approval from the appropriate road owner.

Contractor is responsible to submit a plan for temporary support of any existing utilities
encountered during construction as required by the utility owner. Design shall be stamped
by a New York State licensed professional engineer and be submitted for approval to the
utility owner.

Contractor shall not be permitted to use water from a hydrant unless written permission is
obtained from the water utility owner.

LIMITS OF WORK AREA

A.

Confine construction operations within the Contract Limits shown on the Drawings. Storage
of equipment and materials, or erection and use of sheds outside of the Contract Limits, if
such areas are the property of Owner, shall be used only with Owner’s approval. Such
storage or temporary structures, even within the Contract Limits, shall be confined to
Owner’s property and shall not be placed on properties designated as easements or rights-
of-way.

CONSTRUCTION PERMITS AND EASEMENTS

A. The Contractor shall obtain and pay for necessary construction permits from those
authorities, agencies, or railroads having jurisdiction over land areas, utilities or structures
which are located within the Contract Limits and which will be occupied, encountered, used,
or temporarily interrupted by Contractor’s operations.

B. When construction permits are accompanied by regulations or requirements issued by a
particular authority or agency, it shall be Contractor’s responsibility to familiarize himself
and comply with such regulations or requirements as they apply to his operations on this
project. Any costs associated with additional field supervision by authorities or agencies
shall be the Contractor’s responsibility.

C.  Working under or storage of materials under electrical power lines is not permitted.

WORK SEQUENCE

A. The work sequence shown below is for the entire project. Individual contractors to

coordinate sequencing of work in accordance with General Contract Conditions. The
Contractor must provide a proposed sequence of work plan for approval and may propose
modifications to this work sequence for Owner and Engineer approval.

1. Verify pump stations are in operation. Provide required temporary ventilation system
to wetwell.
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10.

11.

12.

13.

14.

15.

16.

Provide pump station bypass pumping and piping system. Bypass pumping shall not
commence until the complete bypassing system equipment and the new equipment
including slide gates, pumps, piping, valves and other appurtenances, control panels,
MPDS, MCC'’s and other electrical equipment necessary for pump operation are on
site and ready for installation to minimize the bypass pumping period. Existing
process drains and recycle must remain operable during the entire project
construction period.

Provide temporary power for pump floor, motor floor, and all roof equipment,
including emergency power.

Maintain operation and provide maintenance of existing pump room sump pumps
throughout project duration.

Proceed with Union Hill and Tallman Pump Station work.

Demolish existing pumps, motors, shafts, shaft bearing supports, suction and
discharge piping, pipe header, valves, and pump bases.

Create new wall openings in wetwell wall and remove and replace existing suction
piping in wetwell, including modifications to existing concrete fillets and pipe
supports. Only one wall opening is allowed to be cut into the existing wall at a time.
Install new pump distribution switchboard, MCC’s, pump VFD’s, panelboards, and
new control panels in Electrical Room. Remove temporary electrical systems
following successful startup and testing of new electrical equipment.

Install all pumps, motors, shafts, shaft bearing supports, suction and discharge
piping, valves, header, pipe supports and electrical power and controls.

Complete individual testing of all pumps and associated equipment through existing
force main to grit building. Turn off bypass pumping system during testing.

Complete testing of multiple pumps together, up to 3 pumps, through existing force
main to discharge. Turn off bypass pumps during testing.

Complete installation, startup and required testing of all remaining project
components.

Remove bypass pumping and piping systems after successful testing and
acceptance of new pump and piping systems.

Proceed with removal and replacement of air relief and clean out valves in manholes.
Do not remove existing valves until the bypass piping is in place.

After replacement, remove bypass piping.

Complete all remaining work under the contract.
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QUALITY ASSURANCE

A

The entire Contract work shall be completed in strict accordance with all applicable federal,
state and local regulations and ordinances and the best standards of practice.

PRECONSTRUCTION CONFERENCE

A

B.

Engineer will schedule a pre-construction conference after the Effective Date of Agreement.
Attendance Required - Owner, Engineer, Contractor, and each major subcontractor.
Agenda

1. Submission by Contractors of list of Subcontractors, list of products, Schedule of
shop drawings and other submissions, Schedule of Values, and progress schedule.

2. Designation of personnel representing the parties in Contract and the Engineer.

3. Procedures and processing of field decisions, submittals, substitutions, applications
for payments, proposal request, Change Orders and Contract closeout procedures.

4. Scheduling.

5. Scheduling activities of testing laboratory.

6. Requirements of regulatory agencies.

7. Use of premises by Owner and Contractor.

8. Temporary facilities to be provided by Owner; and by Contractor.
9. Procedures for testing.

10. Procedures for maintaining record documents.

11.  Maintenance of vehicular traffic detours, flagmen, etc.

12. Periodic cleanup of site.

13. Notification of utilities’ owners.

Engineer will record minutes and distribute copies within 14 days after meeting to
participants, and to those affected by decisions made.

PROGRESS MEETINGS

A

Engineer will schedule and administer meetings throughout progress of the Work at
monthly intervals, or as needed.

Engineer will make arrangements for meetings, prepare agenda with copies for
participants, preside at meetings, record minutes, and distribute copies within ten days to
participants, and those affected by decisions made.

Attendance Required - Owner, Engineer, Contractor’s job superintendent, major
Subcontractors and suppliers, as appropriate to agenda topics for each meeting.
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1.12.  INTERFERENCE WITH EXISTING FACILITIES AND OTHER ONGOING ACTIVITIES

A

PART 2

Not used.

PART 3

Not used.

21213

Agenda

1.

2.

10.
11.
12.

13.

The Owner’s facilities identified in Article 1.02 and flow through the plant must be

Review minutes of previous meetings.
Review of Work progress.
Field observations, issues, and decisions.

Identification of items that impede planned progress.

Review of submittals schedule and status of submittals.

Review of off-site fabrication and delivery schedules.
Maintenance of progress schedule.

Corrective measures to regain projected schedules.
Planned progress during succeeding work period.
Coordination of projected progress.

Maintenance of quality and work standards.

Effect of proposed changes on progress schedule and coordination.

Other business relating to Work.

maintained in continuous operation at all times during the course of the work under this

Contract. Any interruptions to the service of or modification of existing equipment must be
carried out in cooperation with the Owner and shall not be carried out during rainy weather
or other periods of high wastewater flow.

The costs associated with the interferences, coordination and interfacing with other
contractors as well as the Owner shall be included in the Contract Price.

PRODUCTS

EXECUTION

END OF SECTION

SUMMARY OF WORK
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PART 1

1.01.

1.02.

1.03.
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SECTION 01150

MEASUREMENT AND PAYMENT

GENERAL

ESTIMATES AND PAYMENTS

A

The Contractor shall make applications for progress payments to the Engineer in
accordance with the General Contract Conditions and these Contract Documents. The final
payment will be made upon acceptance by the Owner and as otherwise stipulated in the
Contract Documents.

ESTIMATED QUANTITIES

A

The items listed below refer to and are the same Bid Items listed in the Bid Form. They
constitute all of the Bid Items for the completion of the Work. No direct or separate payment
will be made for providing miscellaneous temporary or accessory works, plant, services,
Contractor’s field offices, layout surveys, job signs, sanitary requirements, testing, safety
devices, submittals and record drawings, water supplies, power, removal of waste,
watchmen, bonds, insurance and all other requirements of the General Contract Conditions
and all other requirements of the Contract Documents. Compensation for all such services,
labor, equipment and materials shall be included in the prices stipulated for the Bid ltems
listed herein.

The estimated quantities for unit price Bid Items are approximate only and are included
solely for the purpose of comparison of Bids. The Owner does not expressly or by
implication agree that the nature of the materials encountered below the surface of the
ground or the actual quantities of material encountered or required will correspond
therewith and reserves the right to increase or decrease any quantity or to eliminate any
quantity as Owner may deem necessary. Contractor will not be entitled to any adjustment
in a unit bid price as a result of any change in an estimated quantity and agrees to accept
the aforesaid unit bid prices as complete and total compensations for any additions or
deductions caused by a variation in quantities as a result of more accurate measurements,
or by any changes or alterations in the work ordered by the Owner, and for use in the
computation of the value of the work performed for progress payments.

Each unit bid price and lump sum bid price shall be deemed to include an amount
considered by Contractor to be adequate to cover Contractor’s overhead and profit for each
separately identified item.

MEASUREMENT AND PAYMENT

A

Payment for the items included in this Contract shall be for the work actually performed and
accepted and according to the unit prices or lump sums listed in the Bid Proposal and as
specified herein.

No payment will be made for lost, damaged, spoiled or broken tools, equipment, materials,
etc., normally involved in the operations and progression of the work.

For the Contractor’'s complete performance of the Work, the Owner will pay, and the
Contractor agrees to accept, subject to the terms and conditions of the Contract
Documents, the lump sum price or unit prices at which the Contract was awarded, plus or
minus the amount required to be paid or credited for any extra work or work deleted as
ordered by the Owner.

MEASUREMENT AND PAYMENT 01150-1



D. The sum total for these items shall constitute full payment for the work completed, tested
and ready for use, including all work required, but not specifically mentioned in the Bid
Items, and also for all losses or damages arising out of the nature of the work or from the
action of the elements, or from any unforeseen difficulty encountered in the prosecution of
the Work, and for all risks of every description connected with the Work, and for all
expenses incurred by or in consequence of the suspension or discontinuance of the Work
herein specified, and for any actual or alleged infringement of patent, trademark or
copyright and for well and faithfully completing the Work as herein provided.

E. The Contractor shall include with each partial payment request the following items, the
inclusion of which shall be a prerequisite for the review of the application by the Engineer.
Failure to submit any of the required documentation below shall result in the payment
request being incomplete and it will be returned unreviewed:

1. Certified payroll records

2. Affidavit attesting to the payment of subcontractors, suppliers, labor, equipment,
material, services. etc.

3. Revised and updated accurate project schedule.
4. Progress photos.
5. EEO documentation.
6. M/WBE Contractor Compliance (Monthly) Report.
7. Up-to-date As-Built drawings.
8. Any other documentation the Engineer may require.
F. The monthly estimate, as approved by the Engineer, will be considered approximate and
no claim shall be made by the Contractor for additional payment based on any error in a
periodical estimate.

1.04. BID PROPOSAL ITEMS

A Refer to Bid Item Descriptions following this specification.

PART 2 PRODUCTS

Not used.

PART 3 EXECUTION

Not used.

(continued)
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BID ITEM DESCRIPTION BI-1

LUMP SUM ITEM
BID ITEM 1 - MOBILIZATION/DEMOBILIZATION

A. DESCRIPTION Under this Item, the Contractor shall provide work including
mobilization and maintenance of forces and general equipment.

The Contractor shall also provide and update schedules; submit
shop drawing information; attend meetings; implement a Safety,
Health, and Emergency Response Plan; construct facilities and
temporary controls; provide general quality control; provide bonding
and insurance; provide and maintain erosion control; and complete
miscellaneous work shown on the Drawings, but not included on
other Bid Items.

B. WORKINCLUDED All work detailed within General Contract Conditions
UNDER THIS ITEM All items not included under other Bid ltems
C. ASSOCIATED WORK Work required under other Bid ltems

NOT INCLUDED
UNDER THIS ITEM

D. METHOD OF PAYMENT Payment shall be made based on the percentage of the overall
project completed as reflected in each partial payment request up
to 90% of the lump sum for Bid Item 1. Contractor shall be allowed
to request up to 20% of the value of Bid Item 1 in the initial
progress payment application. The final 10% of Bid Item 1 shall be
withheld until the final payment for the project. The total value for
Bid Item 1, Mobilization/ Demobilization, shall not exceed 10% of
the total contract award.
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BID ITEM DESCRIPTION BI-2

LUMP SUM ITEM
BID ITEM 2 - CONSTRUCTION

A. DESCRIPTION Under this Item the Contractor shall furnish materials and construct
the Union Hill and Tallman Pump Station Upgrades, air relief
valves, cleanouts, and line stops as called for in the Contract
Documents and as outlined below.

B. WORKINCLUDED General Contract Conditions
UNDER THIS ITEM Supplemental Contract Conditions
Contract Drawings
Technical Specifications

Appendices
C. ASSOCIATED WORK All other Bid Items
NOT INCLUDED
UNDER THIS ITEM
D. METHOD OF PAYMENT Payment shall be made on a lump sum basis in accordance with

the Contractor’s pay item breakdown. Breakdown shall include as
a minimum all items listed under “B” above.
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BID ITEM DESCRIPTION BI-3

STIPULATED LUMP SUM ITEM
BID ITEM 3 - MISCELLANEOUS ADDITIONAL WORK

A. DESCRIPTION Under this ltem, the Contractor shall furnish all labor, materials, and
equipment necessary and perform all work necessary to repair
existing concrete cracks encountered during the course of the work
or where directed by the Engineer.

B. WORKINCLUDED Only miscellaneous additional work performed by the contractor
UNDER THIS ITEM which has been authorized by the Engineer and Owner prior to its
commencement.
C. ASSOCIATED WORK All other Bid Items

NOT INCLUDED
UNDER THIS ITEM

D. METHOD OF PAYMENT This bid item has a stipulated fixed price of $250,000. The total
amount paid to the Contractor will be determined in accordance
with the provisions of Article 84 of the General Contract Conditions,
Pricing of Changes, and such payment will include only that
overhead and profit that is applicable to the work performed under
this Item. Only work authorized in writing will be paid for.
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BID ITEM DESCRIPTION BI-4

UNIT PRICE ITEM
BID ITEM 4 — CONCRETE CRACK REPAIR

A. DESCRIPTION Under this ltem, the Contractor shall furnish all labor, materials, and
equipment required to accomplish miscellaneous additional work
necessitated by unforeseen conditions encountered during the
work, field conditions of a nature not determinable during design or
for which no unit prices are applicable.

B. WORKINCLUDED Cleaning
UNDER THIS ITEM Preparation of the concrete crack for repair material
Furnish and install concrete repair material
Protection of work
Furnish and Install concrete sealant

C. ASSOCIATED WORK All other Bid ltems
NOT INCLUDED
UNDER THIS ITEM

D. METHOD OF PAYMENT Payment for this Item shall be based on a unit price per linear feet
basis.
E. MEASUREMENTS AND The quantity for which payment will be made shall be the total
LIMITS number of linear feet of concrete cracks repaired as specified and

as measured in place by the Engineer.
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BID ITEM DESCRIPTION BI-5

UNIT PRICE ITEM

BID ITEM 5 - WET WELL RESIDUAL DEBRIS AND GRIT

DESCRIPTION

WORK INCLUDED
UNDER THIS ITEM

ASSOCIATED WORK
NOT INCLUDED
UNDER THIS ITEM

METHOD OF PAYMENT

DESCRIPTION

WORK INCLUDED
UNDER THIS ITEM

ASSOCIATED WORK
NOT INCLUDED
UNDER THIS ITEM

METHOD OF PAYMENT

21213

Under this ltem, the Contractor shall furnish all labor, materials, and
equipment required to remove and dispose of all wet well debris
and grit encountered during the work.

Protection of existing facilities

Debris/grit removal and disposal

Cleaning

Dewatering of debris and grit as necessary

All other Bid Iltems

The quantity for which payment will be made shall be the total cubic
yards of debris and grit removed and disposed of as measured
(depth, length, and width) as measured in-place in the wet well.

BID ITEM DESCRIPTION BI-6

STIPULATED LUMP SUM ITEM

BID ITEM 6 - RECORD DOCUMENTS

Under this Item, the Contractor shall furnish record documents for
all work performed in this contract as stated in the specifications.

General Contract Conditions
Supplemental Construction Conditions
Specification Section 01700

All Other Bid Items

This bid item has a stipulated fixed price of $75,000.
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BID ITEM DESCRIPTION BI-7

STIPULATED LUMP SUM ITEM
BID ITEM 7 — RAILROAD FORCE ACCOUNT

A. DESCRIPTION Under this Item, the Contractor shall schedule and pay for Norfolk-
Southern Railroad fees as described in the agreement.
B. WORKINCLUDED Depositing Funds into Force Account
UNDER THIS ITEM Engineering and Administration

Transportation (Scheduling of Flagmen)

Maintenance of Way

Ensure all Required Material and Equipment is Available Prior to
Scheduling of Flagmen

General Contract Conditions

Supplemental Construction Conditions

Specification Section 01540

C. ASSOCIATED WORK All Other Bid ltems
NOT INCLUDED
UNDER THIS ITEM

D. METHOD OF PAYMENT This bid item has a stipulated fixed price of $600,000.

END OF SECTION

21213 MEASUREMENT AND PAYMENT 01150-8



PART 1

SECTION 01300

SUBMITTALS

GENERAL

1.01. SECTION INCLUDES

A

o 0O

m

Submittal procedures.

Review of submittals.

Schedule of submittals.

Proposed products list.

Shop drawings.

Samples.

Manufacturers' instructions.

Manufacturers' certificates.

1.02. SUBMITTAL PROCEDURES

A

B.

21213

Transmit each required submittal using Engineer-accepted form.

Number the submittals as follows:

1.

2.

First - Specification section number.

Submittal number within the specification section.

Review cycle number.

Title of submittal.

For example:

15073-01-01 - Field lock gaskets for DIP (first review cycle) 15073-01-02 - Field lock
gaskets for DIP (second review cycle) 15073-02-01 - Flange pipe and fittings (first

review cycle) 15073-02-02 - Flange pipe and fittings (second review cycle) 15073-02-
03 - Flange pipe and fittings (third review cycle).

Identify project, Contractor, subcontractor or supplier; pertinent Drawing sheet and detail
number(s), and specification section number, as appropriate.

Apply Contractor's stamp, signed or initialed certifying that review, verification of products
required, field dimensions, adjacent construction work, and coordination of information, is in
accordance with the requirements of the work and Contract Documents. Stamp shall show
the following information:

SUBMITTALS 01300-1



1. Shop Submittal Number

2. Deviations: None___; As Listed

3. Reference Specification Number __

4, Reference Drawing Number

5. Space Requirement: As Designed _Different, As Listed

6. Representation is made to the Owner and Engineer that the Contractor has
determined and verified all field measurements and quantities, field construction
criteria, materials, catalog numbers and similar data, that he has reviewed and
coordinated the information in each shop drawing with the requirements of thework

and the Contract Documents, and hereby approves this submittal.

Contractor

Signature

Date

E.  All submittals shall be submitted electronically. All submittals shall be in PDF format. All files
shall be combined into a single bookmarked file for easier review.

F. Identify deviations from Contract Documents and Product or system limitations which may
be detrimental to successful performance of the completed work.

G. Identify space requirements which differ from those designed or shown on the Contract
Documents.

H. Revise and resubmit in accordance with the requirements of this section. Identify all
changes made since previous submittal in a cover letter or memorandum

l. Distribute copies of reviewed submittals to concerned parties. Instruct parties to promptly
report any inability to comply with provisions.

J. Submittals not requested will not be recognized or processed.

K. Submittals for which a Performance Affidavit is required by the individual specification
section or Section 01640, Equipment-General, will not be reviewed until an acceptable
Performance Affidavit is included.

L. Items shall not be fabricated or delivered without fully approved shop drawings.

M.  Ensure no associated work begins until associated shop drawings are fully approved.

N. Fabrication erection, setting or other work done prior to receiving an “Approved” or
“Approved as Corrected — No Resubmittal Required” is at Contractor’s risk.

1.03. REVIEW OF SUBMITTALS

A. Review of submittals will be in accordance with the requirements of this section.
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1.04.

1.05.

1.06.
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Review Times

1. No less than 21 days shall be allowed for Engineer’s review of submittals and
resubmittals unless otherwise specified in the Contract Documents.

2. No less than 28 days shall be allowed for Engineer’s review of Division 17 submittals
and all other items including PLC-based control systems.

Review Codes

1. Approved.

2. Approved as Corrected — No Resubmittal Required.

3. Approved as Corrected — Resubmittal Required.

4, Approved as Corrected — Provide Requested Information Only.
5. Revise and Resubmit.

6. Not Approved.

7. For Informational Purposes Only.

Payment will not be made for any items requiring submittals until no further submittals are
required for the item

SCHEDULE OF SUBMITTALS

A

B.

Submit one electronic copy of the preliminary Schedule of Submittals.

Revise and resubmit until acceptable to Engineer.

PROPOSED PRODUCTS LIST

A

Within 10 days after date indicated in the Notice to Proceed, submit complete list of major
products proposed for use, with name of manufacturer, trade name, and model number of
each product, and appropriate specification section number.

For products specified only by reference standards, give manufacturer, trade name, model
or catalog designation, and reference standards.

Submit all “or-equal” and substitution items in accordance with the requirements of the
General Conditions.

SHOP DRAWINGS

A

Contractor shall submit for review by the Engineer shop drawings of all fabricated work and
for all manufactured items and materials required to be furnished in the Contract and as
required by the specifications. Provide information in accordance with this section and as
required by individual specification sections.
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B. Before submission of each shop drawing, including all drawings submitted by the
Contractor's, Subcontractors and suppliers of materials and equipment included in the
Contractor's contract, the Contractor shall have determined and verified all quantities,
dimensions, specified performance, installation requirements, materials, catalog numbers
and similar data with respect thereto.

C. Equipment manufacturers supplying equipment for the project shall examine the Plans and
Specifications pertaining to their particular equipment in order to be fully acquainted with
the operating conditions to which the equipment will be subjected.

D. Shop drawing submittals shall include all descriptive data, performance characteristics,
material specifications, spare parts list, drawings, piping diagrams, wiring schematics, and
shall be complete and accurate to indicate item-by-item compliance with the Contract
Documents.

E. Shop drawings, showing the layout of equipment, piping, fixtures, conduit runs, electrical
gear, ducting and all fabricated and manufactured items for inclusion into the project, shall
be drawn and submitted at the scale used on the contract drawings for the Plan, Sectional
Plans, Sections and Details for that particular building or installation. Contract drawings
shall not be reproduced by mechanical, chemical or photographic methods and resubmitted
as "shop drawings”.

F. All catalog cuts, manufacturer’s specifications, drawings, and verbal descriptions shall be
clearly marked to allow identification of the specific products used.

G. If the submittal deviates from the requirements of the specifications in any way, it shall be
clearlymarked in the submittal with the justifying reason stated for evaluation by Engineer.

H. Electrical and control submittals shall include a verbal description of the functions, metering
equipment, alarm points, alarm sequences, and any other specific features provided.

l. Electric motor submittals shall be in accordance with Section 15170, Motors.

J. Electrical equipment submittals shall be in accordance with Division 16, Electrical
Specifications.

K. Control panel submittals shall be in accordance with Division 17, Instrumentation
Specifications.

L. Engineer's review of the Contractor's shop drawings shall in no way relieve the Contractor
of any of his responsibilities under the contract. The Engineer's review will be confined to
general arrangement and compliance with the Contract Documents only, and will not be for
the purpose of checking dimensions, weights, clearances, fitting, tolerances, interferences,
coordination of trades, etc.

M.  The review of shop drawings submitted by the Contractor shall not constitute a waiver of
any of the requirements of this contract, nor shall the Owner be compelled to accept any
structure, equipment or apparatus unless it passes all the tests and requirements of the
Contract Documents.

1.07. SAMPLES

A. Provide in accordance with this section and as required by individual specification sections.

B. Submit samples to illustrate functional and aesthetic characteristics of the product, with
integral parts and attachment devices. Coordinate sample submittals for interfacingwork.
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Submit samples of finishes from the full range of manufacturers' standard colors in custom
colors selected, textures, and patterns for Engineer's selection.

Include identification on each sample, with full project information.

Submit the number or samples specified in individual specification sections; one of which
will be retained by Engineer.

Reviewed samples which may be used in the work are indicated in individual specification
sections.

MANUFACTURER'S INSTRUCTIONS

A

C.

When specified in individual specification sections, submit manufacturers' printed
instructions for delivery, storage, assembly, installation, startup, adjusting, and finishing, in
quantities specified for product data.

When specified in Section 01640, Equipment-General, submit manufacturer's operation
and maintenance instructions for equipment supplied for this project. Manuals shall be
delivered after shop drawing approval and prior to equipment being started up, and shall be
preparedin accordance with Section 01640, Equipment-General.

Identify conflicts between manufacturers' instructions and Contract Documents.

MANUFACTURER'S CERTIFICATES

A

When specified in individual specification sections, submit manufacturer's certificateto
Engineer for review, in quantities specified for product data.

Indicate that material or product conforms to or exceeds specified requirements. Submit
supporting reference data, affidavits, and certifications as appropriate.

Certificates may be recent or previous test results on material or product, but must be
acceptable to Engineer.

When specified in Section 01640 or individual specification sections, submit manufacturer's
Performance Affidavit for equipment to be furnished for this project. Affidavits shall be of
format and content prescribed in Section 01640, Equipment-General, and shall be included
with the shop drawing or product data submittal for the item of equipment to be furnished.
Provide certifications that the iron and steel products and/or materials used on this project
are in full compliance with American Iron and Steel (AIS) requirements in accordance with
the provisions of the Consolidated Appropriations Act. Certifications shall include:

1. Name of manufacturer.

2. Location of manufacturing facility where the product or process took place (notits
headquarters).

3. A description of the product or item being delivered.
4, A signature by a manufacturer's responsible party.

Refer to the NYS SRF Bid Packet included as an Exhibit to the Agreement.
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PART 2 PRODUCTS

Not used.

PART 3 EXECUTION

Not used.

END OF SECTION
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SECTION 01320

PHOTOGRAPHIC DOCUMENTATION

PART 1 GENERAL
1.01. SECTION INCLUDES

A. Construction photographs.
1.02. DESCRIPTION

A.  Take construction record photographs prior to mobilization and daily during the course of
the work.

B. Contractor shall provide construction documentation as specified in this section unless
otherwise noted.

1.03. CONSTRUCTION PHOTOGRAPHS
A. Contractor shall provide digital construction photographs taken prior to construction and daily
during construction as listed below and shall be furnished to Engineer and Owner on a
monthly basis with each Application for Payment.

1. Before mobilization.

a. A minimum of 150 digital photographs of the pre-construction conditions shall
be provided. Photos shall be taken in the following locations:

1) On each level within the existing pump station.
2)  Within the wetwells.

3)  The effluent channel area of the screen building.
4)  The grounds area west of the existing wetwells.

5) The proposed staging area east of the Tallman wetwells and west of the
Union Hill wetwells.

6) The potential bypass pump route.
7) The manholes where the bypass pumps are proposed to discharge.
8) The air relief and cleanout valve locations
9) Bypass piping for the air relief and cleanout manholes
2. Weekly progress photos of each work area.
3. Completion of underground facilities prior to backfilling.

4, Completion of installation of bypass pumping system.
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5. Installation of all interior and exposed exterior piping, equipment, and electrical
components.

6. Testing of all piping, equipment, and systems.

7. Completion of work at each work area.

8. Completion of site restoration and landscaping.
B.  Views and quantities required:

1. At least 20 photos per week of each work area.

2. Multiple views of each item and conditions before any element of the work is
buried/covered.

C. Camera used for digital photography shall be a 10.0 megapixel or greater.
D. Electronic Copies
1. Maintain database of pictures for the entire duration of the project.

2. Each month provide duplicate flash drives or portable hard drive with electronic
versions of all prints taken in the past month (in .jpeg format).

3. Provide duplicate flash drives with electronic versions of all prints taken in during the
course of the Project (in .jpg format) with final Application for Payment.

4, All electronic copies of photos shall be in .jpg format. All electronic copies of photos
shall be arranged on flash drives by date and subject. Each .jpg photo file name shall
include the subject description and date (example, YYYYMMDD - Description).

5. All electronic copies of the photos shall include the following identification:

a. Name and Owner’s Contract number.

b. Location, subject and orientation of view (for example, “Smith Road, Station 3
+ 45, pipe installation, looking north”).

C. Date and time of exposure.
1.04. REUSE OF CONSTRUCTION DOCUMENTATION
A. All construction documentation furnished to Owner shall become the property of the Owner
and cannot be copyright or otherwise protected in a manner that prevents free reuse by
either the Owner and/or Engineer.

PART 2 PRODUCTS

Not used.
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PART 3 EXECUTION
3.01. DELIVERY OF PRINTS AND ELECTRONIC COPIES

A. Preconstruction photos shall be provided no later than 7 days before the start of any onsite
work.

B. Monthly construction photos (in electronic format) shall accompany each monthly
Application for Payment. Monthly Applications for Payment will not be approved without
receipt of such materials.

C. Final construction photos shall accompany the final Application for Payment. This
Application for Payment will not be approved without receipt of such materials.
D. Provide prints at the request of the Owner or Engineer.

END OF SECTION
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SECTION 01500
TEMPORARY FACILITIES

PART 1 GENERAL
1.01. SECTION INCLUDES
A. Continuity of service.
B. Temporary utilities.
C. Temporary controls.
D. Construction facilities.
1.02. CONTINUITY OF SERVICE

A. Provide temporary equipment including pumps, piping, valves, bulkheads, electrical
equipment and all system components necessary to maintain the existing facilities in
service during construction.

B. Provide temporary power, instrumentation, controls, and alarms necessary to assure
continued facilities operation during the alterations of existing facilities components or
installation of new equipment.

C. Maintain power, controls, and emergency backup power supply to all equipment and
facilities determined by Owner to be essential to facilities operations, specifically those
currently receiving power through the existing Union Hill Pump Station and Tallman Pump
Station. Extend temporary power from stations or provide temporary electrical connections
and/or emergency generator(s), if necessary.

D. Construction may require the closing of various gates and valves to isolate tanks, channels,
and equipment. The Owner does not guarantee that the gates and valves will be
completely watertight. It is the Contractor’s responsibility to take whatever measures are
necessary to proceed with construction in the event that valves or gates leak or do not
operate.

E. Provide temporary access required, including ladders, platforms, grating, walkways, and
awaits which comply with OSHA laws, for necessary facilities operations.

F. Provide all line stops and temporary bypass piping and valves required to connect new
piping to existing piping, unless otherwise specified.

G. No extra payment shall be made for any labor, materials, tools, equipment or temporary
facilities required during construction. All costs therefore shall be considered to have been
included in the Bid.

1.03. TEMPORARY ELECTRICITY

A. The existing electrical service and the equipment therein provides power for the following
facilities:

1. Union Hill Pump Station
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2. Tallman Pump Station

B. Provide temporary electrical service to the Union Hill and Tallman Pump Stations as the
Contractor deems necessary to facilitate the work.

C. Provide temporary electrical service to maintain current and full operation of the Union Hill
and Tallman Pump Stations. Contractor shall be prepared to provide a temporary electrical
service of approximately minimum 400 amps for these facilities. The temporary electrical
service shall also include temporary receptacles with ground fault protection, as required
for construction purposes for all trades (ex: temporary power for hand tools, temporary
lighting, etc.). The Contractor at their option may propose an alternate method of providing
the required temporary power.

D. Temporary electrical equipment, including overcurrent protection devices, required to
provide the temporary service shall be located within the fenced-in pump station site, or in
an alternate location, as agreed upon with the Engineer and Owner. All required electrical
work shall be installed by an electrical contractor licensed in Rockland County.

E. Contractor’s power consumption shall not disrupt Owner’s need for continuous service.

F. Owner will pay cost of electricity used by Contractor. Exercise measures to conserve
energy. Owner reserves the right to charge for the cost of electricity if the General
Contractor use of electricity is excessive or if the Contractor fails to complete the work
within the contract time.

G.  Contractor shall provide temporary electric feeders from existing building’'selectrical
service(s) as necessary to complete the work. Power consumption shall not disrupt
Owner’s need for continuous service.

H. Contractor shall provide power outlets for construction operations, and those of other
contractors, with branch wiring and distribution boxes located at each floor. Provide flexible
power cords as required.

l. Contractor shall provide main service disconnects and overcurrent protectionat convenient
location as required.

J. Contractor shall provide adequate distribution equipment, wiring, and outlets to provide
single phase branch circuits for power and lighting for Contractor operations.

1. Provide 20 ampere duplex outlets, single phase circuits for power tools for every 200
sq. ft. of active work area.

2. Provide 20 ampere, single phase branch circuits for lighting.
TEMPORARY LIGHTING
A. Contractor shall provide and maintain lighting for Contractor operations to achieve:

1. A minimum lighting level of 20-foot candles for construction operations for interior
work areas.

2. A minimum lighting level of 1 foot candles lighting to exterior staging and storage
areas after dark forsecurity purposes.
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3. A minimum lighting level of 1 foot candles lighting to interior work areas after dark for

security purposes.

B. Contractor shall provide branch wiring from power source to distribution boxes with lighting
conductors, pigtails, and lamps as required, for Contractor’s operations and those of other
contractors.

C. Contractor shall maintain lighting and provide routinerepairs.

D. Permanent building lighting may be utilized during construction.

TEMPORARY HEATING

A. Contractor shall provide temporary heating equipment as required to maintain specified
conditionsfor Contractor’s construction operations.

B. Owner will pay cost of energy used for heating. Exercise measures to conserve energy.
Contractor shall provide temporary, insulated closures of all exterior openings to minimize
heating losses.

C. Contractor shall maintain minimum ambient temperature of 50 degrees F inareas where

construction is in progress and 65 degrees F in plant personnel-occupied areas, unless
indicated otherwise in individual specification sections.

TEMPORARY COOLING

A

C.

Contractor shall provide cooling devices and cooling as needed to maintain specified
conditions for Contractor’s construction operations and those of the other contractors.

Prior to operation of permanent equipment for temporary cooling purposes, verify that
installation is approved for operation, equipment is lubricated, and filters are in place.
Provide and pay for operation, maintenance, and regular replacement of filters and worn or
consumed parts.

Maintain maximum ambient temperature of 90 degrees F (26 degrees C) in areaswhere
construction is in progress, unless indicated otherwise in specifications.

TEMPORARY VENTILATION

A. Contractor shall provide temporary ventilation equipment as required to maintain clean air
for Contractor’s construction operations.

B. Owner will pay cost of energy used for ventilation.

TEMPORARY WATER SERVICE

A. Contractor shall provide and maintain suitable quality water service required for
Contractor’s construction operations. Contractor is allowed to connect to Owner’s existing
water source. Provide backflow protection where needed.

B.  Owner will pay cost of water used. Exercise measures to conserve water.

C. Contractor shall extend branch piping with outlets located so water is available by hoses

with threaded connections. Contractor shall provide temporary pipe insulation to prevent
freezing.
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D. Contractor shall provide sufficient potable quality drinking water for its employees at the
project site.

TEMPORARY SANITARY FACILITIES

A. Contractor shall provide and maintain required sanitary facilities and enclosures for use by
all persons employed at the site. Provide at time of mobilization. Existing facilities shall not
be used.

B. Contractor shall remove facilities from site at end of construction.
BARRIERS

A. Contractor shall provide barriers to prevent unauthorized entry to construction areas to
allow for Owner’s use of site, and to protect existing facilities and adjacent properties from
damage from construction operations and demolition. Maintain Owner access to all areas
of plant in continuous operation.

B. Provide barricades and covered walkways required by governing authorities for public
rights-of-way and for public access to existing building.

C. Provide protection for plant life designated to remain. Replace damaged plant life.
D. Protect vehicles, stored materials, site, and structures from damage.

E. Supplement barriers with suitable signs, railings and night lights, as necessary to conform
with governing authorities and regulations.

WATER CONTROL

A. Contractor shall grade site to drain. Maintain excavations free of water.Provide, operate,
and maintain pumping equipment.

B. Protect site from puddling or running water. Provide water barriers as required to protect site
from soil erosion.

EXTERIOR ENCLOSURES

A. Contractor shall provide temporary insulated weather-tight closure of exterior openings to
accommodate acceptable working conditions and protection for products, to allow for
temporary heating and maintenance of required ambient temperatures identified in
individual specification sections, and to prevent entry of unauthorized persons. Provide
access doors with self-closing hardware and locks.

INTERIOR ENCLOSURES

A. Contractor shall provide temporary partitions and ceilings as required to separate work
areas from Owner-occupied areas, to prevent penetration of dust and moisture into Owner-
occupied areas, and to prevent damage to existing materials and equipment.

B. Construction - Framing and plywood sheet materials with closedjoints and sealed edges at
intersections with existing surfaces; insulated STC rating of 35 in accordance with ASTM
E90.

C. Paint surfaces exposed to view from Owner-occupied areas.
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PROTECTION OF INSTALLED WORK

A

Contractor shall protect their installed work from damage and deterioration dueto
construction activities, traffic, birds, pests, vermin, wildlife, pets, pedestrians, visitors,
vandals, dust, vapors, floods, precipitation, driving rain, wind, snow storms, melting
temperatures, or freezing temperatures; provide special protection where specified in
individual specification sections.

Provide temporary and removable protection for installed products. Control activity in
immediate work area to minimize damage.

Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.

Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or
movement of heavy objects, by protecting with durable sheet materials.

Prohibit traffic or storage upon waterproofed or roofed surfaces. If traffic or activity is
necessary, obtain recommendations for protection from waterproofing or roofingmaterial
manufacturer.

Prohibit traffic over landscaped areas. Provide adequate barriers, directional signs, and/or
guards, if necessary, to provide adequate protection of landscaped areas.

Owner reserves right to order that additional protective measures be taken beyond those
proposed by Contractors, to safeguard the existing facilities and Work at no additional cost
to Owner.

SECURITY

A

B.

Contractor shall provide security and facilities to protect its work, and that of other
contractors including existing facilities, and Owner’s operations from unauthorized entry,
vandalism, or theft.

Contractor shall maintain a daily sign-in sheet for his workers and subcontractors.

ACCESS ROADS

A

Contractor shall utilize existing on-site roads for project access and construction traffic.
Coordinate with Owner and Engineer.

1. Provide detours as necessary for unimpeded traffic flow.

2. Roads shall be free for use by all personnel involved in project and be adequate for
transportation of persons, materials, equipment, and products to constructionarea.

3. Maintain roads in serviceable condition, free of obstructions, potholes, ponded water,
debris, and accumulated snow and ice, until completion of project.

PARKING

A

Staging areas have been identified on the Contract Drawings for Contractor’s use. When
site space is not adequate, Contractor shall provide additional off-site parking for their
employees.
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MAINTENANCE OF TRAFFIC

A

Contractor shall maintain and regulate traffic within Contract Limits and on public roads due
to deliveries in accordance with applicable state, county, and local regulations.

Conduct operations so as to maintain access for vehicular and pedestrian traffic to and
from properties adjoining or adjacent to those streets and roads at the treatment plant
affected by construction activities, and to subject the public to a minimum of delay and
inconvenience.

Provide flagmen as necessary to maintain and regulate traffic.

Provide flagmen, to direct and regulate traffic on roads on which traffic will be subject to
delays or detours caused by construction operations.

Plan operations so that access to any site building is assured in case of fire or other
emergency.

Contractor shall comply with requirements of Department of Transportation agencies having
jurisdiction.

PROGRESS CLEANING

A

B.

Contractor shall maintain areas free of waste materials, debris, and rubbish. Maintain site
and structures in a clean and orderly condition, as follows:

1. Remove debris and rubbish from pipe chases, plenums, attics, crawlspaces, and
other closed or remote spaces, prior to enclosing the space.

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

3. Collect and remove waste materials, debris, and rubbish from site weekly and
dispose offsite.

Contractor shall store unused tools and equipment at its yard or base of operations.

POLLUTION CONTROLS

A

Dust Control

1. Contractor shall execute work by methods to minimize raising dustfrom construction
operations.
2. Provide positive means to prevent airborne dust from dispersing into atmosphere.

3. Wash down disturbed areas daily.

4, Implement best management practices in accordance with requirements ofagencies
have jurisdiction over dust control.
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Erosion and sediment control shall be provided in accordance with the Contract Documents
and the requirements of governing regulatory agencies.

1. Contractor shall plan and execute construction by methods to control surface
drainage from cuts and fills, from borrow and waste disposal areas.

2. Minimize amount of bare soil exposed at one time.

3. Provide temporary measures such as berms, dikes, and drains, to regulate water flow
and prevent soil erosion.

4, Periodically inspect earthwork in disturbed areas to detect evidence of erosionand
sedimentation; promptly apply corrective measures.

5. Implement best management practices in accordance with requirements ofagencies
have jurisdiction over erosion and sediment control.

Noise Control

1. All construction equipment and tools exhibiting potential noise nuisance shallbe
provided with noise muffling devices.

2. Confine use of such equipment and tools between the hours of 7 a.m. and 5 p.m.

3. Implement best management practices in accordance with requirements ofagencies
having jurisdiction over noise control.

Pollutants Control - Provide methods, means and facilities to prevent contamination of soil,
water and atmosphere from discharge of noxious, toxic substances, andpollutants
produced by construction operations.

PROJECT IDENTIFICATION

A

Contractor shall provide project sign as required by funding agency and in accordance with
the Contract requirements.

Erect on site at location established by Engineer/Owner.

No other signs are allowed without Owner permission except those required by law or
specified elsewhere in the Contract Documents.

REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS

A

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

Remove temporary barriers, enclosures, etc. in concert with completion of those segments
of work which no longer require such measures.

Remove temporary underground installations to a minimum depth of 2 feet.
Clean and repair damage caused by installation or use of temporary work.

Restore existing facilities used during construction to original condition. Restore permanent
facilities used during construction to specified condition.
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1.25. CONTRACTOR’S FIELD OFFICE
A. Provide weathertight field office with lighting, electrical outlets, heating, cooling and
ventilating equipment, and equipped with sturdy furniture, drawing rack, drawing display
table, and filing cabinets for Contractor’s use.

B. Provide space for project meetings, with table and chairs to accommodate 10 persons.

C.  The location of office trailers is to be approved by the Owner and Engineer.
D. In addition to a field office, the Contractor shall at all times possess a cellular telephone.
E. Readily accessible copies of both the Contract Documents and the latest approved working

drawings shall be kept in the field office by the Contractor at all times.

PART 2 PRODUCTS

Not used.

PART 3 EXECUTION

Not used.

END OF SECTION
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SECTION 01540

TEMPORARY BYPASS SYSTEMS

GENERAL

SECTION INCLUDES

A. Mobilization and demobilization.

B. Nature and capacity of system to be bypassed.

C. Flow bypass plan requirements.

D. Airrelease valve and cleanout bypass

E. Backup and standby equipment requirements.

F. Installation, operation, and removal of facilities.

G.  Sound attenuation.

DEFINITIONS

A. Bypass Pumping System - The bypass pumping system shall consist of all equipment,
pumps, piping, valves, meters, plugs, line stops, power supplies, and other appurtenances
required to divert sewer flows upstream of the existing pump stations and both upstream
and downstream of air release/cleanout manholes as shown in Contract Drawings and
indicated in paragraph 1.04.A. The bypass pumping system shall be comprised of the
required number of pumps to meet the system requirements in addition to the bypass
piping system necessary to deliver the flow to the discharge points as needed to complete
the work. The work shall be scheduled in such a manner that allows the completion of the
work in a time frame that minimizes the duration of bypass pumping.

B. Bypass Piping - The bypass piping shall consist of the piping, valves, supports, and other
appurtenances including, but not limited to, meters, line stops, air relief valves and
dewatering connections. The bypass piping includes both the suction and discharge piping
for each primary and backup pump bypass setups, and bypass piping for manholes.
Separate suction pipes shall be provided for each bypass pump.

C. Forcemain Bypass — The forcemain bypass shall consist of above ground piping, pipe

restraint system, line stops, valves, and other appurtenances including, but not limited to air
relief valves and dewatering connections. The forcemain bypass shall isolate the forcemain
to depressurize and drain, to allow for the replacement of air relief valves, clean outs, and
the necessary fittings. The work shall be scheduled in such a manner that allows the
completion of the work in a time frame that minimizes disruption to wastewater
conveyances.

PERFORMANCE REQUIREMENTS

A

It is essential to the operation of the existing sewerage system that there be no interruption
or frequent changes in the flow of sewage throughout the duration of the project. Planned
changes in flow rates must be prior coordinated with the Owner. The system shall not be
allowed to be put into operation until all pumps, piping, and valves, control panels, VFD’s,
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MPDS and MCC'’s and other electrical components required for the new work and new
pump operation are on site and ready for installation.

The Contractor shall provide, maintain, and operate all temporary facilities such as dams,
plugs, pumping equipment, conduits, all necessary power, and all other labor and
equipment necessary to intercept the sewage flow before it reaches the point where it
would interfere with work; carry it past this work; and return it to the existing conveyance
system downstream of the work.

The bypass system shall meet the requirements of all codes and regulatory agencies
having jurisdiction.

The Contractor shall incorporate provisions to remove water from the primary bypass
pumping system to protect against freezing and damage. During cold weather operations,
diesel generators shall utilize trickle chargers and block heaters, and critical priming piping
shall be protected with heat tracing. Contractor shall provide cold weather mix diesel fuel
during cold weather operations.

1.04. BYPASS PUMPING SYSTEM DESCRIPTION

A

21213

Design Responsibility and Vendor Qualifications- The design, installation and operation of
temporarybypass systems shall be the Contractor’s responsibility and shall be designed by
an Engineer licensed in NY State. Contractor shall employ the services of a Professional
Engineer and vendor who can demonstrate to the Engineer that they specialize in the
design and operation of temporary bypass systems. The Professional Engineer and vendor
shall provide at least five references of projects of similar size and complexity as this
project performed within the past five years. The temporary pumping system shall be in
accordance with laws and regulations, including local noise and light ordinances.

Fuel Supply- Provide fuel supply for 48 hours of operation on site for diesel-powered
systems, stored in accordance with laws and regulations. Assume responsibility for all
spills and regulatory fines due to failure of the temporary pumping system.

System Capacity- Designed to pump peak required influent flow of 8 mgd. Average daily
flow is approximately 1.3 mgd for both pump stations. Minimum expected flow is 0 mgd.

Suction Location — The Contractor shall intercept the influent forcemains prior to entering
the stations. This could include tapping the forcemain with a direct connection to the
bypass pumps or installing a doghouse manhole with the capacity to act as a temporary
wet well. For Union Hill Pump Station, the gravity sewer will also need to be intercepted
prior to entering the building. The effluent connection in the manhole located immediately
outside of the pump station can be plugged and flow can either be diverted to the
forcemain doghouse manhole or be pumped separately. It may be necessary to provide a
grinder pump for the gravity flow as it will be unscreened. For Tallman Pump Station, the
gravity sewer can be pumped from the grinder chamber located at the northeast corner of
the site. The discharge of this chamber will be plugged during bypass pumping.

Discharge Location — Primary discharge point for the bypassed flow shall be to the existing
bypass connection at Union Hill Pump Station and to the new bypass connection at
Tallman Pump Station. Piping discharge lines shall include appurtenances to minimize the
amount of splashing of wastewater outside the channel. Contractor also responsible to
provide a means to prevent backflow from the bypass line back to the pump stations during
the bypassing operation. Means may include sewer plugs, sandbags, steel plating, etc.
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Contractor shall submit for approval all bypass pumping pipe location from suction location
to discharge location. Contractor shall provide access to all structures. Contractor shall
provide protection to the bypass pipe.

Refer to site layout in Contract Drawings for bypass pump lay down area and influent
sewer suction layouts.

Elevations
1. Union Hill Pump Station first floor — 371 ft
2. Tallman Pump Station first floor — 484 ft

The above elevations are approximate. The Contractor is required to verify elevations prior
to preparing the bypass pumping system design and submittal of shop drawings.

Monitoring — Suction well levels shall be continuously monitored using level sensing
instrumentation. For each suction location, provide redundant level measuring devices.
Provide either of the following two methods for monitoring of the bypass pumping system:

1. Provide representative of the Contractor trained and certified by the pump supplier to
continuously monitor the system, on site, 24 hours per day, 7 days per week during
operation. Notify Owner immediately in the event of a pump and/or system failure. The
installed backup pump shall be connected to the control systems and begin operating
immediately upon failure of the primary pump.

Contractor shall also provide auto dialer or other means to communicate levels and
alarms via text and phone call to Contractor and Owner. A local audible alarm at the
suction location adjacent to the pumps shall also be provided in the event of an alarm
condition.

2. Install, test, and maintain remote telemetry to monitor operation of the temporary

bypass pump(s) and the suction well level(s). system shall notify Contractor and
Owner within immediately of a pump and/or system failure. Contractor personnel shall
report to site within 30 minutes of a pump and/or system failure. The installed backup
pump shall be connected to the control systems and begin operating immediately upon
failure of the primary pump.

Contractor shall also provide auto dialer or other means to communicate levels and
alarms via text and phone call to Contractor and Owner. A local audible alarm at the
suction location adjacent to the pumps shall also be provided in the event of an alarm
condition.

Sound Attenuation- Temporary pumping systems shall be equipped with sound attenuation
features that limit the noise output to 69 dbA within 30 feet of the equipment, or to 60 dbA at
the nearest residence or the property line, whichever is less.

Provide variable frequency drives to meet variable flow demands and temporary pumping
requirements.

See Section 01010, Summary of Work, for facility outage requirements and constraints.
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0.

Pumps

1.

The pumps and drives shall be rated for continuous duty and shall be capable of
pumping the required flow ranges without surging, cavitation, or vibration. Where
required pumping rates are not specified, coordinate with Engineer to determine
required pumping range prior to submitting associated shop drawings. Pumps shall
not overload drivers at any point on the pump operating curve. Pumps shall be suitable
for use with raw unscreened wastewater and trash consistent with current influent
wastewater flow into the treatment plant. Pumps shall be self-contained units designed
for temporary use.

Pumps shall either have fully automatic self-priming units that do not require the use
of foot-valves or vacuum pumps in the priming system, or they shall be submersible.

The pumps shall be electric, diesel powered, or powered by a diesel-powered
generator.

The system shall include, at a minimum, the following equipment:

1.

One primary pump. The primary pump shall be capable of pumping the average day
flow of 1.3 mgd, be connected to the bypass piping, be isolated with valves, and be
complete with power supplies.

One installed backup pump with equal capacity of primary (largest) pump. Backup
pump shallbe connected to the bypass piping, be isolated with valves, and be
complete with power supplies.

Secondary pumps as required to provide the overall system capacity specified. All
secondary pumps shall be connected to the bypass piping, be isolated with valves,
and be complete with power supplies.

Required pump control panels, variable speed drives, instrumentation and float
switches, and other equipment for pump operations and alarm indication.

For electric driven pumps, provide temporary portable generator adjacent to bypass
pumps at suction location. Generator shall be capable of powering all pumps necessary
to meet peak flow. In addition, Contractor shall provide an additional standby generator in
the event the primary generator fails.

Provide temporary chain link fencing around all locations where temporary bypass pumps,
piping, and other accessories are located in roadways, driveways, and other vehicle-
accessed areas.

System shall be as provided by Godwin Pumps, or approved equal.

BYPASS DISCHARGE PIPING AND METER

A

B.

Provide discharge piping from bypass pump location to the bypass connection.

Discharge points shall be valved to allow throttling for flow adjustments.
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Meter - Provide meter(s) on bypass pumping system main discharge header(s) to measure
and record all flow pumped through the temporary bypass pumping system. Meter shall be
magnetic type. Metering system shall measure instantaneous and total flow on a daily
basis and be capable of providing trending data. Flow information shall be continuously
monitored and recorded.

SUBMITTALS

A

Provide product data describing conformance to ASTM and ANSI codes of the bypasspipe
material.

The Contractor will retain the services of a licensed New York State engineer to design,
review the installation, and approve the bypass pumping and piping system, and for the
temporary electrical system (if electric driven pumps are selected). Calculations and review
comments will be kept on file throughout the duration of the contract.

Flow Bypass Plan

1. The Contractor shall submit to the Engineer plans and descriptions pertaining to the
bypass pumping provisions to be taken by the Contractor regarding the handling of
peak flows at least 60 days prior to its intended use. System installation shall not
begin until all submittals have been reviewed by the Engineer and are determined to
be complete.

2. The plan shall include, but not be limited to, details of the following:

a. Material and locations of suction piping installation.

b. Material, locations and diameters of discharge piping installation and
associated valves, meter and pipe supports.

C. Locations and number of each bypass pump and power requirements. System
shall be confined to the potential locations on site as identified on the Contract
Drawings. Actual configuration of system area may be modified to allow Owner
suitable access to site facilities.

d. Compliance with permits required by the New York State Departmentof
Environmental Conservation or the Owner.

e. Plan for sound attenuation for each pump and/or generator.
f. Cold weather operational plan and equipment design to protect equipment and

pipes from freezing, including provisions to remove water that is trapped in
sections at low spots in the discharge line.

g. Standard and emergency shutdown plan indicating emergency (24-hour)
contacts, drain points, drain down time, disinfection and disassembly.

h. Schedule for installation of and maintenance of bypass pumping lines.
i. Details for personnel crossings.

j Proposed controls approach with respect to pump speed changes, start and
stop levels, and alarm elevations.
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k. Monitoring and alarm system(s) that will provide immediate determination of
loss of bypass pumping integrity during operation.

l. Schedule for routine inspection of bypass pumping lines.
m.  Temporary electrical cabling, equipment and system for electric driven pumps.
n. Spill containment plan.

3. The Engineer’s and Owner’s receipt of flow bypass plan does not relieve Contractor
of responsibility for means, methods, and sequences of construction, requirement to
pump and transport peak flows, and for safety.

PROJECT RECORDS

A.  The Contractor shall maintain records which indicate the following:
1. Dates of installation and operation of primary and secondary setups.
2. Maintenance schedules for each pump.

3. Dates and times of any failures or flow loss from the bypass pumping system.

4, Dates and times of any backups of flow and Contractor action with corrective actions
taken.

REGULATORY REQUIREMENTS
A. Conform to regulatory agencies having jurisdiction over the work.

B. Contractor is responsible for fines levied on Owner by state, federal, and/or other agencies
due to spills caused by failure of temporary pumping and piping systems.

FIELD MEASUREMENTS

A. Prior to start of construction, verify by field measurements that existing conditions and
elevations are as shown on Drawings or noted herein. Notify Engineer of differences.

COORDINATION

A. Coordinate field work under provisions of-General Contract Conditions, including
maintenance of traffic and emergency 911 service.

B. Coordinate work with local utility companies (private and municipal) for location of existing
utilities and protection thereof.

C. Coordinate flow bypassing with Owner. The Contractor will be responsible for the removal
or moving of snow surrounding the bypass system and piping.

SCHEDULING
A. The Contractor shall be responsible for the installation, operation, and removal of all flow

bypass facilities and surface restoration in accordance with the contract and the approved
project schedule.
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After Owner and Engineer review and approval of temporary pumping system submittal(s),
and at least 14 days prior to intended use, schedule a coordination meeting with the
Owner, Engineer, Contractor, and subcontractor or temporary pump supplier, if applicable.

No demolition or temporary bypass pumping shall take place until all new piping, valves, and
pumps, control panels and MCC'’s and other electrical equipment necessary for pump
operation for the Union Hill Pump Station upgrade work and the Tallman Pump Station
upgrade work has been delivered to the site.

No bypass pumping shall occur until after satisfactory completion of the coordination
meeting and until all required components of the bypass pumping system are on site and
installed including, but not limited to, pumps, piping, valves, bends, meters,
instrumentation, generators, and supports.

Work shall be scheduled to minimize the duration of bypass pumping.

PRODUCTS

MATERIALS - BYPASS PIPING

A

Flexible Piping - Synthetic rubber core, reinforced with synthetic fabric with wire helix,
covered with synthetic rubber wrapping. Joint fittings to match rigid piping fittings.

High Density Polyethylene (HDPE) Pipe - Pipe shall be HDPE PE 4710 and meet ASTM
C3350, ASTM D1505, ASTM D1238. Pipe shall be minimum DR-11, 200 psi working
pressure. Pipe shall be manufactured by J-M Manufacturing Company, or equal.

Fittings shall be HDPE anchor fittings, butt fusion welded to pipe. Fittings shall include
stainless steel stiffener, insert, and all other accessories required. Pipe and anchor fitting
shall be the same size.

EQUIPMENT

A

All pumps used shall be fully automatic self-priming units that do not require the use of foot
valves or vacuum pumps in the priming system or be submersible type. All pumps must be
constructed to allow dry running for long periods of time to accommodate the cyclical
nature of sewer discharges.

The Contractor shall provide the necessary VFDs and stop/start controls for each pump.

Sewer plugs shall be water filled and pressurized and shall be capable of accommodating
the maximum allowable surcharge heads that may be experienced during the construction
of this project. The plugs shall also be readily removed from the system during emergency
shutdown ofthe system. All plugs shall be firmly attached to a stationary object at ground
level by a steel cable in order to prevent loss of plugs in pipelines.

Contractor shall provide necessary protection for bypass pumping equipment from freezing
during cold weather operation. Pumps and/or generators shall include trickle chargers and
block heaters, at minimum.

Contractor’s spill containment plan shall provide necessary methods and materials to
provide for containment of raw sewage, oil or other fluids from pump priming operations or
routine maintenance. Contractor responsible for cleanup and disposal of any raw sewage
or other fluids that spills onto the ground.
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EXECUTION

GENERAL

A

Install, operate, and maintain Bypass Pumping System and appurtenances, including but
not limited to, associated piping, valves, instrumentation, controls, and accessories, in
accordance with the manufacturer's instructions. Provide all oil, fuel, grease, lubricants,
tools, and spare parts required for the operation and maintenance of the Bypass Pumping
System for the duration of use. Remover all Bypass Pumping System and appurtenances
equipment following the completion of temporary pumping.

Contractor is responsible for proper operation of complete Bypass Pumping System.

Adequate hoisting equipment for each pump and accessory shall be maintained on the
Site.

Provide hay bales and tarping systems to enclose all exterior pumps and engines to further
reduce noise levels, if required.

Demonstrate all Bypass Pumping System to Owner and/or Engineer for conformancewith
the Contract Documents prior to use. Measure the noise output during the demonstration
phase and provide the results to Engineer.

Bypass Pumping System shall be placed in service a minimum of 72 hours beforeany work
requiring use of the Bypass Pumping System may begin. Demonstrate continuous trouble-
free operation for entire 72-hour period.

Bypass Pumping System shall remain operable until all components of new work requiring
Bypass Pumping Systems have successfully completed all required testing, startup and
training and are accepted by the Owner. Once activated, do not decommission the Bypass
Pumping System without prior approval of the Owner and Engineer.

Once written permission is issued by the Engineer, remove all components of the
temporary pumping and piping systems. After removal of Bypass Pumping Systems,
perform all restoration work to the satisfaction of the Owner.

Take precautions to prevent spills when cutting pipelines or decommissioning existing
piping.

FIELD QUALITY CONTROL AND MAINTENANCE

A

Testing on Installation - The Contractor shall perform leakage and pressure tests of the
bypass piping, using clean water, prior to actual operation if directed bythe Engineer. The
test pressures shall be 1.5 times the expected operating pressures. The Engineer will be
given 24 hours’ notice prior to testing.

Routine Inspection and Maintenance

1. The Contractor shall inspect all operating bypass pumping systems each weekdayor
more frequently as necessary to ensure the proper operation of the system. Suction
and discharge piping shall be cleaned to maintain the required performance of the
bypass pumping system.

2. The Contractor shall ensure that the bypass pumping system is properly maintained.
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C. Extra Materials

1.

Spare parts for pumps and piping shall be kept on site as required.

2. Adequate hoisting equipment for each pump and accessories shall be maintainedon
the site.
PREPARATION

A. Precautions

1.

The Contractor is responsible for locating existing utilities in the area selected for
installation of the bypass pipelines. The Contractor shall minimize the disturbance
and access to existing utilities and shall obtain approval from the Owner and
Engineer for any relocation of the bypass pipeline. All costs associated with the
relocation of utilities, if required, and obtaining of approvals shall be paid by the
Contractor.

During all bypass pumping operations, the Contractor shall protect the bypass
pumping and piping facilities from damage inflicted by equipment. The Contractor
shall be responsible for all intentional or accidental physical damage to the bypass
pumping and piping system caused by human or mechanical failure orinterference.

During installation of the bypass pumping lines, the Contractor shall make every
effort to minimize the disruption of work and travel at the treatment plant. The
Contractorshall protect all structures or other obstacles in the path of the pipeline
from damage through the use of shields and buffering devices. Temporary walkways
for movement of Owner personnel across the site may need to be constructed.

Preconstruction photos and videotapes shall be produced by the Contractor to
documentthe preconstruction condition of the pump installation area and pipeline
route.

END OF SECTION

TEMPORARY BYPASS PUMPING 01540-9



PART 1

1.01.

1.02.

1.03.

21213

SECTION 01564

EROSION CONTROL

GENERAL
SECTION INCLUDES
A. Installation of sedimentation and erosion control barriers.
B. Anchoring all topsoil stockpiles with straw mulch and ringing with haybales.
C. Protection of catch basins with haybale or silt fence rings.

D. Inspection of all erosion measures after each rainfall and at least daily duringprolonged
rainfall.

E. Repairing immediately any failed sedimentation and erosion control barrier.

F. Removing and disposing sediment deposits in a manner that does not result in additional
erosion or pollution.

G. Removal of haybales or silt fences after completion of construction and permanent
stabilization of erosion.

H. Removal of sedimentation barriers after completion of construction.
PERFORMANCE REQUIREMENTS

A. Observe government policy established by United States Environmental Protection Agency
(USEPA) Memorandum 78-1.

B. Observe requirements set forth by the Federal Highway Administration Task Force 25.

C. Conform all erosion and sedimentation control measures of “New York Guidelines forUrban
Erosion and Sediment Control” published by USDA Soil Conservation Service.

PLAN
A. Taking into account specific constraints or other criteria outlined herein, the Contractor shall
prepare a detailed plan which sets forth his program of operations to effectively control
erosion and sediment-runoff at all times during construction and during the one-year
guarantee period following completion of the work.
1. Two copies of the plan shall be filed with the Engineer.
2. At least one copy shall be kept at the project site at all times, and shall be made
available for examination by authorized representatives of the regulatoryagencies
having jurisdiction over the project.

3. The plan shall be arranged so as to include:

a. Chronological completion dates for each temporary (and permanent) measure
for controlling erosion and sediment.
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b. Location, type and purpose for each temporary measure to be undertaken.
C. Dates when those temporary measures will be removed.
4. The plan shall be submitted within 10 days after the Notice to Proceed.

5. Submit in accordance with Section 01300, Submittals.

MATERIAL AND PRODUCTS

MATERIALS

A Hay/Straw Bales - Shall be securely tied and measure 14 inches by 18 inches by 30inches
long or greater.

B. Silt Fence

1. Super Silt Fence — As manufactured by Geofabrics or equal.

2. Silt fence shall include wire mesh and be constructed using fence posts and wire
fence or prefabricated units in accordance with New York guidelines for urban erosion
and sediment control.

C.  Stakes and Fasteners

1. Shall be two #3 rebar or two 2-inch by 2-inch minimum hardwood stakes for each
hay/straw bale.

2. Shall be a minimum of 2-inch by 2-inch minimum by 48-inch hardwood post for silt
fences.

D. Erosion Control Fabric - North American Green Type S75 or equal shall be used.

PRODUCTS

A Sediment Barriers - Sediment barriers shall be hay or straw bales, stone, silt fences or
other approved materials that will prevent migration of silts and sediment to receiving
waters.

B. Mulch and Seeding - Mulch and seeding shall be in accordance with requirements of

Tables 1 and 2 of this section.

C. Diversion Terraces - Diversion terraces shall be installed on the uphill side of the disturbed
areas to divert surface runoff away from unstabilized slopes.

D. Interceptor Channels - Interceptor channels shall be installed across disturbed areas where
the slope is running parallel to the direction of trenches.

E. Trench Barriers - Trench barriers shall be used where the disturbed area is slopedin
direction of the pipeline, when the slope exceeds 15 percent.

F. Stabilized Construction Entrances — Stabilized construction entrances shall be installed at

each work vehicle entry point.
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G.

Geotextile Dewatering Bag — Geotextile dewatering bags are to be used to trap sediment
from dewatering activities.

EXECUTION

GENERAL REQUIREMENTS

A.

General Drawings do not show all of the necessary control measures to prevent erosion
and sedimentation.

1. It is the Contractor’s responsibility to design, implement and maintain erosion and
sedimentation control measures which effectively prevent accelerated erosion and
sedimentation.

All erosion and sedimentation control measures shall be inspected by the Contractor daily
and immediately after periods of rainfall.

1. Repair and/or maintenance of sedimentation and erosion control measures willbe
made as soon as needed.

2. The Contractor will be held responsible for the implementation andmaintenance of all
control measures on this site.

Land disturbance shall be kept to a minimum.
1. Restabilization will be scheduled immediately after any disturbance.
Silt fences or haybales will be installed along the toe of all critical cut and fill slopes.

Catch basins will be protected with silt fences or haybales throughout the construction
sequence and until all disturbed areas are stabilized.

Erosion and sedimentation control measures will be installed prior to all construction
activities.

Sediment removal from control structures shall be the responsibility of the Contractor.

1. Sediment shall be disposed of in a manner which is consistent with overall intentof
plan and which does not result in additional erosion.

The erosion and sedimentation control measures described herein are intended as a
general guide for the Contractor.

1. It is the Contractor’s responsibility to provide any and all work necessary to prevent
erosion of soil from the construction site and to provide silt fences, haybales or other
control measures as the need arises during construction at no additional cost to the
Owner.

Remove all sedimentation and erosion control barriers after completion of construction and
permanent stabilization of erosion.
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A

B.

Diversion terraces shall be used as a temporary measure installed on the uphill side of the
disturbed areas to divert surface runoff awayfrom unstabilized slopes, and the project area.

Recommended Minimum Dimensions
1. Height - 1.5 feet

2. Top Width - 2 feet

3. Side Slopes - 2:1 or flatter

4. Material - Soil

3.03. INTERCEPTOR CHANNELS

A

Interceptor channels shall be used across disturbed areas where the slope is running
parallel to the direction of trenches.

Interceptor channels reduce erosion by intercepting storm runoff and diverting it to outlets
on the lower side of the disturbed area where it can be disposed of having minimum
erosion impact.

Recommended Dimensions and Materials

1. Depth - 0.5 feet

2. Width - 2 to 4 feet

3. Side Slopes - 2:1 or flatter

4. Spacing - Where required

5. Material - Stable on-site material

3.04. TRENCH BARRIERS

A

21213

Trench barriers shall be used where the disturbed area is sloped in the direction of the
pipeline, when the slope exceeds 15 percent.

Trench barriers shall be earth-filled sacks or piled stone, stacked to the top of the trench
after installation of the sewer and prior to backfill, if backfill is delayed.

Trench barriers shall act as an erosion check by preventing the washout of the trench.
Recommended Dimensions and Materials

1. Height - To top of trench.

2. Spacing - Approximately every 150 feet.

3. Material - Earth-filled sacks or piled stones.
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SEDIMENT BARRIERS

A

Sediment barriers shall be used at storm drain inlets; across minor swales and ditches; and
at other applications where the structure is of a temporary nature and structural strength is
not required.

1. Sediment barriers are temporary berms, diversions, or other barriers thatare
constructed to retain sediment on-site by retarding and filtering storm runoff.

Recommended Materials and Dimensions

1. Hay or Straw Bales
a. Bales should be bound with twine.
b. Bales should be anchored to the ground with fence posts, wood pickets, or #3
rebar. Two anchors per bale are required.
C. Bales shall be installed so that runoff cannot escape freely under the bales.
d. Height - 1.5 feet Width - 1.5 to 3.0 feet
e. Cross-Sectional Area Required Per Tributary Acre - 50 square feet
2. Stone
a. Height - 1.5 to 2.0 feet (uniform top elevation) top
b. Width - 3 to 5 feet
C. Side Slopes - 3:1 or flatter
d. Cross-Sectional Area Required Per Tributary Acre - 20 square feet
e. Material - Coarse rock or stone
3. Brush
a. Brush should be bound with twine.
b. Brush should be anchored such that it does not move and runoffcannot escape
freely under the barrier.
C. Height - 1.5 to 2.0 feet
d. Cross-Sectional Area Required Per Tributary Acre - 15 square feet
4. Silt Fence
a. Synthetic wire mesh backed fabric 48 inches wide for fencing material.
b. Hardwood stakes shall be minimum 2-inch diameter spaced at 8 to 10feet
apart for posts.
C. Height - +30 inches above ground.
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MULCH

A. Used alone or in conjunction with other structural or vegetative erosion control measure,
mulch is applied on any disturbed area which is subject to erosion, for protection of

disturbed soil or newly reseeded areas.

EROSION CONTROL FABRIC

A Erosion control fabric shall be used on slopes greater than 10 percent. Prior to installation
of the erosion control fabric, the underlying layer is to be graded as shown on the Drawings.

VEGETATION

A.  Temporary Vegetation

1. The planting of temporary vegetative cover shall be performed on disturbed areas
where the earthmoving activities will be ceased for a period of more than 45days.

a. The vegetation shall provide short-term rapid cover for the control of surface
runoff and erosion, until permanent vegetation can be established or
earthmoving activities can resume.

2. Table 2 gives recommended types of temporary vegetation, corresponding rates of
applications, and planting seasons.

a. In situations where other cover is desired, the recommendations of thelocal
and County Conservation Districts shall be followed.

B. Permanent Vegetation

1. Planting of various permanent vegetative covers shall be performed on disturbed
areas where the earthmoving activities have ceased. The vegetation shallreestablish
ground cover for the control of surface runoff and erosion.

2. The seed bed for permanent vegetative cover shall be prepared by using limeand

fertilizer.

a. If the time of the seeding occurs during a dry period, mulch shall be applied to
conserve soil moisture.

TABLE 1

MULCH MATERIALS, RATES AND USES

Application
Mulch Quality per 1,000 Rates Depths of
Material Standards sq. ft. per Acre Application
Straw or Hay Air-Dried 75-100 Ibs. 1.5-2.5 tons | Lightly Cover 75
Free from Coarse | 2-3 bales 90-120 to 90% of
bales surface
Wood Chips Green or Air-Dried | 500-900 Ibs. 10-20 tons 2"-7"
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TABLE 2

TEMPORARY SEEDINGS FOR EROSION CONTROL OF CONSTRUCTION SITES

Seeding
Rates in Ibs.
Species or Mixture Percent by per 1,000 Recommended
for Temporary Cover Weight sq. ft. Seeding Dates
Annual Rye Grass 100% 1 April 1 to June 1 and
August 15 to October 15
Field Broomegrass 100% 1 March 1 to June 15 and
August 15 to September
15
Sudangrass 100% 1 May 15 to August 15

SPECIAL CONDITIONS

A. Prohibited Construction Practices - Prohibited construction practices include but shall not be
limited to the following:

1. Dumping of spoil material into any stream corridor, any wetlands, any surface waters
or at unspecified locations, even with permission of the property owner.

2. Indiscriminate, arbitrary or capricious operation of equipment in any stream corridors,
any wetlands or any surface waters.

3. Pumping of silt-laden water from trenches or other excavations into any surface
waters, any stream corridors or any wetlands.

4. Damaging vegetation adjacent to or outside of the access road or the right-of-way.

5. Disposal of trees, brush and other debris in any stream corridors, any wetlands, any
surface water or at unspecified locations.

6. Permanent or unspecified alteration of the flow line of the stream.

7. Open burning of construction project debris.

B. Defective Devices - Any erosion and sediment control devices which become damaged,
clogged or otherwise non-functional shall be immediately replaced by the Contractor,
without additional compensation.

C.  Adjustment
1. If the planned measures do not result in effective control of erosion and sediment

runoff to the satisfaction of the regulatory agencies having jurisdiction over the
project, the Contractor shall immediately adjust his program and/or institute additional
measures so as to eliminate excessive erosion and sediment-runoff.

2. If the Contractor fails or refuses to comply promptly, the Owner may issue an order
stopping all or part of the work until satisfactory corrective action has been taken. No
part of the time lost due to any such stop orders shall be made the subject of a claim
for extension of time or for excess costs or damages by the Contractor.

END OF SECTION
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SECTION 01640

EQUIPMENT - GENERAL

GENERAL

SECTION INCLUDES

A. Submittals.

B. Performance affidavit.

C. Equipment design.

D. Spare parts.

E. Equipment identification.

F. Standardization of grease fittings.

G.  Anchors and supports.

H. Shop tests.

l. Installation of equipment.

J. Testing.

K. Services of manufacturer's representative.

L. Operation and maintenance manual.

M.  Lubrication schedule.

N. Failure of equipment to perform.

O. Guarantee.

P. Schedule of Equipment Testing and Manufacturer's Services.

SUBMITTALS

A. Submit shop drawings in accordance with General Contract Conditions.

B. Submit performance affidavits with applicable shop drawings. Submittals without required
performance affidavits will be considered incomplete and will be returned not reviewed.

C. Installation Certificates.

D. Certification of Equipment Compliance.

E. Operations and maintenance manuals.
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H.

Training Plans

1. Submit no less than 30 days prior to proposed date for training in accordance with
procedures identified in General Contract Conditions. and Section 01300, Submittals.

2. Training plan must be approved by Engineer prior to scheduling actual date for
training.

3. Provide syllabus with sufficient detail to establish content of training, duration of each
topic, and demonstrate adequate content to train Owner’s staff on proper operation
and maintenance of equipment.

DVD recordings of training sessions.

Written training reports.

Guarantees.

PERFORMANCE AFFIDAVITS

A

Provide performance affidavits for products listed in the Schedule of Equipment Testing
and Manufacturer's Services, included at the end of this section and as required in the
individual technical sections.

Performance affidavits shall be developed by each manufacturer and shall certify to
Contractor and Owner, jointly, that manufacturer has examined the Contract Documents
and that the equipment, apparatus, process, or system will meet the performance
requirements and all specifications set forth in the Contract Documents in every way.
Equipment design, manufacturing, and assembly specifications are an integral part of the
performance requirements.

Shop drawings will not be reviewed prior to receipt by the Engineer of anacceptable
performance affidavit.

The performance affidavit must be signed by an officer (vice president or higher) of the
basic corporation, partnership or company manufacturing the equipment, and witnessed by
a notary public.

The performance affidavits shall be in the following format:

Addressed to: (Contractor) and (Owner)

Reference: Contract No. (Project)

Text: “(manufacturer's name) has examined the Contract Documents and verified that the
(product) meets in every way the performance requirements and design specifications set
forthin Section(s) of the Contract Documents.”

Signature: Corporate officers shall be vice president or higher (unless statement
authorizing signature is attached).

Notary: Signature(s) must be notarized.
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EQUIPMENT DESIGN

A

Equipment and appurtenances shall be designed in conformity with ANSI, ASME, IEEE,
NEMA, and other generally accepted applicable standards.

Equipment and appurtenances shall be of rugged construction and of sufficient strength to
withstand all stresses which may occur during fabrication, testing, transportation,
installation, all conditions of operation, or as required by specifications.

All bearings and moving parts shall be adequately protected by bushings or other approved
means against wear, and provision shall be made for adequate lubrication by readily
accessible devices.

Details shall be designed for appearance as well as utility. Protruding members, joints,
corners, gear covers, etc., shall be finished in appearance. All exposed welds on machinery
shall be ground smooth and the corners of structural shapes shall be rounded or
chamfered.

Machinery parts shall conform within allowable tolerances to the dimensions shown on the
working drawings. The corresponding parts of identical machines shall be made
interchangeable.

All machinery and equipment shall be safeguarded in accordance with the safety codes of
the ANSI and OSHA and the State Industrial Code. All rotating shafts, couplings or other
moving pieces of equipment shall be provided with suitable protective guards of sheet
metal or wire mesh neatly and rigidly supported. Guards shall be removable as necessary
to provide access for repairs.

Details promoting maintenance, ease of replacing parts, and lubrication shall be a prime
consideration in design.

Products shall be designed for corrosion resistance and shall not be constructed of
materials which may prohibit ease of maintenance due to corrosion. All fasteners on areas
requiring access for maintenance and lubrication shall be Type 316 stainless steel unless
otherwise specified. Zinc- or cadmium-plated fasteners for these areas shall not be used.

Iron and steel products used in this project shall be produced in the United States in
accordance with AlS requirements. Refer to General and Supplemental Contract
Conditions and Exhibit E for further requirements.

SPARE PARTS

A

B.

Provide spare parts as required by individual specification sections.
Provide spare parts that are identical and interchangeable with original parts.

For each part (or group of small parts), provide a tag which shall carry thefollowing
information:

1. Name and associated tag number(s) of equipment.
2. Name of the part.
3. Manufacturer’'s name and the date of manufacture.

4, Identification number of the part.
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EQUIPMENT IDENTIFICATION

A

Each piece of equipment shall be provided with a substantial brass or stainlesssteel
nameplate, securely fastened in a conspicuous place and clearly inscribed with the
manufacturer's name, year of manufacture, serial number and principal rating data.

STANDARDIZATION OF GREASE FITTINGS

A

Provide grease fittings of the hydraulic type, Alemite #1600 Series, Lincoln, or approved
equal.

Coordinate grease fittings on all mechanical equipment to be compatible with a single type
of grease gun.

ANCHORS AND SUPPORTS

A

Obtain and install all necessary guides, bearing plates, anchor and attachment bolts,
working drawings for installation, templates and all other appurtenances necessary for the
installation of the equipment specified. Subcontractors furnishing equipment shall also
furnish anchors and templates to the General Contractor.

Anchor bolts shall be of size and strength suitable for purpose intended and shall be in
accordance with Section 05500, Miscellaneous Fabrications, and the individual specification
sections.

Pipe sleeves or other means of adjusting anchor bolts shall be provided where indicated or
needed. Equipment shall be leveled by first using sitting nuts on the anchor bolts and then
filling the space between the equipment base and concrete pedestal with grout. Where
equipment bases (i.e., pumps) are installed with grout holes, subsequent to field testing,
those bases shall be totally filled with grout.

Provide grout as required by Section 03600, Grout.
Provide concrete equipment pads or housekeeping pads for all mechanical, heating and

ventilating, plumbing and electrical equipment. Coordinate with other contractors before pad
placement to confirm dimensions, location and anchor requirements.

SHOP TESTS

A

Arrange shop tests of the equipment indicated in the Schedule of Equipment Testing and
Manufacturer's Services and individual equipment specification sections.

Arrange for the Engineer to witness performance tests in the manufacturer's shop, if
required by the individual specification section.

Pump shop tests shall be conducted and reported in accordance with the Standards
established by the Hydraulic Institute. Pump tolerances shall be within limits acceptable by
these standards.

Demonstrate by the tests that the equipment characteristics, including any specified
pressure, duty, capacity, rating, efficiency, performance, function or other special
requirements, comply fully with the requirements of the Contract Documents and that it will
operate in the manner specified.

Submit certified copies of the manufacturer's test data and interpreted results as required by
Section 01300, Submittals.
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INSTALLATION OF EQUIPMENT

A

B.

Field modifications shall not be made without prior approval from Engineer.
Install all equipment strictly in accordance with recommendations of the manufacturer.

Provide all necessary guides, bearing plates, anchors, and attachment bolts, working
drawings for installation, templates, and all other appurtenances necessary for the
installation of the equipment specified.

Anchor bolts shall be of size and strength suitable for purpose intended and shall be in
accordance with Section 05500, Miscellaneous Fabrications, and the individualspecification
sections.

Pipe sleeves or other means of adjusting anchor bolts shall be provided where indicated
and where needed. Equipment shall be leveled by first using sitting nuts on the anchor
bolts and then filling the space between the equipment base and concrete pedestal with
grout. Where equipment bases (i.e., pumps) are installed with grout holes, those bases
shall be totally filled with grout after successful completion of Functional Testing and prior to
System Demonstration Testing.

Equipment pads shall be provided by the General Contractor. Coordinate with other
Contractors before pad placement to confirm dimensions, location, and anchor
requirements. Install any additional wiring and conduit systems required but not shown to
be installed by the Electrical Contractor.

TESTING

A

Perform all testing in accordance with Section 01660, Testing and Startup.

SERVICE OF MANUFACTURER'S REPRESENTATIVE

A

Arrange for the equipment manufacturer to furnish the services of a qualified representative
where specified in the Schedule of Manufacturer’s Services and the individual specification
sections. The manufacturer’s representative shall visit the site as many times as needed to
fulfill its obligations required by the Contract Documents. The minimum number of days
required for manufacturer services is listed in the Schedule of Manufacturer’s Services. For
equipment specified under Section 11306, Vertical Centrifugal Pumps, the qualified
representative shall be a direct employee of the manufacturer (factory representative).

Contractor shall be responsible for any additional time required for the manufacturer’'s
representative to resolve equipment installation and/or operation problems due to a lack of
coordination between the supplied equipment and the Contract Documents such as, but not
limited to, dimensions, electrical problems or performance.

Arrange for the equipment representative to visit the plant on occasions after initial start-up
and during the first year of operation, if required by the individual specification sections. The
purpose of these visits shall be to review equipment operation, assist the operators in
correcting operational problems and basic inspection of the equipment.

Manufacturer's representative shall assist and supervise Contractor during installation,

testing, and operation of equipment where specified in the Schedule of Manufacturer's
Services and the individual specification sections.
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Manufacturer’s representative shall provide all certificates specified in the Schedule of
Manufacturer’s Services and the individual specification sections.

1.

Installation Certificate - Submit one copy to both Owner and Engineer of
manufacturer representative’s Installation Certificate indicating that the
manufacturer’s representative has inspected the installation and that the equipment
provided by their organization has been properly installed, aligned, lubricated, andis
ready for operation.

Certification of Equipment Compliance - Submit one copy to both Owner and
Engineer of manufacturer representative’s written Certification of Equipment
Compliance indicating that the manufacturer’s representative has witnessed the
Functional Test for the equipment provided by their organization, final adjustments to
the equipment have been made, the equipment has been tested to their satisfaction,
and the equipment meets all performance and testing requirements included in the
Contract Documents, excluding testing to be performed either during or afterstartup.

Testing Reports

1.

Functional Test Reports - Submit one copy to both Owner and Engineer of
manufacturer representative’s written Functional Test reports including performance
test results unless otherwise noted.

2. Performance Testing During or After Startup - When the Contract Documents require
performance testing to be conducted during or after startup, submit one copy of
performance test results with an updated Certification of Equipment Compliance as
previously specified.

Training

1. Manufacturer shall provide services of qualified, factory trained, operations and
maintenance personnel to instruct Owner personnel in proper care, operation,and
maintenance of equipment. At a minimum, training shall include:

a. Theory of operation.

b. Actual operation.

C. Mechanical maintenance.

d. Electrical maintenance.

e. Instrumentation and alarms.

f. Optimization of operation.

g. Safe operating and working practices and operation of safety devices.

h. Troubleshooting.

i. Demonstration of equipment startup procedures, operation, and shutdown
procedures using equipment installed under this contract.

2. Training shall be scheduled with the Owner. Training times shall be dependent on the

availability of required Owner staff.
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Trainer shall provide all materials and training manuals required for trainingin
quantities required by Owner.

Contractor shall hire a professional video production firm to digitally record and
produce video from all training sessions. All videos shall be clear in picture and
sound quality and free from shake or vibration. Videos should be edited to include
dates of training, subject matter, trainer’s name and affiliation, and length of video on
the title credits and shall be edited to remove any gaps from the program.
Unacceptable training videos should be re-recorded and re-produced.

Provide one digital DVD recording of each training session to the Owner. DVDs and
cases shall be labeled with project name, equipment description, date of training,
trainer’s name and affiliation.

Trainer shall develop a written report for each training session. At a minimum, reports
shall summarize training sessions, indicate any problems that may have been
encountered during operation of equipment, and include a sign-in sheet identifying all
attendees. Contractor shall submit one copy of each training report to both Owner
and Engineer.

H. Manufacturer or manufacturer’s representative shall document equipment installation,
checkout, startup, testing, and training on form, attached to thisspecification.

OPERATION & MAINTENANCE MANUALS

A. General

1.

Submit operation and maintenance manuals as required by the Schedule of
Manufacturer’s Services and the individual specification sections in accordancewith
the procedures identified in General and Supplemental Contract Conditions. Manuals
must be specific for the actual equipment installed on the project. Information on
other equipment not applicable shall be deleted or crossed out.

Prior to completion of the work, and at least 30 days prior to the 50 percent payment,
submit for Engineer’s review three copies of all preliminary draft operation and
maintenance manuals. Preliminary draft operations and maintenance manuals may
be submitted separately for individual items.

Prior to completion of the work, and at least 60 days prior to the 85 percent payment,
submit for Engineer’s review three copies of all final draft operation and maintenance
manuals. Preliminary draft operations and maintenance manuals may be submitted
separately for individual items.

a. All comments generated by Engineer during review of preliminary draft
operation and maintenance manuals must be adequately addressed prior to
submission of final draft operation and maintenance manuals. Final draft
operation and maintenance manuals shall be complete in their entirety except
for specific information related to testing and startup. Final draft operations and
maintenance manuals must be approved by Engineer prior to the following:

1) Training of associated items.

2) System Demonstration Testing.
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4. Prior to final payment, provide three paper copies and one digital copy of the final
operation and maintenance manual. The final operation and maintenance manual
shall include all required operations and maintenance information consolidated into
one manual with multiple volumes. The final operation and maintenance manual shall
include testing and startup results where applicable.

Manual Preparation - Manuals shall include operation and maintenance information on all
systems and items of equipment. The data shall consist of catalogs, brochures, bulletins,
charts, schedules, approved shop drawings corrected to as-built conditions and assembly
drawings and wiring diagrams describing location, operation, maintenance, lubrication,
operating weight, lubrication charts and schedules showing manufacturer’s recommended
lubricants for each rotating or reciprocating unit, and other information necessary for Owner
to establish effective operating and maintenance programs. The following shall also be
included:

1. Title page giving name and location of facility, drawing number where shown, and
specification section where described.

2. Equipment cover sheet listing the supplied equipment manufacturer’s name, brand
name, model numbers, serial numbers, equipment installer (provide contact name,
address, phone and fax numbers, and e-mail address), equipment supplier (provide
contact name, address, phone and fax numbers, and e-mail address), and equipment
manufacturer (provide contact name, address, phone and fax numbers, e-mail
address, and website address).

3. Performance curves for all pumps and equipment.

4, Approved shop drawings of each piece of equipment.

5. Design criteria for the equipment, in table format. Information shall include standard
size information such as length, width, or diameter, and capacity information suchas

flow and head that is not included in the nameplate table.

6. Troubleshooting in table format as follows:

Problem Possible Causes Corrective Action

7. Nameplate data for the equipment in table format. Nameplate information shall
include data for the overall assembly and any major components such as motors,
gear reducers, etc.

8. Manufacturer’s cut sheets and dimensional drawings of each piece of equipment,
and details of all replacement parts.

9. Manufacturer’s erection, operation, and maintenance instructions for allequipment
and apparatus, and complete listing of nameplate data.

10. Complete electrical and control schematics with labeled terminations for all individual

pieces of equipment and systems including one line diagrams, schematic or
elementary diagrams, and interconnection and terminal board identificationdiagrams.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

A description of the controls provided with the equipment.

Complete piping and interconnecting drawings.

Complete parts list with parts assembly drawings (preferably by exploded view),
names and addresses of spare parts suppliers, recommended list of spare parts to
be kept “in stock” and sample order forms. Lead time requirements for ordering parts
shall be estimated.

Instructions with easily understood schematics or diagrams for disassemblingand
assembling equipment for overhaul and repair.

Shop testing results where applicable.
Manufacturer’s Installation Certificate.
Manufacturer’s Certificate of Equipment Compliance.
Field testing/performance reports where applicable.
Manufacturer’s equipment warranty.

Information not applicable to a specific piece of equipment installed on this project
shall be removed from or crossed out on the submissions.

lllegible data due to any cause, including poor copy quality or reduction, will not be
accepted. Manuals with illegible data will be rejected and returned for correction.

Organization - O&M Manuals shall be organized as follows:

1.

All instructions shall be bound into a series of identical 3- or 4-inch heavy-duty three-
ring binders. Where necessary, more than one binder may be used to assemble the
data. When two or more binders are used, each book or volume shall be titled to
indicate its particular book or volume number and the total number of volumes perset
(i.e., Volume 2 of 12). The Contractor shall plan manual content and shall “break”the
data between volumes at reasonable locations so no loss in continuity of data
presentation occurs.

Information shall be organized by specification section, each covering an individual
equipment item.

Sections shall be listed in a Table of Contents at the front of each volume.

Shop drawings 24 inches by 36 inches in size shall be folded to approximately 12
inches by 9 inches with drawing title box exposed along either edge. Shop drawings
descriptive of a single item of equipment shall be grouped together and fully indexed
on the outside of the folders in a neat and uniform manner.

All shop drawings included in the binders and/or folders shall be those previously

submitted for review and approval and shall bear Engineer’s stamp of approvaland
comments as originally noted thereon.
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D. Electronic Operations and Maintenance Data

1. In addition to the specified printed operations and maintenance materials, furnish all
specified operations and maintenance materials in electronic format with the final
draft operations and maintenance manual submittals prior to Substantial Completion.
Electronic equipment manual files shall be submitted in Adobe Acrobat Reader
(.PDF) format.

2. Electronic files shall be submitted on one or more compact disks (650 MB CD). Two
sets of compact disks shall be provided, one for Owner and one for Engineer. CDs
and covers shall be labeled with the project name, supplier, equipmentidentification,
and specification section. CDs shall be provided in individual hard plastic cases.

1.15. LUBRICATION

A. For equipment that requires lubrication, manufacturer shall prepare a lubrication schedule
for all equipment utilizing lubricants from as few companies as possible (preferably single
source).

B. Include lubrication schedule in the operation and maintenance instructions.
1.16. FAILURE OF EQUIPMENT TO PERFORM

A. Promptly correct by replacement or otherwise any defects in the equipment, or failure to
meet the guarantees or performance requirements.

B. If Contractor fails to make these corrections, or if the improved equipment again fails to
meet the guarantees or specified requirements, the Owner, notwithstanding his having
made partial payment for work and materials which have entered into the manufacture of
said equipment, may reject said equipment and order the Contractor to remove it from the
premises and provide equipment that meets the performance requirements, specifications
and warranties at the Contractor's expense.

1.17.  GUARANTEE

A. Provide equipment guarantees in accordance with the General Contract Conditions.
Guarantee requirements may be added to or modified in the individual specification
sections.

B. Manufacturer Warranties During Correction Period

1. Where indicated in the individual specification sections, provide a one-year
manufacturer warranty made out in the name of the Owner, coinciding with the
correction period defined in General Contract Conditions for the particular piece of
equipment.

2. One copy of each manufacturer warranty shall be provided to both Ownerand
Engineer within 30 days of successful completion of startup.

3. All requirements of the correction period defined in General Contract Conditions shall
apply to the manufacturer’s warranty and the equipment supplier obligations shall be
the same as Contractor obligations defined in General Contract Conditions for the
particular piece of equipment covered by the warranty.
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C. Special Guarantees - Provide both Owner and Engineer one copy of special guarantees
required in individual specification sections. Special guarantees shall be made out in the
Owner’s name.

1.18. EQUIPMENT SCHEDULE
A. The attached schedule outlines the various items of equipment specified in other sections

and lists the responsibilities of the equipment manufacturer for each section of the
specifications for Contract No. RFB-RC-SWR-2022-06.

PART 2 PRODUCTS
Not used.
PART 3 EXECUTION
Not used.

(continued)
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SCHEDULE OF EQUIPMENT TESTING AND MANUFACTURER’S SERVICES

Services of Manufacturer’s
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Spec = o = E = i 2 c o E = g g % g
Equipment Name Section( & || S | £| & Z @ n - |0 | Sk
Slide Gates 11291 X X X X 1/2 2 1/2 1/2 X X
Vertical Centrifugal Pumps 11306 X X X X 12 6 6 6 120) 1 X X
Valve Actuators 15100 X X X X 1 3 - 3 1/2 X X
Variable Frequency Drives 16480 X X X X - 1 1 1 1 1/2 X X
Programmable Logic Controllers
(PLC) 17095 X X X X 1/2 -- -- 5 2 1 X X
Flow Meter 17095 - -- X X 1/2 -- 1/2 1/2 1 1/2 X X
Bubbler System 17095 -- -- X 1 -- 1 -- 2 1/2 X

() Refer to individual specification sections for additional details

@ All times are actual on-site times and represent minimum requirements. For equipment specified in Section 11306, Vertical Centrifugal Pumps,
Contractor must provide a qualified representative who is a direct employee of the manufacturer (factory representative) for all required
services. Minimum of six (days) shall be allotted for each pump within the overall schedule.

@) Final acceptance will not be given until the new equipment has run for a two consecutive week demonstration period under normal operating

conditions. If a fault occurs, or if excessive vibration is detected, the two-week demonstration period will restart upon correction of the

problem.

) Two separate trips; one for each unit/system/location. On-site times may not necessarily be consecutive days based on Contractors work

sequence.
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EQUIPMENT CHECK-OUT AND CERTIFICATION FORM

Project:
Company: Report No.:
Name of Equipment: Date:

Equipment Tag:

Contract No:

Specification Section:

Model No.:

Show Drawing Item No.:

Serial No.:

, as the authorized Manufacturer's Representative for the above- referenced equipment,

hereby certifies that | have completely inspected, aligned, operated and adjusted said equipment on this date

and the equipment is ready to be operated for its intended use

Completed Deficient
and Explanation
Equipment Evaluation Checklist Acceptable Below N/A
No visible corrosion or mechanical damage to the equipment.
Nameplates are correct.
All mountings are secure, all piping is attached, all belts and
drives are installed and tensioned correctly, shafts are aligned
correctly and all safety features are in place.
Prerequisites and preliminary tests for low voltage motor control
centers, adjustable frequency drives, and all other electrified
equipment, have been completed. Verify all control and power
circuits to the equipment are energized.
Factory test reports have been received and approved.
All applicable prerequisites and preliminary tests for subsystems
and auxiliary equipment have been completed.
Motors have been bumped to verify correct rotation.
Seal water system is operational.
Valves are operational and are in proper open or shut positions.
All feed and drain lines are installed and operational.
The equipment has been checked against the approved shop
drawing and complies with all details, including comments by the
Engineer.
All equipment has been properly lubricated in accordance with
manufacturer’s requirements.
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Deficiencies Observed:

Corrections Made:

Special Instructions:

Training (Check One):

hours of training on equipment operation and maintenance was given on
to the following personnel:

No training was provided; it will be scheduled for a later date.

No training is required.

Manufacturer’s Certification Statement:

The equipment is complete, conforms to the requirements of the Contract and is ready for permanent
operation. There is nothing in the installation that will render the Manufacturer’s warranty null and void.

Authorized Signature

Title Date

The equipment is ready for permanent operation and nothing in the installation will render the Manufacturer’'s
warranty null and void. The deficiencies noted are minor and will not adversely affect the equipment operation.
The deficiencies will be corrected at a later date.

Authorized Signature

Title Date

The equipment certification cannot be completed at this time.

Authorized Signature

Title Date
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Witnessed by Contractor:

Authorized Signature

Title Date

Witnessed by Engineer:

Authorized Signature

Title Date

Attachments (List Manufacturer’s Field Report):

*Attach Manufacturer’'s Check-Out Report.

END OF SECTION
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1.01.

1.02.

21213

SECTION 01660

TESTING AND STARTUP

GENERAL

SECTION INCLUDES

A. Definitions.

B. Submittals.

C. General

D. Preliminary field testing.

E. Functional testing.

F. PCS Programming Phase

G.  System demonstration testing.

H.  Startup.

l. Meetings.

DEFINITIONS

A. System - The combination of subsystems that will collectively undergo sequential system
demonstration testing, startup, and delivery to the Owner. Each system includes all
components necessary for that system to function as intended, including
structural/architectural components, HVAC, plumbing, process equipment, piping, power,
automated controls, life safety, etc.

B. Subsystem - The multiple components of a system. Subsystems are generally defined as
unit processes and support systems, including structural/architectural components, HVAC,
plumbing, process equipment, piping, power, automated controls, life safety, etc.

C. Process Control System (PCS) - Programmable logic controllers (PLCs) and Supervisory
Control and Data Acquisition (SCADA) network.

D. System Delivery Plan - Contractor’s schedule for delivering systems to the Owner.

E. Preliminary Field Test - Field test to demonstrate that equipment is properly installed and
ready for operation.

F. Functional Test - Field test to demonstrate successful operation and performance of
equipment in all intended modes of operation, including operation from remote devices with
the exception of the PCS.

G. PCS Programming Phase - Period of time for PCS programmer to load, test, and debug

PCS application software.
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H.  System Demonstration Testing - Continuous successful operation of a system in its entirety
utilizing a testing fluid prescribed by the Owner for seven consecutive days prior to startup
of that system.

l. Startup - Continuous successful online operation of a system in its entirety utilizing actual
process fluid and at actual service conditions for seven consecutive days prior to delivery of
that system to the Owner.

SUBMITTALS

A. Functional Testing Plans

1.

Submit at least 30 days prior to proposed functional testing date in accordance with
procedures identified in Section 01300, Submittals.

Submit individual plans for each piece of equipment requiring a functional test.

Coordinate with Owner to determine testing fluid sources and include in functional
testing plans.

B. System Delivery Plan

1.

Submit within 60 days of Notice to Proceed in accordance with procedures identified
in Section 01300, Submittals.

Define each system to be independently delivered to the Owner after startup.

At a minimum, the System Delivery Plan shall include the following systems at the
Union Hill and Tallman Pump Stations:

a. Pump Stations:
1) Pumps.
2)  Associated Electrical and Controls.
3) Plumbing equipment, at Union Hill Pump Station.
b. HVAC systems.
Proposed start and finish dates for all system demonstration tests and startup.
Incorporate into progress schedule.

Resubmit proposed changes in accordance with accordance with procedures
identified in Section 01300, Submittals.

C. System Demonstration Testing and Startup Plans

1.

Submit a minimum of 30 days prior to proposed system demonstration test date in
accordance with procedures identified in Section 01300, Submittals.

Identify all testing media sources and disposal locations including testing fluid,

sludge, utility water, chemicals, process air, instrument air, etc. for both system
demonstration testing, and startup.
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3. Identify all instrumentation and recording devices required to complete testing.

4. Identify all required laboratory testing.
5. Identify days during which the manufacturer’s representatives will be on site.
GENERAL

A. Provide a minimum of 14 days’ notice to the Owner and Engineer prior to all testing. The
Owner and Engineer reserve the right to witness all testing.

B. Materials, Supplies, and Ultilities

1. Owner Furnished, Unless Otherwise Specified
a. Power during testing.
2. Contractor Furnished

a. All required tools, materials, and spare parts.

b. All required instrumentation and monitoring devices, including temporary
devices required for testing (i.e., flow meters, pressure gauges, level sensors,
etc.)

C. All required fuel, lubricants, energy, equipment, and instruments.

d. All required utilities not furnished by the Owner.

e. Laboratory services where specified or otherwise required.

f. Provide means to convey designated testing fluid to testing location and to
disposal location unless otherwise indicated, including all temporary facilities
required (i.e. pumps, piping, etc.).

C. Connection to Existing Equipment and Facilities - Test all equipment and facilities to ensure
that they are in operating condition before the final tie-ins are made which connect new
equipment and facilities to existing equipment and facilities.

D.  Contractor Operating Personnel

1. System Demonstration Testing

a. Provide the following on call personnel that are capable of arriving at the site
within two hours after request by Contractor furnished and monitored alarms:

1)  One person per prime contract associated with testing.
2. Startup
a. Provide 24-hour per day on-site personnel that are thoroughly familiar with all

the equipment and construction. At a minimum, 24 hours per day staff shall
include the following: None.
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b. Provide the following on-call personnel capable of arriving at the site within two
hours after request: One qualified person per prime contract

Tagging System

1.

2.

A tagging system will be provided by the Contractor and used by Engineer to
document testing and startup progress as follows:

a. Yellow Tag - Preliminary Field Testing complete.
b. Red Tag - Functional Testing Complete.
c. Blue Tag - Successful completion of Startup.

Tags will be signed and dated by Engineer upon acceptance, and shall remain
attached to the item until ordered removed by Engineer.

PRELIMINARY FIELD TESTING

A.

Demonstrate the following:

1.

2.

3.

Equipment is permanently installed in the correct location and orientation.
Equipment is properly adjusted, aligned, and lubricated.

Equipment is prepared for operation in strict accordance with the Contract
Documents and with manufacturer’s recommendations.

Make all changes, adjustments and replacements required to comply with the requirements
of the Contract Documents.

Preliminary field testing shall be witnessed by the manufacturer’s representative where
required by Section 01640, Equipment-General, and the individual specification sections.

Prerequisites

1.

2.

Accepted System Delivery Plan.

Permanent power has been connected and unit is ready for operation.

FUNCTIONAL TESTING

A.

At a minimum, functional tests shall include the following:

1.

Verification that equipment meets the specified performance requirements in every
detail and performs its intended function without any unusual vibration, noise or other
signs of possible malfunction. Unless specifically identified otherwise in individual
specification sections, all performance testing shall be conducted during functional
testing.

Motor testing where required.

Vibration testing where required.
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4. Demonstration of successful operation in all control modes including all remote
devices except the PCS.

B. Prerequisites
1. Accepted Functional Testing Plan.
2. Preliminary field testing.
3. Manufacturer’s Installation Certificate.
4, Final Draft Operations and Maintenance Manual.

C. Testing fluid shall be non-potable water unless otherwise specified or required by Owner.

1.07. PCS PROGRAMMING PHASE

A. Loading, testing, and debugging PCS application software will be provided by others.
Electrical Contractor and subcontractors shall provide assistance to programmer as
required by the Division 17 specifications.

B. PCS programming phase work shall be performed on a system-by-system basis.

C. General and Electrical Contractor shall allocate 21 days in the progress schedule for the
PCS programming phase for each defined system.

D. The PCS programming phase shall not occur for a given system prior to the following:

1. Engineer has witnessed and accepted PCS testing requirements specified in
Division 17 for that system.

2. Programmer has confirmed the PCS hardware is functioning properly, the required
equipment and instrumentation is ready for operation, all necessary field wiring is
complete and terminated, and Contractor has resolved all previously identified
issues.

E. Contractor shall not schedule concurrent programming phase work for the following: N/A.

1.08. SYSTEM DEMONSTRATION TESTING

A. Operate system in simulated fashion as described in the accepted System Demonstration
Testing and Startup Plan demonstrating all modes of operation. This shall include, when
practical, simulation of extreme conditions so as to check the response of instrumentation
and control devices, bypass functions, pumping cycles, etc. Contractor shall be responsible
for the complete operation of the system, including the positioning of valves, gates,
switches, proper equipment devices, controls and associated components furnished and/or
installed under this contract. Owner will provide operation of all existing pump station
components unless otherwise specified.

21213 TESTING AND STARTUP 01660-5



B. If any component of the system fails to operate in accordance with the Contract Documents
during system demonstration testing, provide all necessary repairs, maintenance,
replacement of parts, corrections, adjustments, and other actions necessary to restore
proper operation of the system. Required adjustments to equipment shall be made by a
qualified manufacturer’s representative. After the system is restored to proper operating
conditions, restart the test. No credit will be given for operating time prior to system failures
when calculating test durations.

C. Equipment shall be powered from the permanent power source prior to system
demonstration testing.

D. Prerequisites
1. Accepted System Demonstration Testing and Startup Plan.
2. Functional testing of all system components.
3. Manufacturer’s Certification of Equipment Compliance for all associated equipment.
4. Associated system demonstration testing and startup meeting.

5. Required training for all system components not specifically identified in individual
specifications sections as post startup training.

6. Leakage testing of associated piping and tanks.

7. Permanent safety and protection devices installed and operational. Safety devices
shall include, but not be limited to, fall protection, hand railing, grating and floor
plates, leak detection, motor thermal and overload protection, emergency power
generation, equipment lockouts, floatation devices, fire alarms and systems,
ventilation systems, and lighting in operational areas in or directly related to the
system being tested. All open excavations in or adjacent to the operational areas
shall be covered.

8. Verification that all required lubrication equipment and materials are readily available
to Contractor at the site.

9. System piping, valves, instruments, control panels, and electrical equipment properly
labeled in accordance with the Contract Documents.

10. Control system testing as defined in Division 17 for systems controlled by the SCADA
network, with the exception of the integrated system test

11. PCS programming phase.
12. Loading of application software for systems controlled by the control system.

E.  Testing fluid shall be non-potable water or treated effluent unless otherwise specified or
required by Owner.
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1.09.

1.10.

21213

STARTUP

A

Operate system under Owner’s direction demonstrating all modes of operations. This shall
include, when practical, simulation of extreme conditions so as to check the response of
instrumentation and control devices, bypass functions, pumping cycles, etc. Contractor
shall be responsible for the complete operation of the system, including the positioning of
valves, gates, switches, proper equipment devices, controls and associated components
furnished and/or installed under this Contract. Owner will provide operation of all existing
pump station components and provide all required sampling and laboratory testing required
for operation of system during Startup unless otherwise specified.

If any component of the system fails to operate in accordance with the Contract Documents
during Startup, provide all necessary repairs, maintenance, replacement of parts,
corrections, adjustments, and other actions necessary to restore proper operation of the
system. Required adjustments to equipment shall be made by a qualified manufacturer’s
representative. After the system is restored to proper operating conditions, restart the test.
No credit will be given for operating time prior to system failures when calculating test
durations. Examples of system failures include, but are not limited to the following:

1. Tank overflows.
2. Equipment failures and/or malfunctions.
3. Instrumentation failures and/or malfunctions.

4. Tank or piping failures and/or leakage.
5. Loss of power to equipment and/or devices.

Upon successful completion of startup, the system shall be delivered to the Owner for
partial utilization.

Prerequisites

1. System demonstration testing.

2. Provide Owner with up-to-date record drawings showing all components as they are
installed. The record drawings shall cover all major components of the system
including power feed, control and alarm annunciation, and piping.

3. Seven days written notice prior to proposed actual beginning of startup date. Startup

cannot commence without Owner and Engineer acceptance of proposed actual
beginning of Startup date

SYSTEM DEMONSTRATION TESTING AND STARTUP MEETINGS

A

At least 14 days prior to the proposed start date for each system demonstration test,
conduct a meeting with Owner and Engineer to review testing plans, finalize testing
procedures, verify status of associated equipment and prerequisites, and coordinate all
aspects of system demonstration testing and startup. Representatives of the Owner,
Engineer, and Contractor shall attend the conference.

Prerequisites

1. Accepted System Demonstration Testing and Startup Plan.
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2. Completion of all associated functional testing.

PART 2 PRODUCTS

Not used.

PART 3 EXECUTION

Not used.

END OF SECTION
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SECTION 01700

CLOSEOUT AND RECORD DOCUMENTS

PART 1 GENERAL
1.01. SECTION INCLUDES
A. Closeout procedures.
B.  Record documents.
1.02. CLOSEOUT PROCEDURES

A. Contract closeout procedures shall be in accordance with GC-14.06 GC-14.07 and as
specified herein.

B. Correct or replace all defective work in accordance with the requirements of Article 13 of
the General Conditions.

C. The following items shall be provided by the Contractor prior to Final Application of
Payment:

1. Spare parts, maintenance and extra materials in quantities specified in individual
specification sections. Deliver to project site and place in location as directed; obtain
receipt prior to final payment.

2. Provide duplicate notarized copies of certifications for those items with extended
transferable warranties beyond one year. Prepare separate submittal for each item.

3. Warranties and Bonds - Provide duplicate notarized copies of certifications for those
items with extended transferable warranties beyond one year. Prepare separate
submittal for each item.

a. Execute and assemble documents from subcontractors, suppliers, and
manufacturers.

b. Provide Table of Contents and assemble in three D-side ring binder with
durable plastic cover.

C. Submit prior to final Application for Payment.
d. For items of work delayed beyond date of Substantial Completion, provide
updated submittal within 10 days after acceptance, listing date of acceptance

as start of warranty period.

4. Operation and maintenance manuals as specified in Section 01640, Equipment-
General.
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1.03.

21213

RECORD DOCUMENTS
A. The following supplements the requirements of GC-6.12:

1. Record, keep, and monitor up-to-date record documents of work constructed in the
field. Legibly mark in red ink or red pencil to show all changes in, or directly
associated with, the work of this contract. Keep entire set of record documents
current on a day-to-day basis. Record documents shall be kept on hand in the
Contractor’s field office and shall be available for periodic examination by Engineer
upon request.

2. Examples of annotations that could occur are as follows:

a. Change in location or elevation of structures.

b. Change in dimensions of structures.

C. Elimination of structures.

d. Unforeseen modifications to existing structures.
e. Relocation of equipment.

f. Additions to or expansion of structures.

g. Changes in mechanical trades components; (electrical, heating, ventilating,
plumbing).

h. Measured location of internal utilities or mechanical trade items, which are to
be concealed from view, referenced to visible and accessible features of the
structure.

i. Change in location or elevations of Underground Facilities installed under this

Contract.
j- Change in materials, such as pipe materials.
k. Relocation of existing underground facilities.

I Change in topographical contours of finished earth and paved surfaces.

m.  Change in elevations of finished surfaces along route of installed underground
facilities.

3. Show measurement of pipeline location from edge of pavement, at a minimum of
100-foot intervals.

B. Final Record Drawings - Provide the pipe sizes and horizontal and vertical location of all
valve boxes, air release valves, curb boxes, meter pits, and other appurtenances. The
information will be provided digitally in the form of an AutoCAD .dwg file and be consistent
with the plan datum and control as shown on the Drawings. The Contractor will employ the
services of a registered professional surveyor licensed in the State of New York to provide
elevation information. Contractor can request Contract Drawings in .dwg format from the
Engineer. Contractor shall comply with the Owner’s and Engineer’s requirements in order
to obtain the Drawings. Final record drawings shall be prepared in AutoCAD.
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PART 2

Not used.

PART 3

Not used.

21213

At Substantial Completion, affix Contractor’s red identification stamp to front cover of each
set of record documents and label them as “Record Documents.” One set of record
documents shall be given to Engineer no later than 14 days after the date of Substantial
Completion. Engineer will either approve record documents or return them to Contractor
with comments. Contractor shall resubmit record documents until Engineer has no further
comments. Affix Contractor’s identification stamp, together with the label “Record
Documents,” as follows:

1. On each drawing, just above the Engineer’s title block.

2. On each shop drawing, just above the preparer’s title block.

3. On the front cover or front page of all other documents.

Final payment to Contractor will not be considered until acceptable record documents have
been turned over to Owner.

PRODUCTS

EXECUTION

END OF SECTION
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PART 1

1.01.

1.02.

21213

SECTION 02030

DEMOLITION

GENERAL

DESCRIPTION OF WORK

A. Demolition and removal of site-related construction.

B. Demolition and removal of architectural construction.

C. Demolition and removal of process equipment, valves, fittings and piping.

D. Demolition and removal of electrical construction.

E. Demolition and removal of HVAC construction.

F. Demolition and removal of plumbing construction.

G. The limited Hazardous Materials Survey included as Appendix A in this Project Manual
summarizes sampling undertaken on behalf of Owner. The survey report identifies locations
of possible hazardous materials at the Main Pump Station. The survey is intended to be a
reference and may not be inclusive of all the hazardous materials present at the project
facilities.

H. The Contractor is responsible for demolition, removal, and disposal of all hazardous
materials. The Contractor is responsible to coordinate demolition work and sequencing.
The Owner reserves the right to take ownership of demolished equipment. Coordinate with
Owner prior to removal from site.

SUBMITTALS

A. Submit under provisions of Section 01300, Submittals.

B. Each Contractor shall submit a detailed demolition work plan for all demolition activities

including all necessary diagrams and/or drawings accounting for Owner’s continuing
occupancy and the sequence of construction. A separate work plan shall be developed for
demolition and removal of hazardous materials. The demolition work plan shall include the
following at a minimum:

1. Identify items to be demolished and discuss the demolition, removal, and disposal
procedures.

2. Disposal locations of removed items.

3. Relocation of salvageable items.

4. Temporary storage of items to be reused.

5. Timelines and sequence or work.

6. Location of temporary barricades, fences, and signs.

7. Provisions for disposal of sludge, grit, and debris.
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1.03.

1.04.

1.05.

1.06.

21213

C.

The work plan shall be reviewed by the Engineer prior to the commencement of all
demolition work.

PROJECT RECORD DRAWINGS AND PHOTOGRAPHS

A

B.

Submit under provisions of Section 01700, Closeout and Record Documents.

Accurately record actual locations of capped utilities, subsurface obstructions.

REGULATORY REQUIREMENTS

A.

Conform to applicable codes for demolition of structures, protection of adjacent structures,
dust control, runoff control, and disposal of materials.

Obtain required permits from authorities.

Notify affected utility companies before starting demolition operations and comply with their
requirements.

Do not close or obstruct roadways, sidewalks, hydrants, or parking areaswithout required
permits.

Conform to applicable regulatory procedures if a hazardous environmental condition is
encountered at site or if hazardous material disposal is required.

HAZARDOUS ENVIRONMENTAL CONDITIONS

A

If an unknown unforeseeable hazardous environmental condition is encountered at the site,
or if Contractor or anyone for whom Contractor is responsible creates a hazardous
environmental condition, immediately:

1. Secure or otherwise isolate such condition;

2. Stop all work in connection with such condition and in any area affected thereby; and
3. Notify Owner and Engineer (and promptly thereafter confirm such notice in writing).
Resume work in connection with such condition or in any affected area only after Owner

has obtained any required permits related thereto and delivered to Contractor a written
notice specifying under what special conditions work may be resumed safely.

SEQUENCING

A.

B.

Sequence demolition work to conform with provisions of Section 01010, Summary of Work.

The Contractor is responsible for demolition, removal, and disposal of all hazardous
materials. The Contractor is responsible to coordinate hazardous materials demolition
work, and sequencing with, the Engineer, and the Owner.

Existing equipment and structures shall not be demolished or removed from service until the
new replacement equipment and material necessary to construct the new structures and
complete the work is on site and ready for installation. Treatment processes shall not be
removed from service unless all necessary equipment and material necessary to complete
the work is on site and ready for installation. Contractor shall minimize the time equipment
and treatment processes are out of service.

DEMOLITION 02030-2



PART 2 PRODUCTS
Not used.
PART 3 EXECUTION
3.01.  PREPARATION
A. Notify Owner and Engineer at least 48 hours in advance of intended start ofdemolition
operations in each affected area.
B. Provide, erect, and maintain temporary barriers, signs, and security devices.
C. Erect and maintain temporary partitions and weatherproof closures to prevent spread of
dust, odors, and noise in areas of continued Owner occupancy identified in Section 01010,
Summary of Work.
D. Protect existing structures, equipment, appurtenances, architectural features, and materials
which are not to be demolished. Prevent movement or settlement of adjacentstructures.
E. Protect existing site-related items such as pavements, walkways, parking areas, curbs,
aprons, and landscaping features which are not to be demolished.
F. Protect existing electrical; heating, ventilating, and air conditioning; and plumbing systems,
including related components, which are not to be demolished.
G.  Mark location of underground utilities.
3.02. DEMOLITION REQUIREMENTS

3.03.

21213

A Confine demolition operations within the contract limits.

B. Conduct operations to minimize interference with adjacent and occupied building areas.
Maintain protected egress and access at all times.

C. Cease operations immediately if adjacent structures appear to be in danger. Notify
Engineer. Do not resume operations until directed.

D. All materials, except rubble and non-metallic scrap, shall become the property of the Owner
if required.

E. Dispose of rubble and non-metallic scrap.

F. Dispose of designated hazardous materials in accordance with the nature of the material,
required handling and disposal procedures, regulatory requirements, and applicable
permits.

DEMOLITION

A. Break up and remove slabs-on-grade, pavements, curbs, aprons, etc., and related items in
designated areas.

B. Break up and remove foundation walls, footings, etc., including any below-grade concrete

slabs, to a point 2 feet below grade.
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C. Break up and remove concrete structures and tanks, including walls, piers, base slabs,
cover slabs, etc.

D. Empty and remove buried tanks, meter pits, and associated piping.

E. Backfill, compact, and rough grade areas excavated, including cavities created byremoval
of demolished items, in accordance with Section 02223, Backfilling.

F. Disconnect cap and identify utilities within demolition areas.

G. Remove designated buried sewer and storm drain piping systems, capping with concrete
plugs those segments to be abandoned, and provide temporary capping of those segments
to be reused.

H. Disconnect and remove designated process piping systems, including valves and fittings;
provide temporary capping of those segments of the system to be reused. Plug openings in
walls and floors where utilities are removed.

l. Detach, dismantle, and remove metal components of process equipment from designated
buildings, including miscellaneous metal work items associated with access to and
operation of such equipment.

J. Carefully disconnect support, protect, and remove designated equipment to be reused on
the project or salvaged for Owner’s future use.

K. All removed materials and equipment designated for reuse on the project, or salvaged for
Owner’s future use, shall be protected from damage and from deterioration by weather.

L. Remove and dispose of demolished materials as work progresses. Do not burn materials;
do not bury materials.

M. Patch and refinish existing visible surfaces which are to remain.

N. Paint designated metal surfaces and reinforcing steel exposed by demolition operations, in
accordance with Section 09900, Painting.

0. Remove temporary barricades, partitions, signs, etc.

P. Remove and dispose of residual materials such as grit, sludge, debris, trash, and other
scrap.

Q. Upon completion of demolition operations, leave areas in a clean condition.

END OF SECTION
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PART 1

SECTION 02112

PAVEMENT CUTTING

GENERAL

1.01. DESCRIPTION OF WORK

A

B.

C.

D.

Pavement cutting.
Pavement scoring.
Pavement (concrete) breaking.

Pavement removal and disposal.

1.02. REFERENCES

1.03. REGULATORY REQUIREMENTS

A.

B.

PART 2

Not used.

PART 3

Coordinate pavement cutting with Owner or utility companies.
Conform to applicable local, state, and federal codes for legal disposal of pavement

materials.

PRODUCTS

EXECUTION

3.01. PREPARATION

A.

Set up barricades, warning signs and traffic direction information prior to start of pavement
cutting.

3.02. PAVEMENT CUTTING AND BREAKING

A

21213

Pavements covering those areas to be excavated shall be broken up, removed, and then
disposed of in accordance with Article 1.04 above. All paved areas shall be first cut or
scored continuously along a straight line, parallel to and on each side of the centerline of
the trench or excavation, at a width sufficient for the trench excavation or structure
excavation.

Pavement cuts in concrete pavement or pavement with a concrete base shall be made by
scoring or cutting the concrete with a concrete saw. The depth of the saw cut shall be to the
full depth of the concrete pavement thickness. Before excavation, the concrete pavement
shall then be broken up with hand operated, pneumatic paving breakers, or mechanical
drop hammers designed for such purpose, providing they may be used without
endangering existing utilities or causing undesirable vibrations. “Headache balls” will not be
permitted for breaking up concrete pavement.
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21213

Pavements cuts in blacktop pavement shall be made byscoring or cutting the pavement
with a concrete saw, wheel cutter, pneumatic paving breaker or drop hammer type
pavement cutter. The pavement cut must be continuous, and made for the full depth of the
pavement.

Pavement cuts for final pavement replacement shall be made as outlined above. Pavement
cuts shall be made parallel to the centerline of the trench, shall be located at a minimum of
12 inches outside the backfilled trench on undisturbed subgrade and shall be in a straight
line for minimum length of 100 feet between manholes or between those stations where
changes in direction of the installed piping were made. Where a full street width overlay is
to be installed the cutbacks may follow the backfilled trench alignment. Loose, torn, cut,
marked up or damaged pavement outside the cutback areas shall be removed and
replaced at the Contractor’s expense and match the proposed permanent paving.

Pavement cuts in driveways shall be made in a straight alignment perpendicular or parallel
to the driveway and for its full width.

Pavement cuts in parking areas shall be made in a straight alignment parallelto the

centerline of trench.

END OF SECTION
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PART 1

SECTION 02141

REMOVAL OF WATER

GENERAL

1.01. DESCRIPTION OF WORK

A

Providing equipment, materials and labor required to successfully complete the work
included in this section.

Maintaining and operating pumps and related equipment, including standby equipment, of
sufficient capacity to adequately perform dewatering as required by this section.

Lowering the groundwater table elevation.

Intercepting seepage from excavation slopes.

Controlling groundwater flow that may adversely affect excavation or construction activities.
Collecting, removing and disposing of all excess groundwater.

Collecting, removing, and disposing of all wastewater.

Removing and/or disposing of spoil, excess materials, equipment, trash and debris used for
or resulting from the work included in this section.

1.02. REGULATORY REQUIREMENTS

A

B.

C.

Conform to applicable local, state and federal requirements for legal disposal of water.

Temporary water supplies shall meet requirements of local, state and federal regulatory
agencies.

Conform to applicable OSHA standards.

1.03. WELLPOINT DEWATERING SYSTEM

A

PART 2

Not used.

21213

If wellpoint dewatering methods are proposed by Contractor, he shall prepare a plan of
dewatering system and discuss plan with Owner and Engineer. Review or comments by
Owner and Engineer concerning the proposed plan shall not relieve Contractor of his
responsibilities for dewatering his excavations in conformance with this section of the
specifications.

PRODUCTS
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PART 3

3.01.

3.02.

3.03.

21213

EXECUTION

PREPARATION

A

Review subsurface investigation reports and conduct appropriate investigations to become
familiar with the groundwater conditions at the site. Allocate sufficient time and use
appropriate procedures based on these conditions for dewatering excavations.

Examine adjacent structures and utilities, both existing and under construction, for possible
settlement, movement or other adverse effects resulting from dewatering methods or water
removal. Take necessary precautionary steps to protect such structures and utilities.

REMOVAL OF WATER

A

Assume responsibility for site, surface and subsurface drainage. Maintain such drainageas
specified herein during the life of the contract.

Supply all supervision, labor, material, equipment, including standby equipment, necessary
to maintain a dry excavation as may be necessary to construct the project.

Maintain groundwater in or below the bearing strata at a safe level at all times by methods
which prevent loss of fines, which preserves the undisturbed state of subgrade soils and
which sufficiently lowers the groundwater level in permeable strata at or below excavation
and fill levels such that blowing or unstable conditions do not develop in the bottom orsides
of excavation or fill areas.

Protect all adjacent structures, existing and under construction, from settlement, flotation,
damage or other adverse effects resulting from water removal or dewatering methods.

Install all drains, ditching, sluiceways, pumping and bailing equipment, wicking, sumps,
wells, well points, cutoff trenches, curtains, sheeting and all other equipment and structures
necessary to create and maintain a dry excavation and a groundwater level at a minimum
of 2 feet below excavation subgrades.

Discharge water removed from the site to natural watercourses, storm drains, or channels.

1. Large quantities of water shall not be discharged as overland flow. Overland flow is
not permitted onto private property.

2. Water shall not be discharged to storm or sanitary sewers without the prior approval
of the Engineer or Owner.

3. Wastewater shall be disposed of in a manner satisfactory to the local PublicHealth
Officer.

Dewatering operations shall cease when all foundations, structures, pipe installations and
other excavated areas have been properly backfilled and compacted, and are safe from
damage, flotation, settlement and displacement.

MAINTENANCE

A

Operate and maintain dewatering and removal operations on a 24-hour basis for the time
required to complete that portion of the work which requires dewatering prior to its
construction and which requires protection from flotation or displacement of such work until
proper backfilling and compaction is completed.
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3.04. REMOVAL
A. After groundwater levels have returned to elevations appropriate for conditions and time of
year, without causing damage to the work, remove all dewatering equipment and related

equipment from the site and restore site to original conditions or rehabilitate site to meet
requirements of Contract Documents.

END OF SECTION
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PART 1

1.01.

1.02.

1.03.

1.04.

PART 2

2.01.

21213

SECTION 02161

SHEETING AND BRACING

GENERAL

DESCRIPTION OF WORK

A

B.

C.

D.

Sheeting and bracing installation, removal, and left in place.
Design requirements.
Regulatory codes and requirements.

Materials.

REGULATORY REQUIREMENTS

A. All sheeting and bracing including the use of mobile shields shall conform to Public Law 91-
596 (Williams Steiger Act); the Occupational Safety and Health Administration Act (OSHA)
of 1970 and its amendments and regulations; or to the New York State Industrial Code
Rule 23, entitled "Protection in Construction, Demolition and Excavation Operations" as
issued byNew York State Department of Labor, Board of Standards and Appeals;
whichever is the most stringent.

B. Conform to New York State Industrial Code Rule 53, entitled "Construction, Excavation and
Demolition Operations at or Near Underground Facilities" as issued by the State of New
York Department of Labor, Board of Standards and Appeals.

REFERENCES

A. ASTM A6/A6M - General Requirements.

B. ASTM A328 - Steel Sheet Piles.

C. NFPA - National Forest Products Association.

SUBMITTALS

A. Contractor shall submit fully detailed drawings and design computations for all sheeting and
bracing systems signed and sealed by a Professional Engineer registered in New York
State. The submittal shall include dewatering systems and sequences of construction to be
followed in placing and removing braces.

PRODUCTS

MATERIALS

A. Steel - ASTM A36 as required by ASTM A328.

B. Trench Boxes - Fabricated steel or aluminum.
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PART 3 EXECUTION
3.01. PROTECTION

A. When so designated on the drawings or stated in the specifications or to comply with local,
state, or federal (OSHA) regulations, or when sloped excavations are not feasible, not
possible or allowed or if excavations endanger adjacent facilities, sheeting and bracingshall
be installed by the Contractor.

3.02. DESIGN REQUIREMENTS

A.  All sheeting and bracing shall be designed and monitored by a Professional Engineer
licensed in New York State.

B. Design shall include all loading conditions to which the sheeting and bracing will be
subjected during construction.

C. Design sheeting and bracing systems against failure from the maximum loads that will occur
during construction, including surcharge loads and additional loading due to construction
equipment.

D. Design sheeting and bracing systems to enable safe construction of structures, utilities and
appurtenances, and prevent excessive ground loss, displacement of adjacent foundations,
and displacement of the bottom of the excavation.

3.03. INSTALLATION

A. Provide all materials, equipment and labor necessary to construct and maintain allrequired
excavation support systems.

B. Sheeting and bracing support systems shall include, but shall not be limited to, wall support
such as wood sheeting, ringwales, lagging, soldier piles, steel sheeting, trench boxes and
bracing members such as stringers, wales, struts, rakers, shores, tieback anchors, etc.
necessary to prevent damage to the work and for the safetyof workers, the general public
or adjacent property.

C. No excavation shall be performed below a line drawn down and away at a slope of two
horizontal and one vertical from the nearest footing or grade beam of the existing building or
as shown on the drawings without providing sheeting, shoring and bracing to provide lateral
support for soils beneath the foundations of the building and to prevent damage to the
building.

D. Design of bracing shall be such as to permit proper installation of the utilities as shown on
the Drawings.

E. Sheeting shall not be driven while concrete is being placed, or within 24 hours after
placement, nor during pile load testing.

F. Do not brace to concrete without written approval of the Engineer.

G. Install sheeting and bracing systems in a logical sequence as excavation operationsare
performed.

1. If a prefabricated mobile shield is used, the bottom of the shield shall be maintained
no greater than 2 feet above the bottom of the excavation.
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3.04.

3.05.

21213

2. Openings or troughs created by the use of a shield shall be filled and compacted in
accordance with Sections 02223, Backfilling, and 02228, Compaction.

MAINTENANCE
A. Maintain sheeting and bracing systems as functional on a 24-hour basis.
B. Provide a means of determining movement of excavation walls, and adjacent soil, buildings
and structures and utilities.
1. If movement or damage occurs, immediately cease all construction activities, install
temporary measures to prevent further movement or damage and notify the Engineer.
2. Movement or damage due to failure of sheeting and bracing systems shall be
permanently repaired as soon as possible, at no cost to the Owner and at no additional
cost for time.
REMOVAL
A. Remove sheeting and bracing as the work progresses in a manner which shall prevent
damage to finished work, adjacent structures and property.
1. All voids created by removal of sheeting and bracing shall be filled and compactedin
accordance to the guidelines of Sections 02223, Backfilling and 02228, Compaction.
B. Sheeting to be left in place shall be new and unused material. Where shown on Drawings,

specified or approved, sheeting shall be cut off as specified, or a minimum of 2-1/2 feet
below proposed final grade.

1. Contractor may elect to leave sheeting and bracing in place (cut off as described
above). If he elects to do so it shall be at his own expense and only with Engineer's
approval.

2. Provide to the Engineer a drawing of cut-off sheeting locations. Drawing should show

site plan with dimensioned locations of sheeting, type of material remaining, and
depths or elevations to top and bottom of remaining sheet.

END OF SECTION
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PART 1

1.01.

PART 2

SECTION 02205

PROTECTION OF EXISTING FACILITIES

GENERAL

DESCRIPTION OF WORK

A

o 0O

m

Not used.

PART 3

3.01.

21213

Location of facilities.

Notification of Owners and authorities.
Coordination and preparation.
Protection of facilities.

Protection of sewers and storm drains.
Protection of water mains near sewers.
Abandonment of utilities.

Restoration of property markers.

PRODUCTS

EXECUTION

LOCATION OF FACILITIES

A

Prior to construction, verify location of existing underground facilities near or adjacent to
project.

1. Consult with appropriate Underground Facilities Protection Organization (Dig Safely
New York), Owners of facilities, and arrange for field stake-out or other markings to
show locations.

2. Perform exploratory excavation at key junctures and other critical points to aid in
ascertaining locations.

Report field stake-out findings and results of exploratory excavations to Engineer if possible
changes in project location or design are indicated because of suspected interferences with
existing facilities. Allow Engineer sufficient time to determine magnitude of changes and to
formulate instructions in that regard.

If location of an existing underground facility is uncertain, apply careful excavation and
probing techniques during construction to locate and avoid damage to same.
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3.02.

3.03.

3.04.
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NOTIFICATIONS OF OWNERS AND AUTHORITIES

A. Prior to construction, notify Owners of existing facilities, of general scope, nature and
planned progress schedule of the work.

B. Notify Owners of nearby underground facilities when excavating is to take place in a
particular area, allowing them reasonable time to institute precautionary procedures or
preventive measures which they deem necessary for protection of their facilities.

C.  When existing utilities, such as sewer, water, gas, telephone, or electric power are
damaged or disturbed during construction, immediately notify affected Owner and
Engineer.

D. Notify Police and Fire Departments, Owner and Engineer, immediately if hazardous
conditions are created or have the potential for occurring, as a result of damage to an
existing facility or as a result of other activities at project site. Hazardous conditions could
be created from: fire, explosion, escape of gas, escape of fuel oil, gasoline or industrial
fluids, downed electrical wires, and disrupted underground electrical cables.

COORDINATION AND PREPARATION

A. Discuss anticipated work schedule with Owner and Engineer at preconstruction meeting,
including procedures to be followed if one or more utilities are damaged or disrupted.
Develop contingency plans to address Contractor’s role in repair of damaged utilities.

B. Make preparations beforehand to repair and restore damaged utilities, including
arrangements for standby materials and equipment to be promptly assembled at site and
utilized immediately.

C.  Adjust work schedules and personnel assignments as necessary to conform with
requirements of Owner if any utilities are to be temporarily interrupted during construction.
Cooperate with Owner in this regard to minimize the time of interruption.

D. Make preparations for and conform to applicable requirements of New York State Industrial
Code Rule 53 (as amended April 1, 1975) entitled, “Construction, Excavation and
Demolition Operations at or Near Underground Facilities,” issued by State Department of
Labor.

PROTECTION OF FACILITIES

A. Plan and conduct construction operations so that operation of existing facilities near or
adjacent to the work, including electric, telephone, sewer, water, gas or drainage utilities,
are sustained insofar as the requirements of the project will permit.

B. Protect existing facilities from damage or movement through installation of adequate
support systems and use of proper equipment, including application of careful excavation
and backfilling techniques in sensitive areas.

C. Existing utilities and other facilities which are damaged by the Contractor’s construction

operations shall be promptly repaired by Contractor to the satisfaction of the affected
Owner. Such repair work shall be done at Contractor's expense.
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When aboveground visible facilities such as poles, wires, cables, fences, signs or
structures constitute an unavoidable interference, notify and consult with Owner and
Engineer regarding temporary removal and later restoration of the interfering item. Arrange
with Owner to remove and later restore the interfering item to the satisfaction of the Owner,
subject to approval of the project Owner; or, allow affected Owner to perform such work
with his own forces. Under either arrangement, such work shall be done at Contractor’s
expense.

Take all necessary precautions to prevent fires at or adjacent to the work, buildings, and
other facilities. No burning of trash or debris is permitted. If permanent fire extinguishers are
used, they shall be recharged and in “new” condition when turned over to Owner.

PROTECTION OF SEWERS AND STORM DRAINS

A

C.

Where existing sanitary sewers or storm drain systems are being replaced or interrupted,
provide temporary bypass pumping or piping to maintain flow around that segment of the
Work such that no back-ups occur in existing systems.

Maintain existing manholes, catch basins, and other utility structures in their pre-work
condition. Any material or debris entering same due to the Contractor’s operation shall be
promptly removed.

Storm drains shall be protected in accordance with the details on the Contract Drawings.

PROTECTION OF WATER MAINS NEAR SEWERS

A

Where a minimum 10-foot horizontal separation or minimum 18 inch vertical separation
(bottom of water pipe to top of sewer pipe) cannot be maintained between a water main
and sewer line, one or more of the following remedies shall be incorporated in the work.
The Contractor shall contact the Engineer if the separation requirements cannot be met
and obtain approval prior to incorporating the following remedies.

1. The sewer lines shall be encased in 4,000 psi mix concrete for a length of 10 feeton
either side of the water main.

2. Both the water main and sewer line shall be constructed of pressure type joints of
ductile iron pipe, and shall be pressure tested to 100 psi to assure watertightness.

3. One full length of water main shall be centered over the sewer line, so that bothjoints
will be as far from the sewer as possible.

4, Relocate water main to obtain 18 inches minimum vertical separation.

5. As directed by the Engineer or federal, state, or local authorities at no additional cost
to the project Owner.

ABANDONMENT OF UTILITIES

A

Remove existing utilities to be abandoned within limits of trench excavation, or impinging on
trench limits.

Open ends of abandoned utilities, or those scheduled for abandonment, shall be

bulkheaded by brick masonry or 4,000 psi mix concrete; or by cast iron plugs or caps in
small diameter water mains.
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Abandoned sewers 36-inch diameter or larger shall be completely filled with sand or gravel
or other approved material prior to bulkheading the open end(s).

Abandoned manholes and water valve casings shall be backfilled tograde with approved
trench backfill material.

Frames, covers, grates, water valve casing, sections of water piping, hydrants (including
standpipe and boot) valves and other items to be abandoned shall, if ordered by Owner, be
salvaged for reuse and be delivered to Owner.

RESTORATION OF PROPERTY MARKERS

A

Property corner markers, boundary monuments, etc., disturbed or moved by the
Contractor’s operation shall be restored, in conformance with the property deed description,
by a licensed land surveyor. Restoration of the property corner markers or boundary
monuments shall be certified by said surveyor on a map prepared by him which shows the
work accomplished. One copy of the map shall be given to the property Owner and one
copy given to the project Owner.

END OF SECTION
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SECTION 02222

EXCAVATING
PART 1 GENERAL
1.01. DESCRIPTION OF WORK
A. Excavation for site structures.
B. Excavating trenches for utilities.
C. Pipe foundations and bedding.
1.02. FIELD MEASUREMENTS
A. Provide survey benchmark and verify intended elevations for the work are as indicated.
PART 2 PRODUCTS
Not used.
PART 3 EXECUTION
3.01. PREPARATION
A. Identify required lines, levels, contours, and datum. Review subsurface report and other
available site information.
B. Identify known underground, above ground, and aerial utilities. Stake and flag locations.
C. Notify Owner and utility companies.
D. Protect above- and below-grade utilities which are to remain.
E. Protect plant life, lawns, rock outcropping and other features remaining as a portion of final
landscaping.
F. Protect benchmarks, existing structures, fences, sidewalks, paving, and curbsfrom
excavation equipment and vehicular traffic.
G. Excavations shall be in complete accordance with all details of applicable codes, rules, and
regulations including all local, state, and federal regulations including the Occupational
Safety and Health Administration (OSHA) Title 29 Code of Federal Regulations Part 1926,
Subpart P - Excavations and Trenching Standards.
3.02. CLASSIFICATION OF EXCAVATED MATERIAL

21213

A

Classifications of excavated materials are asfollows:

1. Unclassified Excavation - “Unclassified excavation” shall include all material
excavated within the authorized lines and grades prescribed in the Drawings.
Unclassified excavation shall include “rock excavation” as well as “common
excavation” as defined herein.
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2. Common Excavation - “Common excavation” shall include all excavation except“rock

excavation.” All unconsolidated and non-indurated material, rippable rock, loose rock,
soft mineral matter, weathered rock or saprolite, and soft or friable shale which is
removable with normal earth excavation equipment shall be considered “common
excavation.” All boulders and detached pieces of solid rock or concrete or masonry
less than 1 cubic yard in volume shall be classified as “common excavation.”

3. Rock Excavation - “Rock excavation” shall include all sound solid masses, layersand
ledges of consolidated and indurated rock or mineral matter of such hardness,
durability and/or texture that it is not rippable or cannot be excavated with normal
earth excavation equipment. Should a conflict arise as to the classification of
excavation as either “common” or “rock,” the following test shall be used in the
appropriate determination:

a. Where practicable, a late model tractor mounted hydraulic ripper equipped with
a one digging point of standard manufacturer’'s design adequately sized for use
with and propelled by a crawler-type tractor rated between 210 and 240 net fly-
wheel horsepower, operating in low gear, shall be utilized. Should the suspect
material not be effectively loosened or broken down by ripping in a single pass
with the aforementioned ripper, the material shall be classified as “rock.”

b. In situations where interbedded strata of “common excavation” materialand
“rock excavation” material are encountered in the same excavation, the
individual classification of those materials shall be made on an average
percentage basis of the occurrence of those materials as measured in
stratigraphic sections and as approved by the Engineer.

C. When rock is encountered in excavations, it shall be removed by
jackhammering or any other method suitable and safe consideringthe proximity
of existing utilities or facilities.

EXCAVATING

A. Underpin adjacent structures which may be damaged by excavation work, including utilities
and pipe chases.

B. Excavate subsoil required to accommodate building foundations, slabs-on-grade, paving,
and site structures.

C. Machine-slope banks to angle of repose or less, until shored.

D. Excavation cut not to interfere with normal 45-degree bearing splay of foundation.
Undercutting of excavation faces will not be permitted.

E. Grade top perimeter of excavation to prevent surface water from draining into excavation.

F. Hand trim excavation to required undisturbed subgrade. Remove loose matter.

G. Remove lumped subsoil, boulders, and rock under 1 cubic yard, measured by volume.
Refill voids with Mix “C” concrete or compacted gravel/crushed stone.

H. Notify Engineer of unexpected subsurface conditions, or of questionable soils encountered

at required subgrade elevations, and discontinue work in area until notified to resume
operations.
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Should the Contractor, through negligence or otherwise carry his excavation below the
designated subgrade, Mix "C” concrete or such other materials as may be approved by the
Engineer, shall be furnished and placed as backfill in sufficient quantities to reestablish the
designated subgrade surface. Granular material used for backfilling shall be spread and
compacted in conformance with the requirements of Sections 02223, Backfilling, and
02228, Compaction. The cost of this refilling operation, including any tests associated
therewith, shall be borne by Contractor.

Stockpile excavated material in area designated on-site and remove excess materialnot
being reused, from site.

DISPOSAL OF MATERIAL

A

All excavated material except reusable topsoil or reusable fill shall be classified as surplus
material and disposed of off-site unless Owner designates an on-site location.

Reuse of excavated material as on-site fill shall conform with Section 02223, Backfilling.

Make all arrangements for disposal sites unless the Owner designates special locations. All
expenses for disposal shall be borne by the Contractor. Bidders shall carefully investigate all
aspects of surplus material disposing operations.

Prior to depositing surplus material at any off-site location, obtain a written agreement
between Contractor and the owner of the property on which the disposal of the material is
proposed. The agreement shall state that the owner of the property gives permission for the
Contractor to enter and deposit material of a particular classification on the owner’s
property at no expense to the project Owner, and shall include any other conditions
pertinent to the situation as agreed upon by each party. The owner of the property is
responsible for all risks associated with the surplus material. The project Owner is not liable
for damages associated with the surplus material. The agreement shall be reviewed with
and approved by the Owner prior to depositing surplus material at any off-site location.

FIELD QUALITY CONTROL

A. Provide for visual inspection of bearing surfaces.

PROTECTION

A. Protect excavations by methods required to prevent cave-in or loose soil from falling into
excavation.

B. Protect bottom of excavations and soil adjacent to and beneath foundation from freezing.

C. Exposed subgrade surfaces shall remain undisturbed, drained, and maintained as uniform,

plane areas, shaped to receive the foundation components of the building or structure.

END OF SECTION
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SECTION 02223

BACKFILLING

GENERAL

DESCRIPTION OF WORK

A. Site filling and backfilling.

B. Fill under slabs-on-grade and paving.

C. Classification of materials.

D Backfilling trenches for utilities.

E. Consolidation and compaction.

REFERENCES

A.  ASTM C136 - Method for Sieve Analysis of Fine and Coarse Aggregates
B. ASTM D1556 - Density of Soil in Place by Sand-Cone Method

C. ASTM D1557 - Laboratory Compaction of Soil Using Modified Effort
D ASTM D2922 - Density of Soil in Place by Nuclear Methods

E. ASTM D3017 - Water Content of Soil in Place by Nuclear Methods
SUBMITTALS

A. Granular Materials

1.

Granular materials required for filling, backfilling, subbase and other purposes shall
be as shown on the Drawings. Prior to bidding, prospective contractors shall
familiarize themselves with the available quantities of approved on-site and off-site
materials.

For each on-site or off-site material proposed, notify the Engineer of the source of the
material and furnish to the Engineer for approval a certified gradation analysis (ASTM
C136) and a Modified Compaction Test (ASTM D1557) at least 10 days prior to date
of anticipated use of such material that has been tested within the last 6 months.

The Engineer reserves the right to inspect proposed source of off-site granular
material and to order such tests of the materials as he deems necessaryto ascertain
its quality and graduation of particle size. The Contractor shall, at his own expense,
engage an approved testing laboratory to perform such test, and submit certified test
results to the Engineer. If similar tests of the material from a particular source were
performed previously (within 6 months), submit results of these tests to the Engineer
for consideration.

No granular materials shall be used on this project for fill, backfill, subbase, or other

purpose until approval is obtained from the Engineer, and only material from
approved sources shall be used.
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PART 2 PRODUCTS
2.01. ON-SITE MATERIALS

A. Type A, Excavated Material - Material under this classification shall be derived solely from
excavations necessary to construct the project to the lines and grades specified. If the
excavated material on-site is approved for reuse and is suitable, it shall be used for filling or
backfilling purposes. If he so elects, the Contractor may, at his own expense, substitute
other types of material in place of Type A material, provided such substitution is approved
in advance by the Engineer. All replaced or surplus material shall be disposed of as
directed by the Engineer and Owner.

2.02. OFF-SITE MATERIALS

A. Within the following specifications where grain size distribution requires a maximum of 10
percent or less material capable of passing the #00 mesh sieve, the percentage of material
finer (than the #200 sieve) by weight shall be determined by wet screeningin accordance
with ASTM D1140. It is the intent of the specifications to allow the use of granular materials
from local suppliers. Material specifications shall conform to the requirements of the New
York State Department of Transportation, (NYSDOT) and shall conform to the latest
NYSDOT Standard Specification.

B. No gravel, sand, crushed stone or run-of-crusher material shall be used for this project until
acceptance is obtained from the Engineer, and only material from approved sources shall
be used. A certified sieve analysis from the supplier shall be submitted for the Engineer's
acceptance prior to the use of any materials specified in Article 2.02.

C. Type B - Sand and Gravel

1. Shall be a mixture of hard, durable gravel and sand.

2. Shall be free from organic matter, trash, shale, debris, snow ice and other frozenor
mechanically deleterious material.

3. NYSDOT Materials
a. Subbase course 733.0404, Type 4.

b. NYSDOT 411.01 gravel surface course meeting the following requirements:

Sieve Size Percent Passing by Weight
2 inch 100
1/4 inch 30-65
No. 200 10 - 20

c. NYSDOT, Cushion Sand 703-06.

d. NYSDOT, Stone Filling, Light, 733.2102.
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Type D - Crushed Stone

1.

2.

Shall be clean, hard, durable, angular crushed stone.

Shall be free from organic matter, trash, debris, snow, ice and other frozenor
mechanically deleterious material.

Unless otherwise specified, crushed stone shall be composed of limestone pieces,

chips and fines.

The material shall be obtained from sources which are approved by the NYSDOT,

Material Designation 703-0201.
NYSDOT Materials

a. NYSDOT 703-0201, No. 1 stone.
b. NYSDOT 703-0201, No. 2 stone.

c. NYSDOT 703-0201, No. 3 stone.

E. Required Materials
1. Trench Backfill - NYSDOT subbase course 733.0404, Type 4
2. Pavement Subbase - NYSDOT subbase course 733.0404, Type 4.
3. Trench Special Bedding - NYSDOT 703-0201, No. 2 stone.
4, Pipe Bedding
a. NYSDOT 703-0201, No. 1 stone for greater than 4-inch diameter pipes.
b. NYSDOT, Cushion Sand 703-06 for less than 4-inch diameter pipes.
5. Structural Fill - NYSDOT subbase course 733.0404, Type 4.
6. Backfill Adjacent to Structures - NYSDOT subbase course 733.0404, Type 4.
7. Backfill Under Structures - NYSDOT 703-0201, No. 1 stone.
EXECUTION
EXAMINATION
A.  Verify fill materials to be used are acceptable.
B.  Verify that all subsurface installations for the project have been inspected and are ready for

backfilling.

BACKFILLING
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PREPARATION

A. Generally, compact subgrade to density requirements for subsequent backfill materials.

B. Cut out soft areas of subgrade not capable of in situ compaction. Compact to density equal
to or greater than requirements for subsequent backfill material.

C. Inspect spaces to be backfilled and remove all unsuitable materials including sheeting,
bracing, forms and debris prior to commencing backfilling operations.

BACKFILLING

A. Backfill areas to required contours, grades and elevations with unfrozen materials.

B. Systematically backfill to allow maximum time for naturalsettlement. Do not backfill over
porous, wet, frozen or spongy subgrade surfaces.

C. Backfill material shall be inspected prior to placement and all roots, vegetation, organic
matter, or other foreign debris shall be removed. Stones larger than 12 inches in any
dimension shall be removed or broken. Stones shall not be allowed to form clusters with
voids.

D. Backfill material shall not be placed when moisture content is more than two percentabove
optimum or is otherwise too high to allow proper compaction. When material is too dry for
adequate compaction, water shall be added to the extent necessary.

E. Hydraulic compaction by ponding or jetting will not be permitted except in very unusual
conditions and then only upon written request and demonstration of its effectiveness bythe
Contractor and the written acceptance by the Engineer.

F. Place and compact fill materials in continuous layers to meet appropriate requirements of
Table 1 of Section 02228, Compaction.

G. Employ a placement and compaction method consistent with Section 02228, Compaction,
that does not disturb or damage adjacent walls, drainage systems, dampproofing,
waterproofing, protective coverings, utilities in trenches, underground conduits or tanks.

H. Maintain optimum moisture content of backfill materials to attain required compaction
density.

l. Backfill against supported foundation walls. Do not backfill against unsupported foundation
walls.

J. Backfill simultaneously on each side of unsupported foundation walls until supports are in
place.

K. Slope grade away from building minimum 2 inches in 10 feet unless noted otherwise.

L. Rough grade all backfilled and filled areas to meet subsequent topsoiling or paving
requirements. Make grade changes gradual. Blend slopes into level areas.

M.  Remove surplus backfill materials from site.

N. Leave fill material stockpile areas completely free of excess fill materials.

BACKFILLING 02223-4



3.04. TOLERANCES
A.  Top Surface of Backfilling Under Pavement Subgrade - +1 inch from required elevations.
B.  Top Surface of Backfilling Under Paved Areas- +1/2 inch from required elevations.
C.  Top Surface of General Backfilling - +1 inch from required elevations.
3.05. FIELD QUALITY CONTROL
A.  Tests and analysis of fill material will be performed in accordance with ASTM D1557 and
with Section 02228, Compaction. Compaction testing will be performed in accordance with

ASTM D1556, ASTM D2922.

B. If tests indicate work does not meet specified requirements, remove work, replace, and
retest at no cost to Owner.

3.06. PROTECTION OF FINISHED WORK
A. Protect finished work under provisions of Section 01500, Temporary Facilities.

B. Regrade and re-compact fills subjected to vehicular traffic.

END OF SECTION
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SECTION 02225
TRENCHING

PART 1 GENERAL
1.01. DESCRIPTION OF WORK

A. Excavating trenches for utilities.

B. Pipe foundations and bedding.

C. Backfilling and compaction.

D. Materials.
1.02. REFERENCES

A. Standard Material Specifications for gravel, sand, crushed stone and gravel-cement
mixtures published by the New York State Department of Transportation (DOT).

B.  Occupational Safety and Health Administration (OSHA).
1.03. SUBMITTALS

A. Submittals for granular material and geotextiles shall be in accordance with Section 02223,
Backfilling.

1.04. FIELD MEASUREMENTS

A. Verify that survey benchmark and intended elevations for the work are as indicated.

PART 2 PRODUCTS
2.01. ON-SITE MATERIALS

A. On-site material shall be in accordance with Section 02223, Backfilling.
2.02. OFF-SITE MATERIALS

A. Off-site material shall be in accordance with Section 02223, Backfilling.

PART 3 EXECUTION
3.01.  EXAMINATION
A.  Verify fill materials to be used are approved.

B. Verify that all subsurface excavations for the project have been compacted, approved, and
are ready for backfilling (including installation of geotextiles where required).
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PREPARATION

A

B.

Identify required lines, levels, contours, and datum.

Prior to start of construction, notify utility and have staked or marked all underground
utilities. Utilities include water, gas, electrical, telephone, cable, storm sewer, sanitary
sewers, laterals, and services. In the event such locations indicate a possible interference,
or when needed to locate points of connection to existing facilities, perform exploratory
excavations to determine the utilities’ location and elevation. Provide the Engineer with the
results of the exploratory excavations for his review. Allow the Engineer sufficient time to
determine any changes required as a result of such exploratory excavations prior to start of
construction.

Abandoned pipes and laterals shall be plugged in with 12 inches of concrete or grout for
large pipes with solid brick masonry.

Conduct the operations such that no interruptions to the existing utility system shall occur.
Where existing sanitary sewers or storm drain systems are being replaced or interrupted,
provide temporary bypass pumping or temporary piping to maintain flow around the work
site such that no backups occur in these sewer systems.

Maintain existing manholes, catch basins, and other utility structures above and below
grade which are to remain in their pre-work condition. Any material or debris entering same
due to the operation shall be promptly removed.

Protect plant life, lawns, rock outcropping, and other features remaining as a portion of final
landscaping.

Protect control points, bench marks, existing structures, fences, sidewalks, paving, and
curbs from excavation equipment and vehicular traffic. Preserve the control points provided
by the Engineer throughout the life of the project, and accurately replace any such point,
which is damaged or moved, at Contractor’s expense.

Cut out soft areas of subgrade not capable of in-situ compaction. Backfill with specified pipe
foundation and compact to density equal to or greater than requirements for subsequent
backfill material.

Brace walls and slabs of structures to support surcharge loads and construction loads
imposed by backfilling operations.

Maintain a stable, dry backfill area in accordance with Section 02141, Removal of Water.

Remove all water, snow, ice and debris from surfaces to accept fill materials and from the
backfill material. No calcium chloride or other chemicals shall be used to prevent freezing.

Areas to receive compacted fill shall be graded to prevent ponding and to provide surface
runoff.

Only approved backfill material shall be used.
Only approved geotextile fabrics shall be used.

Backfill operations shall be started at the lowest elevation in the area to be backfilled, and
continue, in horizontal layers, upward to the limits specified.

TRENCHING 02225-2



3.03.

3.04.

3.05.

21213

P.

Any crushed gravel stockpiles which have undergone excessive particle segregation shall
be remixed and approved by the Engineer prior to placement.

TRENCH EXCAVATION

A

Trenches for underground piping, ductwork, drains, and similar utilities shall be excavated
and maintained as shown on the Drawings and specified in this Section. Trench widths
shall be held within the minimum and maximum limits shown on the Drawings. If a
prefabricated, mobile shield is utilized in lieu of conventional sheeting and bracing in
trenches, the bottom of the shield shall be maintained as high as possible (preferably
above the spring line of the pipe) so as to prevent disturbance of the pipe foundation
material and to avoid forces which would tend to pull pipe joints apart when the shield is
dragged forward.

Gouged openings or troughs left by the shield shall be filled with additional pipe foundation
material and compacted. Installation of sheeting and bracing and use of mobile shields shall
be in accordance with details of applicable safety codes, rules and regulations including
applicable local, state, federal, and OSHA.

Excavation shall be such that a flat bottom trench of allowable width is established atthe
required subgrade elevation for subsequent installation of pipe foundation material.

If indicated on the Drawings or when required as a result of unsuitable soil conditions,
trench excavation shall be carried below the required subgrade and a special pipe
foundation installed in conformance with the Contract Documents. In any event, operations
shall result in stable trench walls and a stable base free from standing water, consistent
with trench width requirements.

Bedrock, boulders and cobbles greater than 6 inches shall be trimmed back or removed on
each side of the trench so that no rock protrudes within 6 inches of the installed pipe. Rock
shall also be trimmed back across the bottom of the trench so that no rock, boulder or
cobble protrudes within 4 inches of the installed pipe.

In general, trenches shall not be opened for more than 50 feet in advance of installed pipe.
Excavation of the trench shall be fully completed at least 5 feet in advance of pipe laying
operations. Trenches left open overnight shall be protected as specified within this section
and to the satisfaction of the Owner and Engineer. Trenches shall not be left open
overnight unless prior approval is approved from the Owner and Engineer.

EXCAVATION CLASSIFICATION

A

All material excavation shall be classified in accordance with Section 02222, Excavating.

UNAUTHORIZED EXCAVATION

A

The Contractor shall not be entitled to additional compensation for unauthorized
excavations carried beyond or below the lines and subgrades prescribed in the Contract
Documents. The Contractor shall refill such unauthorized excavations at his own expense,
and in conformance with the following provisions:

Should the Contractor, through negligence or for reasons of his own, carry excavations
below the designated subgrade, backfill in accordance with Section 02223, Backfilling, in
sufficient quantities to reestablish the designated subgrade surface. Granular material used
for backfilling shall be spread and compacted. The cost of tests associated with this refilling
operation shall be borne by the Contractor.
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If the maximum widths of pipe trenches are exceeded, the installed pipes shall be fully
cradled using the specified bedding material at the Contractor’s expense.

Excavation below subgrade which is ordered by the Engineer because the normal
subgrade has been disturbed by the Contractor’s operations shall be considered as
unauthorized excavation.

MAINTENANCE OF EXCAVATIONS

A

All excavations shall be properly and legally maintained while they are open and exposed.
Sufficient and suitable barricades, warning lights, flood lights, signs, etc., to protect life and
property shall be installed and maintained at all times until the excavation has been
backfilled and graded to a safe and satisfactory condition. All signs, markers, barricades
shall conform to the requirements of the Manual of Uniform Traffic Control Devices. All
barricades, signs and markers shall be reflectorized.

To maintain traffic and safety, temporary plating over trenches consisting of steel plates
shall be used to temporarily bridge trench excavations. Plates shall be of size and
positioned to provide adequate bearing at plate edges, shall be securely anchored, and
shall be fitted in place in a manner to minimize noise when crossed by traffic. Plates shall
be of sufficient thickness to safely carry heavy traffic without detrimental deflection;
however, unless otherwise specified, the minimum thickness of plates shall be 1-inch.

Plate edges exposed to traffic shall be feathered with asphalt mix as part of trench
excavation work. Work includes surveillance and adjustment of plating over trenches which
shall be provided by the Contractor during non-working hours, weekends, and holidays.

PIPE FOUNDATIONS

A

All pipes, fittings, or specials which are to be installed in the open trench excavation shall
be properly bedded in, and uniformly supported on pipe foundations of the various types as
specified and shown on the Drawings. Flat-bottom trenches of required width shall be
excavated to the necessary depth shown on the Drawings and maintained in accordance
with this section prior to installing the foundation. Trenches shall be dewatered and all work
performed in a dry trench.

Bedding material shall be spread in maximum of 6-inch layers to the midpoint of the pipe
and each layer shall be compacted until the required total depth of the bedding has been
builtup. Compaction methods include hand tamping with T-bars, flat heads, shovel slicing,
as well as mechanical compactors. The Contractor shall perform his bedding operations
with care to maintain line and grade.

The pipe foundation above the midpoint of the pipe shall be spread and compacted in 12-
inch layers to 12 inches above the top of the pipe. When PVC, plastic or polyethylene pipe
is used, do not compact directly over pipe until the depth of backfill has reached 2 feet
above the top of the pipe.
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Type | - Normal Soil Conditions - Unless shown otherwise in the Drawings, all pipe shall be
supported on Type | foundation. The trench shall be excavated 4 to 8 inches deeper than
the bottom of the pipe, depending on the pipe’s diameter. Acceptable bedding as described
in the Contract Specifications shall be furnished, placed and compacted in the trench for its
full width such that, after the pipe has been uniformly bedded in this material, the required
minimum depth of material remains between pipe and undisturbed trench bottom. Suitable
holes shall be provided in the trench bottom to permit adequate bedding of bells, couplings,
or similar projections. The bedding shall extend upward to a point 12 inches over the top of
the pipe. Minimum width of pipe foundation shall be outside diameter of pipe plus 2 feet 0
inches.

Type Il - Moderately Unstable Soil Conditions - When specifically called for onthe
Drawings, or when ordered by the Engineer, the pipe shall be supported on Type Il
foundation. The foundation shall be installed where a suitable supporting soil or rock
stratum occurswithin 2 feet, more or less of the bottom of the pipe. The trench shall be
excavated to the depth necessary to reach the suitable supporting stratum. Install a
reinforcing geotextile in accordance with Section 02223, Backfilling, followed by trench
special bedding which is then furnished and placed in the trench for its full width. The
material shall be spread in 12-inch layers and each layer shall be compacted. Trench
special bedding shall extend from the supporting stratum up to an elevation 4, 6 or 8 inches
below the bottom of the pipe depending upon the pipe diameter. The bedding material shall
then be installed in accordance with Type | pipe foundation requirements. In the event an
underground pipe is shown under a base slab (12 inches thick or greater), the pipe shall be
encased in concrete for its entire length under the slab in accordance with details shown on
the Drawings.

Type lll - Reinforced Concrete Encasement - When specifically called for on the Drawings,
or when ordered by the Engineer, the pipe shall be supported on Type Il foundation. The
trench shall be excavated to a depth below the bottom of the pipe to provide the cover
indicated in the pipe encasement detail. Install steel reinforcement and then the excavated
space shall be filled, and the entire pipe encased in concrete such that the minimum
concrete encasement at any point around the outside barrel of the pipe complies with the
minimum cover requirements shown in the encasement detail. The pipe shall be stabilized
to prevent flotation during concrete encasement. Concrete mix, formwork, reinforcing,
curing, etc., shall be in accordance with the requirements of Division 3 specifications using
Mix A or B concrete. Freshly placed concrete shall be maintained free from groundwater
and no trench backfill shall be placed until initial concrete set has taken place, but not less
than 3 hours after completion of concrete encasement operations. Backfill to a depth of 12
inches over top of concrete before beginning compaction with mechanical equipment.

Unless otherwise shown on the Drawings, the minimum total finished cover over the top of
the pipe barrel of all pressure pipe shall be 4 feet.

GENERAL BACKFILLING REQUIREMENTS

A

B.

Follow requirements of Sections 02223, Backfilling and 02228, Compaction.

Backfilling shall be started as soon as practicable and after structures or pipe installations
have been completed and inspected, concrete has acquired a suitable degree of strength,
and subgrade waterproofing materials have been in place for at least 48 hours. Backfilling
shall be carried on expeditiously thereafter. Backfill shall be started at the lowest section of
the area to be backfilled. Natural drainage shall not be obstructed at any time.
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3.10.
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F.

Backfill spaces shall be inspected prior to backfilling operations and all unsuitable materials,
including sheeting, bracing forms and debris, shall be removed. No backfill shall be placed
against foundation walls on structural members unless they are properly shored and braced
or of sufficient strengths to withstand lateral soil pressures.

No backfill material shall be placed on frozen ground nor shall the material itself be frozen
or contain frozen soil fragments when placed. No calcium chloride or other chemicals shall
be added to prevent freezing. Material incorporated in the backfilling operation which is not
in satisfactory condition shall be subject to rejection and removal at the Contractor’s
expense.

If the Contractor fails to stockpile and protect on-site excavated material acceptable for
backfill, then the Contractor shall provide an equal quantity of acceptable off-site material at
no expense to Owner.

Remove surplus backfill material from site.

PIPE TRENCH BACKFILL

A

Pipe foundations, to a depth of 1 foot above the pipe, shall be placed in 12-inch layers and
compacted by approved mechanical methods to ensure firm bedding and side support.
Refer to Section 02228, Compaction, for density requirements. For plastic or polyethylene
pipe materials, do not compact directly over pipe until the 2 feet of cover has beeninstalled.

The remainder of the trench shall be backfilled and consolidated in accordance with
Section 02228, Compaction, with backfill material placed in layers not exceeding 12 inches
thick and each layer compacted by a backhoe mounted hydraulic or vibratory tamper, up to
4 feet under pavement (below top of subgrade). The upper 4 feet shall be compacted using
hand-guided or small self-propelled vibratory or static rollers or pads in layers not
exceeding 6 inches in thickness.

PERIODIC CLEAN-UP AND BASIC RESTORATION

A

When work involves installation of sewers, drains, water mains, manholes, underground
structures, or other disturbances of existing features in or across streets, rights-of-way,
easements or private property, the Contractor shall (as the work progresses) promptly
backfill, compact, grade and otherwise restore the disturbed area to a basic condition which
will permit resumption of pedestrian or vehicular traffic and any other critical activity or
function consistent with the original use of the land. The requirements for temporary paving
of streets, walks, and driveways are specified elsewhere. Unsightly mounds of earth, large
stones, boulders and debris shall be removed so that the site presents a neat appearance.

Perform clean-up work on a regular basis and as frequently as required. Basic site
restoration in a particular area shall be accomplished immediately following the installation
or completion of the required facilities in that area. Furthermore, such work shall also be
accomplished if partially completed facilities must remain incomplete for some time period
due to unforeseen circumstances.

Upon failure of the Contractor to perform periodic clean-up and basic restoration of the site
to the Engineer’s satisfaction, the Owner may, upon five days prior written notice to the
Contractor, without prejudice to any other rights to remedies of the Owner, cause such
work for which the Contractor is responsible to be accomplished to the extent deemed
necessary by the Engineer, and all costs resulting therefrom shall be charged to the
Contractor and deducted from the amounts of money that may be due him.
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3.11. TOLERANCES
A. Reference Section 02223, Backfilling.
3.12. FIELD QUALITY CONTROL

A.  Tests and analysis of fill material will be performed in accordance with Section02223,
Backfilling.

B. Compaction testing will be performed in accordance with Section 02228, Compaction.
3.13. PROTECTION OF FINISHED WORK
A. Protect finished work under provisions of Section 01500, Temporary Facilities.

B. Re-grade and re-compact disturbed fill areas subjected to vehicular traffic.

END OF SECTION
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PART 1

1.01.

1.02.

1.03.

1.04.
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SECTION 02228

COMPACTION

GENERAL

DESCRIPTION OF WORK

A. Compaction requirements and test methods.

B.  Compact all subgrades, foundations, embankments, trench backfills, filled and backfilled
material as specified.

REFERENCES

A.  ASTM D698 - Laboratory Compaction of Soil Using Standard Effort

B. ASTM D1556 - Density of Soil in Place by the Sand-Cone Method

C. ASTM D1557 - Laboratory Compaction of Soil Using Modified Effort

D. ASTM D2922 - Density of Soil in Place by Nuclear Methods

E. ASTM D3017 - Water Content of Soil in Place by Nuclear Methods

SUBMITTAL

A. Submit in writing a description of the equipment and methods proposed to be usedfor
compaction.

QUALITY ASSURANCE

A.  The Contractor shall adopt compaction methods which will produce the degree of
compaction specified herein, prevent subsequent settlement, and provide adequate support
for the surface treatment, pavement, structure and piping to be placed thereon, or therein,
without damage to the new or existing facilities.

B. The natural subgrade for all footing, mats, slabs-on-grade for structures or pipes shall
consist of firm undisturbed natural soil, at the grades shown on the Drawings.

C.  After excavation to subgrade is completed, the subgrade shall be compacted if it consistsof

loose granular soil or if its surface is disturbed by the teeth of excavating equipment.

1. This compaction shall be limited to that required to compact loose surface material
and shall be terminated in the event that it causes disturbance to underlyingfine-
grained soils, as revealed by weaving or deflection of the subgrade under the
compaction equipment.

2. If the subgrade soils consist of saturated fine or silty sands, silts, or clayor varved
clays, no compaction shall be applied.
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PART 2 PRODUCTS
2.01. MATERIALS

A. Materials to be compacted shall be as specified in Section 02223, Backfilling.

PART 3 EXECUTION
3.01.  EXAMINATION

A. Examine spaces to be filled beforehand and remove all unsuitable materials anddebris
including sheeting, forms, trash, stumps, plant life, etc.

B. Inspect backfill and fill materials beforehand and remove all roots, vegetation, organic matter,
or other foreign debris. Stones larger than 12 inches in any dimension shall also be removed
or broken into smaller pieces.

C. No backfill or fill material shall be placed on frozen ground nor shall the material itself be
frozen or contain frozen soil fragments.

D.  Spaces to be filled shall be free from standing water so that placement and compaction of the
fill materials can be accomplished in “dry” conditions.

3.02. PREPARATION

A. Brace walls and slabs of structures to support surcharge loads and construction loads
imposed by compaction operations.

B. Proof-roll all subgrade surfaces to accept fill material.
C. Each layer of fill shall be compacted to the specified density the same day it is placed.

1. The moisture content of backfill or fill material shall be adjusted, if necessaryto
achieve the required degree of compaction.

D. Compact each lift in accordance with Table 1.

E. Match compaction equipment and methods to the material and location beingcompacted in
order to obtain specified compaction, with consideration of the following guidelines:

1. Rubber-tired rollers are preferred for most areas to prevent bridging of softer
materials.

2. Double smooth drum rollers may be used provided that careful inspectioncan prevent
bridging.

3. Compaction roller should be lighter in weight than proof-rolling equipment, witha
minimum compaction force of 350 Ibs. per linear inch (PLI).

4. Vibratory compaction is preferred for dry, granular materials.

5. Hand compaction equipment such as impact rammers, plate or small drumvibrators,
or pneumatic buttonhead compactors should be used in confined areas.
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Hydraulic compaction by ponding or jetting will not be permitted except inunusual
conditions, and then only upon written approval by the Engineer and after a

demonstration of effectiveness.

Backhoe-mounted hydraulic or vibratory tampers are preferred for compaction of
backfill in trenches under pavements over 4 feet in depth. The upper 4 feet shallbe
compacted as detailed above or with hand-guided or self-propelled vibratory

compactors or static roller.

For plastic pipelines (HDPE, PVC, PE, or PB), do not compact directly over centerof
pipe until backfill has reached 2 feet above top of pipe.

TABLE 1

COMPACTION REQUIREMENTS

Maximum
Compaction
Layer
Thickness Minimum
Construction Element (inches) ASTM | Compaction
. STRUCTURES*
a. Fill beneath foundation elements and 6 D1557 95%
under slabs-on- grade - hand-guided
compaction
Fill beneath foundation elements and 8 D1557 95%
under slabs-on- grade - self-propelled or
tractor-drawn compaction
b. Fill around structures and above 12 D1557 95%
footings
. TRENCHES**
a. Fill under pipelines and pipe bedding 8 D1557 95%
b. Pipe sidefills and top 4-feet of pipe 12 D1557 93%
backfillunder pavements
c. Backfill below 4-feet under pavement 12 D1557 90%
d. Backfill under lawns, gardens and 12 D1557 90%
cultivated fields
e. All other trenches*** 12 D698 85%
[ll. EMBANKMENTS AND FILLS
a. Fill under streets, parking lots, and other 12 D1557 92%
paved areas
b. Embankments not supporting pavement 12 D1557 90%
or structures
c. Rough site grading 12 D698 85%

*Where structural loads are carried bypiles, caissons or other deep foundations, minimum
compaction may be reduced to 92 percent.
** The first 1 foot above non-plastic pipelines shall have a compacted thickness of 12
inches.
*** For cross-country pipelines, lifts may be compacted with a backhoe bucket or other

means, and slightly mounded at the surface provided that regrading is performed within the
guarantee period.
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3.03. FIELD QUALITY CONTROL

A. Material Testing

1.

The Engineer reserves the right to order testing of materials at any time during the
work. The Contractor shall provide testing at no additional cost to the Owner.

Testing shall be performed in accordance with this section and the General Contract
Conditions.

The Contractor shall aid the Engineer in obtaining representative material samples to
be used in testing.

For each material which does not meet specifications, the Contractor shall reimburse
the Owner for the cost of the test and shall supply an equal quantity of acceptable
material, at no additional compensation.

The Contractor shall anticipate these tests and incorporate the time and effortinto
procedure.

B. Compaction Testing

1.

The Engineer reserves the right to order the qualified independent testing laboratory
to conduct in-place density tests of compacted lifts.

Testing shall be conducted for every 200 cubic yards of fill or backfill, or every 100
linear feet of trench backfill placed. Tests are required for each lift of fill or backfill
placed.

The Contractor shall dig test holes and provide access to all backfill areas atno
additional compensation when requested by the Engineer.

For each test which does not meet specifications, the Contractor shall retest at his
cost. If the retest does not meet specifications, the Contractor shall replace and
recompact material to the specifications at no additional cost to the Owner.

The Contractor shall anticipate these tests and incorporate the time and effort into
procedures.

Nuclear moisture density testing by “probe” methods will be acceptable for compacted
layers not exceeding 12 inches in thickness.

a. Nuclear “backscatter” methods will be acceptable only for testingasphalt
paving layers not in excess of 3 inches in thickness.

b. Only certified personnel will conduct nuclear testing.

C. If the nuclear method is utilized, the results shall be checked by at leastone in-
place density test method described above.

C. Unacceptable Stockpiled Material - Stockpiled material may be tested according to material
testing materials.
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D.  Alternate Methods of Compaction - The Contractor may employ alternate methods of
compaction if the desired degree of compaction can be successfully demonstrated tothe
Engineer’s satisfaction.

E. Select Material - Onsite

1. Any onsite material may be used for select fill material provided it meets all the
requirements of the equivalent off-site material.

2. No onsite material shall be used without prior approval of the Engineer.

F. Systematic Compaction - Compaction shall be done systematically, and no consideration
shall be given to incidental coverage due to construction vehicle traffic.

3.04. PROTECTION
A. Prior to terminating work for the day, the final layer of compacted fill, after compaction, shall
be rolled with a smooth-wheel roller if necessary to eliminate ridges of soil left by tractors or

equipment used for compaction or installing the material.

B.  As backfill progresses, the surface shall be graded so as to drain off during incidence of rain
such that no ponding of water shall occur on the surface of the fill.

C.  The Contractor shall not place a layer of fill on snow, ice or soil that was permitted to freeze
prior to compaction.

1. These unsatisfactory materials shall be removed prior to fill placement.

END OF SECTION
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PART 1

SECTION 02510

ASPHALT CONCRETE PAVING

GENERAL

1.01. DESCRIPTION OF WORK

A
B.
C.
D

E.

Asphalt paving; top course, binder, and base course.
Driveways and parking areas.

Compaction.

Tolerances.

Field quality control.

1.02. REFERENCES

A

B.

New York State Department of Transportation (NYSDOT) Standard Specifications, dated
January 2, 1990.

NYSDOT - Manual of Uniform Traffic Control Devices.

1.03. PERFORMANCE REQUIREMENTS

A

Paving and repaving accomplished under this contract shall meet the finishedgrades,
elevations and profiles shown on the Drawings.

1. Where pavement replacement is being accomplished, match the sectional profiles of
the existing pavement unless otherwise stated herein or shown on the Drawings.

All thicknesses of pavement courses described herein or shown on the Drawings are after
completion of compaction.

1.04. SUBMITTALS

A

B.

Submit under provisions of Contract General and Supplemental Conditions.

Submit certification of plant job mix formulas that have been approved by the NYSDOT.

1.05. QUALITY ASSURANCE

A

21213

Perform work in accordance with the NYSDOT Standard Specifications, dated January 2,
1990, as amended to date and as they apply to the following:

1. Materials and batch plant requirements.
2. Construction procedures except as modified herein.
3. Weather and seasonal limitations except as modified herein.

Paving work shall be performed by a qualified paving contractor or subcontractor
acceptable to the Owner and Engineer.
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1.06.

1.07.

1.08.
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ENVIRONMENTAL LIMITATIONS

A

Weather and Seasonal Limitations - Asphalt concrete and bituminous surfacetreatments
shall not be placed on wet surfaces or when it is raining or when conditions prevent the
proper handling, compacting or finishing of the asphalt concrete or when the surface
temperature is less than specified in the following table:

Surface Temperature
Nominal Compacted Lift Thickness Minimum (Note 1) Seasonal Limits
3" or greater 40° F None
Greater than 1" but less than 3" 45° F Notes 2 and 3
0.1" or less 50° F Notes 2 and 3
Bituminous surface treatments (Note 3) 70° F or greater Note 4
Notes:
1. All temperatures shall be measured on the surfaces (lay glass thermometer on

surface and read after temperature has stabilized) where the paving is to be placed
and the controlling temperature shall be the average of three temperature readings
taken at locations +25 feet apart.

2. Top course shall be placed only during the period of May 1 to October 15 in all
counties except Dutchess, Orange, Rockland, Putnam, Westchester, Nassau,
Suffolk, and the City of New York in which top course shall be placed only duringthe
period of April 1 to November 15. In addition, when top course is placed between
September 15 and November 15, not less than two rollers shall be furnished and
operated by the Contractor.

3. Surface treatments shall be placed during the period of May 1 up to and includingthe
first Saturday after Labor Day.

4. The ambient temperature shall be not less than 50 degrees F in the shade and not
more than 95 degrees F.

5. Bituminous paving mixtures for curbs, driveways, sidewalks, gutters andother
incidental construction shall be placed on surfaces having a temperature of 45
degrees F or greater. Installation of these items is not subject to seasonal limitations.

6. When work is halted because of weather conditions, limited tonnage enroute to the
project may be placed, if permitted, and the mixture is within the temperature
requirements.

COORDINATION

A.  Coordinate field work including maintenance of traffic, access to private driveways, and
emergency vehicle access.

SCHEDULING

A. Schedule the paving operations such that all paving necessary to provide safe andadequate

maintenance and protection of traffic or for protection of previously laid courses is completed
within the weather and seasonal limitations.
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1. Such scheduling shall include expediting construction operations to permit paving
before the seasonal limitations or by limiting the length of work to that which can be
completed before the seasonal shutdown.

2. The cost of scheduling and sequencing of work to conform with the seasonal
limitations shall be reflected in the bid prices for the related contractitems.

1.10. MAINTENANCE

A.  The Contractor shall maintain driving surfaces, free of ruts and potholes, for maintenance of
traffic until temporary paving or permanent paving is installed.

1. All temporary paving and pavement replacement shall be maintained in asafe,
drivable condition until the pavement wearing course is installed.

2. All subgrade, subbase and base courses shall also be maintained in their specific
finish condition prior to placement of the next course.

B. If the Contractor fails to complete the necessary paving operations prior to weather and
seasonal limitations, all temporary materials and work which become necessary as a result
of such failure, such as the lowering or shimming of castings and protrusions, drainage of
the roadway, providing acceptable rideability, and other work needed for the adequate
maintenance and protection of traffic until paving operations can be completed the following
paving season, shall be at the Contractor’s expense.

C. For a period of one year after issuance of the Certificate of Substantial Completion, the
Contractor shall promptly patch, maintain, repair, and/or replace any pavement that settles
or becomes damaged due to settlement or defective materials or workmanship.

1. Areas to be repaired shall be cut out in a square or rectangular shape to the depth
matching the top course.

2. The vertical face of asphalt to be painted with asphalt emulsion prior to placingthe
asphalt concrete.

3. If more than top course depth of 1-1/2-inch settlement has occurred, the pavement
shall be removed to the subbase and subbase and/or binder and base course
restored to proper grade before restoration of the wearing course.

4, The centerline finished grade, in any case, shall be as shown on the Contract
Drawings.

PART 2 PRODUCTS
2.01.  ASPHALT

A. All asphalt pavement courses shall be hot mix asphalt pavement conforming to material
requirements of the following:

1. Top Course - New York State Item No. 402.128302, 12 mm F1 hot mixasphalt.
2. Binder Course - New York State Item No. 402.198902, 19 mm F9 hot mixasphalt.

3. Pavement Subbase - NYSDOT subbase course 433.0404, Type 4.
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PART 3

4, Tack Coat - New York State Item No. 407.0103, tack coat, emulsified asphalt.

EXECUTION

3.01.  EXAMINATION

A

Permanent restoration of pavements shall not begin until 30 days after trench or structure
backfill has been completed in accordance with the applicable specifications or until testing
of the installed utility has been completed in accordance with the specifications (whichever
is the longest period of time after completion of trench or structural backfill).

1. Completion of backfillshall include compaction tests to ascertain compliance with
degree of compaction required as described in Section 02228, Compaction.

a. Verify base conditions
b. Verify that compacted subgrade is dry and ready to support paving.
C. Verify gradients and elevations of base are correct.

If painted traffic markings on the pavement are to be interrupted by the new pavement
replacement, they are to be restored using an approved traffic paint.

Driveway and Parking Areas

1. Driveways and parking areas that are disturbed or damaged by the Contractor’s
operations shall be restored equal to a new condition.

2. Driveway or parking area aprons which do not meet the elevation of the edge of new
road pavement installed under this project shall be adjusted to meet the new
pavement at a slope not to exceed 1 inch per foot with top course material of the new
pavement, so that the apron conforms to the elevation of the road pavement at each
location.

3. New driveways or parking areas shall be constructed as described herein andas
shown on the Drawings.

3.02. PREPARATION

A

21213

Where project consists of reconstructing existing streets, lower valve boxes andexisting
manholes to subgrade level by removing frame and cover and brick masonry.

1. Cover valve boxes and manholes with steel plates and locate with measured ties.

2. After constructing the subbases and pavement courses, and prior to placing thefinal
top course, recover valve boxes and manholes and raise to finished grade.

All existing and new manholes, frames and covers, valve boxes, curb boxes, etc., shall be
raised or lowered to be 1/2 inch below the new pavement grade.

1. No manhole covers or valve box covers shall be covered with paving material, orbe
exposed in a depression in the pavement greater than 1/2 inch.
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Catch basin frames and grates shall be raised or lowered to be 1 inch below the new
pavement finished grade.

Pavement Cuts

1.

Pavement cuts for final pavement replacement shall be made as describedherein
and in Section 02112, Pavement Cutting.

Pavement cuts shall be made parallel to the centerline of the trench, shall be located
a minimum of 12 inches outside the backfilled trench on undisturbed subgrade and
shall be in a straight line for minimum length of 100 feet between manholes or
between those stations where changes in direction of the installed piping weremade.

Where a full street width overlay is to be installed the cutbacks may follow the
backfilled trench alignment.

Loose, torn, cut, marked up or damaged pavement outside the cutback areas shall
be removed and replaced at the Contractor’s expense and match the proposed
permanent paving.

Pavement cuts in driveways shall be cut back 12 inches and made in astraight
alignment perpendicular or parallel to the driveway and for its full width.

Pavement cuts in parking areas shall be cut back 12 inches and made in astraight
alignment parallel to the centerline of trench.

Preparation of Existing Surfaces

1.

Prior to placing of asphalt concrete, the existing pavement surfaces shall be cleaned
including brooming, mechanical sweeping, and flushing with water such that no dust
or foreign material remains on the existing surface and in accordance with NYSDOT
Specification “401-3.07 Conditioning of Existing Surface” and “633 3.01 Cleaning
Existing Pavement and/or Shoulders.”

After cleaning of surface, all unsealed or inadequately sealed cracks and jointsshall
be cleaned with compressed air and then sealed as required under NYSDOT
Specification “633-3.02 Cleaning, Sealing and Filling Joints and Cracks.”

Prior to placing of asphalt concrete, vertical faces of existing pavement, structures,
curbs and gutters shall receive a tack coat as described in NYSDOT Specification
“407 Tack Coat.” Curbs and gutter faces to be sprayed only to the extent to be
covered by the asphalt concrete.

All new pavement where meeting existing pavement shall be butted up against a vertical
face in the existing pavement.

1.

2.

This vertical face to be cut to the depth of the new pavement.

Where the new pavement is an overlay, the beginning and end of the top course shall
be similarly butted against a vertical face.

The existing pavement shall be removed for a minimum length of 2 feet, asmeasured
parallel to the direction of paving, or greater if required to eliminate any noticeable
bump or to provide adequate drainage away from structures, and to the width of new
pavement.
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Removal of Existing Pavement

1.

Where shown on the Contract Drawings, the Contractor shall remove a portion ofan
existing pavement including Portland cement concrete paving, asphalt concrete
pavement, or to remove an asphalt concrete overlay pavement from a Portland
cement concrete pavement base course, to the limits and profile specified by
grinding, milling, or planing methods.

This process shall yield a base upon which a final pavement course will be applied.

The Contractor shall employ equipment especially designed and manufactured for the
grinding, milling or planing of pavements.

In general, grinding machines are designed for removing and profilingPortland
Cement concrete pavement surfaces while milling and planing machines are
designed for the removing of asphalt concrete pavement surfaces.

The resulting ground, milled or planed surface shall be thoroughly cleaned and freefrom
dust, loose pavement material or other material.

1.

The surface shall be free from gouges, large cracks and unsound, soft orbroken-up
areas.

Gouges shall be made level and true by the use of a trueing and leveling course of
asphalt concrete if allowed by the Engineer.

Cracks greater than 1/4-inch shall be cleaned and filled in accordance with Article
3.02.

Unsound, soft or broken-up areas shall be excavated and repaired in accordance
with Section 02576, Pavement Patching, of these specifications.

PREPARATION - TACK COAT

A

B.

Apply tack coat in accordance with manufacturer's instructions

1.

2.

Tack coat temperature to be not less than 120 degrees F.

The tack coat shall be applied no more than four hours prior to paving of the asphalt
concrete course.

a. No traffic will be allowed on the freshly applied tack coat.

Apply tack coat to contact surfaces of curbs, gutters, and existing vertical surfaces.

PREPARATION - RESET MANHOLE FRAMES

A

Prior to placing wearing (top) course, make final adjustments of manhole frames, catch
basin frames, valve boxes and any other utility structures located in the pavement in
relation to finished grade.

1.

2.

Manhole frames, valve boxes, etc. to set 1/2 inch below finished grade and parallel to
finished crown.

Catch basin frames to set 1 inch below finished grade and parallel to finished crown.
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3.06.
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a. Bevel slope of wearing course (for 6-inch width) around catch basin frame.

INSTALLATION

A.  Install work in accordance with NYSDOT standards.

B. Place asphalt within four hours of applying tack coat.

C. Compact pavement by rolling. Do not displace or extrude pavement from position. Hand
compact with vibratory pans and hand tamps in area inaccessible to rolling equipment.

D. Develop rolling with consecutive passes to achieve even and smooth finish, without roller

marks.

PLACING AND COMPACTING

A

Placing mix in an appropriate ambient temperature and on a surface sufficiently warm to
minimize the risk of excessive cooling before completion of rolling is of paramount
importance. Holding the aggregate particles in place is solely the function of the film of
asphalt. The asphalt cannot perform this function properly if the mix is too cool when rolled.

1. A thin course compresses very little under the roller and, as it cools quickly, it must
be rolled as soon as possible.

2. The Contractor shall supply sufficient number of rollers to perform the required
compaction while asphalt concrete is still hot and in a workable condition and
coordinate speed of paver with rollers such that the degree of compaction required is
obtained.

3. A high degree of densification is not the goal with this type of mix -- the aim isfirm
seating and contact of the aggregate particles.

4. One or two coverages (see Table 1) with a steel-wheeled roller weighing 8 to 10tons
is sufficient. Additional rolling may be excessive, causing a break in the bond of
asphalt between aggregate particles, particularly after the mix has cooled.

5. When overtaken by sudden storms, the Engineer may permit work to continue up to
the amount which may be in transit from the plant at the time, provided the mixture is
within temperature limits specified.

Paving (NYSDOT) - All asphalt concrete shall be installed using self-powered units in
accordance with the NYSDOT Specification “401-3.05 Bituminous Pavers and 401-3.11
Spreading and Finishing", except that the sixth paragraph of 401-3.11 beginning with the
words “If there are less than 1500 square yards. . .” is deleted and the followingsubstituted:

1. A self-powered paving unit shall be provided except where hand methods are
permitted by the Engineer in small areas or areas inaccessible to a paving unit. For
such areas, the mixture shall be dumped, spread, screened and compacted to give
the required section and compaction thickness.

2. Surface Treatment (NYSDOT) - Bituminous surface treatment to be constructedin
accordance with NYSDOT “Section 410 Bituminous Surface Treatment - Single
Course”, Paragraphs 410-1 through 410-3.01 G.

Compaction - Asphalt concrete shall be compacted in accordance with NYSDOT
Specification “401-3.12 Compaction and 401-3.13 Joints” using either option asfollows:
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1. Option A - Tandem roller (static or vibratory) 8 to 10 ton size.
2. Option B - Vibratory compaction.

D. The required number of passes for either vibratory or static rollers, listed in Table 1, are
minimum and may be increased by the Engineer. One pass shall be defined as one
movement of the roller over any point of the pavement in either direction. Static roller
passes shall continue until all ruts, ridges, roller marks or other irregularities are removed
from the surface. The Engineer may alter the compaction procedures for small areas where
the specified procedures are not practical.

TABLE 1
REQUIRED NUMBER OF PASSES (MINIMUM)

Steel-Wheel Tandem

Vibratory Roller Finish Roller
Vibrating Static
Pavement Courses Passes!" Passes” Static Passes
Base (Open Graded Each Lift) 4 2 5
Base (Dense Graded) 4 2 5
Binder (Dense Graded) 4 Not Required 5
Top (Dense Graded All Types) 2 Not Required 2

(M The required number of vibrating passes shall be reduced by one half (1/2) for dual
vibrating drum rollers when the drums are tandem and are both in the vibrating mode.

@ The required number of static passes may be completed by the vibratory roller operating
in the static mode.

E. Unless otherwise directed by the Engineer, vibratory rollers having pneumatic drive wheels
shall compact the longitudinal joint by using one of the pneumatic drive wheels to overlap
the joint in two passes with the drum operating static. Unless otherwise directed by the
Engineer, dual vibrating drum rollers shall compact the joint by overlapping the joints in two
passes with both drums operating static.

F. To prevent adhesion of the mixture to the drum(s), the drum(s) shall be kept properly
moistened with water, or water mixed with small quantities of detergent or other
Department approved materials. If required to prevent pneumatic tire pickup, the pneumatic
drive wheels may be coated with a fine mist spray of fuel oil or other similar material. In all
instances, the surface of the pavement shall be protected from drippings of fuel oil or any
other solvents used in pavings, compaction or cleaning operations.

G. Ifthe Engineer determines that unsatisfactory compaction is being obtained or damage to
highway components and/or adjacent property is occurring using vibratory compaction
equipment, the Contractor shall immediately cease using this equipment and proceed with
the work in accordance with the conventional static compaction procedures at no additional
cost.

The Contractor should note that if he elects to use vibratory compaction equipment, he
assumes full responsibility for the cost of repairing all damage that may occur to highway
components and adjacent property or underground utilities.

3.07. DRIVEWAYS AND PARKING AREAS

A. Paving materials, type of paving, depth of various courses, etc., shallbe as shown on the
Drawings.
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1. The driveways and parking areas shall be cut back 12 inches from outsidedisturbed
or damaged areas as described above and in Section 02112, Pavement Cutting.

2. The work shall include proper compaction of any necessary subbase, base course
and paving courses, in accordance with Section 02228, Compaction.

TOLERANCES

A

Surface Tolerance - The pavement surface shall be constructed to a 1/4-inch tolerance. If,
in the opinion of the Engineer, the pavement surface is not being constructed or has not
been constructed to this tolerance based upon visual observation or upon riding quality, he
may test the surface with a 16-foot straight edge (furnished by the Contractor) or string line
placed parallel to the centerline of the pavement and with a 10-foot straight edge or string
line placed transversely to the centerline of the pavement on any portion of the pavement.

1. Variations exceeding 1/4-inch shall be satisfactorily corrected or the pavement
relayed at no additional cost as ordered by the Engineer.

Thickness Tolerance - The thickness indicated for each of the various courses of
bituminous pavement is the nominal thickness. The pavement shall be so constructed that
the final compacted thickness is as near to the nominal thickness as is practical, and within
the tolerances specified below.

1. Material which is part of a trueing or leveling course or shim course will notbe
considered in pavement thickness determinations.

2. A tolerance not to exceed 1/4-inch from the nominal thickness required for the course
specified under one pay item will be acceptable where the required nominalthickness
is 4 inches or less. A tolerance not to exceed 1/2-inch from the nominal thickness
required for the course or courses specified under one pay item will be acceptable
where the required nominal thickness is over 4 inches. In addition, the sum total
thickness of all bituminous mixture courses shall not vary from the total of the
nominal thickness indicated on the plans by more than 1/4 inch where the total
nominal thickness is 4 inches or less; or more than 1/2-inch where the total nominal
thickness is over 4 inches but not more than 8 inches; and by not more than 5/8-inch
where the total nominal thickness is more than 8 inches.

FIELD QUALITY CONTROL

A. The required degree of compaction for wearing or top courses and shim course is afinished
product having not more than 7 percent air voids.

B.  The Engineer reserves the right to order testing of materials at any time during the work.
The Contractor shall provide testing at no additional cost to the Owner.

PROTECTION

A. Any pavement, constructed or reconstructed, which is subsequently damaged due to activity
of work under this contract, shall be removed and replaced by the Contractor at no additional
cost to the Owner.

B. Protect pavement from vehicular traffic until compaction is completed.

END OF SECTION
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SECTION 02576

PAVEMENT PATCHING

GENERAL
DESCRIPTION OF WORK
A. Bituminous pavement patching.
B. Compaction.
C. Testing.
REFERENCES

A. New York State Department of Transportation Standard Specifications dated January 2,
1990.

B. NYSDOT - Manual of Uniform Traffic Devices.
SUBMITTALS

A. Refer to Section 02510, Asphalt Paving.
ENVIRONMENTAL LIMITATIONS

A. Patching to be performed only when temperature and weather meet the requirementsas
described in Section 02510, Asphalt Paving.

SCHEDULING

A. Schedule patching work in coordination with local authorities having jurisdiction over the
site.
PRODUCTS

MATERIALS

A. Refer to Section 02223, Backfilling for pavement backfill and subgrade requirements.

B. Refer to the paving details on the Contract Drawings for description of bituminous material
for patching.

1. Patches over 2 inches deep use a combination of courses of binderand wearing
course as approved by the Engineer.

C. Provide asphalt emulsion for tack coating of existing edges of patch.
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PART 3 EXECUTION
3.01. EXAMINATION

A. Allbituminous pavement patching shall be done with asphalt concrete material matching
existing pavement.

3.02. PREPARATION

A. Prior to all patching, the affected area shall be cut out as per Section 02112, Pavement
Cutting, in a rectangular or square shaped manner.

1. Cutting and removal of existing material to extend 12 inches outside the affected
area.

2. Two sides of the area shall be at right angles to the direction of traffic.

3. All material within the cut-out area to be removed down to a firm subgradeand
disposed offsite as surplus material.

4, The surface area to be cleaned of all partially weathered or disturbed material and
compacted to provide a clean hard foundation and clean interface between patchand
existing pavement.

3.03. INSTALLATION
A. Subbase shall be brought to grade with specified base material.

1. For bituminous patching a tack coat shall be applied to the vertical faces of the
existing pavement prior to placing asphalt material. Refer to Section 02510, Asphalt
Paving.

B. A bituminous (asphalt concrete) patch shall then be applied to a depth equal to the original
bituminous material, but not less than two courses of 1-1/2 inches each (material to be
placed against the edges of the hole first).

1. Avoid pulling material from center of patch to the edges, instead if more material is
needed at the edge, it should be deposited there, and the excess raked away.

2. Sufficient material should be used to ensure that after compaction, the patched
surface will be at the correct grade and slope, slightly higher than the adjacent
pavement, and not below the adjacent pavement.

3. Each course shall be thoroughly compacted by the use of mechanical tampers,
vibratory plate compactors and hand tampers for small areas and roller for large
areas.

3.04. TOLERANCES
A. After completion of patching, the Contractor shall check smoothness with straight edge or
stringline. Deviations of 1/8 inch or more shall be corrected.

END OF SECTION
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SECTION 02698

UNDERGROUND PROCESS PIPING

PART 1 GENERAL
1.01. DESCRIPTION OF WORK

A. Underground process pressure and gravity flow piping, fittings and specials located outside
structures.

B. Miscellaneous appurtenances.
C. Shop tests.
D Installation.
E. Testing.
1.03. REFERENCES

American National Standards Institute (ANSI). American Water Works Association (AWWA).
American Society for Testing Materials (ASTM).

A. Ductile Iron and Gray Iron Pipe

ANSI A21.4/AWWA C104 | Cement-Mortar Lining for Ductile Iron and Gray Iron Pipe and
Fittings for Water

ANSI A21.4/AWWA C105 | Polyethylene Encasement for Ductile Iron Piping for Water and
Other Liquids

ANSI A21.10/AWWA Ductile Iron and Gray Iron Fittings, 3-inch through 48-inch, for

C110 Water and Other Liquids

ANSI A21.11/AWWA Rubber Gasket Joints for Ductile Iron and Gray Iron Pressure

C111 Pipe and Fittings

ANSI A21.50/AWWA Thickness Design of Ductile Iron Pipes

C150

ANSI A21.51/AWWA Ductile Iron Pipe Centrifugally Cast in Metal Molds and Sand

C151 Lined Molds for Water and Other Liquids

AWWA C600 Installation of Ductile Iron Water Mains and Their
Appurtenances

ASTM A126 Gray Iron Castings for Valves, Flanges, and Pipe Fittings

1.04. SUBMITTALS
A. Submit under provisions of Section 01300, Submittals.

B. Product Data - Provide data, indicating conformance to ASTM/AWWA codes, pipe material,
sizes, class, dimension, joint type and accessories.

C. Manufacturer’s Installation Instructions - Indicate special procedures required to install
products specified.
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1.05.

1.06.

1.07.

1.08.

1.09.
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Results of shop tests, if required.
Manufacturer’s Certification - Certify that (products) meet or exceed specified requirements.

Submit certifications for iron and steel products in accordance with AlS requirements and
the General Contract Conditions.

Submit applicable warranties.

Current welder certificates of welders that are utilized in fabrication, erection and
installation. Each welder shall have a permanent identifying mark next to each weld.

PROJECT RECORD DOCUMENTS

A

B.

Submit documents under provisions of Section 01700, Closeout and Record Documents.

Submit marked-up record drawings including record location of pipe connections, valves,
cleanouts, bends, tees, manholes, and rim and invert elevations. Invert elevations to be of
the pipe invert at a point where the pipe enters or exits a structure.

Identify and locate on record drawings existing utilities and services not indicated in the
Contract Documents but discovered during construction.

REGULATORY REQUIREMENTS

A

Conform to the requirements of regulatory agencies having jurisdiction over the work.

FIELD MEASUREMENTS

A

Prior to start of construction, verify the field measurements and elevations that existing
conditions, structures, and elevations are as shown on Drawings. Notify Engineer of
specific differences.

Prior to start of construction, where ordered, verify by exploratory excavations that existing
underground utility locations and elevations are as shown on Drawings prior to installation
of crossing pipes or to confirm location and elevation of uncharted utilities. Notify Engineer
of location and elevation and allow Engineer sufficient time to determine any changes
required as a result of such exploratory excavation, prior to start of construction.

Where connections are to be made to existing pipes, confirm the type of material and the
outside dimensions of pipes.

TEST REQUIREMENTS

A

Requirements for pressure testing of pressure process piping installed under this section
are described in the Table at the end of this Section.

COORDINATION

A

B.

Coordinate work under provisions of the General Contract Conditions.

Coordinate the work with Owner where affecting operation of existing structures and
treatment facilities.
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PRODUCTS

GENERAL

A. All products included in this section shall conform to the requirements of the standard
specifications referenced herein.

B. Pipe material, pipe class and pipe sizes shall be furnished and installed as specified within
this section.

C. Underground process piping shall be installed as shown on the Drawings.

MATERIALS

A. Ductile Iron Pipe (DIP)

1.

All DIP shall be restrained joint and flanged pipe conforming to ANSI/AWWA
C151/ANSIA21.51.

DIP shall be rated for a minimum water pressure of 150 psi and be minimum Class
52.

All DIP shall have an interior double cement lining and bituminous seal coat in
accordance with ANSI/AWWA 21.4/C104, latest date. DIP shall have an external
bituminous seal coat. All seal coats to be a minimum of 1 mil thick. Linings shall
consist of cement mortar, centrifugally applied, and shall not be less than 1/8 inch for
6 inch pipe.

Fittings 24 inches in diameter and less shall conform to ANSI/AWWA C110/A21.10
(full body fittings) or ANSI/AWWA C153/A21.53 (Class 350 compact fittings). Fittings
greater than 24-inch diameter shall conform to ANSI/AWWA C110/A21.10 (full body
fittings).

Joints - Unless otherwise specified in this section, fittings shall be furnished with
mechanical joints and pipe shall be furnished with restrained push-on joints
conforming to ANSI/AWWA C111/A21.11. The type of joint shall meet the following
standard requirements:

a. Push-On Joint - Rubber gasket joint conforming to AWWA Standard C111.

b. Mechanical Joint - Gasketed and bolted joint of the stuffing box type
conformingto AWWA Standard C111.

C. Flanged Joint - Flanged and bolted joint conforming to AWWA Standard C110.

d. Restrained Push-On Joint - Rubber gasket restrained joint conforming to
AWWA Standard C111.

e. Restrained push-on joints shall permit the following maximum pipe deflection:

Pipe Size Maximum Deflection (Degrees)
4” through 127 5.0
14” through 18” 3.0
20” through 36” 1.5
42" thru 54” 0.5
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f. Restrained joint pipe shall be TR Flex as manufactured by U.S. Pipe and
Foundry, Flex-Ring Joint pipe as manufactured by American Ductile Iron Pipe
Company, Snap-Lok restrained joint piping by Griffin Pipe Products, or equal;
where necessary, Megalugs Series as manufactured by EBAA Iron Inc. are
allowable.

6. All pipe and fittings used for process piping shall be lined and coated as specified in
Article 2.04.

PIPE ACCESSORIES
A. Fittings

1. Same materials, class, coatings and linings as pipe unless under Article 2.02 it was
specifically described otherwise.

2. Fittings molded or formed to suit pipe size and end design and in required tee, bends,
elbow, couplings, adapters, and other configurations.

B. Pipe openings in existing walls shall be precast or core drilled and completely sealed
against water seepage with a mechanical type seal consisting of interlocking synthetic
rubber links and nuts with pressure plates wider at ends, the seal shall be a link seal
manufactured by Thunderline Corporation, Wayne, MI, or equal.

C.  Wall fittings capable of accepting pipe joints being used shall be installed in new
construction.

LININGS AND COATINGS

A. Inside of pipe (ductile iron and steel pipe only, except piping for air service)

1. Pipe and fittings for all potable and non-potable water lines shall be double cement
lined and seal coated in accordance with ANSI 21.4/AWWA C104.

2. Pipe and fittings for all other process piping shall be lined with asphaltic material,
minimum 1 mil thick, in accordance with ANSI/AWWA C104/A21.4.

B. Outside of Pipe
1. Underground Pipe

a. Ductile Iron Pipe - All underground and concrete-encased ductile iron pipeand
fittings shall be asphalt coated in accordance with AWWA C104.

2. All ductile iron and steel pipe and fittings shall be factory primed and coated.
IDENTIFICATION
A. Each pipe length and fitting shall be clearly marked with:

1. Manufacturer’'s name and trademark.

2. Nominal pipe size and class.
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3. Material designation.
2.06. ENCASEMENT
A. Where shown on the Drawings, pipes shall be encased in 4,000 psi mix concrete.

B. Where shown on the Drawings or as specified by the Engineer, pipes shall be encased in a
polyethylene sleeve. Damage to wrapping during pipe laying or backfilling operations shall
be repaired with additional sleeve material and adhesive tape.

2.07. COUPLINGS

A. Couplings to be ductile iron fittings, Smith Blair Model 441, or equal with stainless steel
bolts and nuts. The couplings shall receive two coats of coal tar epoxy paint on all exterior
surfaces prior to installation.

PART 3 EXECUTION
3.01. EXAMINATION

A. Verify that trench cut, excavated base and pipe bedding are ready to receive pipe and that
excavations, pipe, and bedding dimensions and elevations are as shown on Drawings.

B.  All pipe or fittings which have been damaged in transit or which are obviously deformed or
refinished in any way shall be rejected, marked, and removed from the site of the work.

1. Any pipe or fitting which Engineer suspects is improper for the job shall be
temporarily rejected, marked, and set aside for subsequent investigation to determine
its conformity with the specifications.

2. All pipe fittings and specials shall be carefully inspected in the field before lowering
into the trench. Cracked, broken, warped, out-of-round, damaged pipe joints
including damaged pipe lining or coatings or specials, as determined by Engineer,
shall beculled out and not installed.

a. Such rejected pipe shall be clearly tagged in such manner as not to deface or
damage it, and the pipe shall then be removed from the job site by Contractor
at his own expense.

3.02. PREPARATION

A. Contractor shall have on the job site with each pipe laying crew, all the proper tools,
gauges, pipe cutters, lubricants, etc. to handle, cut and join the pipe.

B. Flat-bottom trenches of required width shall be excavated to the necessarydepth as
required and maintained in accordance with Section 02225, Trenching.

C. Prior to installing the pipe foundation material, trenches shall have all water removed and all
work performed in a dry trench.

D.  Allpipes, fittings and specials which are to be installed in the open trench excavation shall

be properly bedded in and uniformly supported on pipe foundations of the type specified in
Section 02225, Trenching, and shown on the Drawings.
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1. Stones 2 inches and larger shall be removed from the bearing surface of the pipe
foundations.

Pipe foundation bedding material shall be spread in maximum 8-inch layers and each layer
shall be compacted up to the spring line of the pipe.

Compaction methods include hand tamping with T-bars, flat heads, shovel slicing as well as
mechanical compactors.

Contractor shall perform his bedding operations with care to maintain line and grades.

Suitable holes or depressions shall be provided in the pipe bedding to permit adequate
bedding of bells, couplings, or similar pipe projections.

3.03. LINES AND GRADES

A

Contractor shall furnish all labor, materials, surveying instruments, and tools to establish
and maintain all lines and grades.

1. Contractor shall have personnel on duty or on standby call, at all times, who are
qualified to check line and grade of pipe lines as they are installed.

During construction, Contractor shall provide Engineer, at this request, all reasonable and
necessary materials, opportunities, and assistance for setting stakes and making
measurements, including the furnishing of one or two rodmen or chainmen as needed at
intermittent times.

Contractor shall carefully preserve bench marks, reference points and stakes established
by Engineer or Owner, and in case of willful or careless destruction by his own operations
he will be charged with the resulting expense to reestablish such destroyed control data
andshall be responsible for any mistakes or delay that may be caused by the unnecessary
loss or disturbance of such control data.

Contractor may use laser equipment to assist in setting the pipe provided he can
demonstrate satisfactory skill in its use.

The use of string levels, hand levels, carpenter's levels or other relativelycrude devices for
transferring grade or setting pipe are not to be permitted.

3.04. TOLERANCES

A

B.

Pipes shall be laid to the lines and grades shown on the Drawings.

Minimum depth of cover shall be maintained as shown on the Drawings or as described
herein.

3.05. INSTALLATION

A

21213

Installation of ductile iron pipe or plastic pipe to be in conformance with ASTM C600 or ASTM
D2774, respectively, except as modified in this section or referenced sections or as shown
on the Drawings.
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Contractor shall furnish slings, straps and/or approved devices to provide satisfactory
support of the pipe when it is lifted.

1. Transportation from storage areas to the trench shall be restricted to operations that
can cause no damage to the pipe or lining or castings.

The pipe shall not be dropped from trucks onto the ground or into the trench.

Each pipe section shall be placed into position in the trench on the pipe bedding in such
manner and by such means required to cause no injury to the pipe, persons or to any
property.

The method of laying and jointing the pipe shall be in accordance with the
recommendations of the manufacturer.

1. Each pipe shall be aligned with that already in place, forced home completely with
horizontal axial movement and held securely in position.

2. The bell of each pipe length to be laid in the same direction the installation is
proceeding.

At the joints, enough depth and width shall be provided to permit the pipe layer to reach
entirely around the pipe so that the joints may be made in accordance with the
manufacturer's recommendations.

1. Mechanical-type joints shall be tightened within the AWWA recommended torque
range.

Pipes, fittings, and specials shall be firmly bedded in the pipe foundation and shall have full
bearing throughout their entire length, which shall be accomplished bycombination of
shaping the bedding and adequately compacting the pipe bedding and backfill under and
around the pipe to the spring line of the pipe.

1. The remaining backfill shall be installed in accordance with Sections 02225,
Trenching and 02228, Compaction.

Pipe laid in normal trench excavation shall not be laid on wood blocking.

Mechanical joint and flange connections shall be installed in accordance with the
manufacturer’s recommended procedure. Mechanical joint adapters and flanges shall be
centered and aligned to the mating component before assembling and tightening bolts. In
no case shall mechanical joint gland or flange bolts be used to draw the connection into
alignment. Bolt threads shall be lubricated, and flat washers should be used under the nuts.
Bolts shall be evenly tightened according to the tightening pattern and torque step
recommendations of the manufacturer. At least one hour after initial assembly, flange
connections shall be retightened following the tightening pattern and torque step
recommendation of the manufacturer. The final tightening torque shall be as recommended
by the manufacturer.

Backfill material within 12 inches of the pipe shall be free of stones greater than 2 inches in
any dimension.

Unless otherwise shown on the Drawings, the minimum total finished cover over the top of
the pipe barrel of all pipe shall be 3 feet.

Refer to Section 02225, Trenching, for other installation guidelines and requirement.
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To deflect a pipe joint, first join the pipe in the proper manner and deflect the pipe within the
allowable deflection recommended by the manufacturer.

Installation of AWWA C905 and/or AWWA C909 pipe shall be in accordance with AWWA
605.

BRACING AND BLOCKING

A

H.

Restrained joint piping shall be used for all underground piping, except for storm drains and
gravity sanitary sewer, unless non-restrained piping is specifically permitted by the Contract
Drawings.

All bends, tees, crosses, plugs, etc., in non-restrained joint piping systems designed to
operate at 20.0 psi or greater shall be braced and blocked with wood and then anchored
with concrete thrust blocks so that there will be no movement of the pipe in the joints due to
the internal or external pressures.

The concrete shall be placed around the fittings and completely fill the space between the
fittings and walls of the trench, from 6 inches below the fittings of pipe to 12 inches above
the fittings and in accordance with the dimensions and details shown on the Contract
Drawings.

The anchor concrete shall be so placed that the bell and spigot joints or other joints may be
tightened, if necessary.

Steel ties shall be used only where shown on the Drawings.

Prior to installation of the concrete anchor, Contractor shall wrap all fittings with a minimum
of 8 mil thick polyethylene.

Cast-in-place concrete used in constructing concrete thrust blocks shall be in accordance
with Section 03300, Cast-in-Place Concrete.

Blocking and bracing is not required for restrained joint piping.

TEMPORARY PLUGGING

A

At all times when pipe laying is not actually in progress, the open ends of the pipes shall be
closed temporarily with pipe plugs or by other means such that there is no possibility of any
water or foreign material entering the line.

If water is in the trench when work is resumed, the plugs shall not be removed until the water
has been removed and work can proceed in a dry stable trench.

CLEANING PIPELINE

A

At the conclusion of the work, Contractor shall thoroughly clean all new pipes by flushing with
water or other means to remove all dirt, stones, pieces of wood, etc., which may have entered
during the construction period.

1. If, after this cleaning, any obstructions remain, they shall be corrected to the
satisfaction of Engineer.

2. Pipes shall be flushed at a minimum rate of 2.5 feet per second for a suitable
duration.
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B. Where required Contractor shall use mechanical methods to clean pipes when flushing
does not remove all obstructions or material.

3.09. TESTING
A. The following testing procedures shall be utilized, as required:
1. Force mains and pressure sewer systems shall be tested as follows:
a. 2-hour test at 50 psi.

B.  Any section of pipe that fails the pressure or leakage test shall be dug up and replacedor
permanently repaired as approved by Engineer.

1. The replaced or repaired section shall be retested.

(continued)
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3.10. PIPING SCHEDULE

Predominant

Size(s) Schedule Test
Pipe No. Identity (Inches) Pipe Material or Class Joints Procedure
UH Force Main 24 DIP Class 52 Restrained mechanical 2 hours at 50 psi
TA Force Main 24 DIP Class 52 Restrained mechanical 2 hours at 50 psi

21213

END OF SECTION
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SECTION 02734

SANITARY SEWER MANHOLES

GENERAL

DESCRIPTION OF WORK

o O

m

Factory design and manufacture of manhole sections and accessories.
Quality assurance and control.

Field installation of manholes.

Connection of sewer pipe.

Construction of bench walls and flow channels.

Installation of frames and covers.

REFERENCES

ASTM A48 Gray Iron Castings

ASTM A536 Ductile Iron Castings

ASTM C62 Building Brick

ASTM C90 Hollow Load Bearing Concrete Masonry Units

ASTM C144 Aggregate for Masonry Mortar

ASTM C150 Portland Cement

ASTM C207 Hydrated Lime for Masonry Purposes

ASTM C443 Joints for Circular Concrete Sewer and Culvert Pipe Using Rubber Gaskets

ASTM C478 Precast Reinforced Concrete Manhole Sections

ASTM C923 Resilient Connectors Between Reinforced Concrete Manhole Structures,

Pipes and Laterals

SUBMITTALS

A

Submit shop drawings of typical manufactured wall sections and bases proposed for this
project, including joint design and related details for field assembly. Include certification of
conformance with Contract Documents and the appropriate ASTM Specification.

Submit shop drawings of typical cast iron frames and covers proposed for this project.

Anti-Flotation Design - Structure shall be designed by a registered Professional Engineer.

1. Design shall include anti-flotation collar to withstand flotation under full hydrostatic
head with a 1.25 factor of safety for all manholes.

a. 4-Foot Inner Diameter - Flotation collar shall be minimum of 4-inch.

b. 5-Foot Inner Diameter - Flotation collar shall be minimum of 6-inch.
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C. Greater than 5-Foot Inner Diameter - Flotation collar reviewed on a case-by-
case basis.

D.  Submit certifications for iron and steel products in accordance with AIS requirements and
Section 01300, Submittals.

1.04. QUALITY ASSURANCE

A. Precast reinforced concrete wall sections and bases for manholes shall be manufactured in
a plant approved by Engineer.

B. Completed manholes shall be watertight.
1.05. QUALITY CONTROL INSPECTION

A. The quality of all materials, the process of manufacture and the finished sections shall be
subject to inspection by the Engineer. Such inspection may be made at the place of
manufacture, and/or at the work site after delivery. Manhole sections shall be subject to
rejection if they fail to meet the specification requirements, even though sample sections
may have been accepted as satisfactory at the place of manufacture. Sections rejected
after delivery to the site shall be tagged and removed from the job site immediately. All
sections which have been damaged after delivery will be rejected, or if already installed,
shall be removed and replaced at the Contractor's expense.

B. All sections shall be inspected for general appearance, dimensions, soundness, etc. The
surface shall be dense, close-textured and free of blisters, cracks, roughness, exposure of
reinforcement, damaged joints, and dimensional distortions or other irregularities.

C.  Frames and covers shall be manufactured true to pattern and shall be of uniform quality,

free from blowholes, porosity, hard spots, shrinkage distortion or other defects. Covers
shall seat uniformly in any position in the frame without rocking.

PART 2 PRODUCTS
2.01. PRECAST CONCRETE BASES
A. Design and manufacture of precast concrete bases for manholes shall conform to the
requirements of this section and ASTM C478. Bases shall conform to the dimensions
indicated on the Drawings, and the horizontal joint at the top of the base shall be
compatible with that of the precast wall section.
B. Precast bases shall be manufactured to contain openings in the wall, of minimum size, to
receive the ends of the installed sewer pipe. Openings shall be accurately positioned to

conform with line and grade of the connecting sewer.

C. The top of the manhole base shall extend at least 10 inches above any pipe openings in
the base.

2.02. PRECAST CONCRETE WALLS AND MANHOLES TOPS

A.  Design and manufacture of precast concrete walls shall conform to the requirements of this
section and ASTM C478.
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Precast concrete walls shall be made with straight, circular pipe sections and eccentric
cone sections if manhole steps are required and concentric cone sections where no steps
are required. The total height of precast wall required for each manhole shall be determined
in the field, and shall be such that the vertical distance between the top of the assembled
precast units and the bottom of the installed cast iron manhole frame is a minimum of

4 inches and a maximum of 12 inches, to allow for grade adjustment rings.

If required, manhole steps shall be cast integrally with or grouted solid into the precast wall
units. Lifting holes that extend completely through the manhole are not permitted in the
precast units.

All joints in the precast wall, including the joint at the top of the base, shall be made up
using either one of the following:

1. “Snap-On”-type O-ring gasket, and shall conform to ASTM C443; except that joint
taper shall not exceed 3-1/2 degrees. The precast sections shall be provided with a
special groove (cast into the male end) to receive and hold the gasket in position
during joint assembly.

2. Two beads of butyl-type rope joint sealant material. Install to manufacturer's
specifications. Barrel mating surfaces shall be clean, dry, and free from grease, oil,
dirt, or organic matter to assure a proper watertight seal between seating and butyl
rope material.

When using O-ring gaskets, the gap between sections shall be packed on the inside and
outside with grout after joint assembly. The grout shall be A-H Axpandcrete by Anti-Hydro,
Masterflow 713 Plus by Degussa, or Five Star® Grout by Five Star Products, Inc., or equal,
and shall be troweled smooth so that no projections remain on the inside. There shall be
concrete to concrete bearing between the various sections, and the gasket shall not
support the weight of the section.

If required, precast reinforced concrete slab tops for manholes shall be manufactured in
accordance with ASTM C478, except that thickness and reinforcing shall be as shown on
the Drawings. Openings shall be of the proper diameter to receive the frame specified.

Manhole tops shall be cast with four threaded inserts to accommodate frame hold-down
bolts.

MONOLITHIC CAST-IN-PLACE CONCRETE BASES

A

Cast-in-place concrete bases are not permitted, except when constructing a new manhole
on existing concrete sewers.

FRAMES AND COVERS

A

Frames and covers shall be of the make, style, opening, height, weight, and other
designation as specified herein and as shown on the Drawings.

Material shall be gray cast iron conforming to ASTM A48, Class 30; or shall be ductile cast
iron conforming to ASTM A536, Grade 60-40-18.

Manhole frame and covers shall be H-20 load rated.
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Unless otherwise scheduled, frames and covers shall be heavy duty, non-penetrating
pickhole type of non-rocking design, and shall have machined bearing surfaces to prevent
rocking and rattling under traffic loads. Covers shall have cast in, 1-1/2-inch wide, raised
letters, the words "RCSD NO. 1".

Unless otherwise noted, all manhole covers shall be self-sealing and shall be furnished with
O-ring rubber gaskets.

Surface finish shall be smooth and well-cleaned by shot-blasting or by some other
approved method.

Frames and covers shall have clear opening of 30-inch diameter.

Rubber gasketed lids shall be installed on all manholes into which pressure sewer
discharges and all meter pit manholes.

Acceptable manufacturers are:
1. East Jordan Iron Works; Pattern 1230A1 (cover); 1234Z (frame).
2. Neenah Foundry Company.

3. Or approved equal.

MANHOLE STEPS

A.

Manhole steps are to be provided in manholes. Steps are to be cast in or grouted solid into
the precast units at intervals of 12 inches. Steps shall be in conformance with OSHA
requirements having drop front or equivalent. Bolted-on type are not acceptable. Manhole
steps to be Neenah Casting Company R-1982F, M.A. Industries, Inc. copolymer
polypropylene reinforced with 1/2-inch steel rod or equal.

GRADE RINGS

A

B.

General - Grade adjustment for a manhole shall not exceed 12 inches.

Precast Concrete Grade Rings - Precast concrete grade rings for leveling units shall be
manufactured in compliance with the requirements of the Specifications for Precast
Reinforced Concrete Manhole Sections, ASTM C478; and shall be as thick as necessary to
provide the required grade adjustment but not less than 3 inches in height. Split grade rings
are unacceptable. Broken or cracked concrete grade rings will not be acceptable.

Rubber Grade Rings

1. Rubber grade rings (rubber adjustment riser) for leveling units shall comply with the
following:
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Physical Properties

Test Results

Test Method

Density

+1.098 g/cm?

ASTM C642-90

Durometer Hardness
« Molded surface
o Interior surface

75A + 10 points
73A + 10 points

Based on ASTM
D2240

Tensile strength

1.6 MPa (232 psi) (not less
than 1 MPa)

ASTM D412-87

Compression deformation
o Initial deformation
« Final deformation

Under 1 MPa (145 psi)
6 +4 percent
6 +4 percent

Based on ASTM
D575

Compression set

0.4 percent (no more than 4
percent) under 1 MPa (145 psi)

Based on ASTM
D395

Freeze and thaw when exposed to
deicing chemicals

No loss after 50 cycles

ASTM C672-91

Coefficient of thermal expansion

1.08 x 104 mm/mm/°C
(6 x 105 in/in/°F)

ASTM C531-85

Weathering (70 hours at 70
degrees C)

e Hardness retained

« Compressive strength retained
o Tensile strength retained

o Elongation retained

100 + 5 percent
100 + 5 percent
100 + 5 percent
100 + 5 percent

ASTM D573-88

2. Rubber grade rings shall only be used in paved areas.

3. Tapered rubber grade rings shall be used to accommodate sloped paved surfaces.

CEMENT GROUT

A. Cement grout shall be non-shrink, non-metallic.

B. Use Type | cement where grout is not in contact with sewage.

C. Use Type Il (sulfate resistant) where grout is in contact with sewage.

EPOXY BONDING COMPOUND

A. Provide a high modulus, low viscosity, moisture insensitive epoxy adhesive having the

following characteristics:

1. Mix Ratio - 200 percent solids, two-component, mixed one part by volume
component B to two parts by volume component A.

2. Ultimate Compressive Strength - 13,000 psi after cure at 73 degrees F and
50 percent relative humidity determined in accordance with ASTM D695.

3. Acceptable Manufacturers

a. Sika Corporation, Sikadur Hi-Mod.

b. A.C. Horn, Inc., Epoxtite Binder.
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C. Euclid Chemical Company, 452 Epoxy System.

PIPE SEALS

A. Sanitary sewer connections between manholes and pipes shall be constructed using
flexible rubber pipe to manhole connectors in accordance with ASTM C923.

B. Acceptable flexible pipe connectors include the Z-Lok gasket and the X-Cell gasket as
manufactured by A-Lok Products, Inc., Kor-N-Seal connectors as manufactured by
Trelleborg Pipe Seals Milford, Inc., or an approved equal.

C.  All associated hardware shall be stainless steel.

D. Elastomeric waterstop gaskets are not permitted.

E. The ends of the pipe shall be accurately positioned in the openings, properly secured

against movement, and the remaining annular space between the pipe wall and the base
completely packed with A-H Axpandcrete by Anti-Hydro, Masterflow 713 Plus by Degussa,
or Five Star® Grout by Five Star Products, Inc., or equal. Before the grout has set, the
Contractor shall recheck invert elevations of the ends of the pipe, and perform any
adjustments which are necessary to establish the required line and grade of the sewer.

CAST-IN-PLACE CONCRETE

A

Cast-in-place concrete used in constructing manhole bench walls shall conform to
requirements of Mix "C" concrete specified in Section 03300, Cast-In-Place Concrete.

WATERPROOFING

A

The Contractor shall furnish manholes waterproofed over the entire exterior surface that will
be below finished grade. The waterproofing shall not mar or interfere with the specified
exterior finish for these structures. Waterproofing shall be accomplished prior to structure
installation for precast sections, and shall be applied to dry surfaces under proper weather
conditions.

Waterproofing shall consist of a two-coat application of coal tar compound as manufactured
by Koppers Bitumastic Super Service Black; Tnemec Heavy Duty Black 46-449; Preco
Nitoproof 600; or equal, and shall be applied according to manufacturer's specification.
Total thickness of the two-coat application shall not be less than 16 mils.

The interior surfaces of manholes and structures shall be painted with Haze Gray Sherwin
Williams Cor-Cote SC Sewer-Cote; Tnemec Series 218 MortarClad surface primer with
Gray Series 446-Color Perma-Shield MCU finish coat; or equal in accordance with
manufacturer’'s recommendations.

INTERIOR EPOXY LINING

A

Contractor shall install a polymer epoxy spray on the interior of manholes. The spray shall
be designed specifically for protection of the concrete manhole from sanitary sewer service.
Properties are as listed:

1. Compressive Strength (ASTM C579) - 6800 psi.

2. Flexural Strength (ASTM C580) - 4600 psi.
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5.

6.

Modulus of Elasticity (ASTM C580) - 5.5 x 105 psi.
Tensile Strength (ASTM C307) - 2500 psi.
Bond Strength to Dry or Damp Concrete Manhole (ASTM C478) - Concrete failure.

Thermal Expansion Coefficient - 3.8 x 10-5.

B.  Thickness shall be 60 to 125 mils. Lining shall be Sauereisen SewerGard Rotary Spray No.
210RS or equal in accordance with manufacturer's recommendations. Surface shall be high
pressure washed (4,000 to 7,000 psi) and any voids filled in with Sauereisen Filler
Compound No. 209 and/or Substrate Resurfacer No. F-121. All work shall be done in
accordance with manufacturer's recommendations.

EXECUTION

EXAMINATION

A.  Verify that subgrade elevations for manhole bases are correct and excavation is
dewatered.

B.  Verify that rejected (tagged) units have been removed from the site.

PREPARATION

A. Provide foundation mat of structural fill in accordance with Section 02223, Backfilling, to
support manhole base. Mat shall be 12 inches minimum depth and shall bear on sound
undisturbed earth; excavate and remove subgrade material as necessary to reach sound
stratum.

B. Mat diameter shall be a minimum of 2 feet greater than outside diameter of manhole base,
and shall be compacted to a uniform, level surface.

INSTALLATION

A. Manholes

1.

Precast base shall be accurately located and uniformly supported on the foundation
mat in a level position.

Install subsequent wall sections, as required, in their properly oriented position. Each
section shall be joined in conformance with manufacturer’s instructions, using
prescribed joint gaskets or joint materials. There shall be concrete-to-concrete
bearing between the various sections, and gasket material shall not support the
weight of the section.

All precast units shall be laid-up plumb and level to form a vertical manhole structure
at each location.

When grade adjustment exceeds 12 inches, barrel sections corresponding to the
manhole diameter shall be used.

B. Pipe Seals - Connect ends of sewer pipe to manholes with flexible rubber sleeves, straps
and bolts.
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C. Channels and Benches

1. Construct flow channels and bench walls in bottom of manholes, shaped to follow
details on the Drawings. Flow channels shall match inverts and size of pipes, creating
a channel of gradual slope and curvature such that smooth, uninterrupted flow
through the manhole is assured. Extend channel wall vertically up to top of highest
(flowing) pipe so as to form the bench wall. Bench surface shall extend horizontally to
manhole walls, with slight pitch toward flow channel.

2. Flow channels and bench walls shall be constructed of cast-in-place concrete,
although half-sewer pipe sections may also be utilized to form portions of the flow,
channel. All exposed concrete surfaces shall receive a steel troweled finish except
horizontal surface of bench walls which shall be broom finished.

D. Grade Rings

1. Furnish and install grade rings at manhole top so as to adjust and support cast iron
frame to finished grade.

2. When grade adjustment of less than 3 inches is required, rubber grade rings shall be
used.

3. Joints between precast concrete grade rings for leveling units shall be made with
two-bead preformed plastic sealing compound and shall be 1/2 inch thick and
troweled or trimmed smooth on the inside of the manhole. In addition, the leveling
units shall be sealed on the outside surface using non-shrink grout.

4. Joints between rubber grade rings and rubber precast concrete grade rings or frame
shall be made with polyurethane marine sealant compound.

5. The joint between the bottom of the frame and the top of precast concrete grade
rings, or the top manhole section as applicable, shall be made with preformed plastic
sealing compound and shall be sealed on the outside surface using non-shrink grout.

E. Frames and Covers

1. Frames shall be firmly seated in full bed of mortar and be positioned to conform to
the adjacent finished grade, or to the specific elevation shown on the Drawings.

2. Frames to be set parallel to surface slopes.
3. Covers shall seat uniformly in any position in the frame without rocking.
4, In pavements and shoulder areas, set frame 1/2 inch below finished grade.

3.04. BACKEFILLING
A. Carry out backfilling operations in conformance with Division 2 specifications, being careful

to provide full support under connecting pipes using compacted bedding material specified
for the sewer piping.
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3.05. ACCEPTANCE TESTING

A. Manholes shall be watertight. All visible leaks shall be permanently sealed in an approved
manner. Repair of manhole sections using grout, either cementitious or polyurethane, is not
permitted.

END OF SECTION
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SECTION 02821

ASBESTOS ABATEMENT

GENERAL
DESCRIPTION OF WORK

The Report of Building Survey for Lead Based Paint (LBP), Asbestos Containing Materials
(ACM) and PCB’s in Caulking Materials included as Appendix A in the Contract Documents
summarizes sampling undertaken to test for asbestos. The survey report identifies locations
of asbestos-containing materials (ACM) at the Union Hill and Tallman Pump Stations owned
by the Rockland County Sewer District No. 1. The report is intended to be a reference and
may not be inclusive of all the hazardous materials present at the project facilities.

B. General Contractor shall provide all labor, materials, equipment, services, and incidentals
necessary for safe and lawful demolition, removal, and disposal of all of ACM and
associated asbestos-contaminated materials necessary to complete the project work and
as specified by the Owner and Engineer. The General Contractor is also required to
provide all labor, materials, equipment, services and incidentals necessary for safe and
lawful demolition, removal and disposal of all material present at the project facilities that
can reasonably be assumed to be ACM or associated asbestos-contaminated materials. At
each building, location, or facility where ACM was identified in the survey or identified
during the project, all like material belonging to the same construction assembly or serving
the same purpose at the building, location, or facility is to be assumed to be ACM and is to
be handled as such. The work described in this paragraph may also be referred to herein
as the Asbestos Project.

C.  General Contractor shall provide the services of a New York State Department of Labor
(NYSDOL) Certified Project Designer to plan the scope, timing, phasing andremediation
methods to be utilized on this Asbestos Project.

D. The General Contractor shall provide the services of an independent testing laboratoryto
perform air sampling and testing during asbestos abatement and removal work. The
laboratory shall not be affiliated with the project Contractors and the asbestos removal
subcontractor and shall be approved by the Engineer.

E. General Contractor shall provide the services of an Asbestos Abatement Contractor
licensed by the New York State Department of Labor and employing personnel with current
certifications as required to lawfully conduct the abatement work of this Asbestos Project.

F. The General Contractor is responsible for demolition, removal, and disposal of all
hazardous materials. The General Contractor is responsible to coordinate demolition work
and sequencing with all other Contractors, the Engineer, and the Owner.

REFERENCES

Appendix A — Report of Building Survey for Lead Based Pain (LBP), Asbestos Containing
Materials (ACM) and PCB’s in Caulking Materials for D&B Engineers and Architects, P.C., 4
West Read Oak Lane, Suite 315, White Plains, New York 10604 at Various Buildings at the
Rockland County Sewage Treatment Plant, Orangeburg, New York, the Tallman Pump
Station, Airmont, New York and the Union Hill Pump Station, Montbello, New York dated
July 22, 2014.
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B. New York State Department of Environmental Conservation (NYSDEC) 6 NYCRR
1. Part 360 Solid Waste Management Facilities.
2. Part 364 Waste Transporter Permits.
3. Part 370 Hazardous Waste Management System-General.
4. Part 371 Identification and Listing of Hazardous Wastes.

5. Part 372 Hazardous Waste Manifest System and Related Standards for Generators,
Transporters and Facilities.

6. Part 373 Hazardous Waste Management Facilities.

C.  Occupational Safety and Health Administration (OSHA) — Part 1926, Safety and Health
Regulations for Construction, Subpart Z, Toxic and Hazardous Substances, Standard
1926.1101, Asbestos)

D. U.S. Environmental Protection Agency (USEPA)

1. National Emission Standards for Hazardous Air Pollutants; Asbestos NESHAP
Revision; Final Rule.

2. Asbestos Emergency Response Act (AHERA) (40 CFR Part 763, Subpart E).

E. New York State Department of Labor (NYSDOL): Industrial Code Rule 56 (12 NYCRR Part
56).

1.03. DEFINITIONS

A. Authorized Personnel - Facility's representative and all other personnel who are authorized
officials of any regulating agency, be it state, local, federal or private entity who possess
legal authority for enforcement or inspection of the work.

B. Clearance Criteria - Shall be determined and established by a Certified Asbestos Project
Monitor with an independent testing lab employed by the General Contractor, conforming
to all standards set forth by all authorities having jurisdiction, mentioned in the references,
and issue the certification of cleaning.

C.  Site-Specific Variance - Relief in accordance with Section 30 of the Labor Law from
specific sections of Industrial Code Rule 56 for a specific project.

D. Phase | and Il - Asbestos Project phases as defined and subcategorized in ICR 56-2.
1.04. ABBREVIATIONS

A American Society for Testing and Materials (ASTM)

B. Code of Federal Regulations (CFR)

C. New York State Department of Labor (NYSDOL)

D. National Institute for Occupational Safety and Health (NIOSH)
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E.

F.

Occupational Safety and Health Administration (OSHA)

United States Environmental Protection Agency (USEPA)

ASBESTOS SITE-SPECIFIC VARIANCE

A. If a site-specific variance is sought, the application must be submitted by the General
Contractor's NYSDOL Certified Asbestos Project Designer within 14 days after contract
award. Forward the required forms to the NYSDOL for their action.

SUBMITTALS

A Asbestos Site-Specific Variance Submittals - If a site-specific variance is sought, submit the
following:

1. One copy of the completed DOSH-751 and DOSH-465 forms.

2. One copy of the NYSDOL site-specific variance decision.

B.  Quality Control Submittals
1. Notification Compliance Data - Within two days after notification is sent to the

regulatory agencies, submit one copy of each notice sent to each regulatory agency
(USEPA and NYSDOL).

2. Asbestos Removal Company Data - Name and address of proposed asbestos
removal company and abatement contractor license issued by NYSDOL.

3. Asbestos Worker Certification Data - Name and address of proposedasbestos
abatement workers and licenses issued by NYSDOL.

4. Work Plan - Submit one copy of the work plan as specified within this section.

5. Waste Transporter Permit - One copy of transporter's current wastetransporter
permit from NYSDEC (NYS Part 364 Permit).

6. Evidence of Landfill Licensing - Landfill to be used for ACM disposal shall belicensed
to receive asbestos waste by NYSDEC (NYS Part 360 Permit) and by USEPA. Out-
of-state landfills shall provide licenses from local agencies having jurisdiction.

7. Negative Air Pressure Equipment - Copy of manufacturer and performance data of
all units and HEPA filters used.

C.  Asbestos Work Closeout Submittals

1.

Waste Shipment Records and Disposal Site Receipts - Copy of waste shipment
record and disposal site receipt showing that the ACM has been properlydisposed.

a. Waste shipment record and disposal site receipt must be received within 35
days of the ACM waste leaving the site. If receipts are not received within the
specified time period, the Engineer will notify USEPA in writing within 45 days
of the ACM waste leaving the site.
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D.  Work Plan - At the conclusion of the pre-work conference, before the physical abatement
work begins, the General Contractor shall prepare a detailed work plan.

1. The work plan shall include, but not be limited to, work procedures, types of
equipment, details of equipment used, decontamination unit locations, crew sizeand
credentials, disposal locations, and emergency procedures for fire and medical
emergencies and for failure of containment barriers.

2. If a site-specific variance is sought, do not finalize the work plan until the NYSDOL
decision is received.

3. The work plan shall be reviewed by the Engineer prior to the commencement ofall
demolition work.

1.07. CONTRACT CLOSEOUT SUBMITTALS

A. Daily Log - Submit copy of Project Monitor's daily air sample log and a copy of Asbestos
Abatement Contractor's daily log.

B. Air Monitoring Data - Submit copy of air test results and chain of custody.
1.08. QUALITY ASSURANCE
A. Regulatory Requirements - Comply with the referenced standards.
B. Pre-Work Conference - Before the work of this section is scheduled to commence, a
conference will be held by the Engineer at the site for the purpose of reviewing the
Contract Documents, discussing requirements for the work, and reviewing the work

procedures.

1. The conference shall be attended by the project Contractors, the asbestosremoval
subcontractor, and the testing laboratory employed by the General Contractor.

1.09. PROJECT CONDITIONS

A In addition to the postings required by law, post the following documents at the entrance to
the abatement area:

1. Copy of the printed work plan.
2. Copy of Industrial Code Rule 56.

B. Shutdown of Air Handling System - Complete the work of this section within thetime
limitation allowed for shutdown of the air handling system serving the work area.

1. The air handling system will not be restarted until approval of the air monitoringtests
following the last cleaning.

2. If total shutdown of the system is not acceptable, follow all regulations for local
isolation and provision for temporary HVAC as per NYSDOL regulations.

C. Maintain electric services to those portions of the building and remaining facility not a part
of the asbestos abatement work area at all times. Follow all regulations for electric power
shutdown exemptions as per NYSDOL regulations.

D. Do not obstruct any aisle or passageway so as to reduce its required width as an exit.
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1.10. HEALTH AND SAFETY
A. Where in the performance of the work, workers, supervisory personnel or sub-contractors
may encounter, disturb, or otherwise function in the immediate vicinityof contaminated
items and materials, all personnel shall take appropriate continuous measures as
necessary to protect all ancillary building occupants from the potential ACM exposure.

1. Such measures shall include the procedures and methods described herein andshall
be in compliance with all applicable regulations of federal, state and localagencies.

1.11. FIRE PROTECTION, EMERGENCY EGRESS, AND SECURITY

A. Establish emergency and fire exits from the work area containment. Provide first aid kits
and two full sets of protective clothing and respirators for use by qualified emergency
personnel outside of the work area.

B. Provide a logbook throughout the entire term of the project. All persons who enter the
regulated abatement work area or enclosure shall sign the logbook. Document any intrusion
or incident in the log book.

1.12. PERSONAL PROTECTIVE CLOTHING AND EQUIPMENT

A. Workers must wear personal protective equipment for all projects as per OSHA andNYSDOL
regulations. Provide respiratory protection in accordance with OSHA regulation 1910.134
and ANSI Z88.2.

B. Workers must be trained as per OSHA and NYSDOL requirements, have medical
clearance, and must have recently received pulmonary function test (PFT) and respirator fit
tested by a trained professional.

1. A personal air sampling program shall be in place as required by OSHA.
2. The use of respirators must also follow a complete respiratory protection program as
specified by OSHA.
PART 2 PRODUCTS
2.01. DISPOSAL BAGS
A. Type - Minimum 6 mil thick, black, and preprinted with a "Caution" label.
2.02. EQUIPMENT

A. Temporary lighting, heating, hot water heating units, ground fault interrupters, and all other
equipment on site shall be UL listed.

B. All electrical equipment shall be in compliance with the National Electric Code, Article 305-
Temporary Wiring.

2.03. GLOVE BAGS

A. Type - Minimum 6 mil thick, clear, fire retardant polyethylene. Select glove bagsizes
appropriate for the size and location of the project.
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NEGATIVE AIR PRESSURE UNITS

A. Type - Local exhaust system, capable of maintaining negative air pressure within the
containment, and provides for HEPA filtration of efficiency not less than 99.97 percent with
0.3-micron particles. Equip the unit with filter alarms lights and operation time meter.

PLASTIC SHEETS

A. Type - Minimum 6 mil thick, clear, fire retardant polyethylene.

RESPIRATORS

A.  Complying with 29 CFR 1910.134 (OSHA).

VACUUM CLEANERS

A. Type - Vacuums equipped with HEPA filters.

EXECUTION
ACM, PACM, AND SACM HANDLING AND REMOVAL PROCEDURES

A Comply with the standards referenced in Part 1 of this section. Remove and properly
dispose of all materials and items identified as ACM, PACM, and SACM in Pre-Demolition
Asbestos and Hazardous Materials Assessment Reports(s) referenced in Article 4 of the
Supplementary Conditions in accordance with this section and all applicable local, state,
and federal rules and regulations.

CLEANUP PROCEDURES
A. Comply with the standards referenced in Part 1 of this section.
PROJECT AIR SAMPLING, MONITORING, AND ANALYSIS

A.  Air Sampling and Analysis — The General Contractor shall provide the services of an
independent testing laboratory to perform air sample monitoring during asbestos
abatement and removal work. The laboratory shall not be affiliated with the project
Contractors and the asbestos removal subcontractor and shall be approved by the
Engineer. The laboratory shall use the methods described in standards referenced in Part
1 of this section.

1. The equipment, duration, flow rate, calibration of equipment, number and location of
samples are as per ICR 56-4.

2. Air sampling technician shall be on site to observe and maintain airsampling
equipment for the duration of the air sampling collection.

3. Period of time permitted between completion of air sample collection and receiptof
results on the project site shall be equal or less than 48 hours.
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If air samples collected outside the regulated work area indicate airborne fiber
concentrations at or above 0.01 fibers per cubic centimeter, or the established background
level, whichever is greater; work shall stop immediately for inspection of barriers and
negative air ventilation systems. Clean up surfaces outside the regulated work area using
HEPA filter equipped vacuums and wet cleaning methods. Work methods shall be altered
to reduce fiber concentrations to acceptable levels.

Elevated air sample results, if any, along with background and all other air sample results
shall be submitted to the Commissioner of appropriate Asbestos Control Bureau within the
same business day of receipt of results.

FINAL CLEANING AND CLEARANCE PROCEDURES

A.

Negative Pressure Ventilation - Negative air pressure machines if used, shallremain in
continuous operation during the entire length of the project.

Cleaning and Visual Inspection - After first, second, third cleaning andrequired
waiting/settling and drying periods, perform a final visual inspection.

1. Final clearance air sampling shall commence after the waiting/settling anddrying time
as per ICR 56 has elapsed.

Project Monitor Visual Inspection — The General Contractor will employ the services of a
NYSDOL Certified Asbestos Project Monitor employed by an independent testing
laboratory to perform visual inspection as required by ICR 56.

Final Clearance Air Sampling — The General Contractor will employ the services of an
independent testing laboratory to perform final air sampling.

1. The laboratory shall use the methods described in standards referenced in Part 1 of
this section.

2. The equipment, duration, flow rate, calibration of equipment, number, and location of
samples are as per ICR 56-4.

3. If initial post-abatement (clearance air) monitoring results do not comply with the
standards referenced in Part 1 of this section, the Contractor shall either re-clean or
order a full set of TEM analysis.

a. Results of the TEM analysis will be conclusive, and if the results do not comply
with the standards referenced in Part 1 of this section, the Contractor shall re-
clean and additional full set of air samples will be collected and analyzed until
the standards are met.

b. All satisfactory PCM clearance air sample results along with background air
sample results, if they are greater than or equal to 0.01 fibers per cubic
centimeter, shall be submitted to the Commissioner of appropriate Asbestos
Control Bureau within two business days of receipt of satisfactory clearance air
results.

C. All satisfactory TEM results of previously unsatisfactory PCM clearance air
sample results, along with the unsatisfactory PCM results shall be submitted to
the Commissioner of appropriate Asbestos Control Bureau within two business
days of receipt of satisfactory clearance air results.
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4. Prior to removal of isolation barriers, the Engineer at the site will receive anaffidavit
from the air monitoring laboratory certifying the final air samples comply with the
standards referenced in Part 1 of this section.

Dismantling of Regulated Abatement Work Area

1. Remove all tools and equipment after proper decontamination as per Part 1 ofthis
section.

2. Dismantle and remove each tent enclosure and air lock and any barriers only after
final clearance air monitoring has been performed and satisfactory results obtained.

3. All remaining polyethylene, duct tape, expandable foam and other barrier materials
shall be bagged, wrapped, containerized and labeled as asbestos waste.

4, Remove all temporary hard walled barriers from site.

5. Dismantle any remote decontamination units and plastic sheeting shall be disposed
as asbestos waste.

6. Remove all waste generated to the holding area, lockable trailer or dumpster.

7. Contractor's Supervisor shall certify in writing to the Engineer that abatement work is
complete and no debris/residue remains.

DISPOSAL OF ACM AND RELATED DEBRIS

A. Remove all waste generated as part of the asbestos project from the project site within 10
calendar days from the site after completion of abatement or within 1 day of the waste
disposal container/trailer becomes full, whichever occurs first.

B. Transport and dispose of all the asbestos-containing waste, related debris, and wastewater
to the approved disposal site.

C.  All generated waste removed from the site must be documented, accounted for and
disposed of in compliance with the requirements of USEPA NESHAP.

D.  Comply also with the standards referenced in Part 1 of this section.

RESTORATION

A. Remove temporary decontamination facilities and restore area designated for these
facilities to its original condition or better.

B. Where existing work is damaged or contaminated, restore work to its original condition or
better.

C.  Where existing property is damaged or contaminated, replace the property to its original

condition or better.

END OF SECTION
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SECTION 02833

REMOVAL AND DISPOSAL OF MATERIAL CONTAINING LEAD

GENERAL

DESCRIPTION OF WORK

A

The Limited Lead Paint Inspection and Testing Report included as Appendix A in the
Contract Documents summarizes sampling undertaken on behalf of Owner. Contractor is to
provide all labor, materials, equipment, services, and incidentals necessary for the removal
of lead- based paints (LBP) as required to permit the safe and lawful demolition, removal
and disposal of the equipment, piping, conduit and other items scheduled for demolition as
shown on the Drawings or as specified. The report is intended to be a reference and other
LBPmay be present at the project facilities.

Where equipment, piping, or building components such as doors or door frames are noted
to contain LBP by the report or identified during the project, it shall be assumed to be the
complete piece of equipment, entire run of pipe, or complete building component.

Contractor is to provide all containment, environmental monitoring, laboratory testing,
personnel protection, medical monitoring and other measures necessary to perform the
work in accordance with all applicable federal, state and local regulations.

All work related to this section, including but not limited to, environmental protection, worker
protection, and hazardous waste disposal, shall be in strict compliance with all applicable
federal, state and local laws, codes, rules and regulations.

The General Contractor is responsible for demolition, removal, and disposal of all
hazardous materials. The General Contractor is responsible to coordinate demolition work
and sequencing with all other Contractors, the Engineer, and the Owner.

REFERENCES

A

Appendix A — Limited Lead Paint Inspection & Testing Report for Rockland County Sewer
District No. 1 located at 4 Route 340, Orangeburg, NY 10962, Main Influent Pump Station
prepared by Environmental Maintenance Contractors Inc, and dated December 31, 2019.

General Requirements

1. Except as modified by governing codes and by this specification, comply withthe
applicable provisions and recommendations of latest editions of the below-listed
references.

2. Where the language in any of the documents referred to herein is in the form of a
recommendation or suggestion, such recommendations or suggestions shall be
deemed to be mandatory under this contract unless otherwise directed by the
Engineer.

3. Conflicts - Conform to requirements of cited standard unless specified otherwise. In
case of apparent conflict between standards, or between standards and the
specifications herein, the more stringent shall apply unless otherwise directed by the
Engineer.
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The Contractor shall comply with all applicable federal, state and local regulations,
standards, codes and guidelines concerning the removal and disposal of material
containing lead, including, but limited to the following:

1.

New York State Department of Environmental Conservation (NYSDEC) - Comply
with the following Parts of 6 NYCRR:

a. Part 360 Solid Waste Management Facilities.

b. Part 364 Waste Transporter Permits.

C. Part 370 Hazardous Waste Management System - General.
d. Part 371 Identification and Listing of Hazardous Wastes.

e. Part 372 Hazardous Waste Manifest System and Related Standards for
Generators, Transporters and Facilities.

f. Part 373 Hazardous Waste Management Facilities.
g. Part 376 Land Disposal Restrictions.

New York State Department of Transportation (NYSDOT) - Comply with 49CFR
Parts 100 through 199.

Occupational Safety and Health Administration (OSHA) — Part 1926, Safetyand
Health Regulations for Construction, Subpart D, Occupational Health and
Environmental Controls, Standard 1926.62, Lead.

Occupational Safety and Health Administration (OSHA) — Part 1910, Occupational
Safety and Health Standards, Subpart Z, Toxic and Hazardous Substances,

Standard 1910.1025, Lead.

United States Department of Housing and Urban Development (HUD) - Guidelines for
Evaluation and Control of Lead Based Paint Hazards - Title Ten of Housing and
Community Act of 1992.

United States Environmental Protection Agency (EPA)

a. Resource Conversation and Recovery Act (RCRA) Section 3004 Hazardous
and Solid Waste Amendments.

b. Toxicity Characteristics Leaching Procedure, EPA Method 1311.

American Society for Testing and Materials (ASTM):

a. E1728-99, "Standard Practice for Field Collection of Settled Dust Samples
Using Wipe Sampling Methods for Lead Determination by Atomic Spectrometry

Techniques."

b. E1727-99, "Standard Practice for Field Collection of Soil Samples forLead
Determination by Atomic Spectrometry Techniques."

C. E1792-96a, "Standard Specification for Wipe Sampling Materials for Lead in
Surface Dust."
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SUBMITTALS

A

Within 60 days of the Notice to Proceed, and prior to conducting any demolition or removal
work at the project site, Contractor shall submit a site and location-specific work plan
showing specifics of how Contractor will satisfy all applicable laws, codes, rules and
regulations and the requirements of this section including:

1.

2.

10.

11.

12.

13.

14.

15.

16.

Identity and qualifications of Contractor’s designated competent person.
Engineering and work practice controls.

Cleaning procedures.

Types of equipment, including, but not limited to:

a. Respirators in compliance with 29 CFR 1910.134.

b. HEPA vacuuming equipment.

C. Collection and disposal containers.

d. Materials for creating dust control areas.

Emergency procedures for fire and medical emergencies.

Procedures for failure of containment barriers, if used.

Proof that Contractor has similarexperience working with lead-containing paint and
lead-based paint in municipal settings.

Employee exposure assessment to lead.
Physician’s written opinion that the employees are fit for duty.
Respiratory protection program, if lead exposure will be above the PEL.

Results of employee blood lead and ZPP levels, if lead exposure will be abovethe
PEL.

Proof of Hazardous Communication program.

Procedures for paint removal, containment, visible emissions monitoring, and clean-
up.

Drawings indicating the location, size, and details of lead dust control workareas,
location and details of containment and decontamination facilities

Proposed schedule and sequencing of lead removal activities.

Procedures for waste handling, testing, storage, transportation and disposal.

Without delay as available during conduct of the work, submit copies of all laboratory test
results on wipe samples obtained for the work.
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C.

Without delay as available during conduct of the work, submit copies of all waste shipment
records and disposal site receipts documenting proper disposal of any materials classified
as hazardous.

1.04. QUALITY ASSURANCE

A

PART 2

Not used.

PART 3

The persons performing lead abatement and their supervisor shall be personally
experienced in lead abatement work and shall have been regularly employed by a
company performing lead abatement work for a minimum of three years. Submit evidence
documenting worker training and experience to the Engineer. The Contractor shall obtain
the services of a qualified subcontractor if necessary to comply with the requirements of
this section.

1. If a subcontractor is utilized to perform any of the work of this section, the
requirements of this Section shall apply to the subcontractor as if specifically referred
to herein and he shall comply. The Contractor's use of a subcontractor(s) shall not
relieve the Contractor of full responsibility for the work to be performed.

Any laboratory providing services in connection with the work shall be certified by the New
York State Department of Health (NYSDORH) in the analysis of lead and other heavy metals
such as zinc, cadmium and chromium and submit proof of providing similar laboratory
services on at least five projects in the last three years. Any such laboratory shall be
accredited by the American Industrial Hygiene Association (AIHA) and certified by the
Environmental Laboratory Accreditation Program (ELAP) as required by the NYSDOH. The
laboratory should actively participate and show proficiency in the National Institute for
Occupational Safety and Health (NIOSH) Proficiency Analytical Testing (PAT) program.The
laboratory conducting worker blood analysis shall be approved by OSHA and NYSDOH.
Submit evidence documenting laboratory qualifications to the Engineer.

PRODUCTS

EXECUTION

3.01. COORDINATION WITH THE OWNER'S OPERATION

A

Contractor shall provide seven days written notice to the Engineer prior to the start of any
paint removal work.

Contractor shall make every effort to establish containment areas such that theydo not
prohibit access by plant personnel to operating equipment.

3.02. MONITORING, TESTING, AND SAMPLING EQUIPMENT

A

21213

Contractor shall properly calibrate and supply the instrumentation needed for the
monitoring of workers including all equipment needed for its operation (e.g., generators,
batteries, power cords, fuel, etc.) as required by OSHA.

Contractor shall use equipment that is free of loose dust and debris when brought onto
each work site, and upon removal. Contractor shall vacuum using High Efficiency

Particulate Air (HEPA) filtered vacuum shrouds and/or wet wipe the equipment with an
approved cleaning solution to assure that it is clean prior to removal from the work site.
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3.03. WASTE CONTAINERS

A

Hazardous Waste - Contractor shall provide USDOT-approved containers in accordance
with 49 CFR 178 (e.g., 17H containers in the case of 55-gallon drums) of the appropriate
size and type for the hazardous waste generated on the project. Use containers that are
resistant to rust or corrosion (painted, if constructed of steel), that have tight fitting lids or
covers, and which are water-resistant and leak proof. Provide the Engineer with a signed
statement that the containers are labeled as required by applicable federal, state and local
regulatory requirements.

Non-Hazardous Waste - Contractor shall provide all containers for non-hazardous waste.
Use containers that are free of loose debris when brought on site. Containers shall be
watertight and corrosion resistant.

Spent Solvents - Contractor shall provide all containers for spent solvents, whether the
solvent is designated for reuse, or for disposal as hazardous waste, and do not mixspent
solvents with spent abrasives, paint debris, water, or other waste. Containers shall be
watertight and corrosion resistant.

Container Maintenance - Contractor shall maintain all containers in good operating
condition with lids and closing mechanisms intact and operational to prevent the escape of
debris, spilling of the contents, or access by unauthorized personnel and observe all
labeling requirements.

3.04. CONTAINMENT

A

Contractor shall provide proper containment measures in all areas where LBP is to be
removed. LBP shall be removed without damage or contamination to adjacent areas,
buildings, waterways or the environment in any fashion. This shall include any water runoff
from wet removal methods. Water runoff from wet removal methods shall not be discharged
to plant drains.

Contractor shall prevent dust, paint chips, spent removal media, solvents, and other debris
from entering any plant drain and shall immediately contain and clean up any materials
which become deposited near or in any plant drain or come into contact with any standing
or flowing water within the plant.

Contractor shall supply all equipment and materials needed to contain emissions, releases,
waste and/or debris in accordance with OSHA standards.

Establish emergency and fire exits from the containment area. Provide first aid kits and two
full sets of protective clothing and respirators for use by qualified emergency personnel
outside of the work area.

Provide a logbook throughout the entire term of the project. All persons who enter or leave
the containment area shall sign the logbook. Document any intrusion into the work area or
other incident in the logbook.

3.05. REMOVAL OF LEAD-BASED PAINT

A

21213

Perform removal of LBP in accordance with the approved LBP removal work plan.
1. Use procedures and equipment as required to limit occupational and environmental

exposure to lead when lead-based paint is removed in accordance with referenced
standards.
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B.

2. Remove lead based paint a minimum distance of 6 inches on all sides of the location
proposed for cutting, burning, power tool use and/or other work that will disturb, affect
or demolish the paint.

3. Limit the production and dissemination of dust as much as possible.

LBP shall be removed to the extent required to perform the safe and lawful removal and
disposal of the equipment or piping scheduled for demolition.

1. Torch cutting, open flame burning, power tool use and/or other work which will
disturb, affect or demolish lead-based paint shall be permitted only after all visible
paint has been removed from the substrate surface for a minimum distance of 6
inches on all sides of the location proposed for cutting, burning, power tool use
and/or other work which will disturb, affect or demolish the paint.

WORK AREA CLEAN-UP AND MAINTENANCE

A

At the end of each work day, the Contractor shall visually inspect the entire work area for
dust, paint chips, spent paint removal media, solvents, and other debris that have been
deposited within the work area or surrounding surfaces, water or soil. If debris from the
Contractor's operations is observed outside the initial inspection limits, the limits shall be
expanded to include additional areas as directed by the Engineer.

Contractor shall clean up all visible dust, paint chips, spent paint removal media, solvents,
and other debris at the end of each work day, or more frequently as directed by the
Engineer.

Clean all surfaces within the work area and surrounding areas at the end of each work day
by wet vacuuming and/or wet wiping or washing, as directed by the Engineer. When wet
vacuuming, use only vacuums that are equipped with HEPA filters. Conduct wipe sampling
to verify that lead levels are below the required clearance criteria. If lead levels exceed this
clearance criteria, repeat clean-up procedures as necessary until wipe sampling verifies
that lead levels are below the clearance criteria.

CERTIFICATION

A

At the completion of lead-based paint removal operations, Contractor shall provide the
services of a qualified laboratory to perform post-cleaning testing of surfaces within the work
area and areas adjacent to the containment area to verify that lead-based dust and other
debris generated by the Contractor's operations have been properly cleaned from the area.
The Engineer shall be present during all wipe testing. Contractor shall submit a letter to the
Engineer certifying that the work areas have been properly cleaned.

PRE-DISPOSAL TESTING

A

Prior to disposal, test the removed materials for toxicity in accordance with EPA Method
1311, Toxicity Characteristic Leaching Procedure.

Test results indicating a value greater than 5 ppm lead classifies the removed material as
hazardous waste.

Removed material shall be classified according to the requirements of the receiving site and
the agencies having jurisdiction.
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3.09. DISPOSAL OF LEAD PAINT AND RELATED DEBRIS

A. Transport and dispose of LBP and related debris classified as hazardous wastein
accordance with the standards referenced in Part 1 of this section

B. All generated waste removed from the site must be documented, accounted for and
disposed of in compliance with all federal, state and local regulations.

C. In addition to any requirements of New York State, comply with all transportationand
disposal requirements of the jurisdiction of the disposal site.

3.10. RESTORATION

A. Remove temporary decontamination facilities and restore the work area to its original
condition or better.

B. Restore any areas outside the work area damaged or contaminated by the Contractor's
operations to their original condition or better.

3.11. RECORDKEEPING REQUIREMENTS

A.  Contractor shall comply with all federal, state and local regulations regarding record keeping
requirements concerning the handling and disposal of LBP and related debris.

B.  Contractor shall document the transportation and disposal of LBP and related debrisusing
four copy manifests. Each manifest shallbe numbered and shall document the contents of
each waste container and shall record the chain of custody from the time the materials are
removed from the site to the time of proper disposal.

1. One copy of each manifest shall be provided to the Engineer immediately upon
removal of any waste container from the site.

2. One copy of each manifest shall be maintained by the Contractor in his office at the
site and shall be produced upon demand by the Owner, NYSDEC, NYSDOH, orany
other entity having jurisdiction. Manifests shall be turned over to the Owner at the
completion of the project.

C.  Contractor shall submit to the Engineer a Certificate of Disposal within 30 days ofthe
completion of disposal of lead-containing waste. The certificate shall include:

1. The identity of the recycling or disposal facility, by name, address, andEPA
identification number.

2. The identity of the lead waste affected by the Certificate of Disposalincluding
reference to the manifest number for the shipment.

3. A statement certifying the fact of disposal of the identified lead waste, including the
date(s) of disposal and identifying the disposal process used.

4, A copy of the relevant shipmentmanifest(s) shall be attached to each Certificate of

Disposal.

END OF SECTION
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SECTION 02980

SITE REHABILITATION

PART 1 GENERAL
1.01. SECTION INCLUDES

A.  Site rehabilitation of lawns, existing cultivated or landscape items such as trees, shrubs,
hedges, saplings, vines, ground cover vegetation, gardens, etc.

B. Topsoil, fertilizer, seeding, mulching and planting.
C.  Site modifications and development to meet new conditions.

D. Removal and disposal of all excess materials, equipment, trash and debris used for,or
resulting from, the work included in this section.

1.02. REFERENCES

A.  The American Association of Nurserymen Standards - ANSI Standard 2-60.1, “Nursery
Stock”.

B. Soil Conservation District of the Department of Agriculture.
1.03. QUALITY ASSURANCE
A. Areas and Features to be Restored
1. All areas, including natural features occurring thereon, which are damaged or
disturbed by the Contractor’s operations, shall be restored, repaired or replacedto
the same or superior condition which existed prior to construction or as modified

herein or as shown on the Drawings.

2. Artificial features shall be restored equal to a new condition or as modified hereinor
as shown on the Drawings.

1.04. SUBMITTALS
A. Submit under provisions of Section 01300, Submittals.
B. Submit the source nursery for all plantings.
C. Topsoil - Submit sieve analysis and characteristics of topsoil as listed in Part 2.
D.  Seed mixture data.
1.05. QUALIFICATIONS

A. All planting material to be furnished from a nursery which meets the requirements ofthe
American Association of Nurserymen.
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1.06. PACKING AND SHIPPING

A. All seed furnished for this project shall be delivered in standard size unopened bags of the
vendor, showing weight, mixture, vendor’s name and guaranteed analysis.

1.07. STORAGE
A. Seed shall be properly stored in dry conditions at the site of the work.
1. Any seed damaged or spoiled during storage shall be replaced by the Contractor.
1.08. ENVIRONMENTAL CONDITIONS
A.  Topsoil shall not be delivered or placed in a frozen or muddy condition.
B. Seeding is to be done on dry or moderately dry soil.
1. Seeding is to be done when the wind velocity does not exceed 5 miles per hour.
1.10. SCHEDULE

A.  The Contractor is advised to do all seeding during the periods of May 1st to June 15th, or
August 15th to October 1st.

1. Seeding may be conducted under unseasonable conditions withoutadditional
compensation, and at the option and full responsibility of the Contractor.

1.11.  GUARANTEE
A. Any new, reestablished, replaced or disturbed plant material that fails to respond properly
within the one-year guarantee period shall be replaced as specified above at the
Contractor’s expense.
PART 2 PRODUCTS
2.01. MATERIAL
A. Topsoil
1. Topsoil shall be natural, fertile, friable agricultural soil capable of sustaining healthy
vegetative growth.

2. Topsoil shall meet the following gradation requirements free of stones, roots, sticks
and other foreign substances:

Grain Diameter Sieve Size Percent Passing by Weight
6.3 mm 6.3 mm 100
4.75 mm No. 4 60-85
0.075 mm No. 200 20-45
0.002 mm -- 7-27

a. Topsoil shall contain less than 52 percent sand.
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3. The pH of topsoil shall be between 5.0 and 7.0.
4. Topsoil shall contain no less than 6.0 percent organic matter.

5. Topsoil may be from previously excavated, stockpiled and protected materials,
provided the materials meet the requirements for topsoil.

B. Fertilizer
1. General Fertilizer
a. Fertilizer shall be a complete, partially organic, commercial 10-6-4 fertilizer.

b. All fertilizer shall contain a minimum of 10 percent nitrogen, 6 percent available
phosphorous and 4 percent potash.

C. Other commercially available fertilizers, such as 20 10-10 and 12-6-6, may be
utilized provided that spreading rates are adjusted to provide the
aforementioned minimum requirements for nitrogen.

2. Plant Fertilizer - As recommended by local Soil Conservation District of the
Department of Agriculture for the type(s) of soil(s) and plant(s).

C. Seed
1. All seed shall be fresh, re-cleaned and of the latest crop year.

2. Each component shall meet or exceed the minimum State and Federalrequirements
for purity and germination for that component.

3. The weed content of each component shall not exceed 0.1 percent.

4. The following seed mixture is suggested for lawns or cultivated (landscape) areas:

Percent by Weight Variety Purity Germination
50 Kentucky Blue Grass 85% 80%
20 Red or Chewing Fescue 97% 80%
30 Red Top 92% 90%

a. Variations may be recommended by qualified personnel, but shall notbe used
without approval by the Engineer.

D.  Mulch for Tree or Shrub Plantings - Mulch shall consist of dry, clean, hardwood chips.

E. Mulch for Seeded Areas - Mulch shall be oat, wheat or rye straw, or hay, free from noxious
weeds and other materials which may interfere with the establishment of a healthy stand of
grass.

F. Plantings - Trees, shrubs, vines, ground cover and other vegetation to be replaced or
installed new as specified which meet the requirements of the American Association of
Nurserymen.

1. Classifications of plants, dimensions, planting procedures, etc., shall conform to ANSI
Standard Z 60.1, “Nursery Stock”.
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G. Peat Moss - As recommended by the supplier of nursery stock.
H. Metal Edging
1. Edging shall be 3/16-inch thick by 4-inches high steel in 16- and 20-foot lengths.
a. Secure edging with 16-inch long tapered steel stakes at 30 inches oncenter.

b. All steel materials shall be painted with one coat of epoxy primer and two coats
of epoxy finish.

l. Weed Barrier - Weed barriers shall consist of two plies of 6-mil thick black polyethylenefilm.
J. Stones

1. All stones used for landscape surfacings shall be between 2 and 4 inchesin
maximum dimension and average to about 3 inches.

a. Stones shall be well-rounded.

2. All stones used for mowing strips shall be a washed crushed stone, size 1/2-inch to
1-inch size.

K.  Tree Wrapping - Wrapping for trees shall be 8 ounce first quality burlap.

PART 3 EXECUTION
3.01. EXAMINATION

A. Determine that surface area is ready for fine grading and/or toreceive topsoil and seeding
or plantings.

1. Remove trash, debris, large stones and other foreign materials from surface areas to
be restored or rehabilitated.

2. Topsoil shall be free of frozen fragments, debris, large stones, and otherforeign
materials.
3.02. PREPARATION

A. Fine Grading - Areas requiring topsoil shallbe fine graded to within 4 inches of finished
grade to provide a minimum compacted thickness of 4 inches of topsoil at all locations.

1. All such areas, whether in cut or fill, shall be raked to a depth of 1 inch, be parallel to
finished grade as shown or required and shall be free of all stones, larger than 1 inch,
roots, rubbish and other deleterious material.

3.03. INSTALLATION
A. Areas to be Developed

1. When the project site is to be modified and developed to meet new conditions, the

Contractor shall perform all required grading, topsoiling, fertilizing, seeding, planting,

mulching and maintenance of areas, all in accordance with the Drawings and as
specified herein.
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2. Unless shown otherwise on the Drawings, the entire unpaved area within thegrading
limits and within the overall areas excavated and backfilled shall be so developed.

3. New landscaping work and artificial features, if any, are shown on the Drawingsand
specified elsewhere.

B. The Contractor shall reestablish all existing cultivated or landscape items, trees, shrubs,
vines and ground covers as practicable.

1. Contractor shall provide additional or modify existing vegetation, as shown onthe
Drawings.

2. Existing trees, plants, shrubs, saplings, ground cover, vines, etc., which are disturbed
or damaged by the Contractor’s operations shall be replaced with new plant
materials.

3.04. TOPSOILING

A. Topsoil shall be furnished and spread in the required areas to a depth of approximately 4
inches.

1. Stockpiled topsoil may be used if approved by the Engineer.
2. In the event this topsoil is not satisfactory, or is inadequate to cover the required
areas, the Contractor shall furnish the required amount of satisfactory topsoilfrom

approved sources off the site.

B. The soil shall be uniformly compacted with a light hand roller to a final depth of notless than
2 inches.

1. When finished, the surface shall conform to the finished grades shown orrequired
and shall have a smooth pulverized surface at the time of seeding.

2. Any irregularities shall be corrected before the fertilizer and seed are placed.

3. Any subsequent settlement or displacement of the topsoil shall be restored toan
acceptable condition at the Contractor’s expense.

3.05. FERTILIZING

A. The fertilizer shall be uniformly spread by a mechanical spreader at the rate of 25 Ibs.per
1,000 square feet.

1. The fertilizer shall be incorporated into the upper 2 inches of topsoil immediately after
spreading.

2. Other commercial fertilizers, such as 20-10-10 or 12 6-6 maybe used at rates
adjusted to provide the same quantity of nitrogen per 1,000 square feet.

3.06. SEEDING

A. Seed shall be applied at a rate of not less than 5 Ibs. per 1,000 square feet, using a
mechanical spreader.

1. Upon completion of the seeding, the area shall be raked lightly and rolled with alight
hand roller.
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3.07.
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B.

The process of spraying grass seeds, water, fertilizer and mulch known as hydro-seeding or
hydro-mulching may be utilized provided that water hazards are minimized.

1. Presoaking, the spraying of the materials and watering after spraying shall be in strict
accordance with the manufacturer’s instructions.

2. All materials, protection, maintenance, etc., shall be in conformance withthis
specification.

3. The mulch may be a wood fiber material compatible with the spray equipment.

PLANTING

A

All new plant materials which are to replace existing plant materials shall be of the same
genus and species as the original, and shall be placed in the same location as the item
being replaced.

1. The size of the new plant materials shall, if practical, match that of the item being
replaced, consistent with normally available sizes from nursery stock.

2. Depending on the size and type of material, and when ordered by the Engineer, guy
wires, stakes, anchors and wrappings shall be furnished and installed in a proper
manner to brace and protect the plant.

3. The Contractor shall, as soon as practicable, water and maintain all reestablished,
replaced or disturbed plant materials until final acceptance of the contract.

Plant shall be set plumb and true.

1. Shape area around saucer to form drainage grades as shown on the Drawings.
Install wooden posts, guy wires and hose section for protection as shown on the Drawings.
1. Provide three guy wires per planted item.

For all trees of 2-inch caliber or larger, wrap with tree wrap.

1. Begin at base of tree and work upward to the first branches.

2. Tie the burlap wrap with cord (no synthetic cord nor wire) at 2-foot intervals and at the
bottom and top.

Place weed barriers on prepared subgrade at depth shown on the Drawings.
1. Turn up weed barrier at all edges and corners.

Place washed stone over weed barriers to the specified depths.

1. Rake stone to produce a smooth, uniform surface.

Install metal edging such that the top edge projects 1/4 inch above surrounding soiland
stone.
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3.08. MULCHING AND PROTECTION

A. The Contractor shall protect and maintain seeded areas to assure a full even stand of
grass.

1. Immediately after seeding and rolling, the Contractor shall apply oat, wheat or rye
straw, or hay, free from noxious weeds, as a mulich, to a loose depth of about 1inch.

2. The Contractor shall perform all watering and reseeding as necessary for aminimum
of 30 days and until final acceptance of the Contract, to ensure the establishment of
a uniform stand of specified grasses.
3.09. MAINTENANCE
A.  Any portion of seeded areas failing to produce a full uniform stand of grass from any cause,
shall be reseeded at full rate and re-fertilized at one-half rate and protected and maintained
until such a full stand has been obtained.

B. Plantings to be maintained for one year following final acceptance of the contract.

3.10. SPECIAL CONDITIONS
A. Damaged Trees - Vegetation which has been damaged by site preparation activities and
deemed non-functional by the Owner or engineer, shall be replaced by the Contractorwith

vegetation of the same caliper, genus and species at no additional compensation to the
Contractor.

END OF SECTION
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PART 1

SECTION 03100

CONCRETE FORMWORK

GENERAL

1.01. SECTION INCLUDES

A

B.

C.

D.

Formwork for cast-in-place concrete.
Form hardware, ties, etc.
Form removal; coordinate with rub finish requirements.

Camber requirements for beams and slabs.

1.02. REFERENCES

A

The publications listed below form a part of these specifications.

1. ACI 117 - Specification for Tolerances in Concrete Construction and Materials
2. ACI 301 - Specifications for Structural Concrete

3. ACI 347 - Recommended Practice for Concrete Formwork

4. ACI SP-4 - Formwork for Concrete

5. ASTM A653 - Steel Sheet, Zinc Coated

1.03. SUBMITTALS

A

Submit single-page catalog cuts showing the types of form ties with and without waterstops
to be used.

Submit single-page catalog cuts showing all the types of formwork systems to be utilized fr
the project. (Do not include Contractor's design of formwork system.)

1.04. COORDINATION

A

Coordinate the installation of all cast-in (embedded) items that need to be included inthe
formwork.

Design, engineering, and construction of formwork shall be the responsibility of the
Contractor and must achieve the desired end results.

1.05. DELIVERY, STORAGE, AND HANDLING

A

21213

Deliver form and accessory materials to site in an undamaged condition. Defective or
damaged materials shall not be used.
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PART 2

2.01.

PART 3

3.01.
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PRODUCTS

MATERIALS

A

Form materials shall be new wood, new plywood, or steel. Do not use poor quality or used
forms that will make a rubbed finish difficult to produce. Reference Section 03350,
Concrete Finishes. Therefore, worn, used forms will not be allowed on exposed work.

Chamfer forming strips for exposed edges of concrete.

1. Exposed edges and outside corners of concrete shall be formed with 3/4-inch by 3/4-
inch chamfer forming strips.

Reveal Strips

1. Reveal strips shall be provided as shown in the patterns and sizes indicated onthe
Contract Drawings for particular exposed concrete structures.

2. Reveal strips shall generally be 1 x 2 wood (or as indicated otherwise on the Contract
Drawings), beveled approximately 1/4-inch each side to facilitate removal. The strips
shall be sealed with a clear wood sealer prior to the application of form release agent.

Forms shall be coated with a release agent which will not stain concrete, absorb moisture,

reduce the bonding characteristics of additional concrete coatings, or negatively affect the

rubbed finish process. Use Euclid Chemical "Euco Super Slip," BASF Building Systems

"Cast Off," or equal.

Form Ties

1. Form ties shall leave no metal closer than 1-inch to the surface of the finished
concrete. The ends of the form ties shall create cone-shaped tie holes forsealing with
plug mortar per Section 03350, Concrete Finishes.

2. Ties used for watertight and below-grade structures shall have a waterstop.

3. Snap ties without cone-shaped ends can only be used at unexposed portions of frost
walls, retaining walls, and grade beams.

Joint forming materials for interruptions in concrete placement shall be per Section 03250,
Concrete Joints and Accessories.

EXECUTION

ERECTION INSTALLATION APPLICATION

A.

Form surfaces shall be smooth and shall be removable in sections, such that noprying
against the faces of the new concrete is necessary.

Earth cut forms shall not be used. All footings, slab edges, etc. shall be formedunless
specifically shown otherwise on the Contract Drawings.

Soffit forms for beams and slabs shall be constructed to produce a built-in camber equalto
1/8 inch per 5 feet of span length unless indicated otherwise.
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D. Erected forms shall be substantial and rigid, sufficiently tight to prevent leakage of laitance
and properly braced and tied to maintain position and shape under the weight and pressure
of the newly placed concrete. All joints between adjacent form panels shall be backed by a
waler or stud. Seal formwork by gasketing and caulking to prevent leakage on the
preceding placement below or adjacent.

E. Inspection and cleanout openings shall be provided as required.

F. Provide formed openings where required for items to be embedded in or passingthrough
concrete work.

Locate and set in place embedded items which will be cast directly into concrete.

Coordinate work of other sections in forming and placing openings, slots, reglets, recesses,
chases, sleeves, bolts, anchors, embedded frames, and other inserts.

G. Install chamfer forming strips on formwork at edges, outside corners, and at weirlocations.

H.  Apply form release agent in accordance with manufacturer's recommendations. Apply prior
to placement of reinforcing steel, anchoring devices, and embedded items. Do not apply
form release agent where concrete surfaces will receive special finishes which are affected
byagent.

l. Form Hardware
1. Form tie layout shall be in a neat pattern when finished concrete is exposed.

2. Form ties shall not be located within 6 inches from top of concrete placement.

3. No snap ties shall be broken off until the concrete is at least three days old andwill
not damage the concrete surface.

J. Tolerances for finish formed surfaces and variations in dimensions shall be inaccordance
with the following table:

TOLERANCES FOR FORMED SURFACES*

1. Variation from Plumb
a. In the lines and surfaces of columns, piers, walls, etc.:
« Inany 10 feet of height 1/4 inch
o Maximum for the entire height if >40 feet 1inch

b. For exposed corners of columns, wall corners,
construction/control joint grooves, and other conspicuous vertical

lines:
o Inany 20 feet of height 1/4 inch
« Maximum for the entire height if >20 feet 1/2 inch

2. Variation from Level or from Grades Specified

a. In slab soffits, ceilings and beam soffits, measured before
removal of supporting shores:

« Inany 10 feet of length 1/4 inch
« Inany bay orin any 20 feet of length 3/8 inch
o Maximum for the entire length if >40 feet 3/4 inch

21213 CONCRETE FORMWORK 03100-3



3.02.
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b. Attop of walls, sills, and parapets; and along construction joint
grooves and other conspicuous horizontal lines:

o Inany bay or in 20 feet of length 1/4 inch
o Maximum for the entire length if >40 feet 1/2 inch

3. Variation of the Linear Building Lines or Lines of Structure from
Position in Plan and Related Position of Columns, Walls, and

Partitions
« Inany bay 1/2 inch
« Inany 20 feet of length 1/2 inch
o Maximum for the entire length 1inch
4. Variation in the Sizes and Location of Sleeves, Floor Openings, and +1/4 inch
Wall Openings
5. Variation in Cross-Sectional Dimensions of Columns and Beams -1/4 inch
and +1/2 inch

in the Thickness of Slabs and Walls
6. Footings and Thickened Edges of Slabs

a. Variations in dimensions in plan: -1/2 inch
+2 inches

b. Misplacement or eccentricity:
» 2 percent of the footing width in the direction of misplacement
but not more than 2 inches
c. Thickness:
« Decrease in specified thickness 5 percent
« Increase in specified thickness: No limit but
increased thickness
must be maintained
for minimum 5-foot
length

*Tolerances apply to concrete dimensions only, not to positioning reinforcing steel or embedded items.
FIELD QUALITY CONTROL

A. Prior to placing concrete, inspect erected formwork, shoring, and bracing to ensure that work
is in accordance with formwork design. Verify that all supports, fastenings, wedges, ties, and
items are secure.

B. Clean and vacuum formed cavities of debris prior to placing concrete.

Flush with water or use compressed air to remove remaining foreign matter. Ensure that
water and debris drain to exterior of formwork through cleanout ports.

C. During cold weather, remove ice and snow from within forms. Do not use water to clean out
forms, unless formwork and concrete construction proceed within heated enclosure. De-
icing salts will not be permitted. (Reference Section 03370, Concrete Curing and
Protection.)

D. Damaged or previously used form liners shall not be used and shall be replaced at
Contractor’s expense.
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3.03. FORM REMOVAL

A. The Contractor shall assume full responsibility for the strength of all components from which
forms are removed.

B. Forms and supports shall remain undisturbed until the concrete has attained sufficient
strength to support its own weight in addition to any collateral loads (temporary or
permanent) that may be placed upon it during subsequent work. In no event shall any
forms be loosened or removed prior to 24 hours' wet cure time.

C.  Non-structural vertical forms such as beam side forms, column forms, and wall forms may
be removed at any time after 24 hours, provided that stripping does not damage surfaces
and such action does not endanger any part of the structure. Coordinate timing of form
removal with rub finish requirements specified in Section 03350, Concrete Finishes.

D. No structural forms and shoring supporting underside of slabs or beams shall be removed
prior to concrete attaining at least 80 percent of the required design strength and no less
than 14 days after placing concrete. Field-cured cylinders (paid by the Contractor) can be
taken for consideration to remove the structural forms sooner than 14 days.

During cold weather conditions, do not remove structural forms sooner than 21 days after
placing concrete. Reference Section 03370, Concrete Curing and Protection, for cold
weather requirements.

E. Immediately reshore all concrete required to support formwork for subsequent concrete
placement. Any slab to be cast shall be shored downward.

END OF SECTION
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SECTION 03200

CONCRETE REINFORCEMENT

PART 1 GENERAL
1.01. SECTION INCLUDES
A. Reinforcing bars.
B. Welded wire reinforcement.
C. Bar supports and bolsters.
1.02. REFERENCES
The publications listed below form a part of these specifications.
A. American Concrete Institute
1. ACI 301 - Specifications for Structural Concrete
2. ACI 315 - Details and Detailing of Concrete Reinforcement

3. ACI 315R - Manual of Engineering and Placing Drawings for Reinforced Concrete
Structures

4. ACI 318 - Building Code Requirements for Structural Concrete
5. ACI 350 - Code Requirements for Environmental Engineering Concrete Structures
6. ACI 530 - Building Code Requirements for Masonry Structures
B. American Society for Testing and Materials
1. ASTM A185 - Steel Welded Wire Reinforcement, Plain, for Concrete
2. ASTM A497 - Steel Welded Wire Reinforcement, Deformed, for Concrete
3. ASTM A615 - Deformed and Carbon-Steel Bars for Concrete Reinforcement

4, ASTM A767 - Specification for Zinc-Coated (Galvanized) Steel Bars for Concrete
Reinforcement

5. ASTM A780 - Standard Practice for Repair of Damaged Hot-Dip Galvanized Coatings

6. ASTM A970 - Specification for Welded or Forged Headed Bars for Concrete
Reinforcement

7. ASTM C1116 - Specification for Fiber-Reinforced Concrete and Shotcrete

8. ASTM E329 - Specification for Agencies Engaged in the Testing and/or Inspection of
Materials Used in Construction
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C.

Concrete Reinforcing Steel Institute (CRSI) - Placing Reinforcing Bars.

D.  American Welding Society (AWS) - AWS D12.1, Reinforcing Steel Welding Code for

Reinforcing Steel.

SUBMITTALS
A. Reinforcement Shop Drawing - Submit shop drawings in accordance with ACI 301, ACI

315, ACI 315R, and as modified below.

1. Shop drawings shall be clear enough so that every reinforcing bar in the structure
can be located and shall be complete with all dimensions of the structure without the
need to refer to the Contract Drawings.

2. A reinforcing bar layout plan shall be provided for each slab or walkway level, andan
elevation view reinforcing bar layout shall be provided for each wall.

3. Shop drawings shall clearly indicate all construction joints, expansion joints, and
control joints. Contractor shall coordinate with the reinforcement detailer so that all
reinforcement interruptions and/or all splices can be shown and accounted for inthe
detailing.

4, Reinforcement shall be shown as bent where needed to clear waterstops and/or
maintain uniform cover. Bars with bends shall be indicated schematically on theplan
and elevation views.

5. All openings and pipe penetrations in walls and slabs shall be indicated on the
reinforcement shop drawings (coordinated by Contractor). Formed openings larger
than 1.25 times the rebar spacing in any direction shall be detailed with additional
reinforcement around the opening in accordance with the Standard Detail on the
Contract Drawings.

6. Photocopies of Contract Drawings, in whole or in part, will not be acceptable.

7. All re-submittals of shop drawings shall have all revisions/corrections clearly
highlighted to the Engineer (e.g. labeled, clouded, etc.)

8. Final corrected copies of shop drawings (for file and to be used in the field) shallbe
submitted a minimum of 14 days prior to start of installation.

9. No reinforcing bar fabrication shall commence until shop drawings are approved.

10.  All reinforcing bars shall be shop fabricated. No reinforcing bars shall be field bent.

B. Mill test reports showing physical and chemical analysis shall be provided forEngineer's
records.

C.  Submit catalog cut for threaded rebar splicing system.

D. Submit catalog cut for mechanical rebar splicing system.

E. Submit catalog cuts, clearly marked to indicate reinforcing bar supports and bolsters to be

used for walls and slabs.
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1.05.

1.06.

PART 2

2.01.
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COORDINATION

A. All construction joints, expansion joints, and control joints must be coordinated bythe
Contractor so that all reinforcement interruptions and/or splices can be shown.

B. Contractor shall locate all wall/slab openings and pipe penetrations on theshop drawings
prior to Engineer's review and approval.

C. Required adjustments to reinforcing bars to accommodate cast-in (embedded) items shall
be shown and detailed on the shop drawings.

D. Contractor shall coordinate the supply of all bar supports and bolsters.

QUALITY ASSURANCE

A. Reinforcement work shall conform to the applicable requirementsof ACI 301, ACI 315, ACI
318, and CRSI referenced publications.

B. All reinforcing bars shall have the manufacturer's mill marking rolled into the bar which shall
indicate the producer, size, type, and grade.

C.  Allreinforcing bars shall be neatly bundled and tagged for placement when deliveredto the

job site. Bundles shall be properly identified for coordination with mill test reports.

DELIVERY, STORAGE, AND HANDLING

A. Deliver reinforcing bars and accessory materials to the site in an undamaged condition.

B. Reinforcement shall not be stored in direct contact with earth and shall be kept free of mud.

C. Bundles of bars may be loaded in or on structures, providing the Contractor avoids premature
loading or overloading of the structure. Surface protection from rust stains or damage shall
be provided by the Contractor.

D. Equipment for handling galvanized reinforcing bars shall have protected contactareas.
Bundles of coated bars shall be lifted at multiple pick-up points to minimize bar-to-bar
abrasion from sags in the bundles. Coated bars shall be stored on protective cribbing.
PRODUCTS

MATERIALS

A. Deformed Reinforcing Bars - ASTM A615, Grade 60.

B. Welded Wire Reinforcement (WWR) - ASTM A185 for plain wire and ASTM A497 for
deformed wire, supplied in flat sheets only.

C. Bar Supports and Bolsters

1. Bar supports and bolsters shall be a non-bleeding and non-staining materialwhere
concrete surfaces remain exposed. Plastic, plastic tipped, or stainless steel bar
supports shall be used for uncoated reinforcing bars. Galvanized reinforcing bars
shall utilize bar supports and bolsters that are galvanized, coated with epoxy or
another polymer, or made of plastic.
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PART 3

3.01.

3.02.
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2. Bar supports bearing on grade, insulation, or soft material shall be continuous runner
type supplied with continuous welded on plates. Individual high chair supports will not
be considered adequate.

Alternatively, minimum 4,000 psi precast concrete blocks specifically cast for proper
support of reinforcing bars can be utilized. The use of pavers, brick, or concrete
masonry units (CMU) to support reinforcement shall not be permitted.

SOURCE QUALITY CONTROL

A.

Shop Inspection - The Engineer reserves the right to inspect the manufacturer's facilities
while fabrication of reinforcing bars for this project is being performed.

EXECUTION

ERECTION INSTALLATION APPLICATION

A. Placement of reinforcement shall be in accordance with ACI and CRSIreferenced
publications.

B. Reinforcing bars shall be spaced as shown on the approved shop drawings. Deviations with
bars spaced up to 1.25 times the required spacing, necessary because of interference with
inserts, conduits, piping, small openings for ducts, etc., are allowable as long as four
consecutive bars average out to the required spacing.

C. Where larger openings are encountered and reinforcing bars must be cut, equivalent splice
bars (rounded bars) must be placed at each side of the opening plus #5 diagonal bars
enveloping the opening at each corner (reference Standard Detail on ContractDrawings).

D. Reinforcing bars shall be accurately located in forms and held in place before and during
concreting by using supports of adequate strength and black annealed tie wire (#16 gage or
heavier), to prevent bar displacement.

E. Tie wires shall be bent into the wall or slab so as to not intrude into thereinforcement
concrete cover space.

F. Install bar supports and bolsters as specified in Part 2. Pavers, brick, or CMU supports
shall not be permitted. Additional bar supports shall be installed to eliminate deflection of
reinforcement.

G. The minimum distance between non-lap spliced, parallel bars shall be two times thebar
diameter, but in no case shall be less than 1 1/2 inches.

COVER

A Clear concrete cover shall conform to ACI 318 and ACI 350 unless noted otherwise.

B. For structures exposed to earth, water, or weather (such as wet wells, channels, tanks,
foundation walls, etc.), the clear cover shall be 2 inches (for severe exposure).

C.  The reinforcing bars of footings, base slabs, and other members in which concrete is

deposited against the ground shall have 3 inches of concrete cover between it andthe
ground contact surface.
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D.

Ends of reinforcing bars shall extend up to 2 inches from the outside face of themembers
into which they frame or terminate.

WELDED WIRE REINFORCEMENT

A

Welded wire reinforcement shall be adequately supported, anchored, and tied integrally with
the framework system to assure its final location in the slab. Lap the ends/edges of each
sheet in accordance with CRSI procedures, but shall be lapped a minimum of 6 inches.

The practice of "walking in" and placing the mats of reinforcement in freshly placed concrete
will not be permitted.

DEVELOPMENT AND SPLICE LENGTHS

A

G.

All splicing of reinforcing bars shall be lap-spliced with bars placed in contact with each
other and wired securely.

Minimum lap splice or development length for reinforcing bars shall be as indicated on
Contract Drawing. Special splices shown on the Contract Drawings, however, shallbe
lapped for the lengths indicated.

Attention is directed to the fact that the top bars in beams or grade beams are required to
extend one third of the span into the adjacent span (see typical bar placing diagram for
beams). These top bars are not intended as splice bars, but are full value top
reinforcement. The preferred placement is to have the required minimum space between all
top bars. Bundling in pairs will be allowed if all the rules for bundled bars (per ACI 318) are
met.

Splices shall not be placed at points of maximum stress. However, in instances where they
are unavoidable, the splice location in every second parallel bar shall be offset by
alternating at least one and a half times the splice length.

Base mat bottom bar splices shall not coincide with wall dowel locations. Offsetadjacent
bottom bar splices to avoid reinforcing bar congestion.

Welding of reinforcing bars shall not be allowed unless specifically approved by the
Engineer.

Observe the rules for staggering splices in accordance with ACI and CRSI.

FIELD QUALITY CONTROL

A.

The Contractor shall advise the Engineer of his intentions to place concrete at least 48
hours prior to concrete placement to allow for Special Inspections (as required) and
observation of installed reinforcement and embedded accessories, including waterstops,
keyways, and other items.

Any repairs, corrections, cleaning, removal of debris, etc., shall be accomplished prior to
start of concrete being placed.

Reinforcement installed within wall forms and in any deep formwork shall be checked by the

Contractor and verified by the Engineer before closing the form, as well as immediately prior
to placing concrete.
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D. Prior to concrete deposition, reinforcement shall be free from mortar (concrete splashfrom
previous placement), mud, loose mill and rust scale, grease, oil or any other coatings,
including ice, that would reduce bond with the concrete.

E. Where there is a delay in depositing concrete, reinforcement shall be rechecked and
cleaned when necessary. Cleaning shall be done by whatever mechanical means is
necessary to return it to an acceptable condition.

END OF SECTION
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SECTION 03250

CONCRETE JOINTS AND ACCESSORIES

GENERAL

SECTION INCLUDES

A. Concrete joints.

B. Waterstop material.

C.  Sealant material for submerged joints in concrete.

D Miscellaneous joint accessories.

E. Bonding agent.

SUBMITTALS

A.  Submit one-page catalog cuts for joint filler material and joint sealant, clearly indicating
which item(s) are to be used.

B. Submit one-page catalog cuts for waterstops and waterstop accessories, clearlyindicating
which item(s) are to be used.

C.  Submit one-page catalog cut for bonding agent.

DELIVERY, STORAGE, AND HANDLING

A

Store materials off the ground to provide protection from dampness and soil.

PRODUCTS

TYPES OF JOINTS

A

Construction Joint — The joint between two adjacent concrete placements, created by
casting fresh concrete in contact with a previously cast (hardened) concrete. All typical
reinforcement passes through the joint. A minimum of three days shall elapse between the
casting of adjacent concrete placements for construction joints in liquid containment
structures or as indicated on the Contract Drawings.

Isolation Joint — The joint between two adjacent concrete placements, created by casting
fresh concrete adjacent to a previouslycast (hardened) concrete placement, but separated
by a joint filler material, to allow for expansion and contraction of concrete.

Expansion Joint — A joint constructed similar to an isolation joint to allow for expansion and

contraction of concrete, but a slip dowel (sleeved) passes through the joint to limit
differential displacement.
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MATERIALS

A

Joint Forming Materials

1.

Construction and control joints for interruptions in concrete placement in tank base
slabs, mat foundations, beam and slab systems, and walls shall be made from
lumber with custom cut holes or slots to pass reinforcing bars through and with
standard keyway (and waterstop if applicable). These “bulkheads” are to be securely
fastened to the deck, wall, and/or beam forms. They shall be the same depth as the
concrete section and produce dense, clean, straight edges (top, bottom, and sides)
when stripped.

Construction joints for interruptions in non-structural slab-on-grade concrete
placements shall be fabricated from either custom built lumber “bulkheads” or
galvanized steel shaped to form a tongue-and-groove mechanical key joint with
preformed knock out holes. The steel shaped unit shall be the same depth asthe
concrete, but shall terminate a minimum 1 inch below top surface.

Control joints for slab-on-grade construction shall be saw cut. Seal cut jointsas
specified in Section 07900, Joint Sealants.

Joint Filler Materials

1.

Expansion joint filler material shall be performed, closed cell, high grade polyethylene
or non-extruding PVC, such as “Expansion-Joint Filler” by BASF Chemical Company,
“Plastic Expansion Board” by Westec Barrier Technologies, “Deck-O-Foam” by W.R.
Meadows, Inc., or equal.

Isolation joint filler material shall be closed cell rigid foam, cork, or non-impregnated
fiberboard.

The joint filler shall be compatible as a backup material, with regard to the sealant not
bonding to or being stained by the backup. If the joint filler is a material that will bond
to the sealant, non-bonding polyethylene strip shall be used to cover the back-up
material.

Joint Sealants

1.

Sealant for joints in concrete structures that either contain or hold out liquids
(including groundwater) such as tankage, basements, flow channels, galleries, etc.
shall be a two-component polyurethane material designed for submerged conditions.

Use Sika Corporation “Sikaflex-2¢,” Euclid Chemical Company “Eucolastic II,” or
equal.

Sealant for non-liquid conditions are as specified in Section 07900, Joint Sealants.

Waterstops for Use in Liquid Containment Structures (Tankage) and/or atBelow-Grade
Structures Intended to Hold Out Liquids

1.

Waterstop material shall be PVC 6-inch by 3/8-inch ribbed center bulb waterstop“No.
CR 6380 Wirestop” by Paul Murphy Plastics Company; “No. 705” by Greenstreak; or
equal. Split units may be used instead of splitting the formwork.
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2. As shown on the Contract Drawings, where new concrete is cast againsthardened
concrete:

a. Use a special shape, bolt-on “retrofit,” PVC waterstop set in epoxyadhesive
against existing concrete and fastened down with stainless steel fasteners
through stainless steel batten strips.

1) In walls or slabs 15 inches or greater, use a bolt-on T-shaped waterstop
with a nominal 3-inch stem. Use “ltem #609” by Greenstreak, “ltem
RET638” by Vinylex, or equal.

2) In walls or slabs less than 15 inches, use a bolt-on L-shaped waterstop
with a nominal 3-inch stem. Use “ltem #581” by Greenstreak, “ltem
KK611” by Vinylex, or equal.

3. To provide continuity of waterstops in all applications where complete heat welding is
not achievable, use a water-swelling sealant such as “Akwaswell” by CETCO
Building Materials Group, “Leakmaster” by Greenstreak, or equal.

E. Bonding Agent — Use a corrosion inhibiting, non-vapor barrier, extended open time bonding

compound. Use Sika Corporation “Armatec 110 EpoCem,” BASF Chemical Company
“Emaco P24,” Euclid Chemical Company “Duralprep A.C.,” or equal.

PART 3 EXECUTION
3.01.  INSTALLATION OF CONSTRUCTION JOINTS
A. Construction Joints in (Non-Structural) Slabs-on-Grade
1. Construction joints are placed in the slab where the concreting operations are
concluded for the day in conformity with a predetermined joint layout (i.e., atlocation
of control or isolation joints). If concreting is interrupted long enough at any time for

the placed concrete to harden, a construction joint shall be used.

2. If possible, construction joints should not be located nearer than 5 feet from any other
joint to which they are parallel.

3.02. INSTALLATION OF CONTROL JOINTS
A. Control Joints in Slabs-on-Grade

1. Control joints in slabs-on-grade with a single layer of reinforcement shallbe provided
as shown on the Contract Drawings.

2. Joints shall be saw cut. Cutting shall be done as early as possible and within 24
hours after the concrete has set. (Wait just long enough that the blade does not ravel
the edges of the fresh concrete.) The saw shall be guided to ensure straight cuts.
The saw cut shall be a minimum of 1/8-inch wide and a set depth of 1/2 inches.

3. After curing, the joints shall be filled with approved backer rod and sealantas
specified in Section 07900, Joint Sealants.
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INSTALLATION OF EXPANSION AND ISOLATION JOINTS
A. Isolation Joints for Slabs-on-Grade
1. Slabs-on-grade shall be separated structurally from other building elements to
accommodate differential movement. Isolation joints shall be used where shownon
the Contract Drawings.
2. Joint material shall be removed to the depth required for installation of sealant.
INSTALLATION OF JOINT ACCESSORIES
A. Waterstops
1. Waterstops shall be continuous through all slab and wall joints without interruptions to
assure watertightness. Hold waterstop down 3 inches from the exposed top of walls
not covered by a slab.
2. Waterstops shall be installed in accordance with the manufacturer’s directions.
3. For PVC (and Thermoplastic) Waterstop Installation.
a. Splices shall be made with heat welding or with splicing accessories, either
method to follow manufacturer’'s recommendations. Where complete heat
welding is not achievable, provide continuity by using a water-swelling sealant.

The water-swelling sealant is to only supplement heat welding, not replace it.

b. The waterstop shall be securely wired in place 12 inches on centerto preserve
its position prior to and during the placement of concrete.

C. Thoroughly vibrate fresh concrete around waterstop during concrete
placement.

4. For Bolt-On “Retrofit” Waterstop Installation.

a. The existing concrete surface shall be prepared by abrasive blasting or grinding
and washing prior to installation.

b. Set bolt-on retrofit waterstop in a bed of epoxy adhesive and fasten down to
concrete surface with stainless steel batten bars and concrete fasteners, as
required per manufacturer’s installation requirements.

C. Follow the same splicing procedures as for PVC waterstop installation.

B. Sealant

1. Sealant shall be installed in accordance with the manufacturer’s instructions. Primer
shall be applied as recommended by the manufacturer.

2. Sealant depth (at midpoint) shall be appropriate for the joint width.
a. The sealant depth shall be controlled by the use of joint fillers or back up

materials. The backup material shall be non-impregnated and compressible;
such as backer rod.
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1) Backer rod shall be about 1/8 inch larger in diameter than the width of the
joint to allow for compression.

2) Where the depth of the joint does not permit the use of backer rod, a
bond breaker (polyethylene strip) must be used to prevent bondingto the
back of the joint.

b. Joint fillers shall be held back for sealants. Where joint filler is flush with the
adjacent concrete, enough filler material shall be removed so the joint canbe
sealed to the specified depth.

Joint Width and Sealant Depth
Joint Width (Inches) Sealant Depth at Midpoint (Inches)
1/4 to 1/2 1/4
1/2t0 1 3/8to 1/2
1to 2 1/2

3. Sealant shall be applied to both sides of all joints where accessible, but shall notbe
installed prior to successful liquid tightness (leak) testing where applicable.

C. Bonding Agent - Prior to placing fresh concrete against existing hardened concrete, applya
bonding agent.

1. Apply bonding agent for toppings, equipment/ housekeeping pads, and patches.

2. Do not apply bonding agent on control joints.

END OF SECTION
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SECTION 03300

CAST-IN-PLACE CONCRETE

PART 1 GENERAL
1.01. SCOPE OF WORK
A. It is the intent of these specifications to produce high quality, dense, durable, watertight (if
applicable) concrete. The Contractor will be responsible for the final in-place concrete
quality. Care shall be taken in development of mix designs and during mixing, placing,
curing, and finishing to achieve the desired end result. The Contractor will be responsible to
repair leaks (if applicable), cracks, unsound concrete, and poor finishes to the satisfaction
of the Owner, at no additional cost.
B.  Section includes:
1. Concrete mix design requirements.
2. Placement and care of concrete.
3. Restrictions regarding embedments in concrete.
4. Concrete testing.
5. Concrete repair (of newly cast concrete).
1.02. REFERENCES
The publications listed below form a part of this specification.
A. American Concrete Institute (ACI)
1. ACI 201.1 - Guide for Conducting a Visual Inspection of Concrete in Service
2. ACI 211.1 - Selecting Proportions for Normal, Heavyweight, and Mass Concrete
3. ACI 301 - Specifications for Structural Concrete
4. ACI 302.1 - Guide for Concrete Floor and Slab Construction
5. ACI 304 - Measuring, Mixing, Transporting and Placing Concrete
6. ACI 305R - Hot Weather Concreting
7. ACI 306R - Cold Weather Concreting
8. ACI 309 - Guide for Consolidation of Concrete
9. ACI 318 - Building Code Requirements for Structural Concrete

10. ACI 350R - Code Requirements for Environmental Engineering Concrete Structures
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B.  American Society for Testing and Materials (ASTM)

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

10.

20.

21.

22.

ASTM C31 - Making and Curing Concrete Test Specimens in the Field

ASTM C33 - Concrete Aggregates

ASTM C39 - Compressive Strength of Cylindrical Concrete Specimens

ASTM C42 - Obtaining and Testing Drilled Cores and Sawed Beams of Concrete
ASTM C94 - Ready-Mixed Concrete

ASTM C138 - Density (Unit Weight), Yield, and Air Content (Gravimetric) of Concrete
ASTM C143 - Test Method for Slump of Hydraulic-Cement Concrete

ASTM C150 - Portland Cement

ASTM C172 - Sampling Freshly Mixed Concrete

ASTM C231 - Air Content of Freshly Mixed Concrete by the Pressure Method
ASTM C260 - Air-Entraining Admixtures for Concrete

ASTM C295 - Petrographic Examination of Aggregates

ASTM C311 - Sampling and Testing Fly Ash or Natural Pozzolans for Usein
Concrete

ASTM C457 - Determination of Air Voids in Concrete

ASTM C494 - Chemical Admixtures for Concrete

ASTM C595 - Specification for Blended Hydraulic Cements

ASTM C618 - Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete

ASTM C948 - Density, Water Absorption, and Apparent Porosity of Glass-Fiber
Reinforced Concrete

ASTM C989 - Ground Granulated Blast-Furnace Slag for Use in Concrete
ASTM C1116 - Fiber-Reinforced Concrete and Shotcrete
ASTM C1218 - Test Method for Water-Soluble Chloride in Mortar and Concrete

ASTM C1260 - Test for Alkali Reactivity of Aggregates

1.03. SUBMITTALS

A. Qualifications statement regarding batch plant certification.
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Prior to submittal of concrete mix designs, submit data on all ingredients to be used in the
mix designs for pre-approval. All data shall be dated within the last 12 months.

1. Certified mill tests of cementitious materials (cement, fly ash, and slag).

2. Certified tests of fine and coarse aggregates meeting requirements in Part 2 of this
specification.

3. Verification of fine and coarse aggregates’ potential for alkali-aggregate reactivity
provided by one or more of the following:

a. Certified testing of aggregates for alkali-aggregate reactivity potential.
b. Identification by State DOT for “ASR potential.”

C. Certified statement from source of aggregates pertaining to history ofalkali-
aggregate reactivity.

4, Catalog cuts of concrete admixtures,

Concrete Mix Designs - Concrete mixes used on this project shall be either established

mixes verified by "Field Test Data" or new custom laboratory designed "Trial Mixtures."

Requirements for either option are as follows.

All test data shall be dated within the last 12 months. Partial submittal will not be reviewed.

1. List amount and sources of mix ingredients:

a. Cement.

b. Pozzolans (fly ash and slag).
C. Fine aggregate.

d. Coarse aggregate.

e. Water.

f. Admixtures.

g. Fibers (if required).

2. Strength Test Reports - The average strengths shall be higher than the required
average compressive strengths (f'cr) as per ACI 301, paragraph 4.2.3.3.Concrete
supplier shall perform calculations validating proposed concrete strengths.

3. Typed letter signed by an official from concrete supplier stating that all materials for
proposed mix are identical (from the same source and of the same amounts) as
materials used for concrete mix in the submitted strength test reports.

4, Certified test for amount of water-soluble chloride ion (CL-) in concrete.

Submit catalog cut for retarding admixture.

Submit catalog cut for surface-applied hot weather evaporation reducer.
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1.04.

1.05.

PART 2

2.01.
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Submit a filled-in sample batch plant ticket prior to the first concrete placement. Reference
batch ticket requirements in Part 3 of this specification.

Submit special requests for embedment of conduit, etc. Reference restrictions in Part 3 of
this specification.

If concrete repairs are needed for newly cast concrete as indicated in Part 3 of this
specification, the Contractor shall submit proposed repair products andprocedures
specified in Section 03732, Concrete Repair.

COORDINATION

A

Coordinate all concrete placements with work (general, site/civil, architectural, structural,
electrical, HVAC, instrumentation, mechanical, plumbing, etc.) indicated in all specifications
and on all Contract Drawings.

Coordinate concrete placement with rock blasting restrictions.
Coordinate installation of all cast-in (embedded) items (i.e., grating frames, hatches, anchor
rods, etc.) prior to start of concrete placement. Post-installation of cast-in items into new

hardened concrete is not allowed.

Coordinate all concrete placements with testing and inspection requirements specified
herein.

Obtain approval on Contractor’s proposed curing and protection plan prior to placement of
any concrete. Reference Section 03370, Concrete Curing and Protection.

QUALIFICATIONS

A. The concrete batch plant providing concrete to this project shall be certified by the State
DOT.
PRODUCTS

CONCRETE

A. Concrete Classes and Their Use

1. Mix A - All general uses not otherwise specified or provided for below.
2. Mix B - Liquid Containment Structures - All structural reinforced concrete in contact
with process water.

3. Mix C - Concrete fill/topping (average thickness greater than 3 inches), pipesupports
and encasements, and ductbanks.

4. Mix D - Concrete thrust blocks (below grade), and fill concrete below structures.

5. Mix E - Exterior slabs, platforms, walkways, sidewalks, road curbs, andtruck
unloading containment pads.
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Maximum
28-Day Coarse Minimum ) Water-
Compressive | Aggregate Total Maximum Air Soluble
Strength Size per Cementitious | Water/Cemen| Content | Chloride lon

Mix (psi) ASTM C33 | Content (Ibs/CY) |t Ratio (wic)"| % (CL")
A 4,500 #57 575 0.44 6.0 0.30
B 4,500 #57 575% 0.42 6.0 0.10
C 4,000 #7 550 0.45 7.0 0.15
D 3,000 #467 425 0.50 6.0 0.30
E 5,000 #57 600 0.40 6.0 0.15

() These maximum water/cement ratios shall be considered for selection of supplier's mix designs. The
water/cement ratio specified in the approved mix designs shall be the maximum used in production.

@ Tolerance for air content is +1-1/2 percent.

@) Fly ash content shall be 15 to 25 percent of total cementitious content. As an alternate to fly ash, use
slag at 30 to 50 percent of total cementitious content. Maximum total cementitious content shall not
exceed 660 Ibs/CY..

2.02.

Air Entrainment Requirements

1. All concrete exposed to weather or liquid shall be air-entrained as specified in the
above chart.

2. For interior concrete, where finishes require a lower air content thanspecification
requires, the air content shall be adjusted accordingly with the approval of the

Engineer.

Concrete Slump

1. Without plasticizers, concrete slump for flatwork shall not exceed 3 inches. Wall
concrete, columns, and deep beams (without plasticizers) shall be placed with a
maximum slump of 4 inches.

2. Concrete with superplasticizer shall be designed for a target slump of 6 inches. Mixed
concrete with a slump greater than 8 inches shall not be placed on this project.

MATERIALS

Cement

1. Cement shall be Portland cement Type | or Type Il and shall meet the requirements

21213

of ASTM C150.

If aggregates are susceptible to alkali-silica reactivity (ASR), cement shall be low
alkali containing less than 0.60 percent of equivalent alkalis (Na20 + 0.658K20) per
ASTM C150, Table 2 unless other approved measures are included to mitigate ASR.
Low alkali cement shall be tested frequently during construction, as outlined in Part 3,
to monitor alkali levels.

If Type Il cement is available, use for below-grade construction and for liquid
containment structures or when air temperatures at the time of placement are
expected to exceed 80 degrees F.
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3. High early-strength cement (Type Ill with a maximum tri-calcium aluminate (C3A)
content of 8 percent) shall only be used with advance written approval by the
Engineer. Note that Type Ill cement would not be allowed for Mix B concrete.
B. Pozzolans

1. Mix B concrete and all concrete mixes utilizing aggregates with ASR potentialshall
contain pozzolans. (Reference the mix design chart above.)

2. Fly ash shall meet the requirements of ASTM C618 Class F except as modified
below:

a. Loss of Ignition, Maximum - 5.0 percent.
b. Maximum Retained on #325 Sieve - 30 percent.

3. Blastfurnace slag material shall meet the requirements of ASTM C989. A blend of
Portland cement and blastfurnace slag shall meet the requirements of ASTM C595
and be specifically manufactured to produce higher concrete strengths and provide
greater resistance to chloride penetration and sulfate attack.

C.  Aggregates
1. Fine Aggregate (Sand)
a. Natural or manufactured siliceous sand.
b. Quantity of deleterious substances limited by Table 1 of ASTM C33.
C. Graded within the specified limits of ASTM C33.
2. Coarse Aggregate

a. Crushed stone or crushed gravel.

b. Quantity of deleterious substances limited by Table 3 of ASTM C33for Class
4S aggregates.

C. Graded within the specified limits of ASTM C33.

3. Five cycle soundness tests for fine and coarse aggregates shall meetthe
requirements of ASTM C33.

PERCENT LOSS

Magnesium Sulfate Sodium Sulfate
Fine Aggregatem 15 10
Coarse Aggregate@ 18 12

(™ If provided results of soundness tests exceed these limits, it would be acceptable
to provide a certified letter attesting to the favorable performance of the fine
aggregates as outlined in ASTM C33, Article 8.

2 Soundness tests for coarse aggregates do not need to be provided if theyare
approved by State DOT for use with concrete. Submit verification of such.
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2.03.
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D.

4. Source of fine and coarse aggregates shall not have a history pertaining to alkali-
aggregate reactivity. In the event that aggregate source with potential alkali-
aggregate reactivity is unavoidable, at least two of the following measures shall be
taken to minimize this reaction:

a. Provide low alkali cement.
b. Use fly ash (minimum 20 percent content) or slag.

C. Use lithium-based additives (proven to be effective based on testing of
concrete).

Mixing Water - Clear and potable.

ADMIXTURES, ETC.

A

General Requirements - Admixtures other than those specified may only be used after
written approval by the Engineer.

1. Admixtures shall be as manufactured by Master Builders Solutions (BASF Chemical
Company); Sika Corporation; Euclid Chemical; Grace Construction Products; or
equal.

2. All admixtures proposed shall be selected in advance so that the appropriatetrial
mixes can be made.

3. After material sources have been established and approved, these sources shallnot
be changed for the duration of the project.

4, The Engineer may require that a field representative of the admixture manufacturer
provide occasional service in the field or batch plant to assure proper use of the
admixture.

Air entrainment admixture shall meet the requirements of ASTM C260.

All concrete mixes shall contain a "water-reducing admixture" that meets the requirements
of ASTM C494 Type A or a "high range water-reducing admixture" (superplasticizer) that
meets the requirements of ASTM C494 Types F or G. These admixtures shall not contain
chlorides.

Retarding Admixture - If air temperatures are expected to exceed 85 degrees F during the
placement and/or finishing of any flatwork, a retarding admixture shall be used that meets
the requirements of ASTM C494 Type D.

Evaporation Reducer - For all concrete flatwork during hot and/or windy weather conditions,
apply to freshly placed concrete prior to finishing. Use BASF Chemical Company "Confilm,"
L&M Construction Chemicals "E-Con," Conspec (by Dayton Superior) "Aquafilm," orequal.

Acceleration admixtures associated with cold weather concrete shall meet the requirements
of ASTM C494 Type C and shall not contain calcium chloride. (Reference Section 03370,
Concrete Curing and Protection, for cold weather protection procedures.) Note that
acceleration admixtures are not allowed in Mix B for liquid containment structures. Approval
from Engineer shall be obtained prior to use.
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PART 3 EXECUTION
3.01. PREPARATION, MIXING, AND HANDLING OF CONCRETE

A. Batch Plant Requirements - Measurement of materials at the batch plant shall bein
accordance with ASTM C94.

B. The batch plant used to supply concrete for this project shall meet the following
requirements:

1. Weight Hoppers - The plant shall have separate weight bins for cementand
aggregate.

2. Scales - Shall measure the actual weight within an accuracy of 0.1 percent of full
scale or one graduation, whichever is less. Scales shall be sealed annually bythe
Official Sealer of Weights and Measures.

3. Heating and Cooling of Materials

a. In cold weather, the batch plant shall be equipped to heat aggregates and
water to produce concrete delivery temperatures at the project site greater than
the minimum temperatures indicated below. Aggregates shall not contain ice or
have frozen lumps nor shall they be heated to a temperature over 120 degrees
F.

1) When ambient air temperature at time of placement is above 30 degrees
F, concrete temperature must be at or above 55 degrees F.

2) When ambient air temperature at time of placement is below 30 degrees
F, concrete temperature must be at or above 60 degrees F.

3) When ambient air temperature at time of placement is below 0 degrees
F, concrete temperature must be at or above 65 degrees F.

b. In warm weather, the batch plant shall be equipped to cool water withice, and
cool aggregates by shading and spraying with cool water, to obtain concrete
delivery temperatures at the project site of no greater than 95 degrees F. The
Contractor shall take into account drive time, slump loss, admixtures, flash set,
etc. and reduce delivery temperatures as appropriate.

4, Moisture Content - The automated batch plant shall adjust aggregate weights
dispensed based on their moisture content.

C. Mixing Methods
1. All concrete shall be ready mixed and meet the requirements of ASTM C94.
The truck mixer shall be equipped with a water tank for carrying mixing water. Water
added to the mixer shall be measured to the nearest gallon by use of a water meter.
For all trucks arriving on site without an operating water meter, water shall only be

added manually into the back of the truck using a calibrated container. Water carried
within the truck water tank shall not be used unmetered.
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Water can be added to the mixer to attain initial slump, but only within the limits of the
specified water/cement ratio. After addition of water, the concrete shall be mixed at
least 30 revolutions in the mixing speed range.

Mixers shall meet the requirements of the "Truck Mixer and Agitator Standards”
Truck Mixer Manufacturer's Bureau and shall bear their certification plate.

Trucks shall be equipped with a revolution counting device.

A written delivery slip or ticket, prepared and signed by the plant operator shall be
made out at the proportioning plant for each truck load batch. The delivery slipshall
be given to the Engineer as soon as the truck arrives at the job site, and each slip
shall show the following information, which represents actual quantities of batched
materials in each truck:

a. Truck number.

b. Date and time truck is batched.

C. Ticket number.

d. Mix designation of concrete.

e. Cubic yards of concrete.

f. Cement type and weight in pounds.

g. Weight in pounds of each size and type of aggregate.

h. Admixtures, weights in pounds and ounce.

i. Moisture content of fine and coarse aggregates.

j- Water added to the batch at the plant.

k. Water added to the batch during transport from plant to job site.

l. Water added to the batch at the job site.

The driver and/or testing laboratory technician shall record the number of gallons of
water added during transport and at the job site. If no additional water is added, this
shall be clearly indicated on the batch tickets. In no case shall the water/cement ratio

be exceeded.

Any truck delivering concrete to the job site without a delivery slip will be rejected and
shall immediately depart from the job site.

After completion of mixing, discharging may begin immediately, otherwise the mixer
shall be revolved at the agitating speed.

The total time interval from when the cement makes contact with the aggregates to
the completion of discharge shall not exceed 90 minutes. The Engineer may reduce
the total time limit in hot weather or under unusual conditions if unsatisfactory results
are obtained.
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Mixing at the Construction Site - If the time limits specified cannot be consistently
achieved by mixing at the plant or in transit, concrete shall be mixed completely inthe
truck mixer following the addition of the mixing water at the point of deposition.

Trucks shall be loaded first with coarse and fine aggregates and admixtures during
which time the drum may be revolved or rocked. Cement shall be added last and the
drum shall remain stationary after the cement is added until water is added at the
project site.

Mixing shall begin at the project site after the addition of water and shall continue for a
minimum of 100 revolutions or until a uniform mix has been produced. Mixing time shall
not exceed 15 minutes.

The entire load shall be discharged within 30 minutes after mixing has been
completed.

3.02. EMBEDMENTS IN CONCRETE

A. Embed no pipes other than electrical conduit in structural concrete.

B. Obtain approval from Engineer for any variation from the following requirements unless
shown on the Drawings. Make request in writing accompanied by suitable sketch.

1.

2.

9.

10.

Do not cut or displace any reinforcement.
Do not place conduit between concrete surfaces and reinforcement.

Restrict O.D. of conduit to 1/4 of slab thickness. Keep within middle half ofthat
thickness.

Any bundle of conduits shall not exceed a diameter equal to 1/4 of slab thickness.
Place unbundled, parallel conduits at least 6 inches apart.

Conduits that cross must be bent such that they cross between 45 and 90 degrees
from each other.

Conduits that cross can touch each other, but no more than three conduits (not
exceeding total height of 1/3 of slab thickness) can cross at any givenlocation.

Conduits that run parallel with any reinforcement shall be kept a minimum of 2inches
clear from that reinforcement.

Do not embed conduit in beams.

Total conduit cross sectional area embedded in columns shall be less than 4 percent
of the gross concrete area of columns.

3.03. CONCRETE PLACEMENT

A.  The Contractor shall notify the Special Inspector (when required), Engineer, and testing lab
a minimum of 48 hours in advance of placement to allow sufficient time for scheduling and
observation of the work and for any corrective measures which are subsequently required.
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3.04.
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Preparation

1. Concrete shall not be placed until all reinforcement is secured in position, nor until
the forms have been completely installed and cleaned of debris; coated; form ties
retightened; all sleeves, castings, pipe, conduits, anchors, forms for openings have
been placed and anchored by the Contractor, nor until all water, snow, and icehave
been removed from the space to be occupied by the concrete.

2. Finishing installation of reinforcing and finalization of formwork concurrentwith
starting of concrete placement is not acceptable.

All porous soil or concrete surfaces against which new concrete is to be placed shallbe
wetted down and dampened prior to placement. Spraying from the concrete truck hose
immediately prior to placement will not be considered sufficient.

Concrete shall be placed in accordance with ACI 302, ACI 304, and ACI 318.

Concrete shall be conveyed as rapidly as practicable to the point of deposit by methods which
prevent the separation or loss of the ingredients.

Any concrete being placed shall not be allowed to free fall more than 5 feet as measured
from the point of discharge to the bottom of the formed surface. All distances greater than 5
feet shall utilize elephant trunks with hoppers.

When placing concrete, sufficient illumination shall be provided in the interior of the forms
so that the concrete, at places of deposit, is visible.

Concrete shall be placed and vibrated in layers not to exceed 30 inches. Reference ACI
309.

Vibration shall be applied directly to the freshly-placed concrete by successivevertical
penetrations of the vibrator. It shall be of sufficient duration to accomplish thorough
compaction and complete embedment of reinforcement and fixtures.

"Pencil" vibrators shall be on hand and utilized where required.

Vibration shall be supplemented by forking or spading by hand in the corners of forms.

When vibrating structural slabs, the vibrator must not ride the form supporting the slab.

Since the duration of vibration required is dependent on the frequency, size of vibrator, and
slump of concrete, the length of time must be determined in the field.

Vibrators shall not be used to move concrete laterally within the forms.

Place concrete continuously and at full depth of slabs (so as not to permit coldjoints)
between predetermined expansion, construction, or control joints.

PUMPING CONCRETE

A

Pumping Concrete - If the pump operator does not have direct visual contact with the
location of concrete placement, two-way radio communications shall be provided.
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3.05.

3.06.

3.07.

3.10.

3.11.
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EQUIPMENT AND HOUSEKEEPING PADS

A. The General Contractor shall provide minimum 4-inch high concrete pads for all mechanical,
plumbing, HVAC, and electrical equipment. If greater thicknesses are shown on the Contract
Drawings or required by the equipment being installed, provide thickness required.

B. Verify all concrete pad sizes, locations, and anchors with various Contractors. If sizes are
not dimensioned on the Contract Drawings, provide concrete pads 6 inches wider than the
equipment in each direction.

C.  Prior to placing concrete pads, use a bonding agent.
CONCRETE FINISHING

A.  Allflatwork concrete shall be finished immediately after placement per Section 03350,
Concrete Finishes.

B.  Allformed concrete shall be finished after form removal. Coordinate timing of form removal
within the seven-day rubbed finish requirements per Section 03350, Concrete Finishes.

CONCRETE CURING AND PROTECTION

A.  All concrete shall be cured (and protected from hot or cold weather conditions) for a
minimum of seven days. Submittal of proposed procedures is required; follow requirements
of Section 03370, Concrete Curing and Protection.

INCOMPLETE STRUCTURES

A. Structures which are incomplete may not be capable of withstanding backfill, hydrostatic,
surcharge, storage and other permanent or temporaryloading conditions imposed during
construction. Control of such loading conditions shall be the sole responsibility of the
Contractor.

TESTING FOR QUALITY ASSURANCE

A. The Contractor will hire and pay for the services of a testing laboratory toperform the
testing for quality assurance. Field testing shall consist of w/c ratio verification,
temperature, slump, air content, density, and tests for the compressive strength. These test
results shall be used by the Contractor to assist his control of quality in order to meet
specified values. Additional testing for materials verification ( including fine and coarse
aggregate moisture content and water absorption, etc.) shall be conducted as directed by
Engineer.

B.  Testing will be required for each placement in excess of 5 cubicyards.

C. Location of Field Tests - All sampling for field tests (cylinders, air content, slump, etc.) shall
be performed at the delivery truck to allow proper correlation of the tests.

When concrete is being pumped, additional air content testing shall be performed at the

pump discharge to monitor air content changes through the pump and to maintain specified
air content at location of concrete placement.
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D. The following field tests will be performed by the testing laboratory for everyconcrete

placement:

1. Water/Cement Ratio (Calculated Method)

a.

The water/cement ratio shall be calculated and recorded for each truckload of
concrete delivered to the job site. This calculation shall account for all moisture
in the mix including wash water, water added during transportand at the job
site, and free moisture in both fine and coarse aggregates.

Concrete which exceeds the water/cement ratio specified in the approved mix
design shall not be utilized.

2. Temperature - Shall be recorded by the testing laboratory for each batch ofconcrete
delivered to the project.

3. Slump Test - Slump tests shall be made in the field by the testing laboratory on each
batch of concrete produced, in accordance with ASTM C143.

4, Air Content Test (Fresh Concrete)

a.

Test for entrained air content in accordance with ASTM C231. Concrete which
does not contain the proper amount of entrained air shall not be utilized under
this contract.

A minimum of two tests will be required for each day of operations. Also, at
least one test shall be made for each 50 cubic yards and each class of
concrete placed within a single day.

If concrete is being pumped, a test shall be performed at both the truck and the
end of the pump discharge. These two tests shall be used to monitorthe drop
in air content due to pumping and to better regulate the air content in
forthcoming concrete batches.

In the event that test results are outside the limits specified, additional tests
shall be required to show that concrete meets the specificationrequirements or
the concrete shall not be used on this project. These additional tests shall be
paid for by the Contractor.

5. Unit Weight (Density) - The unit weight of the fresh concrete shall be measured in
accordance with ASTM C138. The unit weight shall be recorded at the same interval
as required for air content testing as stated above.

6. Compressive Strength Test

a.

Samples of concrete will be taken and tested by the testing laboratory for
compressive strength in accordance with ACI 301; ASTM C31, C39, and C172;
except as modified herein.

At least one sampling will be taken for each 50 cubic yards of each class of
concrete placed within a single day. No more than one sampling may be taken
from a single batch to satisfy this requirement.

One sampling shall consist of four 6-inch diameter test cylinders. One cylinder

will be tested at 7 days, and 2 cylinders tested at 28 days, and 1 held for
testing at 56 days as needed.
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Each cylinder will be identified by a tag, furnished by the Contractor, which will
be hooked or wired to the side of the container.

It is the Contractor's responsibility that cylinders be stored in a temperature-
controlled curing box, provided by the Contractor on the construction site, for 24
hours after they have been molded and held at a temperature between 60
degrees F and 80 degrees F. Provide a high/low thermometer to verify
temperature range.

After 24 hours, the testing technician will transport the samples to the
laboratory for moist curing until tested.

When field temperatures during the 24 hours immediately preceding the time of
concrete placement have exceeded 85 degrees F, or have been less than 40
degrees F, or when freezing, hot weather, or other extraordinary field curing
conditions are anticipated, or when requested by the Engineer, four additional
cylinders shall be molded at each sampling for field curing.

These additional cylinders shall be located by the Contractor to be cured at the
structure as near to the point where the sampled concrete was placed as
practicable. These cylinders shall receive the same protection and be subject
to the same environmental conditions as that portion of structure for periods of
5, 21, and 49 days from the date of molding.

The additional field-cured cylinders shall thereafter be transported to the
laboratory and stored at laboratory room temperature and conditions for
additional days until tested. One specimen tested at 7 days, 2 at 28 days, and
1 held for testing at 56 days if needed.

Note: 7- and 28-day laboratory cured specimens continue to be required as
control specimens. Field-cured specimens will also be considered for concrete
acceptance.

After job site storage, concrete test cylinders shall be transported inrigid boxes
specifically sized and constructed to prevent specimens from becoming
damaged from tipping, falling, rolling, or bumping.

After a mean value of a ratio between 7-day and 28 day strengths has been
established from 10 or more samplings the 7-day strengths shall subsequently
be taken as a preliminary indication of the 28-day strengths.

Thereafter, should a 7-day test strength from any sampling (laboratory cured)
be more than 10 percent lower than the 7 day strength which corresponds with
the specified 28 day compressive strength, the Contractor shall:

1) Immediately provide an additional seven days of curing in the affected
area from which the deficient test cylinders were taken.

2) Correct the mix for the next concrete placement.
From laboratory cured specimens, the strength level of concrete will be
evaluated for acceptance based on criteria in ACI 301, Chapter 17.Concrete is

considered satisfactory if all of the following conditions are satisfied:

1)  The average of 28-day cylinder tests for any three consecutive setsshall
meet or exceed the strength required for the mix specified.

CAST-IN-PLACE CONCRETE 03300-14



21213

2) No more than 10 percent of the compressive strength test results from
individual specimens shall have strengths less than that specified.

3) No single set of compressive strength test results falls below the
specified strength by more than 500 psi.

f. The Contractor can request additional field-cured cylinders to verify adequate
concrete strengths for early formwork removal. The Contractor shall reimburse
the Owner for the testing of these additional cylinders.

g. In the event that the above conditions are not met and there is reason to imply
that the low compressive strength results reflect actual concrete strength in the
structure, additional tests shall be performed as outlinedin Article 3.13.

E. The following additional tests will be performed bythe testing laboratory periodically as
indicated, as directed by the Engineer:

1.

Aggregate Water Absorption - Prior to the first concrete placement, the testing
laboratory shall obtain fine and coarse aggregate samples to determine andreport
water absorption. Aggregates shall be retested to adjust absorption values every 90
days until 95 percent of project concrete has been placed.

Aggregate Moisture Content - At Engineer's discretion, the testing laboratory shall
visit the batch plant and obtain samples of fine and coarse aggregates for the
purpose of verifying actual moisture content as reported by the batch plant.

Cement alkalinity (when low-alkali cement is used to mitigate ASR) - Prior to the first
concrete placement, the testing laboratory shall obtain a cement sample to test for
alkaline content. Testing laboratory shall report acceptability and conformance to
requirements of ASTM C150 for ASR mitigation. Unless most current cement mill test
reports are provided every 40 days, testing laboratory shall conduct additional
sampling every 90 days until 95 percent of project concrete has been placed.

Water/Cement Ratio (Microwave Drying Method)

a. At the discretion of the Engineer, water/cement ratio of fresh concrete may be
verified by Microwave Drying Method.

b. Testing laboratory shall perform a microwave oven drying test every day in
which 50 cubic yards or more concrete is scheduled to be placed. Testing shall
be repeated throughout the day for every 50 cubic yards that is placed.
Concrete discharge from truck and placement will not be held up pending
results of initial testing.

C. The testing laboratory shall follow AASHTO Standard Test Designation T318-
02, "Water Content of Freshly Mixed Concrete Using Microwave Oven Drying,"
to determine water content and w/c ratio.

d. Testing laboratory will provide a sample calculation worksheet to show
calculations of water content (WC) and water/cement ratio with absorption of
fine and coarse aggregates being taken into account. Testing laboratory shall
provide immediate reporting to the Contractor and the Owner's representative,
followed by a formal written report.
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e. Concrete which does not meet specified water/cement ratio shall berejected.
When concrete is determined to not meet specifications, additional testing will
be required on subsequent trucks arriving on site, and discharge will not be
permitted until consistent satisfactory results are obtained.

5. Air Content Test (Hardened Concrete)

a. The testing laboratory shall obtain core samples as directed by Engineer. The
Contractor shall promptly assist testing laboratory by providing access, ladders,
and/or scaffolding as needed to obtain samples. The testing laboratory shall
core drill concrete and provide same-day patching of holes using non-shrink
grout.

b. Samples shall be obtained 14 days after placement (immediately following the
7-day wet cure and 7 day drying out).

C. Hardened air content shall be determined in accordance with ASTM C457.
Should any of these representative core samples show low air content,
additional sampling and testing will be required and paid for by the Contractor.
The Contractor will be responsible for replacement and/or corrective measures
for concrete not meeting specification requirements.

d. Three cores shall be obtained at each location as specified below. Atbase slab
locations, the three cores shall be obtained at random throughout the slab. At
walls, one sample shall be taken near the base of the wall, one at mid-height,
and the third near the top of the wall. Wall samples are to be taken from the
inside of the tank.

ADDITIONAL TESTING FOR CONCRETE ACCEPTANCE

A

When unsatisfactory test results arise, additional tests as outlined below shall be provided
and paid for by the Contractor.

Inadequate Compressive Strength - In the event that test results fail to meet the strength
requirements as outlined above, the Contractor shall be responsible for costs associated
with having concrete core specimens obtained from the affected area and tested.

Three cores shall be taken for each sample in which the strength requirements were not
met. The drilled cores shall be obtained and tested in conformance with ASTM C42 by the
Owner's independent testing laboratory.

A core specimen shall be taken perpendicular to the concrete surface and shall be taken
from near the middle of a unit of deposit when possible and not near formed joints or
obvious edges of a unit deposit.

The diameter of core specimens should be at least 4 inches. The length of specimen, when
capped, shall be at least twice the diameter of the specimen. Core specimens shall not
include reinforcement. On the same day as they are drilled, core holes shall be repaired
with non-shrink grout.

The core specimens shall be carefully handled while transported to the laboratory. Cores
shall be tested and evaluated in accordance with ASTM C442 and ACI 301, Chapter 1.6.7.

CAST-IN-PLACE CONCRETE 03300-16



3.13.

3.14.

21213

1. The concrete in question will be considered acceptable if the average of threecore
specimen compressive strength tests meet or exceed 85 percent of the specified
strength required for the specific concrete mix. No individual core compressive
strength test result shall fall below 75 percent of the specified strength.

2. Load Tests - If compressive strength requirements under the above procedure are
not met by the results of core tests, then the Engineer may order load tests pursuant
to ACI 318. Such tests shall be at the Contractor's expense.

Non-Compliant Air Content - In the event that concrete placed by the Contractor is
suspected of, or is tested and shown to not have proper air content or erratic air test results
are obtained as specified above, the Contractor shall engage an independent testing
laboratory to obtain and test samples for air content in accordance with ASTM C457 and to
recommend modification to mix components or additives. The Contractor will be
responsible for remediation to the satisfaction of the Engineer/Owner.

TEST REPORTS

A

The testing laboratory shall provide a copy of field notes directly to Owner's on-site
representative no later than the following day.

Compressive strength test results shall be submitted to the Owner’s on-site representative,
Engineer, Contractor, and concrete supplier within 2 business days following 7-, 28-, and
56-day testing.

REPAIR OF NEWLY CAST CONCRETE

A

Areas of concrete in which cracking, spalling, or other signs of deterioration develop during
initial curing or thereafter until the end of the guarantee period shall be removed and
replaced, or repaired in accordance with this Article and Section 03732, Concrete Repair.

The Contractor may propose to use a specific method most suitable to the situation and
have the method approved by the Engineer prior to repair. The Contractor shall submit
manufacturer's product data sheets and recommended application procedures to the
Engineer for approval prior to performing repairs.

Structural Cracks (as determined by Engineer) - Random shrinkage or structural cracks shall
be repaired utilizing a low viscosity, 100 percent solids, two-component epoxy resin injection
system as specified in Section 03732, Concrete Repair.

Leaking and/or Active Cracks (That Are Not Structural Cracks) - Leaking and active cracks
shall be repaired utilizing a low viscosity, hydrophobic, closed cell polyurethane foam
injection system as specified in Section 03732, Concrete Repair.

Excessive surface cracking in concrete slabs as defined herein shall receivea penetrating
epoxy resin sealer to mend and seal the cracks as specified in Section 03732, Concrete
Repair.

Excessive cracking shall be defined as areas containing "craze cracking" or "map cracking"
as defined by ACI 201.1. In the event that excessive cracking occurs in isolated areas of a
given concrete slab, sealer could only be required in the area of the cracks bounded by
construction or control joints pending Engineer approval.

Damaged (spalled, weakened, or disintegrated) concrete and areas of honeycomb shallbe

removed to sound concrete and shall be repaired in accordance with Section 03732,
Concrete Repair.
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F. Substrength Concrete

1. Concrete which fails to meet the strength requirements as outlined above in Article
3.13 will be analyzed by the Engineer as to its adequacy based upon design loading
and exposure conditions for the particular area of concrete in question.

2. If the concrete in question is found unacceptable based upon this analysis, that
portion of the structure shall be strengthened or replaced by the Contractor at his
expense. The method of strengthening or extent of replacement shall be as defined
by the Engineer.

3. Concrete not requiring strengthening but still falling below the strength requirements,
may be accepted by the Owner in accordance with the General Conditions,
specifically the paragraph entitled "Acceptance of Defective Work."

G. Inadequate Air Content - Concrete which will be exposed to freeze-thaw cycles when in

service, and which is found to have inadequate air content, shall be replaced to the extent
defined by the Engineer.

END OF SECTION
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SECTION 03350

CONCRETE FINISHES

GENERAL
SECTION INCLUDES
A.  Concrete finishes.
B. Sample wall finish requirements and approvals.
C.  ACI certification requirements.
D.  Plugging of tie holes and patching of surface defects.
REFERENCES
The publications listed below form a part of this specification.
A.  American Concrete Institute
1. ACI 117 - Specifications for Tolerances for Concrete Construction and Materials
2. ACI 301 - Specifications for Structural Concrete
3. ACI 303 - Guide to Cast-in-Place Architectural Concrete Practice
SUBMITTALS
A. Submit product data and manufacturer's installation instructions for the following:
1. Plug mortar for tie holes.
2. Grout rubbing mixture for minor surface defects.
B.  Submit copy of finishing Contractor's ACI certification and/or experience record.
QUALITY ASSURANCE
A. Finishing foreman shall have ACI training and certification for concrete finishingand/or a
minimum of five years' experience as a finishing concrete foreman.
PRODUCTS
MATERIALS
A. Plug mortar shall be a fast-setting hydraulic cement compound that can immediately stop
running water or seepage leaks in concrete. Use BASF Chemical Company "Waterplug,"

Euclid Chemical Company "Speed Plug," L&M Construction Chemicals, Inc. "Duraplug,” or
equal.
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B. Grout rubbing mixture shall consist of 1 part Portland cement and 1-1/2 parts fine sand
mixed to a thin grout consistency. The sand and the Portland cement shall be obtained
from the concrete batch plant where the concrete was purchased and shall be the same
used in the concrete.

C. Repair mortar for deep surface repairs (greater than 1-1/2 inches deep) in new construction
is specified in Section 03300, Cast-In-Place Concrete.

EXECUTION

CONCRETE FINISHES

The finish of all walls shall be described below and in accordance with the schedule at the end of
this section. Exposed tops of walls shall be finished, as prescribed for slab and floor finishes.

A. As Cast Wall Finishes

1.

Type | - Rough Form Finish - No select form facing materials shall be specified for
rough form finish surfaces. Tie holes shall be filled with plug mortar. Honeycomb,
voids, and other surface defects (including bug holes) greater than 3/4-inch wide and
up to 1-1/2 inches deep shall be filled with grout rubbing mixture. Deeper repairs shall
be accomplished using approved concrete repair mortar as specified in Section
03300, Cast-In-Place Concrete. Fins exceeding 1/4 inch in height shall be removed.
Otherwise, surfaces shall be left with the texture imprinted by the forms.

Type Il - Smooth Form Finish - The form facing material shall produce a smooth,
hard, uniform texture on the concrete. It may be plywood, tempered concrete form
grade hardboard, metal, plastic, paper, or other approved material.

Material with raised grain, torn surfaces, worn edges, patches, dents, or other defects
which will impair the texture of the concrete surface shall not be used.

The arrangement of the facing material shall be orderly and symmetrical, with the
number of seams kept to the practical minimum. It shall be supported by studs or
other backing capable of preventing excessive deflection (see Section 03100,
Concrete Formwork, for tolerances).

Tie holes shall be plugged and all surface defects shall be patched as specified
under Type | finish. All fins and irregularities shall be completely removed by grinding.

B. Rubbed Wall Finishes - The following finishes shall be produced on concrete with a Type Il
smooth form finish. Where smooth rubbed finish is to be applied, the forms shall have been
removed and necessary patching completed as soon after placement as possible without
jeopardizing the structure and taking into account the required curing and protection.
Reference Section 03370, Concrete Curing and Protection.

1.

Type Il - New Concrete, Smooth-Rubbed Finish - New concrete is defined here as
concrete less than seven days old. Maintain curing and protection during thefinishing
operations.

a. Wet curing can be briefly interrupted for finishing as long as the concreteis not

allowed to surface dry. Contractor shall be prepared to re-wet every 15 minutes
or more often as needed.
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The finishing shall be applied no later than the day following formremoval
(green concrete maximum seven days old). Surfaces shall be wetted and
rubbed with a carborundum brick until uniform color and texture are produced.

No cement grout shall be used other than the cement paste drawn from the
concrete itself by the rubbing process. Delayed application of Type Il finish will
not be accepted. A Type IV finish will be required.

2. Type IV - Old Concrete, Grout-Cleaned Rubbed Finish - Old concrete is defined here
as concrete over seven days old that cannot be "green rubbed."

a.

21213

Concrete shall have completed seven days of curing per Section 03370,
Concrete Curing and Protection.

Large areas more than 12 feet high or 24 feet long shall be marked offwith chalk
lines to produce a uniform overall pattern.

The surface shall be soaked with water. The surface being worked on shall not
be in direct sunlight while finishing. Curing in direct sunlight isacceptable.

Immediately after soaking, apply the grout rubbing mixture with a rubberor cork
float. The material is spread to form a thin paste over the area being worked
on.

The applicator shall always work to a wet edge.

If the area starts to visually lighten up or dry, water can be added by shaking a
wetted brush or using a pump sprayer to moisten the surface.

The coated area shall be permitted to set similar to waiting for a concrete floor
to set.

The applicator shall use a carborundum brick or specialty power tool to
vigorously work the material in a circular motion to a smooth rubbedfinish.

It is not intended to leave a thin grout coating or a "swirl" or "fan"pattern visible
on the wall.

Should the mixture start to dry out or get too stiff to work, the applicatormay re
wet the wall with either a pump or brush.

When the area is complete, it will be smooth and dark to medium grey in color.
The smooth surface will be equal to a medium grade of sand paper with no
"bug holes," globs, or excess material remaining.

When viewed from a distance about 20 to 30 feet, the concrete will appearto
be a uniform grey, creamy smooth surface.

Grout-cleaned rubbed walls shall be further cured by immediately spraying the
surface with liquid curing compound. The curing compound must have
appropriate approvals as stated above in Part 2 or a wet cure shall be
maintained as specified in Section 03370, Concrete Curing and Protection, for
an additional three days.
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D.

Slab and Floor Finishes - The finish of all floors, slabs, flow channels, and tops of walls
shall be described below and in accordance with the schedule at the end of this section.
Reference Table 03350-1 at the end of this section for floor finishing tolerances.

1.

Type A, Scratched Finish - After the concrete has been placed, consolidated, struck
off, and leveled, the concrete shall be floated with a magnesium float.

If any water has been brought to the surface by the float during rough finishing,
floating operations shall not continue until this water is allowed to evaporate.

Floating shall proceed when the water sheen has disappeared and the surface has
stiffened sufficiently. During floating, planeness of surface shall be checked with a
10-foot straightedge applied at not less than two different angles.

After floating to a Class C tolerance, the surface shall be roughened to a 1/4-inch
amplitude with a coarse steel rake before final set.

Type B, Floated Finish - The procedure for a floated finish is the same as for Type A
up to roughening the surface.

The slab is floated, with all high spots cut down and all low spots filled to produce a
surface with a Class B tolerance. The slab shall be finish floated to a uniform sandy
texture.

Tops of walls shall be finished with a Type B finish, except initial floating shall be
followed immediately with a light trowel, being careful not to trowel in bleed water. If
bleed water is present, Contractor shall wait for its evaporation before applying trowel
finish.

Type C, Troweled Finish - The surface shall first receive a Type B floated finish. It
shall next be power troweled, and finally hand troweled for thorough consolidation.
The first troweling after power troweling shall produce a smooth surface which is
relatively free of defects but which may still show some trowel marks. Additional
trowelings shall be done by hand after the surface has hardened sufficiently.

The final troweling shall be done when a ringing sound is produced as the trowel is
moved over the surface.

The finished surface shall be essentially free of trowel marks, uniform in texture and
appearance and shall be plane to a Class A tolerance, except tolerance for tank base
slabs shall be to a Class B tolerance.

Apply only a light trowel finish, free of trowel marks, for concrete tank base slabs.
Type D, Broom Finish - First, finish the concrete with a Type B floated finish. The

concrete shall be given a transverse scored texture by drawing a coarse broom
across the surface, perpendicular to the line of travel along the walking surface.

Finishes for Bottom and Side Formed Surfaces Exposed to View

1.

General - This includes the side and underside finishes of slabs, beams, columns,
and other miscellaneous surfaces left exposed after form removal.
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2. Finishes - These surfaces shall be finished to the same quality as scheduled forthe
wall surfaces in a given area. In the event there is no scheduled finish, all surfaces
exposed to view shall receive the equivalent of a Type Il finish.

Finish Schedules

1. Floor (Horizontal) Finishes - See Table 03350-1 for tolerances and Table 03350-3for
finish types.

2. Wall (Vertical) Finishes - See Table 03350-2.

TIE HOLES AND SURFACE DEFECTS

A. General - Repair Contractor-cast concrete, including tie holes and surface defects
(honeycomb, large bug holes, pits, etc.) with surface areas greater than 3/4 square inch or
1/4-inch depth.

B. Tie holes shall be filled with specified plug mortar.

C. Surface defects less than 1-1/2 inches deep shall be removed down to sound concrete. If
chipping is necessary, the edges shall be perpendicular to the surface or slightlyundercut.
No featheredges will be permitted.

1. The area to be patched and an area at least 6 inches wide surrounding it shallbe
dampened to prevent absorption of water from the grout rubbing mixture.

2. The quantity of mixing water shall be no more than necessary for handling and
placing.

3. After surface water has evaporated, the grout rubbing mixture shall be applied.

4, The grout shall be consolidated into place and struck off so as to leave the patch
slightly higher than the surrounding surface. To permit initial shrinkage, it shall be left
undisturbed for approximately one hour before being finally finished.

5. The patched area shall be cured using a liquid curing compound. Metal tools shall
not be used in finishing a patched area which will be exposed. Exposed surfaces
shall be left uniform in appearance. Patching shall be completed prior to application
of other specified surface finishes.

D. Surface defects greater than 1-1/2 inches deep shall be repaired using an approved
concrete repair mortar as specified in Section 03300, Cast-In-Place Concrete.

TABLE 03350-1 FLOOR FINISHING TOLERANCES
A tled finishes and troweled toppings shall be true planes within 1/8-inch in 10 feet,
as determined by a 10-foot straightedge placed anywhere on the slab in any
direction.
B bd finishes shall be true planes within 1/4-inch in 10 feet, as determined by a 10-
foot straightedge placed anywhere on the slab in any direction.
C ch finishes and concrete fills shall be true planes within 1/4-inch in 2 feet, as

determined by a 2-foot straightedge placed anywhere on the slab in any direction.

CONCRETE FINISHES 03350-5



TABLE 03350-2 WALL (VERTICAL) FINISHES

Type | Rough Form Finish - All concrete not exposed to view or not in contact with
liquid. Below-grade walls not receiving dampproofing, waterproofing, or
insulation.

Type Il Smooth Form Finish - The interior of all liquid containment structures (tanks,

flow channels, etc.) and all concrete to be dampproofed or waterproofed,
receive a coating system, and/or receive insulation.

Type 11" Smooth Rubbed Finish - Exterior exposed-to-view concrete wall areas and

(Exterior) edges of slabs. This finish shall be carried to a minimum of 6 inches below
finished grade.

Type 1M Smooth Rubbed Finish - Interior exposed-to-view concrete wall areas, columns,

(Interior) curbs, equipment supports and pads, housekeeping pads, and all other

surfaces notindicated to receive other finish.

() Unacceptable Type lll finish areas shall be refinished with a Type IV grout-cleaned rubbed

finish.
TABLE 03350-3 FLOOR (HORIZONTAL) FINISHES
Type A Scratched Finish - For surfaces intended to receive bonded applied
cementitious applications of Type G, Concrete Topping.
Type B Floated Finish - At tops of walls and footings, for surfaces intended to receive
roofing, and surfaces to receive and a Type D broom finish.
Type C Troweled Finish - For all horizontal surfaces (including slabs and concrete

toppings) not indicated to receive other finish. Apply a light troweled finish for
tank (and channel) base slabs.

Type D Broom Finish - For exterior walkways, exterior platforms, sidewalks, and other
exterior walking surfaces.

END OF SECTION
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SECTION 03370

CONCRETE CURING AND PROTECTION

GENERAL
SECTION INCLUDES

A Curing and protection for all concrete slabs, other flatwork (including toppings, beams,
etc.), and for all walls and other vertical members (including columns, grade beams, etc.)

during:
1. Normal weather conditions.
2. Hot weather conditions.

3. Cold weather conditions.
B. Limited use of curing compound.
REFERENCES
The publications listed below form a part of this specification.
A. American Concrete Institute
1. ACI 305R - Hot Weather Concreting
2. ACI 306R - Cold Weather Concreting
3. ACI 308R - Guide to Curing Concrete
B. American Society for Testing Materials
1. ASTM C171 - Sheet Materials for Curing Concrete
2. ASTM C309 - Liquid Membrane Forming Compounds for Curing Concrete.
SUBMITTALS
A Prior to placement of any concrete, submit an outline indicating various curing and

protection methods and procedures intended for use on this project during each of the
following conditions:

1. Normal weather conditions.
2. Hot weather conditions.
3. Cold weather conditions.

Include procedures for slabs (and other flatwork), walls (and other vertical members), and
footings.
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B. Submit single-page catalog cut for curing compound with fugitive dye specifically indicated.

C. Submit single-page catalog cut for polyethylene film with material selection specifically
indicated.

1.04. COORDINATION

A. Contractor’s outlined curing and protection methods and procedures shall be approved prior
to first concrete placement.

B. Coordinate curing, protection, and rubbed wall finish to occur simultaneously during the
initial seven-day period after concrete placement. Reference Section 03350, Concrete
Finishes.

C. Coordinate sequence of work to avoid loading or working on newly cast concrete for the
first 24 hours.

D. The Owner's representative and/or Engineer shall make final determination of when hot
weather or cold weather curing and protection requirements are in effect.
PART 2 PRODUCTS
2.01. CURING WATER
A. Water shall be potable.
B. Water shall be free of materials that have the potential to stain concrete.
2.02. CURING COMPOUNDS

A. Curing compound shall be a dissipating, VOC-compliant, water-based, liquidmembrane-
forming, including a fugitive dye, and conforming to ASTM C309, Type 1-D.

Use Conspec by Dayton Superior "Rx Cure WB," The Euclid Chemical Company
"Tammscure WB 30D," W.R. Meadows, Inc. "1100-Clear," or equal.

B. Curing compound shall be applied at twice the manufacturer's recommended application
rate.

2.03. POLYETHYLENE FILM
A. Polyethylene film shall be white (opaque) and shall meet the requirements of ASTM C171.
B. Polyethylene film used on this project shall be maintained in like new condition or shall be
replaced. The Owner's representative shall have the final decision when condition of film
becomes unacceptable.
2.04. ADMIXTURES
A. Accelerating admixtures associated with cold weather concrete are not allowed in Mix B

concrete used for liquid containment structures. Refer to Section 03300, Cast-in-Place
Concrete, for other concrete mixes that are allowed to consist of acceleration admixtures.
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PART 3 EXECUTION
3.01.  PREPARATION
A. All freshly placed concrete shall be protected from adverse weather and from defacement.
As soon as the concrete has been placed and horizontal top surfaces have received their
required finish, provisions shall be made for providing continuous curing and protection as
required below.
3.02. NORMAL WEATHER CURING AND PROTECTION
A Definition of Normal Conditions - All conditions not defined as either hot or cold weather.
B. Slabs and Other Flatwork
1. After finishing and immediately after the concrete surface has hardened enough to
prevent dilution of the cement paste, provide continuous moist curing for at leastthe

first 24 hours.

2. After the initial 24-hour period, cure for an additional 6 days with one of the following
methods:

a. Cover with white polyethylene film.
b. Cover with burlap and continuous sprinkling with water.
C. Continuous water spray with no covering.
C.  Walls and Other Vertical Members

1. Immediately after the concrete surface has hardened enough to prevent dilution of
the cement paste, provide continuous moisture at the exposed top surface for atleast
the first 24 hours.

2. After the initial 24-hour period, cure for an additional six days with one of the

following methods. (Note: For walls specified to receive a rubbed finish, forms must
be removed and rubbed finish applied prior to the end of the seven-day curingperiod.

a. Leave forms in place, tight. Provide continuous moisture at the exposedtop
surface.
b. Leave forms in place; loosen after 24 hours. Provide continuous water attop of

wall (or member) to soak all sides.

(o} Remove forms; soak walls with water. Cover tightly with white polyethylene
film.
d. Remove forms; cover with burlap and soak by continuous spray.

D. Strip Footings and Isolated Column Footings (Note: Strip footings include footings of
foundation (frost) walls, retaining walls, and flood walls.)

1. After finishing, apply curing compound at twice the manufacturer's recommended
application rate.

2. Curing compound shall be applied to and seamlessly cover all exposed surfaces.
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For the first 24 hours after concrete finishing, no work shall commence nor shall any material
be placed on concrete. The exposed concrete surfaces shall be protected from any potential
damage with plywood or other means for the remaining six days of the curing period.

Interruptions, not to exceed a total of four hours are permitted for the purpose of layout,
shoring or reshoring, finishing, or other required construction needs as long as the surface
is not allowed to completely dry. Be prepared to spray the exposed surface every 15to 30
minutes.

HOT WEATHER CURING AND PROTECTION

A.

B.

Conform to ACI 305R when concreting during hot weather except as modified below.

Definition of Hot Weather - When combinations of high air temperature, low relative
humidity, and wind speed have the potential to cause the concrete to reach the critical

evaporationrate (0.15 Ibs/ft2/h), the Contractor and his concrete supplier shall exercise
precautionary measures in preparing, delivering, placing, finishing and curing of the
concrete.

The Owner's representative and/or Engineer shall determine if hot weather conditions are
in effect in accordance with ACI 305R. Note that it is possible to have hot weather
conditions with air temperatures as low as 65 degrees F if low humidity and moderate wind
speeds (10 mph or greater) exist. By default, when air temperatures exceed 80 degrees F,
regardless of relative humidity levels and wind speed, hot weather conditions shall be in
effect.

Temperature of fresh concrete shall not exceed 90 degrees F. Concrete deliveredat
temperatures exceeding 90 degrees F shall be rejected.
Curing of the concrete shall begin immediately after completion of the initial finishing

operation.

1. Slabs and Other Flatwork - After the initial 24-hour period of moist curing, continue
wet cure for an additional six days with one of the following:

a. Soak with water and cover with white polyethylene film.
b. Cover with burlap and continuous sprinkling with water.

2. Walls and Other Vertical Members - After the initial 24-hour moist curing,continue
wet cure for an additional six days with one of the following. (Note: See normal
weather curing above for coordination of rubbed wall finish.)

a. Leave forms in place, tight with soaker hose on top.

b. Leave forms in place; loosen after 24 hours. Provide continuous wateror
double soaker hoses on top.

C. Remove forms; soak walls with water. Cover tightly with white polyethylene film
over soaker hose at top of wall.
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3. Strip Footings and Isolated Column Footings (Note: Strip footings include footings of
foundation (frost) walls, retaining walls, and flood walls.)

a. After finishing, apply curing compound at twice the manufacturer's
recommended application rate.

b. Curing compound shall be applied to and seamlessly cover all exposed
surfaces.

C. After applying curing compound, completely cover the concrete withwhite
polyethylene film.

Monitor concrete temperature for walls and slabs 20 inches thick or more. After
temperature has peaked, control rate of cooling to ambient temperature at a rate of 1
degree F per hour to prevent cracking.

For the first 24 hours after concrete finishing, no work shall commence nor shall any material
be placed on concrete. The exposed concrete surfaces shall be protected from any potential
damage with plywood or other means for the remaining six days of the current period.

Interruptions, not to exceed a total of four hours are permitted for the purpose of layout,
finishing, or other required construction needs as long as the surface is not allowed to
completely dry. Be prepared to spray the exposed surface every 15 to 30 minutes.

COLD WEATHER CURING AND PROTECTION

A

B.

Conform to ACI 306R when concreting during cold weather except as modified below.

Definition of Cold Weather - A period when for more than three consecutive days the
average daily temperature drops below 40 degrees F. When temperatures above 50
degrees F occur during more than half of any 24-hour period, the concrete shall no longer
be regarded as cold weather concrete. The Owner's representative shall monitor daily
temperatures for determination of start and stop of cold weather concreting. Contractor
shall comply with this determination.

The methods of curing and protecting the concrete shall be such as will prevent drying or
freezing. Labor, equipment, and materials necessaryfor cold weather curing and protection
(including heating) shall be on the site and set up (staged) in sufficient quantity before
concrete placement begins.

Concrete must be cured and protected from cold weather simultaneously.

For the first 24 hours after concrete finishing, no work shall commence nor shall any material
be placed on concrete. The exposed concrete surfaces shall be protected from any potential
damage with plywood or other means for the remaining duration of the curing and protection
period.

Curing
1. Slabs and other flatwork shall be cured with one of the following:
a. Coat with curing compound applied at twice the recommended manufacturer's

application rate.

b. Cover with polyethylene film.
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G.

the table below.

2. Walls and other vertical members shall have forms left in place, tight for the first 24
hours. Apply twice the application rate of curing compound to the exposed top
surface or cover with polyethylene film. After the initial 24-hour period, cure for an
additional six days with one of the following:

a. Leave forms in place, tight as above.

b. If forms are loosened, immediately remove forms and either: (1) apply curing
compound at twice the manufacturer's recommended application rate to all
surfaces; or (2) cover tightly with polyethylene film.

(Note: Coordinate with rubbed wall finish requirements.)

Protection

1. Protection shall proceed as follows:

a. For Slabs and Other Flatwork
1) Cover with blankets and/or heated enclosure as required.

b. For Walls and Other Vertical Members (Note: Extra effort will be requiredto
prevent freezing when using water to complete rubbed wall finishing.)

1) Forms Left in Place, Not Loosened - Cover with blankets and/or heated
enclosure as required.

2) Forms Removed Prior To End Of Protection Period - Re-cover with
blankets and/or heated enclosure as required.

2. The length of the protection period for each type of member shallbe as determined in

Cold Weather Protection Period

Service Temperature Type lorll Type Il Cement
Type of Member | Category Range Cement (Days) (Days) ("
Slab-On Grade 3 50°F — 70°F 6 4
Columns 3 50°F — 70°F 6 4
Walls ® 3 50°F — 70°F 6 4
Walls® 4 50°F - 70°F 21® 14 ©
Beams 4“9 50°F — 70°F 21©® 14 ®
Slabs (Other)® 4 50°F — 70°F 219 14 ©

() Obtain written approval bythe Engineer for the use of Type Ill cement or an acceleration

admixture.

@ Walls that will not be service loaded (leak tested or backfilled) for at least 60 days after

placement.

@) Walls that are to be service loaded soon after concrete placement.
@ Formwork shall remain in place until the end of the protection period for Service

Category 4 structural members.

®) Protection period could be shortened based on concrete achieving at least 80 percentof
the required design strength as determined by testing of field-cured cylinders.
® All structural slabs supported by temporary formwork.

CONCRETE CURING AND PROTECTION
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Suitable means shall be provided for maintaining the deposited concrete within the
temperature range as defined above. Curing provisions as stated above must be inplace
prior to exposing concrete to heat.

Heating may be provided by using a vented heating unit, insulated blankets, or a
combination of both.

1.

If blankets are to be used, they should be applied to the concrete as specified in ACI
306R, Chapter 7, Charts 7.3.1-7.3.4. Special attention should be given to corners
and edges of concrete members which could require about three times thethickness
of insulation to maintain concrete temperature, as compared to thickness that might
be required for interior spaces. Also note that excessive amounts of blankets could
raise the temperature of the concrete too high which could cause an increase of
thermal shrinkage and cause cracking due to thermal shock.

Where heated enclosures are provided, vent flue gases from combustion heating
units to the outside of the enclosure. Place and direct heaters to avoid areas of
overheating or drying of the concrete surface. Exposed concrete surfaces must be
protected and cured. Where continuous moist curing is not practical, tightlyadhered
polyethylene or curing compounds shall be used.

Monitoring of Concrete Temperatures

1.

In order to adjust and maintain cold weather procedures, various thermometers
(supplied and maintained by the Contractor) shall be placed along concrete members
that are undergoing cold weather protection, particularly at corners and edges of
concrete members where it is more difficult to maintain the required temperature.

Monitoring of these temperatures must be done throughout the day, taking into
account forecasted night conditions. Make timely adjustments to maintain aneven
temperature.

At a minimum, temperatures shall be recorded at start of work in the morning, at noon,
and at end of work day (but early enough to have time to make necessary adjustments
to cold weather protection).

Access to these thermometers must be made available for the Owner's
representative to perform spot-checking of the Contractor's effectiveness to achieve
proper cold weather protection.

Provide the proper type and sufficient quantity of thermometers to determine the
temperature of the concrete. As a minimum, provide, locate, and maintain at least
one Hi-Low thermometer and at least two surface thermometers for each placement
of concrete which is simultaneously undergoing cold weather curing and protection.

Interruptions to Protection

1.

Measures shall be taken to assure the concrete temperatures will not drop below 32
degrees F.

Interrupted time must be made up in accordance with ACI 306R, Section 7.7. Time

lost from required period of protection shall be made up with twice the number of lost
degree hours.
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After the required protection period listed in the above table, concrete shall have curing
coverings removed and be allowed to gradually dry out prior to lowering temperatures to

freezing as described in the following table.

Maximum Concrete Temperature Drops at End of Protection Period

Thickness of Section,
Inches

Maximum Gradual Decrease in Surface
Temperature During Any 24 Hours After
End of Protection, °F

Less than 12 50
12 to Less than 36 40
36to 72 30
Greater than 72 20

3.05. FINAL CONCLUSION OF CURING PROTECTION PERIODS

A.

21213

At the conclusion of curing and protection periods, all concrete surfaces shall bewashed
down to remove all debris and laitance material.

Complete removal of curing compounds will be required prior to application of coatings or
other toppings. A light abrasive blast or other mechanical means may berequired.

END OF SECTION
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SECTION 03600

GROUT

GENERAL
SECTION INCLUDES

A. Non-shrink grout for setting of equipment, column baseplates, precast units, and other
accessories.

B. Non-shrink grout to patch voids around slab and wall penetrations.
REFERENCES

The publications listed below form a part of this specification.

A.  American Concrete Institute

1. ACI 304 - Recommended Practice for Measuring, Mixing, Transporting, and Placing
Concrete

2. ACI 309 - Practice for Consolidation of Concrete
B.  American Society for Testing and Materials
1. ASTM C31 - Method of Making and Curing Concrete Test Specimens in the Field

2. ASTM C109 - Test Method for Compressive Strength of Hydraulic CementMortars
(Using 2 inch or 50 mm Cube Specimens)

3. ASTM C143 - Test Method for Slump of Portland Cement Concrete

4. ASTM C150 - Portland Cement

5. ASTM C1019 - Standard Method of Sampling and Testing Grout

6. ASTM C1107 - Packaged Dry, Hydraulic-Cement Grout (Non-shrink)
SUBMITTALS

A. Submit catalog cut for non-shrink grout.

PRODUCTS

GROUT

A. Non-Shrink Grout - Shall be a flowable, non-staining, premixed, cement-based,
manufactured product, requiring only the addition of water or latex mix solution (supplied by
the grout manufacturer) at the job site.
1. For support of equipment and column baseplates, for setting of precast units orother

accessories, and for plugging voids around slab and wall penetrations, use grout
specifically manufactured for such applications.
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Provide Engineer with manufacturer’s certification for the uses intended, including 2-
inch by 2-inch grout cube strength tests in accordance with ASTM C109. Plastic
consistency of grout shall achieve minimum compressive strength of 5,000 psi in 7
days and 7,000 psi in 28 days.

2. Non-shrink grout shall be applicable for damp, corrosive environments.

B. Grout for patching and plugging concrete surfaces shall be as specified in Section 03300,
Cast-in-Place Concrete.

C.  Grout for reinforced masonry shall be as specified in 04900, Masonry Alterations and
Repairs.

D.  Adhesive anchor systems shall be used to install all bolts, anchors, and reinforcing bar
dowels into concrete and/or masonry, as specified in Section 05505, Concrete And
Masonry Anchors.
PART 3 EXECUTION
3.01.  INSTALLATION

A. Prepare surfaces, mix product, and install grout per manufacturer’s instructions.

B. Provide curing of the grout per manufacturer’'s recommendations.

END OF SECTION
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SECTION 03732

CONCRETE REPAIR

GENERAL

SECTION INCLUDES

A. Preparation of concrete and application of repair materials for cracks, spalls, and
deteriorated concrete.

B. Repair of failed joint waterstops.

C. Repair to reinforcement at saw cut concrete.

D Repair to removed anchor bolts.

E. Repair to existing concrete damaged by Contractor.

REFERENCES

A.  ACI 201.1 - Guide for Conducting a Visual Inspection of Concrete in Service.

B. ASTM A615 - Deformed Steel Bars for Concrete Reinforcement.

C. AWS D1.4 - Structural Welding Code for Reinforcing Steel.

COORDINATION

A. Contractor shall send a copy of this specification to repair product manufacturers.

B. Contractor shall coordinate with the repair product manufacturer’s representative to visit the
site prior to submitting written repair recommendations and final product selection.

C. Contractor shall consult with the Owner’s representative in the field prior to and during the
repair procedures to determine extent of repairs.

D. The product manufacturer’s representative shall be made available for consultation withthe
Contractor or Owner’s representative about the proper application during the repair
procedures.

E. Color of selected coating system(s) shall match existing concrete. Owner shall determine
acceptability of proposed color prior to application.

SUBMITTALS

A. Submit manufacturers’ custom written repair recommendations and outline procedures
based on product manufacturers’ representative’s site visit, verified and signed by the
Contractor.

B. Submit single-page product data sheets (catalog cuts) to confirm product selection along
with single-page custom written outline installation instructions for proposed repair
materials.

C.  Submit certification from product manufacturer attesting to approved Contractor status.
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If the Contractor elects to propose a substitute repair product manufacturer for approval, all
of the above items shall be submitted for approval along with at least two references from
completed projects with similar repairs. These references shall include project and name
with phone numbers of the Owner’s representative able to attest to quality of the repairs
performed on that project.

QUALITY ASSURANCE

A

Product Manufacturer - Company specializing in manufacturing the repair products
specified in this section.

Applicator - Contractor specializing in concrete repair. The Contractor shall be approved by
the manufacturer of the specified product, and have completed a program of instruction in
the use of the specified repair material.

Contractor and product manufacturer shall propose final product recommendations based
on experience and current project conditions.

DELIVERY, STORAGE, AND HANDLING

A. Comply with instructions for storage, shelf life limitations, and handling of repair products.
PRODUCTS

MANUFACTURERS

A. Sika Corporation.

B. Euclid Chemical Company.

C. BASF Chemical Company.

D. Or equal.

MATERIALS

A. General Concrete Repair including Spalls, Delamination, and Deteriorated (Damaged)

Concrete

1. Sika Corporation Products
a. Concrete and exposed reinforcement shall be coated with Sika Armatec 110.
b. Shallow Concrete Loss (Less Than 3 Inches Deep)

1) For vertical surfaces, use a polymer-modified repair mortar suchas Sika
Top 123 Plus.

2) For horizontal surfaces (tops of walls), repair with Sika Top 122.
C. Deep Concrete Loss (More Than 3 Inches Deep) — Repairs can either be built

up in layers of the appropriate repair mortar used for shallow repairs, or by
form-and-pour method using SikaTop 111 Plus.
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2. Euclid Chemical Company Products

a. Concrete and exposed reinforcement shall be coated with Duralprep A.C. rust
inhibitor primer.

b. Shallow Concrete Loss (Less Than 3 Inches Deep)

1) For vertical surfaces, use a polymer-modified repair mortar suchas
Duraltop Gel.

2) For horizontal surfaces (tops of walls), repair with Duraltop Fast Set.

C. Deep Concrete Loss (More Than 3 Inches Deep) — Repairs can either be built
up in layers of the appropriate repair mortar used for shallow repairs, or by
form-and-pour method using Euco Crete Supreme.

3. BASF Chemical Company Products
a. Concrete and exposed reinforcing steel shall be coated with Emaco P24.

b. Shallow Concrete Loss (Less Than 3 Inches Deep)

1) For vertical surfaces, use a polymer-modified repair mortar suchas HB2
Repair Mortar.

2) For horizontal surfaces (tops of walls), repair with HB2 Repair Mortar.

C. Deep Concrete Loss (More Than 3 Inches Deep) — Repairs can either be built
up in layers of the appropriate repair mortar used for shallow repairs, or by
form-and-pour method using Emaca FS.

4, Or equal.
B. Repair of Concrete Structural Cracks (Dry and Not Leaking)

1. Sika Corporation Products

a. Horizontal Surfaces - Use Sikadur 35, Hi-Mod LV epoxy resin gravity feed into
cracks until filled.

b. Vertical Surfaces - Use Sikadur 35, Hi-Mod LV epoxy resin injected intothe
crack with Sikadur 31 used as an exterior seal.

2. Euclid Chemical Company Products
a. Horizontal Surfaces - Use Duralith LV gravity feed into cracks until filled.

b. Vertical Surfaces - Use Duralith LV epoxy resin injected into the crack with
Duralcrete Gel used as an exterior seal.

3. BASF Chemical Company Products

a. Horizontal Surfaces - Use Concresive Standard LVI gravity feed into cracks
until filled.
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b. Vertical Surfaces - Use Concresive Standard LVI epoxy resin injectedinto the
crack with Concresive Paste SPL used as an exterior seal.

4, Or equal.
C. Repair of Concrete Active (Moving) Cracks (Dry or Leaking)

1. Sika Corporation - Use SikaFix HH+/HH LV hydropobic, polyurethane groutinjected
into the crack.

2. Euclid Chemical Company - Use Dural Aqua-Fil hydrophilic polyurethane compound
injected into the crack.

3. BASF Chemical Company — Use Concresive 1210/1230 IUG, hydrophilic
polyurethane injected into the crack.

4, Or equal.

D. Repair of Excessive Surface Cracking in Slabs - Excessive cracking shall be definedas
areas containing “craze cracking” or “map cracking” as defined by ACI 201.1.

1. Sika Corporation - Use Sikadur 55 SLV, epoxy resin penetrating sealer, gravityfed
into the cracks.

2. Euclid Chemical Company - Use Dural 50 LM, acrylated epoxy resin penetrating
sealer, gravity fed into the cracks.

3. BASF Chemical Company — Use EpoXeal GS Structural two-component epoxy
penetrating sealer, gravity fed into the cracks.

4, Or equal.
E. Concrete Joint Sealant
1. For process tanks and other submerged conditions, use a polyurethane sealant

designed for submerged conditions to either contain or hold out liquids. Provide sealant
as specified in Section 03250, Concrete Joints and Accessories.

2. For non-submerged conditions, provide sealant as specified in Section 07900, Joint
Sealants.

2.03. REINFORCEMENT MATERIALS
A.  Steel Reinforcing Bars - ASTM A615, Grade 60, deformed bars.
B. Splicing Sleeves - Mechanical wedge type; “Quick-Wedge” manufactured by ERICO
Concrete Construction Products or equal.
PART 3 EXECUTION
3.01. EXAMINATION

A. The Contractor shall coordinate with the Owner’s representative to determine which areas
will be repaired and the extent of those repairs.
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B.

Verify that surfaces are ready to receive work.

C. Beginning of installation means installer accepts existing conditions.

PREPARATION

A. General Concrete Repairs Including Spalls, Delamination, and Deteriorated (Damaged)
Concrete
1. To remove weak, spalled, delaminated, or other unsound concrete, use a20-Ib.

chipping hammer.

2. At exposed reinforcing steel, abrasive blast to remove rust. Remove enoughconcrete
around reinforcing bars to provide access. Splice in new reinforcing if section loss is
more than 15 to 25 percent or as determined by Owner’s representative.

3. Abrasive blast all concrete areas to be repaired to obtain surface profileas
recommended by product manufacturer.

4, Saw cut as required to avoid feather edging of repair material and to providea neat,
finished appearance.

5. Use high pressure water to clean areas prior to repairs.

6. Use polymer-modified repair products installed per manufacturer’'s recommendations.

7. At areas to be coated, use either a brush-off blast or high pressure water blast at
4,000 to 6,000 psi to remove all existing tank coatings and surface contaminantsand
to prepare surface for coating. Remaining coatings and surface contaminants not
removed by blasting shall be removed by other mechanical means, including
grinding.

B. Structural Cracks (Dry and Not Leaking) - Structural cracks (determined by Engineer) shall
be repaired utilizing a low viscosity, 100 percent solids, two-component epoxy resin
system. Remove all dust, debris or disintegrated material from crack by use of oil-free
compressed air or vacuuming, or by other approved methods as may be required by
manufacturer.

Crack must be dry at time of application.

1. Horizontal Surfaces - “Vee” out cracks in the concrete surface. Apply epoxyin
accordance with manufacturer’'s recommendations.

2. Vertical Surfaces - Patching of vertical wall cracks shall be accomplished by pressure
injection of epoxy resin, as recommended by the repair materials manufacturer.

3. Provide temporary entry ports spaced to accomplish movement of fluidsbetween
ports. Limit port size diameter to be no greater than the thickness of the crack.
Provide temporary seal at concrete surface(s) to prevent leakage of epoxyresin.

C.  Active (Moving) Cracks (Dry or Leaking) — Moving and/or leaking cracks (determined by

Engineer) shall be repaired utilizing a low viscosity, hydrophobic or hydrophilic, closed cell
polyurethane compound injection system that will function as a flexible gasket.

1. Lightly grind crack surface to remove efflorescence and to expose/open up theface of
the crack.

CONCRETE REPAIR 03732-5



Starting 6 inches away from the crack, drill injection holes at 45 degrees to intersect
the crack at about mid-depth of concrete member, but at least a minimum of 6inches
deep from the crack surface. Holes shall be placed alternating along sides of crack.

Provide temporary entry ports in these drilled holes spaced 12 to 18 inches or as
required to accomplish movement of fluid between ports. It may be necessary to
decrease the spacing of entry ports to properly inject the polyurethane compound.

D. Excessive surface cracking in concrete slabs shall receive a penetrating epoxy resin sealer
to seal the cracks.

1.

2.

Pressure wash the existing concrete surface and clean out the cracks.

“Vee” out cracks in the slab surface as recommended by repair material
manufacturer.

Surface preparations shall be in accordance with the manufacturer’s
recommendations.

In the event that excessive cracking occurs in isolated areas of a given concrete slab,
sealer could only be required in the area of the cracks bounded by construction or control

joints

E. Concrete Joint Sealants — Remove all existing sealants (and backer rods) and abrasive
blast to clean out concrete joints.

3.03. APPLICATION

A. Repair Mortar (Trowel Applied)

1.

3.

Trowel apply mortar mix. Tamp into place, filling voids at honeycomb andspalled
areas.

Bring surface flush with surrounding area. Finish trowelsurface to match surrounding
area.

Cure per manufacturer’s specifications.

B. Repair Mortar (Form-and-Pour)

1.

2.

21213

Provide rigid forms around the repair areas to receive pourable repair mortar.

Pour repair mortar into the forms. Tamp and vibrate as needed to eliminatethe
creation of air voids.

Bring surface flush with surrounding area. Finish trowel exposed surface(s) tomatch
surrounding area.

Cure per manufacturer’s specifications.

Rub the cured repair surface to blend in with existing surroundingunrepaired
surfaces.
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Crack Injection of Epoxy Resin and Polyurethane Compound

1. Inject material into prepared ports under pressure using automated equipment
appropriate for application.

2. For polyurethane injections, inject water into the crack to thoroughly flush outthe
crack to remove dirt, dust, and contaminants. Follow flush water by injecting
polyurethane compound (with accelerating catalyst as required.)

3. Begin injection at lower entry port and continue until fluid appears in adjacent entry
port. Continue from port to port until entire crack is filled.

4. Remove temporary surface seal (if applicable) and excess injection material. Grind
surface as needed.

5. Clean surfaces of repair area and blend finish with surrounding area.

D. Excessive Surface Cracking

1. Prime surface as required by product manufacturer.

2. Apply product over surface and squeegee into the cracks.

3. Remove excess material from surface and/or broadcast aggregate into productto
create a non-slip surface.

4, Mixing, application and finishing of product shall be in accordance withthe
manufacturer’s recommendations.

E.  Concrete Joints - Clean out and reseal all existing construction and/or control joints.

F. Saw Cut Concrete - At all areas on the project, after saw cutting concrete, repair exposed
reinforcement as follows:

1. Chip back concrete around rebar end.

2. Cut off exposed reinforcement minimum 1-1/2 inches beyond concrete surface.

3. Prepare surface to a saturated, surface-dry condition and patch hole with plug
mortar.

G. Repair to Removed Anchor Bolts — Existing exposed anchor bolts that are no longer used
shall be cut off and patched in the same manner as the repair of exposed reinforcementin
saw cut concrete (indicated above).

QUALITY CONTROL

A. The Contractor shall:

1. Coordinate to have the manufacturer’s representative on site during installation to
offer inspection and technical guidance.

2. Maintain suitable temperature throughout application.

3. Cure products following manufacturer’s recommendations.

END OF SECTION
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GENERAL

SECTION 04900

MASONRY ALTERATIONS AND REPAIRS

DESCRIPTION OF WORK

A. Construction of new masonry openings to receive doors, glazed assemblies, louvers, vents
or other items that require openings wherever shown on the Drawings. Work includes:
1. Temporary support of existing masonry and adjacent construction as needed.
2. Installation of new concrete and brick masonry to create finished masonry openings,
including cutting, fitting and toothing in.
B. Repair of existing masonry damaged by demolition or construction activities, and filling of
voids as required to permit proper installation of new work.
C.  Chemical cleaning of exterior masonry and concrete surfaces.
D. Replacement of masonry and repointing of existing mortar joints.
REFERENCES
ACI 530 Building Code Requirements for Masonry Structures and Related
Commentaries
ACI 530.1 Specification for Masonry Structures and Related Commentaries
ASTM A82 Standard Specification for Steel Wire, Plain, for Concrete Reinforcement
ASTM A153 Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware
ASTM A1008 | Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, Structural,
High- Strength Low-Alloy, High-Strength Low-Alloy with Improved
Formability, Solution Hardened, and Bake Hardenable
ASTM A951 Standard Specification for Masonry Joint Reinforcement
ASTM C67 Standard Specification for Sampling and Testing Brick and Structural Clay
Tile
ASTM C90 Standard Specification for Loadbearing Concrete Masonry Units
ASTM C140 Standard Test Methods for Sampling and Testing Concrete Masonry Units
and Related Units
ASTM C216 Specification for Facing Brick (Solid Masonry Units made from Clay or Shale
ASTM C270 Standard Test Method for Mortar for Unit Masonry
ASTM C476 Standard Specifications for Grout for Masonry
ASTM C780 Standard Test Method for Preconstruction and Construction Evaluation of
Mortars for Plain and Reinforced Unit Masonry
ASTM C979 Standard Specification for Pigments for Integrally Colored Concrete
ASTM C1019 | Standard Test Method for Sampling and Testing Grout
ASTM C1093 | Standard Practice for the Accreditation of Testing Agencies for Masonry
NCMA National Concrete Masonry Association
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PRECONSTRUCTION SUBMITTALS

A

Obtain written approval of submittals prior to use of the materials. Submit all masonry
materials and accessories as one submittal. Incomplete submittals will be returned “Revise
and Resubmit.”

Provide test results from an independent laboratory certified according to ASTM C1093 or
employing technicians with a current “Certification in Concrete Masonry Testing” by the
National Concrete Masonry Association.

1. All required data shall be dated within 24 months or less prior to the datethe
submittal is received by the Engineer.

Provide sampling, test data, and certificates for CMU.
1. Submit ASTM C140 test reports demonstrating compliance with ASTM C90.
2. Samples obtained for ASTM C140 tests shall have the same configuration,
dimension, concrete mix, and curing methods as CMU proposed for use in building
construction. Test results for 8 x 8 x 16 stretcher units are sufficient.
Provide test results for brick units.
1. Submit test results per ASTM C216 and ASTM C67 for the following:
a. Grade of brick units.
b. Initial rate of absorption.
C. Compressive strength.
d. Testing for water absorption.

e. Dimensional tolerances.

2. Samples used in ASTM C67 tests shall have the same composition, method of
manufacture, configuration and dimension as brick proposed for use in the project.

Factory Premixed Mortar - For each type of mortar that is proposed for use in the project,
submit test results from a certified laboratory demonstrating that the mortar mix meets the
property specification requirements of ASTM C270.

Factory Premixed Grout - Provide test data for grout mix demonstrating compliance with
ASTM C476 and showing the compressive strength from ASTM C1019 testing.

Provide manufacturer’s product data sheets for all products listed under Article 2.07 of this
section. Product data sheets shall be clearly marked up by Contractor indicating selected
items that conform to Drawings and Specifications. Mark the relevant item description,
model number, material type, size, etc. as appropriate for the type of product.

Provide banded stacks (minimum five-brick stack) of actual samples of proposed brick

matching existing adjacent building. Samples shall demonstrate color, texture, and blend
match.
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1.10.
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SUBMITTALS DURING CONSTRUCTION

A. Provide field evaluation tests required by Article 3.01 of this section as separately numbered
submittals for each day that samples are taken.

B. Submit test data for field evaluation tests to the Engineer within 10 days of receipt of the
test data by the Contractor.

QUALITY ASSURANCE

A. Perform work in accordance with ACI 530, 530.1, listed references, and this specification.

B. Where conflicts occur between current referenced publications and this specification, the
more restrictive requirements shall apply.

C. Failure to detect defective work or material does not prevent later rejection.

REGULATORY REQUIREMENTS

A

Where fire-resistance ratings for walls are shown on Drawings, walls are to be designed to
provide the required fire resistance by a method acceptable to the 2015 International
Building Code including calculated fire resistance per Section 722 of the Code and ACI
216.

ENVIRONMENTAL REQUIREMENTS

A

Adhere to ACI 530.1, Part 1.8 C, “Cold Weather Construction,” when theambient
temperature or the temperature of masonry units is 40 degrees F orless.

Adhere to ACI 530.1 Part 1.8 D, “Hot Weather Construction,” when ambient temperature is
90 degrees F or greater.

DELIVERY, STORAGE, AND HANDLING

A

B.

Inspect masonry units for damage. Return damaged units exceeding ASTM standards.
Store to permit air circulation while preventing moisture intrusion.

Accept factory premixed mortar or grout only in unbroken, labeled packaging.Return
hardened, partially set, caked, contaminated, or deteriorated materials.

Maintain packaged materials clean, dry, and protected against dampness, freezing, and
foreign matter.

SEQUENCING AND SCHEDULING

A

Coordinate work with related products, including those listed in Article 1.02 ofthis
specification.
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PART 2 PRODUCTS

2.01. MANUFACTURERS - CONCRETE MASONRY UNITS
A. Clayton Block Co Inc., Arlington, NJ
B.  Cranesville Block Co., Rock Tavern, NY
C.  Orequal NCMA member plant.

2.02. CONCRETE MASONRY UNITS

A. Hollow and Solid Load Bearing Block Units - ASTM C90, normal weight, 1900 psi
compressive strength.

B. Standard Block Units - ASTM C90, 1900 psi compressive strength - (maximumabsorption 8
percent); Standard gray color.

C. Size and Shape — Provide standard hollow blocks for running bond installation, and special
units as listed below:

1. Jamb Blocks — 8-inch long and 16-inch long units to provide flat and smooth face
surrounding openings.

2. Bond Beam Units - 8 inches high with knock-out webs, stacked to create the height
shown on drawings.

3. Lintel Units - 8 inches high or 16 inches high with solid bottoms and open ends or as
shown on the Drawings.

4. Solid Units — Nominal 2-, 4-, and 6-inch thick units without cores for use where shown
on Drawings.

2.03. BRICKUNITS
A. Face Brick — ASTM C216, Grade SW.

B. Size, texture, color, color variation and shape to match the face bricks of the existing
structure.

2.04. FACTORY PREMIXED MORTAR

A. Provide factory premixed mortar, including all ingredients except water, for use with
concrete masonry units and face brick.

B. Premixed products manufactured by:
1. The Quikrete Companies, Atlanta, GA.
2. Spec Mix, Inc., Eagan, MN.
3. Or equal.

C. ASTM C270 Type N for use with clay brick.
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2.05

2.06.

2.07.
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D. ASTM C270 Type S for use with concrete masonry units.

E. Antifreeze compounds are prohibited.

F. Admixtures containing chlorides are prohibited.

G. If mortar that will be exposed to view at the completion of construction requires the addition
of color to provide a reasonable match to the existing adjacent mortar, use mineral oxide
pigments compliant with ASTM C979.
1. Solomon Grind-Chem Service, Inc.
2. Davis Colors.
3. Or equal.

FACTORY PREMIXED GROUT

A. Provide factory premixed grout, including all ingredients except water, for usein concrete
masonry wall bond beams, grouted vertical cores and masonry lintels.

1. Use fine grout where the dimension of the void to be filled, in any direction, isless
than 4 inches.

B. Provide mortar mix design is to complying with ASTM C476 with a minimum 28-day
compressive strength of 3,000 psi at 28 days.

1. Core Fill Grout by The Quikrete Companies, Atlanta, GA.
2. Core Fill Grout by Spec Mix, Inc., Eagan, MN.
3. Or equal.
MANUFACTURERS - REINFORCEMENT, ANCHORAGE, FLASHINGS, AND ACCESSORIES
A. Wire-Bond, Inc., Charlotte, NC.
B. Hohmann & Barnard, Inc., Hauppauge, NY.
C. Orequal.
ANCHORAGE, FLASHINGS, AND ACCESSORIES
A. Anchorage
1. Provide veneer tie system with rectangular or triangular wire ties mounted to backup
masonry by a system that accommodates insulation thickness and allows forvertical
movement.

2. All steel components are to be hot dip galvanized after fabrication per ASTM A153.

a. Wire components to be cold drawn steel wire conforming to ASTM A82; 80,000
psi tensile strength; 70,000 psi yield point.

b. Sheet metal components to be carbon steel meeting ASTM A1008.
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E.

Weeps to be cell vent type, equal to Wire-Bond #3601 or Hohmann & Barnard Quadro-Vent
in the standard available color that most closely matches the mortar color.

Mortar Drip Suspension Device - Open matrix with staggered top profile of at least1-inch
thickness, equal to Wire-Bond #3611 or Hohmann & Barnard Mortar Trap.

Flashing - Self-adhesive composite sheet type with adhesive layer and polyethylene
sheeting, equal to Wire-Bond Aqua Flash 500 or Hohmann & Barnard TeXtroflash. Provide
termination bar, primers and other materials required for proper installation.

Joint Sealers - As specified in Section 07900, Joint Sealants.

2.08. REBUILDING

A

B.

C.

Cut out damaged and deteriorated masonry with care in a manner to prevent damage to
any adjacent remaining materials.

Needle, shore, or support structure as necessary in advance of cutting out units.

Mortar Mix - Colored to match existing work.

2.09. REPOINTING

A

E.

Cut out loose or disintegrated mortar in joints to a 1-inch depth without damage of
chamfering of masonry edges.

Utilize hand tools and power tools only after test cuts determine no damage to masonry
units will result.

When cutting is complete, remove dust and loose material by brushing.

Pre-moisten joint and apply mortar. Pack tightly in maximum 1/4-inch layers. Joints to
match existing.

Moist cure for 72 hours.

2.10. RESTORATION CLEANING

A

21213

Clean surfaces and remove large particles with wood scrapers or non-ferrous wire brush or
Brush coat masonry with restoration cleaner, mixed into solution in strict accordancewith
manufacturer’s instructions.

Provide a second application if required by preliminary test of sample area.

Cleaning Agent - Detergent or solvent cleaner.

1. Prosoco — Sure Klean 600.

2. EaCo Chem - NMD 80.
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2.11.

PART 3

3.01.

3.02.
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WATER RESISTIVE COATING

Apply water-resistive coating to all existing and new masonry surfaces.
Manufacturers

1. Sherwin Williams — Loxon 40% Silane Water Repellant A31 T 40.
2. H&C - SL-40 Water Repellent.

3. Euclid Chemical - Baracade Silane 40.

EXECUTION

FIELD EVALUATION TESTING

Field testing shall be scheduled by the Contractor and paid for by the Owner.

Provide test results from an independent laboratory certified according to ASTM C1093 or
employing technicians with a current “Certification in Concrete Masonry Testing” by the
National Concrete Masonry Association.

Tests Required

1. Collect and test one set of mortar samples for each day mortar is used on the project.
2. Collect and test separate samples for each type of mortar used on any particular day.
3. Collect and test one set of grout samples for each day grout is used on the project.

4. Collect and test separate samples for each type of grout used on any particularday.

Mortar Testing - Test for plastic and hardened properties per ASTM C780. Includethe
following:

1. Mortar-water content determination (ASTM C780, Annex A4).

2. Mortar-air ratio (ASTM C780, Annex A5).

3. Compressive strength tests (ASTM C780, Annex AB).

Grout Compressive Strength Testing

1. Grout compressive strength tests will be performed in accordance with ASTM C1019.

2. One grout sample (three specimens comprise one sample) shall be tested foreach
grout mix design used on this project.

EXAMINATION

Ensure that field conditions are acceptable and ready to receive work.

Beginning of installation means installer accepts existing conditions.

MASONRY ALTERATIONS AND REPAIRS 04900-7



C. New masonry work installed into or adjacent to existing conditions shall match existing
construction unless otherwise instructed.

D. Iltems provided by other sections shall be properly sized and located.

E. Ensure that built-in items are in proper location, and ready for roughing into masonry work.
3.03. PREPARATION

A. Direct and coordinate placement of metal anchors or reinforcing supplied by other sections.

B. Provide bracing of masonry construction. Maintain in place until building structure provides
permanent bracing.

3.04. COURSING
A. Match coursing of existing adjacent masonry.
B. Tool mortar joints exposed to view concave.

C.  Cut mortar joints flush where below grade, where cavity insulation is to be applied or at
other locations concealed from view.

3.05. NEW OPENINGS IN EXISTING MASONRY WALLS

A. Remove existing masonry at opening perimeter as required for all installation of new
materials, precast lintels, sills, and jamb blocks.

1. Remove full existing face bricks at jambs of openings so that face brick so that new
brick may be toothed in to maintain the running bond patter of the wall.

B. Return facing wythe against back-up wythe closing cavity off at all jamb openings. Install
1/2-inch thick compressible filler and sealant at joint between facing and back-upwythes.

C. Install concrete masonry unit jamb blocksfor jambs of all openings. Use half-length and full-
length jamb blocks so as to be able to tooth into existing CMU.

3.06. PLACING AND BONDING
A. Lay first course in full bed of mortar.

B. Lay solid masonry units in full bed of mortar, with full head joints, uniformly jointed with
other work.

C. Lay hollow masonry units with full face shell mortar coverage on head and bed joints.

D. Do not shift or tap masonry units after mortar has achieved initial set. Where adjustment
must be made, remove mortar and replace.

E. Perform job site cutting of masonry units with proper tools to provide straight, clean,
unchipped edges. Units with broken corners or edges shall not be used in exposedwork.

F. Interlock external corners.

21213 MASONRY ALTERATIONS AND REPAIRS 04900-8



3.07.

3.08.

3.09.

3.10.

3.11.

21213

G. Unfinished Masonry - Protect at day’s end with secured weatherproof covers. Step back for
joining new work, no toothing permitted. Remove loose mortar, expose joint, and wet
masonry only as required by ACI 530 and ACI 530.1.

H. Replace frozen mortar at Contractor’s expense.

VENTS AND WEEPS

A. Install cavity vents in exterior wythe at 16 inches on center horizontally at top of cavity wall
air space.

B. Install cavity weeps in exterior wythe at bottom of cavity wall air space and above flashing;
align with vents above.

C. Install cavity weeps above lintels, shelf angles, and other flashing locations.

CAVITY WALL INSULATION

A

At existing masonry cavity walls undergoing alterations, provide new cavity wall insulation of
the greatest possible thickness that will allow a 1-inch airspace between the brick and the
insulation.

1. Provide the greatest possible coverage of wall insulation. Trim and fit to provide
continuity with existing insulation to remain.

2. Provide thinner or trimmed insulation at lintel conditions to ensure space formortar
drip suspension device and flashing.

REINFORCEMENT AND ANCHORAGES

A

For infill masonry for existing openings, provide reinforcing bars and dowels in grouted cells
as shown by the Typical Plan detail at Existing Masonry Opening Infill detail on Drawing
A003 and Horizontal Wall Reinforcement details on Drawing S022.

Tie brick veneer to backup concrete masonry or concrete at all locations with specified
veneer anchors at a spacing of no greater than 16 inches center-to-center, either vertically
or horizontally. At new masonry openings in existing masonry walls, provide veneer
anchors immediately adjacent to where face brick returns to meet backup concrete
masonry.

LINTELS

A

For new openings in existing masonry walls, install precast concrete lintels. Install lintels to
have 8 inches of bearingon jamb masonry on both sides of openings.

CUTTING AND FITTING

A

Cut and fit for chases, pipes, conduit, sleeves, and pilasters. Coordinate with other sections
of work to provide correct size, shape, and location.

Obtain Engineer’s approval prior to cutting or fitting masonry work where not indicated, or
where appearance or strength of masonry work may be impaired.

MASONRY ALTERATIONS AND REPAIRS 04900-9



3.12.

21213

CLEANING

A

o o

m

Remove excess mortar and mortar smears without degrading mortar bond integrity.

Replace defective mortar and masonry units.
Clean soiled and effloresced surfaces.

Use non-metallic tools in cleaning operations.

Without damaging completed work, provide protective boards at exposed external corners

and surfaces which may be damaged by construction activities.

END OF SECTION
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SECTION 05500

MISCELLANEOUS FABRICATIONS

GENERAL

SECTION INCLUDES

A. Ferrous and non-ferrous metal and fiberglass components, including miscellaneous
framing, structural and miscellaneous shapes, plates, anchor rods, bolts and accessories,

etc.

B. Shop-fabricated items including bollards, lintels, shelf angles, bearing plates, overhead door
frames, wall brackets, custom pipe supports, etc.

C. Manufactured items including ladders, floor access hatches, etc.
1. Access hatch conditions include new hatch in an existing framed opening (reusing

existing hatch frame), new hatch and frame in a new opening, and new (hingeless)
aluminum cover over a new or existing opening.

REFERENCES

AAMA American Architectural Manufacturers Association

ANSI A14.3 Ladders - Fixed - Safety Requirements

ASTM A6 General Requirements for Rolled Structural Steel Bars, Plates, Shapes, and
Sheet Piling

ASTM A36 Specification for Carbon Structural Steel

ASTM A48 Gray Iron Coatings

ASTM A53 Specification for Pipe, Steel, Black and Hot-Dipped

ASTM A123 Zinc (Hot-Dip Galvanized) Coatings on Steel Products

ASTM A153 Zinc Coating (Hot-Dip) on Iron and Steel Hardware

ASTM A276 Specification for Stainless Steel Bars and Shapes

ASTM A307 Carbon Steel Bolts and Studs, 60,000 psi Tensile Strength

ASTM A325 Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum Tensile Strength

ASTM A489 Carbon Steel Lifting Eyes

ASTM A500 Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in
Rounds and Shapes

ASTM A536 Ductile Iron Castings

ASTM A572 High-Strength Low-Alloy Columbium-Vanadium Structural Steel

ASTM A992 Specification for Structural Steel Shapes

ASTM B209 Aluminum and Aluminum-Alloy Sheet and Plate

ASTM B221 Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and
Tubes

ASTM B241 Aluminum-Alloy 6063 Seamless Pipe and Extruded Tube

ASTM B308 Aluminum-Alloy 6061-T6 Standard Structural Profiles

ASTM B632 Aluminum-Alloy Rolled Tread Plate

ASTM D4385 Classifying Visual Defects in Thermosetting Reinforced Plastic Pultruded
Products
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ASTM E84 Class 7, Fire Retardant Fiberglass Materials

ASTM F593 Stainless Steel Bolts, Hex Cap Screws, and Studs

ASTM F1554 Anchor Bolts, Steel, 36, 55, and 105 ksi Yield Strength

ASTM F2329 Zinc Coating, Hot-Dip, Requirements for Carbon and Alloy Steel Bolts,
Screws, Washers, Nuts, and Special Threaded Fasteners

AWS A2.4 Standard Symbols for Welding, Brazing, and Nondestructive Examination

AWS D1.1 Structural Welding Code - Steel

AWS D1.2 Structural Welding Code - Aluminum

AWS D1.3 Structural Welding Code - Sheet Steel

AWS D1.6 Structural Welding Code - Stainless Steel

OSHA 1910.27 Fixed Ladders

SSPC The Society for Protective Coatings

1.03. SUBMITTALS

A. Shop Drawings

1. Include detailed fabrication drawings with Bill of Materials and finishes, erection
drawings, and applicable details such that the Contractor does not need toreference
the Contract Drawings.

2. Indicate profiles, sizes, connections, attachments, reinforcing, anchorage, size and
type of welds, holes, fasteners, and accessories.

3. Shop drawings shall be submitted in sets of similar fabricated items. Large
submittals, generally over 10 sheets, consisting of several different fabricated items
will be returned to the Contractor unreviewed.

4, All resubmittals of shop drawings shall have all revisions/corrections clearly
highlighted to the Engineer (e.g., labeled, clouded, etc.).

B. Submit manufacturer’s product data (i.e., catalog cuts) for floor access hatches, ladders,
telescoping safety posts, and other manufactured items that include details of manufactured
product with installation instructions.

1.04. COORDINATION

A. Coordinate work with existing field conditions.

B. Field verify all dimensions prior to submittal of shop drawings.

C.  Coordinate placement of concrete and grouting of masonry with installation ofcast-in
(embedded) items.

1.05. QUALIFICATIONS

A. Weld procedures and welder personnel shall be AWS qualified. Keep procedures and
certifications on file. Submit only when requested.

21213
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2.01.
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PRODUCTS

MATERIALS

A. “W”-Shaped Steel Beams - ASTM A992, Grade 50.

B. “S”-Shaped Steel Beams - ASTM A36 or ASTM A992, Grade 50.

C. “C”-Shaped or “MC”-Shaped Steel Channels - ASTM A36 or ASTM A572 Grade 50.

D.  Steel Angles and Plates - ASTM A36.

E. Hollow Structural Sections (HSS)

1. Rectangular and Square Sections - ASTM A500, Grade B, 46 ksi.
2. Round Sections - ASTM A500, Grade B, 42 ksi.

F. Aluminum Sections - ASTM B308, Alloy 6061-T6. Use Aluminum Association shapes.

G.  Aluminum Sheet and Plates - ASTM B209, Alloy 5052.

H.  Aluminum Checkered Floor Plate - ASTM B632, Alloy 6061-T6.

l. Aluminum Rectangular Bars - ASTM B221, Alloy 6061-75.

J. Stainless Steel Structural Shapes — ASTM A276, Type 316 or Type 316/316L, annealed.

K. Stainless Steel Angles and Plates - ASTM A276, Type 316 or Type 316/316L.

L. Pipe
1.  Steel - ASTM A53, Grade B.

2. Aluminum Alloy - 6061-T6.

M.  Fiberglass Fabrications - All structural shapes shall be manufactured using the pultrusion
process with a minimum glass content of 45 percent. Use extra corrosion-resistant vinyl
ester resin material for all shapes and plates. All fiberglass resin shall contain an integral
UV inhibitor and be produced with a resin-rich surface to protect against exposure and
wear.

N. Bolts - ASTM F593 stainless steel, Type 316; ASTM A325 carbon steel; galvanized (A325)
bolts as a manufactured fastener assembly to comply with ASTM A153 or F2329; ASTM
A489 steel lifting eyes.

All bolt accessories including nuts, washers, etc. shall be of the same material as the bolt.
Dielectric separation (i.e., neoprene washers) shall be used when a fastener material may
be reactive to the base material.

0. Bolted Attachment to Concrete and Masonry — For structural connections, use stainless

steel threaded rods with chemical adhesive anchor system as specified in Section 05505,
Concrete and Masonry Anchors (expansion anchors are not allowed unless specifically
requested by Contractor for a particular application and approved by Engineer).
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R.

Cast-In Anchor Rods (Bolts) — ASTM F1554 anchor rods galvanized to ASTMA153.
Reference Section 05505, Concrete and Masonry Anchors.

Welding Filler Metals and Electrodes - AWS D1.1, D1.2, D1.3, and D1.6.

1. For steel welding, filler metal shall conform to AWS 5.1 or 5.5 and E70xx SMAW
electrodes shall be used.

2. Required type(s) for other materials being welded.

Touch-Up Primer for Galvanized Surfaces - Zinc-rich paint.

SHOP-FABRICATED ITEMS

A. Bollards - 4-inch galvanized steel, Schedule 80 pipe; concrete filled (crowned cap); prime
and finish paint unless a plastic sleeve is indicated on the Contract Drawings.

B. Steel Shelf Angles (Galvanized)

1. Provide hot-dip galvanized steel lintels as shown on Contract Drawings for supportof
masonry and veneer.

2. Prime paint galvanized steel angles before installation; exposed surfaces to befinish
painted.

C.  Steel Lintels (Galvanized)

1. Provide hot-dip galvanized steel lintels as shown on Contract Drawings and where
masonry lintels are not indicated for masonry openings larger than 16 inches for
concrete block and 8 inches for brick. At doors, windows, HVAC accessories, access
panels, and utility penetrations, extend only lintels supporting CMU 8 inches beyond
opening (each side).

2. Prime paint galvanized steel lintels before installation; exposed surfaces to be finish
painted.

D. Bearing plates with minimum two 5/8-inch diameter by 4 inch long welded studs to be cast
in concrete or embedded in grout-filled masonry bond beams.

E. Anchorage for miscellaneous metal items cast in concrete shall have, as a minimum,
welded- on strap anchors 2 feet o.c., made from 1/4 inch thick x 1-inch wide x 6-inch long
bar stock with each end bent 90 degrees.

F. Pipe Supports
1. Provide pipe supports constructed of structural shapes and materials as detailedon

the Contract Drawings.

2. Entire pipe support assembly shall be hot-dip galvanized after fabrication, unless
specifically indicated otherwise in the Contract Documents.

FINISHES

A. Prepare steel surfaces in accordance with SSPC SP 6.
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3.04.
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Shop prime paint steel items, not galvanized, and top coat after installation. Prime paintshall
be compatible with paint (coating) system specified in Section 09900, Painting. Do not prime
surfaces where field welding is required.

C. Galvanized items shall be hot-dip galvanized in accordance with ASTM A123 orA153.
Provide minimum 2.0 oz/sq. ft. galvanized coating.

D. Unless noted otherwise, aluminum shall be mill finish.

E. Aluminum in contact with concrete or masonry shall be backpainted with bituminous paint.
EXECUTION

EXAMINATION

A. Ensure that field conditions are acceptable and are ready to receive work. Measurements
and dimensions to be field verified.

B. Beginning of installation means Contractor has verified and accepts existing conditions.

FABRICATION

A. Fit and shop assemble in largest practical sections, for delivery to site.

B. Fabricate items with joints tightly fitted and secured.

C.  Welds shall be continuous unless noted otherwise. Grind down welds smooth toremove
excess material.

D. Exposed Mechanical Fastenings - Unobtrusively located, consistent with designof
component.

E. Supply components required for anchorage of fabrications.

F. Fiberglass Fabrications - All cuts and drilled holes shall be sealed with vinyl ester resinto

provide maximum corrosion resistance.

FABRICATION TOLERANCES

A. Squareness - 1/8-inch maximum difference in diagonal measurements.

B. Maximum Offset Between Faces - 1/16-inch.

C. Maximum Misalignment of Adjacent Members - 1/16-inch.

D. Maximum Bow - 1/8-inch in 48 inches.

E. Maximum Deviation From Plane - 1/16-inch in 48 inches.

INSTALLATION

A. Allow for erection loads and provide sufficient temporary bracing to maintain true alignment
until completion of erection and installation of permanent attachments.

B. Install items plumb and level, accurately fitted, free from distortion or defects.
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C. Install manufactured items in accordance with manufacturer’s instructions.

D. Install and secure all cast-in (embedded) items prior to placement of concrete or grouting of
masonry.

E. Perform field welding in accordance with AWS.

F. Fasten aluminum fabrications using Type 316 stainless steel bolts and accessories.

G. Fasten galvanized steel fabrications using A325 galvanized bolts and accessories unless
Type 316 stainless steel bolts and accessories are otherwise indicated in the Contract
Documents.

H. Fasten fiberglass fabrications using Type 316 stainless steel bolts and accessories.

l. Carbon steel bolts shall only be used for painted carbon steel framing connections.

J. Isolate dissimilar metals with dielectric and use appropriate fasteners.

K. Obtain Engineer approval prior to site cutting or making adjustments not indicated on shop
drawings.

L. Prior to installation, aluminum surfaces in contact with concrete and/or masonryrequire
backpainting.

M.  After erection, touch up paint welds, bolts, connection material, and abrasions.

N.  Top paint all exposed steel that is not galvanized, except for bollards, overhead door
frames, shelf angles, and lintels.

O.  Touch-up all galvanized surfaces with zinc-rich paint.

P. Fiberglass Fabrications - All field cuts and drilled holes shall be sealed with vinyl ester resin
as supplied by the manufacturer to provide maximum corrosion protection.

INSTALLATION TOLERANCES

A. Maximum Variation From Plumb - Yz-inch.

B. Maximum Offset From True Alignment — Ya-inch.

C. Maximum Out-of-Position — Ya-inch.

END OF SECTION
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SECTION 05505

CONCRETE AND MASONRY ANCHORS

GENERAL

SECTION INCLUDES

A. Post-installed chemical adhesive anchor system for installing threaded rods (bolts) and
reinforcing bar dowels into concrete and masonry. Both threaded rods (bolts) and dowels
are referred to as anchors herein.

B. Limited use of post-installed mechanical anchors in concrete and masonry.

C. Cast-in anchors for attachment to concrete.

D. Embedded anchors for attachment to masonry.

REFERENCES

ACI 355.1R State-of-the-Art Report on Anchorage to Concrete

ASTM A153 Zinc Coating (Hot-Dip) on Iron and Steel Hardware

ASTM A307 Carbon Steel Bolts and Studs, 60 ksi Tensile Strength

ASTM A325 Structural Bolts, Heat Treated, 120/105 ksi Tensile Strength

ASTM A449 Hex Cap Screws, Bolts and Studs, Steel, Heat Treated, 120/105/90 ksi

Minimum Tensile Strength, General Use

ASTM A615 Deformed and Plain Carbon-Steel Bars for Concrete Reinforcement

ASTM E488 Strength of Anchors in Concrete and Masonry Elements

ASTM E1512 | Testing Bond Performance of Bonded Anchors

ASTM F593 Stainless Steel Bolts, Hex Cap Screws, and Studs

ASTM F594 Stainless Steel Nuts

ASTM F1554 | Anchor Bolts, Steel, 36, 55, and 105-ksi Yield Strength

ICC AC 308 Acceptance Criteria for Post-installed Adhesive Anchors in Concrete Elements

SUBMITTALS

A

Submit catalog cuts for chemical adhesive grout product to be used for anchoringthreaded
rods (bolts) and dowels into concrete and/or masonry. Catalog cuts (do not submit whole
catalogs) shall be clearly marked to include:

1. Tension and shear strength design values for each anchor size used on this project.
2. Manufacturer’s installation instructions.

3. Allowable temperature range for proper anchor installation.

Submit the ICC-ES Evaluation Service Report (ESR) for proposed adhesive anchor system
if not a named product below in Part 2.

CONCRETE AND MASONRY ANCHORS 05505-1



1.04.

1.05.

PART 2
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C.  Submit data on adhesive anchor threaded rods to be used, including materials, sizes,
lengths, etc.

D. Submit catalog cuts on mechanical, expansion-type anchor bolts and drop-ins, and
clarification on the requested use.

QUALITY ASSURANCE

A. If the Contractor is not experienced in installing chemical adhesive anchors, or as requested
by the Engineer, a representative from the adhesive anchor manufacturer shall be presentat
start of project to instruct the Contractor on how to properly install the adhesive anchors.

B. Upon request, 5 percent of all adhesive anchors shall be proof-loaded by an independent
testing laboratory. The location(s) shall be determined by Engineer. These tests shall be
paid for by the Contractor and the results shall be submitted to the Engineer.

C. Adhesive anchor systems shall have a current ICC-ES Evaluation Service Report that

states recommended design capacities. Reports shall be performed in accordance with ICC
AC308 and ASTM E1512.

COORDINATION

A

Coordinate the placement of anchor bolts with approved items and fabrications.

PRODUCTS

MATERIALS

A

Adhesive anchor system shall be a high-strength, premeasured, two-part, self-mixing,
cartridge-type epoxy adhesive such as “HIT HY 200" by Hilti, Inc.; “Epcon S7” by ITW Red
Head, “Set-XP” by Simpson Strong-Tie Company, Inc.; or equal.

1. Provided adhesive anchor system shall meet or exceed the minimumloading
capacities of these specified products.

2. Where anchors or dowels are to be drilled and embedded into hollow (ungrouted)
masonry, provide adhesive and sleeve (screen tube) system for this specific
application.

Mechanical Anchors — Mechanical (expansion-type) anchors are not allowed unless

specifically requested (for a special application) by the Contractor and approved by

Engineer in writing. Refer to limitations of use stated in Part 3.

1. If approved, they shall be hot-dip galvanized or stainless steel expansion-typebolts or
drop-in anchors.

2. Anchors shall be rated for a minimum of twice the required load capacity.

Cast-in Anchor Rods (Bolts) — ASTM F1554 anchor rods galvanized to ASTM A153. Use
minimum 3/4-inch diameter headed rods (with welded nut) 18 inches long, or as shown on
the Contract Drawings.

Stainless Steel Threaded Rods — ASTM A593, Type 316.

Stainless Steel Nuts — ASTM A594, Type 316.
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3.01.

3.02.
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Reinforcing Steel Dowels — ASTM A615, Grade 60 deformed bar.

All threaded rods and anchor bolt accessories, including nuts, washers, etc. shall beof the
same material as the rods/bolts.

EXECUTION

INSTALLATION OF ADHESIVE ANCHOR SYSTEMS

A

L.

All bolted connections to concrete and masonry shall utilize an adhesive anchor system as
specified above.

Threaded stainless steel rods shall be used for all anchor bolt applications, unlessnoted
otherwise in the Contract Documents.

Provide templates or other means to accurately locate anchors.

Drilled holes shall be cleaned out and shall be free of dust and trapped water.

Masonry wall (cores) shall be filled with grout where anchors are to be installed. In existing
construction where masonry cores are not (and cannot be) grout filled, manufacturer’s
masonry screen tube shall be used with anchor installation.

Install adhesive anchors in accordance with manufacturer’'s recommendations.

Anchor bolts installed into concrete and/or masonry shall not be closer than 6 inches o.c.
unless indicated otherwise.

All structural members bolted to concrete and/or masonry shall be made with a minimum of
two 5/8-inch diameter anchors at each connection.

Anchor bolts and dowels shall be clean and free of coatings or other contaminants that
would impair bonding to the chemical adhesive.

Threaded rods shall be long enough to project through the entire depth of nut and shall be
cut off at 1/2 inch beyond the top of nut.

Anchor bolts and dowels shall not be installed in concrete less than seven days old, or older
if recommended by the manufacturer.

Adhesive anchors shall be fully cured prior to applying load on anchor.

INSTALLATION OF CAST-IN AND EMBEDDED ANCHORS

A

All cast-in and embedded anchors shall be hot-dip galvanized unless noted otherwise in the
Contract Documents.

Provide templates or other means to accurately place anchors.

Anchors shall be secured in place to not allow displacement during placement of concrete
or masonry grout.

Concrete or masonry grout shall be thoroughly vibrated around the anchors for proper
bonding of the anchors.
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Anchor rods shall be long enough to project through the entire depth of nut and shall be cut
off at 1/2 inch beyond the top of nut.

Concrete or masonry shall be at full 28-day compressive strength prior to applying loadon
anchor.

INSTALLATION OF MECHANICAL ANCHORS

A

Mechanical (expansion-type) anchors are only allowed for overhead (ceiling) applications
where thru-bolting cannot be performed. Mechanical anchors are not allowed for any other
use unless specifically requested (for a special application) by the Contractor andapproved
by Engineer in writing.

Mechanical anchors shall support static tension loads not exceeding 200 Ibs. per anchor.
Drilled holes shall be cleaned out and free of dust.

Anchors shall be fully seated prior to pretension. Pretension in accordance with
manufacturer’s instructions.

Engineer may request any/all these mechanical anchors to be proof-loaded.

END OF SECTION
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SECTION 05510

METAL STAIRS

GENERAL

SECTION INCLUDES

A

B.

C.

D.

Framing for metal stairs, use structural shapes.

Tread types for metal stairs are open grate or made using specialty manufactured extruded
planks as indicated herein.

Closed risers using bent plate made of the same material as the stair treads.

Landings that are part of the stair system, use the same material to match tread design.

DESIGN REQUIREMENTS

A. Fabricate stairs and landings to support a live load of 100 Ib/sq.ft. and a concentrated load
of 300 Ibs., with deflection of stringers or landing framing not to exceed 1/360 of span.

B. Provide stair treads and landing surfaces per Section 05531, Grating and Floor Plank.

C. Fabricate stair railings per Section 05520, Railing Systems.

SUBMITTALS

A. Delegated Design - Engage a qualified professional engineer to design stairs, railings, and
guards, including attachment to building construction.

B. Shop Drawings - Include complete set of calculations, fabrication details and erection
plans, including connections, attachments, reinforcing, anchorage, size and type of
fasteners, accessories, and all dimensions. The shop drawing to be stamped and signed by
a New York State professional engineer. Photocopies of Contract Drawings, in whole orin
part, are not acceptable.

C. Indicate welded connections using standard AWS welding symbols.

D.  Submit product data for manufactured items, with items of intended use highlightedor
otherwise indicated.

E.  Stair treads and landing surfaces shall be submitted under Section 05531, Grating and

Floor Plank, and must be approved prior to approval of stair shop drawings.

COORDINATION

A

B.

Field verify all measurements and elevations prior to submittal of shop drawings.

Obtain approval on stair treads from Engineer prior to submitting stair shop drawings.
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2.01.

2.02.

2.03.
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PRODUCTS

MATERIALS

A. For stair (and landing) framing, reference Section 05500, Miscellaneous Fabrications.

1. Fabricate stair stringers and landing frames that are a continuation of the stair
stringers using channels as indicated on the Contract Drawings.

2. Fabricate tread and landing surface supports with angles or channels as indicatedon
the Contract Drawings.

B. For stair treads and landing surfaces, reference Section 05531, Grating and Floor Plank.
1. Use grated stair treads and landing surfaces for exterior stairs unlessindicated

otherwise on the Contract Drawings.
2. Use solid surface plank stair treads and extruded planks at landing surfaces for
interior stairs unless indicated otherwise on the Contract Drawings.

C. Solid risers are custom fabricated using bent metal plate attached to the treadsas indicated
on Contract Drawings.

D. For guardrails and handrails (railings), reference Section 05520, Railing Systems.

E. Fasteners for aluminum fabrications shall be Type 316 stainless steel.

FABRICATION

A. Reference Section 05500, Miscellaneous Fabrications, for standard fabrication
requirements.

B. Fit and shop assemble in largest practical sections, for delivery to site.

C. Fabricate components with joints tightly fitted and secured.

D.  Sealjointed metal pieces by continuous welds.

E. Grind exposed joints flush and smooth with adjacent finish surface. Make exposed joints
butt tight, flush, and hairline. Ease exposed edges to small uniform radius.

F. Supply components required for anchorage of fabrications. Use Type 316 stainlesssteel
connectors on aluminum.

G. Clean, straight, sharply-defined profiles with smooth surfaces of uniform color, free from
defects. Where possible, weld on unexposed side in order to prevent pitting or discoloration.
Finish to be free from scratches, “leave-off marks,” or other surface blemishes.

H. Provide all hangers, framing clips, anchors, etc., required for complete installation.

FINISHES

A.  Aluminum surfaces to be mill finish.

B. Backpaint aluminum surfaces to be in contact with concrete or masonry with bituminous

paint.
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3.03.

3.04.
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EXECUTION

EXAMINATION

A.  Verify that field conditions are acceptable and are ready to receive work. Measurements
and dimensions to be field verified.

B. Beginning of installation means Contractor has verified and accepts existing conditions.

PREPARATION

A. Supply items required to be cast into concrete or embedded in masonry.

INSTALLATION

A. Install items as detailed on approved shop drawings and in accordance with specified
requirements. All components shall be installed plumb and level, accurately fitted and rigid,
free from distortion or defects.

B. Provide anchors, plates, angles, hangers, and struts required for connecting stairs to
structure.

C. All bolts and anchors to concrete or masonryshall be stainless steel, adhesive type per
Section 05505, Concrete and Masonry Anchors.

D.  Allow for erection loads and provide sufficient temporary bracing to maintain true alignment
until completion of erection and installation of permanent attachments.

E. Wherever possible, weld rather than bolt. Field weld components indicated onapproved
shop drawings.
Perform welding in accordance with AWS Standard. Grind welds smooth and flush.

F. Field bolt to match shop bolting. Conceal bolts and screws whenever possible. Where not
concealed, use flush countersunk fastenings, as applicable.
Bolt threads shall not project beyond nuts more than one thread or shall be cut off and
ground smooth. Nuts shall have the thread upset to prevent nut from loosening after
erection.

G. Exposed work shall be neatly finished. Joints shall be made true and tight. Mechanically
fasten joints butted tight.

H.  Obtain Engineer approval prior to site cutting or making adjustments not indicatedon
approved shop drawings.

INSTALLATION TOLERANCES

A. Maximum Variation From Plumb - 1/4-inch.

B. Maximum Offset From True Alignment - 1/4-inch.

C. Maximum Variation of Riser Height - 3/8 inch (in any flight of stairs).

D. Maximum Variation of Tread Depth - 3/8 inch (in any flight of stairs).

END OF SECTION
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SECTION 05520

RAILING SYSTEMS

GENERAL
SECTION INCLUDES
A.  Aluminum guardrails and handrails (both referred to as railing).

B.  Aluminum railings to be assembled using non-welded components with internal splice
insert system that produces a consistent outside diameter/dimension of fittings and railing.

C.  Aluminum toeboards to be installed on guardrails where toeboard has been removed or is
not installed.

REFERENCES

A.  AAMA - American Architectural Manufacturers Association

B. ASTM B221 - Aluminum Alloy 6063 Extruded Bars, Rods, Wire, Shapes, and Tubes

C. ASTM B241 - Aluminum Alloy 6063 Seamless Pipe and Extruded Tube

DESIGN REQUIREMENTS

A. Railing assembly, wall rails, and attachments to resist the maximum force from a
concentrated lateral load of 200 Ibs. or a uniform load of 50 Ibs. per linear foot at any point
or direction without damage or permanent set. Vertical posts must withstand concentrated
load applied at the top of 200 Ibs. (with a 4-foot maximum aluminum post spacing).

DELIVERY, STORAGE AND HANDLING

A. Protect from corrosion, deformation and other types of damage. Store items in anenclosed
area free from contact with soil and weather. Replace damaged items with new materials.

SUBMITTALS

A. Shop Drawings - Indicate profiles, sizes, connection attachments, anchorage, size and type
of fasteners, accessories, materials, and finishes.

B. Provide detailed shop fabrication and erection drawings to include connections,fittings,
complete bill of materials, finishes, etc.

C. Product Data - Provide single-page catalog cut sheets on base mounts, side mounts, wall
brackets, internal splice connectors, and all manufactured items.

COORDINATION

A. Field verify all dimensions before fabrication.
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2.01.

2.02.

2.03.
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PRODUCTS

MANUFACTURERS

A

Aluminum Products

1. Julius Blum and Company - Connectorail system with #7571 floor flange or#757/758
facia flange (aluminum).

2. Moultrie Mfg. Company - Wesrail |l system with #/W32612 base or#WIISMBEXT side-
mount bracket (aluminum).

3. Tubular Specialties Mfr., Inc. - AdaptaRail system with #662 floor flange (aluminum).

4, Or equal. (Substitutes are allowed provided that the submitted manufacturercan
demonstrate satisfaction of load requirements as stated above.)

ALUMINUM RAILING SYSTEM

A. Rails - 1-1/2-inch nominal diameter, extruded aluminum pipe per ASTM B241.
1. Use Schedule 40 pipe for interior applications.
2. Use Schedule 80 pipe for exterior applications.

B. Posts - 1-1/2-inch nominal diameter, extruded aluminum Schedule 80 per ASTM B241.

C. Fittings - Elbows, T shapes, wall brackets, escutcheons, etc.; machined aluminum.

D.  Welded components require aluminum filler Alloy 5356 to improve color matchafter
anodizing treatment.

E. Mounting - Pre-manufactured, heavy duty, four-bolt floor flange (with internal reinforcement
post) or four-bolt side-mount fixture.

F. Splice Connectors - Concealed spigot machined aluminum.

G. Exposed Fasteners - Flush countersunk stainless steel screws or bolts; consistent with
design of railing.

H.  Vertical posts to be spaced at 4 feet 0.c. maximum.

l. Toeboards shall be manufacturer’s standard aluminum shape, OSHA compliant.

FABRICATION

A. Fabricate aluminum railing with compatible connectors, fittings and fasteners. Joints to be
mechanical without welding.

B. Provide floor mounts and/or side mounts, wall brackets, terminals, flanges and caps, etc.,

as indicated and required for complete installation. Details of railing systems to be as
indicated on Contract Drawings.
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C. Fit and shop assemble components in largest practical sizes, for delivery to site.
1. Fabricate components with joints tightly fitted and secured.

2. Make exposed joints butt tight, flush, and hairline. Ease exposed edges to small
uniform radius.

D.  Supply components required for anchorage of fabrications. Fabricate related components of
same material and finish as fabrication.

E. Accurately form components to suit stairs, landings, and building structure. Terminate stair
handrails as indicated on Contract Drawings.

F. All exterior railings shall be protected from entrapped water and from temperature-induced
stresses. The railing manufacturer shall provide weep holes and expansion joints.

G. Toeboards shall be provided at all railings, except at top of curbs and walls (extended more
than 4 inches above walking surfaces) and where the platform or walkway framing extends
a minimum of 4 inches above the walking surface. Toeboards shall be fastened at each
post. Provide expansion joints at 20-foot maximum intervals with 1/4-inch opening.

H.  Aluminum toeboards to be installed on guardrails where toeboard has been removed or is
not installed.

2.04. FINISHES
A. Aluminum railing systems shall receive a clear anodized finish meeting AAMA, Class I.
B. Aluminum toeboards shall be mill finish.

C. Backpaint aluminum surfaces in contact with concrete or masonry with bituminous paint.

PART 3 EXECUTION
3.01. EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.

B. Beginning of installation means Contractor has verified and accepts existing conditions.
3.02. PREPARATION

A. Supply items required to be cast into concrete or embedded in masonry.

3.03. DISSIMILAR MATERIALS
A. Make connections using stainless steel fasteners and isolate with dielectric as needed.

B. Aluminum to be in contact with concrete or masonry shall be backpainted with bituminous
paint.
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3.05.
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INSTALLATION

A. Install railings in accordance with approved shop drawings. Manufactured components
shall be installed in accordance with manufacturer’s instructions.

B. Install components plumb and level, accurately fitted, free from distortion or defects.

C. Allanchoring and attachments to concrete or masonry shall use chemical adhesive
anchors.

D. Provide and install anchors, plates or angles required for connecting railings to structure.

E. Conceal bolts and screws whenever possible.

INSTALLATION TOLERANCES

A. Maximum Variation From Plumb - 1/4-inch.

B. Maximum Offset From True Alignment - 1/4-inch.

END OF SECTION
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SECTION 05531

GRATING AND FLOOR PLANK

PART 1 GENERAL
1.01. SECTION INCLUDES
A.  Aluminum stair treads.
1.02. REFERENCES
A. AWS A24 - Standard Symbols for Welding
B. AWS D1.2 - Welding Code - Aluminum
C. NAAMM MBG 531 - Metal Bar Grating Manual

D. NAAMM MBG 533 - Welding Specifications for Fabrication of Steel, Aluminum, and
Stainless Steel Bar Grating

E. ASTM B221 - Aluminum and Aluminum Alloy Extruded Bars, Rods, Wire, Shapes, and
Tubes

F. ASTM B308 - Aluminum Alloy 6061-T6 Standard Structural Shapes
1.03. PERFORMANCE REQUIREMENTS

A. On Drawings where depth of grating or plank is not indicated or where no loading
requirements are specified, the grating or plank shall be designed for the following:

1. At Platforms and Walkways - Uniform live load of 60 Ibs/sq. ft. and aconcentrated
load of 300 Ibs.

2. At Stairs and Stair Landings - Uniform live load of 100 Ib/sq. ft. and a concentrated
load of 300 Ibs.

B. Maximum Allowable Deflection Under Live Load
1. Aluminum Grating - 1/240 of span.
C.  Clear space between grating bearing bars shall be 1 inch or less.
1.04. SUBMITTALS
A. Shop Drawings
1. Indicate details of gratings, stair treads, extruded planks, aluminum plank covers,
component supports, fasteners, openings, perimeter construction details, and

tolerances.

2. Provide detailed fabrication and erection drawings showing panel layoutsindicating
all panel sizes and weights.
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B. Provide catalog cut of selected grating details along with manufacturer’s span and
deflection tables.

1.05. QUALIFICATIONS

A. Weld procedures and welder personnel must be AWS qualified. Maintain proceduresand
certificates on file.

1.06. COORDINATION
A. Field verify all dimensions prior to fabrication.

B.  Coordinate placement of panels with platform/walkway framing.

PART 2 PRODUCTS
2.01. MANUFACTURERS
A.  Aluminum Grating

1. IKG Industries - Product: Aluminum 3/16-inch wide rectangular bar, Type BS (P-19-
4) with serrated surface. IKG Industries extruded frame.

2. Ohio Gratings, Inc. - Product: Aluminum 3/16-inch wide rectangular bar Type 19-SG-
4 with serrated surface. Ohio Gratings extruded angle frame.

3. Or equal.

B. Grated Stair Treads - Use same type, finish, and bar spacing as floor grating. Provide with
cast aluminum abrasive (non-slip) nosing on aluminum treads. Use manufacturer’s
standard non-slip nosing on fiberglass treads.

2.02. MATERIALS

A. Aluminum Grating, Stair Treads, Frames, Support Angles, and Banding - ASTM B221 alloy
6061 T6 or 6063 T6; mill finish. Stair treads to have abrasive (non-slip) nosings.

2.03. DISSIMILAR MATERIALS
A. Where dissimilar metals contact, provide approved dielectric of laminated plastic.

B. Backpaint aluminum support frames and angles in contact with concrete or masonry usinga
bituminous paint.

2.04. ACCESSORIES

A. Fasteners - All fasteners, including hold-down clips, to be Type 316 stainless steel for
fiberglass grating and for aluminum grating.

2.05. FABRICATION
A.  Aluminum plate covers (panels) to be fabricated as above specified extrudedaluminum

plank panels with custom lift handles at each end (reference details on the Contract
Drawings).
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PART 3 EXECUTION
3.01.  EXAMINATION

A. Ensure that opening sizes and dimensional tolerances are acceptable.

B. Ensure that supports, anchors, edge bands and frames are correctly positioned.
3.02. INSTALLATION

A. Iltems to be installed in conformance with specifications and details shown on approved
shop drawings with all parts in alignment, true and rigid.

B. Install components in accordance with manufacturer’s instructions.
C. Mechanically cut aluminum components.

D.  All grating bearing bars shall be banded and completely supported and not allowed to
deflect by hanging off cross bars.

E. Brackets, supports, and other details not shown on the Contract Drawings, but necessary
for the work, shall be furnished by the Contractor.

3.03. INSTALLATION TOLERANCES
A. Conform to NAAMM MBG 531 and FGM-2003 where applicable and as indicated below.
1. Maximum Space Between Adjacent Sections - 1/8 inch.

2. Maximum Variation From Top Surface Plane of Adjacent Sections - +1/8 inch.

END OF SECTION
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SECTION 06112

FRAMING AND SHEATHING

GENERAL

SECTION INCLUDES

A. Structural and non-structural framing and dimension lumber.

B. Miscellaneous roof framing.

C. Sill gaskets.

D. Preservative treatment of wood.

REFERENCES

A.  ALSC American Lumber Standards Committee: Softwood Lumber Standards.

B. APA - American Plywood Association.

C. AWPA (American-Wood Preservers’ Association) U1 - Use Category System.

D. AWPA - Standards Used for Quality Control of Micronized Copper Quaternary Treatments:
Analytical Standards A2-06, A3-05, A9-01, A11-93, A17-03, A18-05, A21-00, A36-04,
A37-05.

E. ICC Evaluation Services, Inc. - ICC-ES Report and ESP 1980.

F. NeLMA - Northeastern Lumber Manufacturers Association.

G. NPA - National Particleboard Association.

H. PIB - Southern Pine Inspection Bureau.

SUBMITTALS

A Submit under provisions of Section 01300, Submittals.

B. Provide product data, including dimensions, configuration, base and finish materials, and
performance characteristics for items listed below. Include installation or use instructions
where applicable.

1. Wood preservative materials.
2. FRP-faced plywood.
3. Sill gaskets.
C.  Evaluation Report (MCQ) - ICC Evaluation Services, Inc., ESP-1980.
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1.04.

1.05.

1.06.

1.07.

PART 2

2.01.
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QUALITY ASSURANCE

A. Perform Work in accordance with the following agencies:

1.

Lumber Grading Agency - Certified by ALSC.

2. Plywood Grading Agency - Certified by APA.
3. Preservative-Treated Lumber and Plywood - Certified by AWPA.
B. In lieu of grade stamping exposed-to-view lumber and plywood, submit manufacturer's

certificate that products meet or exceed specified requirements.

C.  Obtain treated wood products from a single source.

DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, protect, and handle products to site.

B. Protect site framing lumber from warping or other distortion by stacking horizontally,
allowing air circulation. Position with spacers to allow ventilation.

C. Do not store products in building until wet trade materials are dry.

SIZES AND SURFACING

A. PS 20 for dressed sizes of yard and structural lumber, surfaced four sides. Size references
are nominal sizes; actual sizes shall be within manufacturing tolerances of standard under
which product is produced.

MOISTURE CONTENT

A. Moisture content at delivery.

1.

Framing Lumber 2 Inches and Less in Thickness - 19 percent maximum.

2. Boards - 19 percent maximum.

3. Framing Lumber Over 2 Inches Thick - 25 percent maximum.

4. Materials Other Than Lumber - Moisture content shall be in accordance with standard
under which product is produced.

PRODUCTS

LUMBER PRODUCTS

A. Sawn Lumber

1.

Lumber Grading Rules — NeLMA Standard Grading Rules for Northeastern Lumber,
and SPIB Standard Grading Rules for Southern Pine.

Structural Light Framing - Mixed Southern Pine No. 2; minimum Fb for single use up
to 12-inch wide: 875 psi; E = 1,400,000 psi; 19 percent maximum moisture content.
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3. Non-Structural Light Framing — Spruce-Pine-Fir South No. 2; minimum Fb for single
use up to 12-inch wide: 750 psi; E = 1,100,000 psi; 19 percent maximum moisture
content.

4, Studding - Spruce-Pine-Fir South No. 2; minimum Fb for single use up to 6-inch wide:
975 psi; E = 1,100,000; 19 percent maximum moisture content.

5. Blocking and Miscellaneous Framing - Spruce-Pine-Fir South No. 2; minimum Fb for
single use up to 12-inch wide: 750 psi; E = 1,100,000 psi; 19 percent maximum
moisture content.

6. Preservative-Treated Lumber — Southern Pine No. 2; minimum Fb for single use up
to 6-inch wide: 1,250 psi; E = 1,600,000 psi; 19 percent maximum moisture content.

7. Finger-jointed lumber may be used in the same applications as solid lumber of an
equivalent species and grade, provided the finger jointed lumber meets all the
requirements of the certification and the quality control programs of the rules writing
agency having jurisdiction and all applicable requirements of SP 56.

2.02. SHEATHING MATERIALS

A. Plywood Roof Sheathing — Tongue and groove 23/32-inch Sturd-I-Floor APA Rated
Sheathing Structural |, span rating 240C; Exposure 1.

B. FRP-Faced Plywood
1. Applied to wood furring where shown on Room Finish Schedule.

2. 5/8-inch thick C-C plugged exterior plywood with a minimum 0.09-inch thick FRP
facing layer. Gel-coated and embossed facing layer to have a Class A flame spread
rating. Basis of design: Kemlite Fire-X Glasbord with Surfaseal or equal.

2.03. ACCESSORIES AND ROUGH HARDWARE
A. Fasteners and Anchors

1. Fasteners - Stainless steel for securing wood treated with CBA and ACQ
formulations, coated or galvanized steel for securing wood treated with MCQ
formulations, and unfinished steel elsewhere.

2. Rough hardware shall be the type and size necessary for project requirements.
Sizes, types, and spacing of fastenings of manufactured building materials to be as
recommended by product manufacturer. Rough hardware exposed to the weather,
embedded in or in contact with exterior masonry, concrete walls, or slabs shall be
stainless steel. Nails and fastenings for fire retardant treated lumber and woodwork
exposed to the weather shall be copper alloy.

B. Gasket Under Truss Bearing on Top of Masonry Wall - 1/4 inch thick, wall width, closed cell
polyethylene foam from continuous rolls.

C.  Metal Framing Anchors - Construct anchors to the configuration shown using hot dip zinc
coated steel conforming to ASTM A525, coating designation G90. Except where otherwise
shown, steel shall not be lighter than 18 gauge. Special nails supplied by the manufacturer
shall be used for all nailing.

2.04. PRESERVATIVE TREATMENT
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A. Pressure Treatment
1. Preservative treatment chemical shall be:
a. Wolman E as manufactured by Arch Wood Protection, Inc., of Smyrna, GA.
b. ACQ as manufactured by Chemical Specialties, Inc, of Charlotte, NC.

C. Micronized Copper and Quaternary (MCQ) Treatment, “Micropro” by Osmose,
Inc., of Griffin, GA.

d. Or equal as approved by Engineer.

2. Preservative treatment shall not contain arsenic or chromium.
3. Retention of preservative chemical shall be as follows:
a. For CBA or ACQ formulations, retention shall be as required to meet AWPA

Standard U1 for the appropriate Use Category as defined therein, but in no
case shall retention be less than 0.20 pounds per cubic foot for CBA
formulations or 0.25 for ACQ formulations.

b. For MCQ formulations, retention shall meet accepted standards from ICC
Evaluation Services, Inc., ESP 1980.

4, Lumber shall be kiln-dried after preservative treatment.

B. Cuts made in lumber after treatment shall be coated according to the recommendations of
the preservative treatment manufacturer.

C. Alllumber to be installed in contact with concrete or masonry; or to be used to frame or
block roof openings or penetrations; or to be installed as sub-facia boards, shall be
pressure treated with preservative. This includes wood plates secured to the tops of
masonry walls.

PART 3 EXECUTION
3.01.  INSTALLATION — GENERAL

A.  Closely fit rough carpentry, set accurately to required lines and levels, and secure in place
in rigid and substantial manner. Do not splice framing members between bearing points.
Set joists, rafters, and purlins with their crown edge up. Frame members for the passage of
pipes, conduits, and ducts. Do not cut or bore structural members for the passage of ducts
or pipes without Engineer's approval. Reinforce all members damaged by such cutting or
boring by means of specially formed and approved sheet metal or bar steel shapes, or
remove and provide new, as approved. Provide as necessary for proper completion of work
all framing members not indicated or specified. Spikes, nails, and bolts shall be drawn up
tight. Timber connections and fastenings shall conform to NFPA National Design
Specification for Wood Construction.

B. Set structural members level and plumb, in correct position.
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Make provisions for erection loads, and for sufficient temporary bracing to maintain
structure safe, plumb, and in true alignment until completion of erection and installation of
permanent bracing.

Place horizontal members flat, crown side up.

Construct load bearing framing members’ full length without splices.

Lumber in contact with concrete or masonry shall be preservative treated by treatment with
an approved preservative treatment system per paragraph 2.04.A.

Tolerances

1. Framing Members - 1/4 inch from true position, maximum.

MISCELLANEOUS

A. Wood Blocking - Provide proper sizes and shapes at proper locations for the installation
and attachment of wood and other finish materials, fixtures, equipment, and items indicated
or specified.

B.  Wood Furring - Provide where shown and as necessary for facing materials specified.
Except as shown otherwise, furring strips shall be 1-inch by 3-inch, continuous, and spaced
24 inches on centers each way. Erect furring as shown on Drawings. Nail furring strips to
truss bottom chord. Provide furring strips around openings, behind bases, and at angles
and corners. Furring shall be plumb, rigid, and level and shall be shimmed as necessary to
provide a true, even plane with surfaces suitable to receive the finish required.

C.  Temporary Closures - Provide with hinged doors and padlocks and install during
construction at exterior doorways and other ground level openings that are not otherwise
closed. Cover windows and other unprotected openings with polyethylene or other
approved material, stretched on wood frames. Provide dustproof barrier partitions to
isolate areas as directed.

D. Temporary Centering, Bracing, and Shoring - Provide for the support and protection of
masonry work during construction as specified in Section 04300. Forms and centering for
cast in place concrete work are specified in Section 03300.

APPLICATION

A.  Cutting of wood members that becomes necessary for the installation of mechanical
equipment, such as ductwork, fans, piping, electrical equipment, etc., is the responsibility of
the Contractor. Fit woodwork around equipment, etc., as required.

B. Joints shall be fitted tightly to avoid opening later. Keep work plumb, true and in place, free

from stains and tool marks. All pieces shall be as long as possible and splices shall be
made carefully. Blind nail when possible.

END OF SECTION
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SECTION 07190

VAPOR AND AIR BARRIERS

PART 1 GENERAL
1.01. DESCRIPTION OF WORK

A. Furnish and install vapor retarders, air barriers, and required accessories in accordance
with the Contract Documents including, but not limited to, the following:

1. Air and Vapor Barrier — Fluid-applied elastomeric air and vapor barrier for installation
to the exterior of concrete masonry unit walls; designated “AVB” on Drawings.

a. System includes all detail tapes, flashings, sealants, control jointtreatment and
adhesives required to provide:

2. Continuity of the air and vapor barrier across the masonry surface and connections to
adjacent construction.

3. Weather protection including positive drainage from the masonry wall cavity.

a. AVB, in conjunction with insulation, and veneer masonry, must comply with the
regulatory requirements stated in Article 1.05 of this section.

4, Cold-Applied, Single-Component Waterproofing — For exterior insulated slabswith
heated spaces below

5. Cold-Applied, Single-Component Waterproofing — For exterior below-grade
foundation walls.

1.02. REFERENCES

A. Sealant, Waterproofing, and Restoration Institute (SWRI) — Sealants: The Professionals
Guide.

B. ASTM D882 — Tensile Properties of Thin Plastic Sheeting

C. ASTM D4833 — Index Puncture Resistance of Geotextiles, Geomembranes, and Related
Products

D. ASTM E84 — Standard Test Method for Surface Burning Characteristics of Building
Materials

E. ASTM E96 — Standard Test Method for Water Vapor Transmission of Materials

F. ASTM E1643 — Installation of Water Vapor Retarders Used in Contact with Earth or
Granular Fill Under Concrete Slabs

G. ASTM E1745 — Standard Specification for Water Vapor Retarders Used in Contact with Soil
or Granular Fill Under Concrete Slabs
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1.04.

1.05.
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ASTM E2357 — Standard Test Method for Determining Air Leakage of Air Barrier
Assemblies

ICC Evaluation Service (ICC-ES) — Evaluation Reports
NFPA 259 — Standard Test Method for Potential Heat of Building Materials

NFPA 285 — Standard Test Method for Evaluation of Fire Propagation Characteristics of
Exterior Non-Load-Bearing Wall Assemblies Containing Combustible Components

PERFORMANCE REQUIREMENTS

A

Materials of this section shall provide continuity of the building enclosure vapor or air barrier
as indicated in the Contract Documents.

Where foam plastic insulation forms part of an exterior wall assembly, such assembly must
comply with the regulatory requirements stated in Article 1.05.

REGULATORY REQUIREMENTS

A

Completed exterior wall assemblies, including insulation, vapor barrier, air barrier, weather
barrier, flashing, sealants, and adhesives are to match that of an assembly that has been
tested and met the requirements of NFPA 285, or match that of an assembly described in
an ICC-ES Evaluation Report that certifies the assembly as meeting IBC Section 2603.5

SUBMITTALS

A

Provide in accordance with Section 01300, Submittals, and as supplementedherein.
Submittals shall include, but not be limited to, the following:

Product Data

1. For all sheet and fluid-applied materials, provide manufacturer’s technical literature
indicating composition, tensile strength, permeability, and other relevant
characteristics.

2. For all vapor retarder, vapor barrier or air barrier materials, provide manufacturer’s
technical literature describing all accessory materials required for a complete
installation including, but not limited to, flashings, detail membranes or tapes, edge
sealants, and adhesives.

3. Provide detailed installation instructions indicating conditions necessary for fluid-
applied membranes and associated accessories to function as an effective barrier
system, integrated with the wall, window and door configurations specific to this
project.

4. Submit a letter from the manufacturer of compliance with regulatory requirements.

Submit manufacturer's samples of sheet products.

Shop Drawings - Provide standard details, special details, and assistance to Contractor for

use by suppliers of products referenced in sections listed in Article 1.02 in preparing
detailed coordination drawings.
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1.07.

PART 2

2.01.
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E. Where foam plastic insulation forms part of an exterior wall assembly: submit proofof
compliance with the regulatory requirements of Article 1.05.

QUALITY ASSURANCE

A.  Where relevant, perform work in accordance with SWRI Sealant and Caulking Guide
Specification requirements for materials and installation

DELIVERY, STORAGE AND HANDLING

A. Deliver materials to the site in manufacturer’s original, unopened containers with labels
clearly identifying product name and manufacturer.

B.  Store materials in a clean dry area in accordance with manufacturer’s instructions.
ENVIRONMENTAL REQUIREMENTS

A. Maintain temperature and humidity recommended by the materials manufacturers before,
during, and after installation.

SEQUENCING

A. Sequence work to permit installation of materials in conjunction with other materials and
seals.

COORDINATION
A. Coordinate the work of this section with all sections referencing this section or referenced
by this section.
PRODUCTS
SYSTEMS
A. Air and Vapor Barrier (AVB) — Fluid-applied elastomeric air and vapor barrier for installation
to the exterior of concrete masonry unit walls and to the top surface of precast concrete
ceiling planks, designated “AVB” on Drawings. To include all accessories and components
of a complete system by a single manufacturer, or with all components approved in writing
by the membrane manufacturer and a letter from the manufacturer of compliance with
regulatory requirements.
1. Performance
a. Volatile organic compounds less than 52 ug/L.
b. Water Vapor Permeance per ASTM E96.B less than one Perm.
C. Air Leakage 0.0075 CFM/ft2 or less per ASTM E2357.

d. Flame Spread Index less than 25, and Smoke Generation 200 or lessper
ASTM E84.
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2. Manufacturers
a. Carlisle Coating & Waterproofing, Inc.
b. W. R. Meadows Inc.
C. Tremco Commercial Sealants & Waterproofing, Inc.

B. Cold —Applied, Single-Component Waterproofing - For exterior insulated slabs with heated
spaces below. To meet or exceed the requirements of ASTM C836. To include all
accessories and components of a complete system by a single manufacturer, or with all
components approved in writing by the manufacturer.

1. Hydralastic 836 - W. R. Meadows Company
2. Henry CM100 — Henry Company
3. ConSeal CS-1800 Waterproofing Membrane — Concrete Sealants Inc.

C. Cold —-Applied, Single-Component Waterproofing - For exterior below grade foundation
walls. To meet or exceed the requirements of ASTM C836. To include all accessories and
components of a complete system by a single manufacturer, or with all components
approved in writing by the manufacturer.

1. Hydralastic 836 - W. R. Meadows Company
2. Henry CM100 — Henry Company

3. ConSeal CS-1800 Waterproofing Membrane — Concrete Sealants Inc.

PART 3 EXECUTION
3.01. EXAMINATION
A Verify that surfaces and conditions are ready to accept the work.
3.02. PREPARATION
A. Remove objects which might impale/puncture sheet material.
B. Remove loose or foreign material which might impair adhesion of seam and flashing tapes
C. Prime surfaces where directed by manufacturer’s instructions
3.03. INSTALLATION OF SHEET MATERIALS
A. Install sheet materials in accordance with manufacturer’s instructions; tape all seams
B. Lap sheet materials and seal with tape. Position lap seal over firm bearing.

C. Cutsheet materials tight to pipes and other slab penetrations. Seal to penetrating objects with
tape. At pipe penetrations, seal with prefabricated pipe boots

D. Repair holes or punctures with self-adhesive tape.
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3.04. INSTALLATION OF FLUID-APPLIED SYSTEMS
A. Install fluid-applied systems in accordance with manufacturer’s instructions.
B. Use self-adhesive flashing or detail material, in combination with compatible sealants and
adhesives, to provide continuity between barrier membrane and window, door and louver

frames.

C. Connect barrier membrane to flashings to provide continuous weather protection and
positive drainage in wall assemblies.

D. Provide flexible and air-tight connections between membrane surfaces on either side of
substrate movement joints.

3.05. PROTECTION OF FINISHED WORK

A. Do not permit adjacent or subsequent work to damage work of this section.

END OF SECTION
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SECTION 07212

BOARD INSULATION

GENERAL
SECTION INCLUDES
A. Board insulation installed in unit masonry system cavity walls.

REFERENCES

ASTM D1187 | Standard Specification for Asphalt Base Emulsions for Use as Protective
Coatings for Metal

ASTM D1227 | Standard Specifications for Emulsified Asphalt Used as a Protective Coating
for Roofing

ASTM C578 Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation

PERFORMANCE REQUIREMENTS

A. Materials of this section shall provide continuity of thermal barrier at building enclosure
elements.

SUBMITTALS
A. Submit under provisions of the Division 1 contract requirements.

B. Product Data - Provide manufacturer’s data on product characteristics, performance criteria,
limitations, and installation methods.

C.  Submit a letter from the manufacturer of compliance with NFPA 284 compliance for above-
grade walls

ENVIRONMENTAL REQUIREMENTS

A. Do not install insulation adhesives when temperature or weather conditions are detrimental
to successful installation.

COORDINATION

A. Coordinate work under provisions of the Division 1 contract requirements.

B. Coordinate the work with Section 07530, EPDM Membrane Roofing, for installation of
vapor retarder and mastic adhesive.
PRODUCTS

MANUFACTURERS - INSULATION MATERIALS

A. Dow Chemical Company.

B. Owens Corning.

C. Johns-Manville.
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D. Substitutions - Under provisions of the Division 1 contract requirements.
2.02. INSULATION MATERIALS

A. Polystyrene Insulation - ASTM C578 Type IV or Type VI; extruded cellular type, conforming
to the following minimum criteria: (or as noted on construction drawings)

Thermal Resistance R of 5.0 per inch

Thickness Cavity walls — To Be Determined

Board Size 24 x 96 inch at foundation walls; 16 x 96 inch at cavity
walls

Compressive Strength Minimum 25 psi for cavity wall installation (Type IV);
minimum 40 psi for below-grade installation (Type VI)

Water Absorption In accordance with ASTM C272 0.3 percent by volume
maximum (both types)

Water Vapor Permeance | 1.1 maximum in accordance with ASTM E96 (both types)

Edges Square edges

2.03. ADHESIVE
A.  Adhesive - Fibered asphalt emulsion mastic conforming to ASTM D1187 Type | and ASTM
D1227 Type I, Class 1. Adhesive to be compatibility with AVB above-grade, and
compatibility with waterproofing below grade
1. Karnak Corporation 920AF, Clark, NJ.
2. Sonneborn Hydrocide 700, Shakopee, MN.

3. Dow Corning Corporation, Auburn, M.

4, Approved equal as per insulation manufacturer recommendations.

PART 3 EXECUTION
3.01.  EXAMINATION
A.  Verify site conditions under provisions of the Division 1 contract requirements.

B.  Verify that substrate, adjacent materials, and insulation boards are dry and ready to receive
insulation and adhesive.

C.  Verify substrate surface is flat, free of honeycomb, fins, irregularities, materials or
substances that may impede adhesive bond.
3.02. INSTALLATION
A. Cavity Walls

1. Verify that masonry veneer ties are in place and properly spaced beforeapplying
vapor retarder/adhesive.
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2. Trowel on a full and continuous coating of vapor retarder/adhesive to the outside face
of the inner wythe of the cavity wall. Apply at a coverage of 4 to 6 gallons per 100
square feet.

3. Once the continuous coating of vapor retarder and mastic adhesive has cured, apply
4-inch diameter spots of adhesive to walls 16 inches on center both ways. Press
insulation firmly into adhesive immediately after placement of adhesive.

4. Fit insulation tightly around masonry veneer ties and other interruptions in thewall
surface.

3.03. PROTECTION OF FINISHED WORK
A. Protect finished work under provisions of the Division 1 contract requirements.

B. Do not permit work to be damaged prior to covering insulation.

END OF SECTION
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SECTION 07530

EPDM MEMBRANE ROOFING

PART 1 GENERAL

1.01.

1.02.
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DESCRIPTION OF WORK
A. Furnish and install roof system over precast concrete plank and existing roof structures.
1. New
a. Vapor retarder.
b. Rigid board insulation.
C. Insulation cover board.
d. Adhesives.
e. Membrane roofing.
f. Base flashings.
g. Counterflashings.
h. Termination and anchoring accessories.
i. Sealants.

2. Installation of aluminum fascia system, scupper boxes, and downspouts;
prefabricated equipment curbs; blocking, and fasteners if required.

a. Furnished under Section 07710, Manufactured Roof Specialties
3. All other components required to create a complete, watertight, and warranted roof.

4. Flashing for roof penetrations.

REFERENCES
A.  ASTM C177 - Thermal Insulation; Building Seals and Sealants

B. ASTM C236 — Standard Test Method for Steady-State Thermal Performance of Building
Assemblies by Means of a Guarded Hot Box (withdrawn 2001, replaced by ASTMC1363)

C. ASTM C355 — Test Methods for Test for Water Vapor Transmission of Thick Materials
(withdrawn 1982, replaced by ASTM E96)

D. ASTM C1289 — Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal
Insulation Board

E. ASTM C1363 — Standard Test Method for Thermal Performance of Building Assembliesby
Means of a Hot Box Apparatus
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P.

ASTM D412 - Standard Test Method for Vulcanized Rubber and Thermoplastic Elastomers
— Tension

ASTM D471 — Standard Test Method for Rubber Property — Effect of Liquid
ASTM D573 — Standard Test Method for Rubber — Deterioration in an Air Oven

ASTM D624 - Standard Test Method for Tear Strength of Conventional Vulcanized Rubber
and Thermoplastic Elastomers

ASTM D746 — Standard Test Method for Brittleness Temperature of Plastics and
Elastomers by Impact

ASTM D1149 — Standard Test Methods for Rubber Deterioration — Cracking in anOzone
Controlled Environment

ASTM D2137 — Standard Test Methods for Rubber Property-Brittleness Point of Flexible
Polymers and Coated Fabrics

ASTM D2240 - Standard Test Method for Rubber Property - Durometer Hardness
ASTM E96 - Standard Test Method for Water Vapor Transmission of Materials

ASTM E136- Standard Test Method for Behavior of Materials in a Vertical Tube Furnace at
750°C

Underwriters Laboratories (UL) - Fire Resistance Directory

SYSTEM DESCRIPTION

A

Major system components are described below. The work includes all components
necessary to provide a weather tight and warranted roof.

1. Vapor Retarder - The vapor retarder shall be a system recommended by the roof
membrane manufacturer and approved by the roof manufacturer as part of asystem
meeting wind uplift and warranty requirements. The vapor retarder shall provide a
continuous and well-secured barrier to water and water vapor.

a. At concrete roof decks, the system shall be directly adhered toconcrete,
including required primers for application.

2. Insulation — Flat and tapered boards of rigid polyisocyanurate insulation, secured to
the vapor retarder and to each other with a two-component urethane foamadhesive.

3. Insulation Cover Board - Glass mat water-resistant gypsum board or other
manufacturer-approved product as required to obtain system approval and warranty
by membrane manufacturer.

4. Roof Membrane — Fully adhered roofing system secured to the insulation coverboard
with two-component urethane foam adhesive or manufacturer recommended
adhesive.

a. Sure-Seal (EPDM) by Carlisle (.0.60 mil, non-reinforced).
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b. RubberGard (EPDM) by Firestone (.060 mil, non-reinforced).
C. Versigard (EPDM) by Versico (.060 mil, non-reinforced).

5. Flashings, blocking, termination accessories, adhesives, sealants, walk pads, andall
other components needed to provide a complete warranted and weathertight roof.

1.04. QUALITY CONTROL

A. Submit all copies of complete submittals to roofing manufacturer for their approval priorto
submission to Engineer. Once approved by manufacturer, submit copies of complete
submittal to Engineer.

B. Manufacturer’s approval of submittal must be clearly indicated before review by the
Engineer will occur. Roofing manufacturer shall review and approve all roofing
components. When membrane manufacturer is not the producer of substrate elements,i.e.,
insulation, separation mats, etc., each manufacturer shall approve the other in writing.

1.05. SUBMITTALS

A. Submittal shall include the following:

1. Product data sheets on each product proposed for use as part of the roof system.
2. Shop Drawings

a. Roof plan(s) drawn to scale.

b. Large-scale drawings showing standard and special details that include
conditions of interface with the specific construction design depicted bythe
documents for this project. These shall include, but not be limited to:

1) Flashing at roof perimeter.
2) Flashing at all different types of roof penetrations.

3) Connection to roof drains.

4) Connection to overflow drains or scuppers.

3. Samples (two 6-inch by 6-inch pieces each of items applicable to project)
a. Membrane.
b. Flashing - each type.
C. Insulation - each type.
d. Insulation cover board.
e. Thermal barrier.

f. Vapor retarder.
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4. Letter from manufacturer including the following:

a. Statement that the applicator has been trained and approved by theroofing
manufacturer to install the system as submitted.

b. Statement that the roof system has been designed to resist loads asrequired
by the current New York State Building Code and for the terrain and exposure
conditions applicable to this project.

C. Statement that the roof systems, as submitted by the Contractor and reviewed
by the manufacturer, is warrantable after manufacturer’s final inspection and
correction of any defects identified by that inspection.

5. Sample warranty fully executed, with any and all amendments, except forsignatures
and acceptance dates.

6. Manufacturer’s Field Inspection Reports — Indicate procedures followed, ambient
temperatures, humidity, wind velocity during application, and specialenvironmental
conditions Data to be collected by manufacturer’s representative and submitted
Engineer by Contractor.

1.06. PRE-INSTALLATION CONFERENCE

A. Prior to scheduled commencement of the roofing installation and associated work, conduct
a meeting at the project site with the installer, Engineer, Owner, roofing manufacturer’s
representative, and any other persons directly involved with the performance of the work.
The installer shall record conference discussions to include decisions and agreements
reached (or disagreements) and furnish copies of recorded discussions to each attending
party. The main purpose of this meeting is to review foreseeable methods and procedures
related to roofing work.

1.07. DELIVERY, STORAGE, AND HANDLING
A. Deliver products in manufacturer’s original containers, dry, undamaged, with seals and
labels intact. Record lot numbers and dates for future reference, should materials prove

defective.

B. Store products in weather protected environment, clear of ground and moisture. Store
adhesives, caulking, primers, etc., at room temperature (60 to 80 degrees F).

1.08. ENVIRONMENTAL REQUIREMENTS

A. Do not apply roofing components during wet or inclement weather, or during periods when
ambient temperatures are, or are projected to be, below or above those recommended by
the roofing manufacturer.

B. Do not apply roofing components to damp or frozen substrates.

C. Do not expose materials vulnerable to water or sun damage in quantities greater than can
be weatherproofed during same day.

D. Do not allow products deleterious to the membrane to come in direct contact with
membrane.
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E.

No work shall be performed under any conditions for which the Contractor is not willingto
place his guarantee.

COORDINATION

A. Coordinate work with all trades to insure roof penetrations have the proper flashings to
preserve warrantability of new roof system. Coordinate work with all trades to minimize
traffic on completed roofing areas.

WARRANTY

A. In addition to the manufacturer’s standard warranty, the manufacturer shall provide a 15-
year total roofing system warranty with extended peak gust wind speed coverage for winds
of up to 120 miles per hour.

B.  Warranty to commence following final inspection by the roofing manufacturer’sinspector.
Two fully executed copies of the warranty document shall be delivered to theEngineer.

C. In the event of a wind-related problem, wind speed shall be determined by the U.S.Weather
Station nearest to the site.

PRODUCTS

MANUFACTURER

A. Roofing membrane material to be 0.060 mil non-reinforced EPDM provided by Carlisle
Syntec, Firestone, or Versico.

B. Roofing assembly to be as provided and approved by named manufacturer. Components

meeting requirements in the following Articles to create a complete, watertight, and
warranted roof.

MEMBRANE MATERIAL - EPDM

A

Membrane to be free of streaks, particles of foreign matter, pinholes, cracks, tears, and
shall be uniform thickness.

When unrolled in the relaxed position, membrane shall be free of wrinkles, distortionsand
blisters.

Membrane, to be non-reinforced EPDM, 0.060 mils and meeting the following physical
properties:

Performance Values Exceed
ASTM
Physical Property Test Method .060
Tensile Strength ASTM D412 | 1500 psi
Elongation ASTM D412 | 500 percent
Tear Resistance ASTM D624 | 200 Ibf/in
Ozone Resistance ASTM D1149 |No cracks
Heat Aging 28 Days at 240° F per ASTM D573 | Tensile strength - Minimum 1400
ASTM D-573 ASTM D412 | PLF Elongation - Minimum 250
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Performance Values Exceed
ASTM

Physical Property Test Method .060

percent

Brittleness Temperature ASTM D2137 [-49° F

Water Resistance (change in weight ASTM D471 | +2 percent
after immersion 7 days at 150° F)

Water Vapor Permeability Maximum, ASTM E96 0.03 or less
perm mils

Thickness Tolerance ASTM D412 +10%

FLASHINGS

A

C.

Flashings to be reinforced and unreinforced EPDM. Use premolded fabricated shapeson
corners, pipes, and tubing or difficult turns.

1. Tensile Strength - 1300 psi (minimum), ASTM D412.
2. Elongation - 300 percent (minimum), ASTM D412.

3. Brittleness Temperature - -49 degrees F, ASTM D746.
4, Tear Resistance - 150 Ibs/in (minimum), ASTM D624.
5. Thickness - 0.060-inch.

Prefabricated boot Flashings — Use for vent pipes, conduits, and other roof penetrations. To
be provided by roofing manufacturer. Install 8 inches minimum above finished membrane.

Flexible Flashings - As recommended or supplied by the roofing manufacturer.

RELATED MATERIALS

A

Bonding Adhesive - Compatible with materials to which membrane is to be bonded,;
furnished by roofing membrane manufacturer.

Cleaner/Primer - Wash supplied by manufacturer to remove weathering or other substances
from membrane surface in preparation for splicing, bonding or tapes.

Pourable Sealer - Formula compatible with membrane, supplied by roofingmembrane
manufacturer.

Sponge Tubing and Compressible Filler - As recommended by roofingmembrane
manufacturer.

Splice adhesive, to be furnished by roofing membrane manufacturer.

Edge Sealant and Water Block Seal - Shall be compatible with materials with which they
are used and supplied by roofing manufacturer.

Wood Nailers — Preservative treated as specified in Section 06112, Framing and Sheathing.
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VAPOR RETARDER

A.  System recommended by the roof membrane manufacturer, and approved by the roof
manufacturer as part of a system meeting wind uplift and warranty requirements. The vapor
retarder shall provide a continuous and well-secured barrier to water and water vapor.

INSULATION RETENTION COVER

A. Insulation Retention Cover - Membrane manufacturer-approved 1/2-inch thick glass mat
water resistant gypsum board.

1. Insulation retention cover to be adhesively secured to insulation.
INSULATION
A. Insulation — Closed-cell polyisocyanurate foam core laminated to a glass reinforcedmat

facer. Approved or supplied by roofing system manufacturer.
1. Board Density - 2 Ibs/cubic foot.

2. Board Size - Largest board that fully and firmly attaches to substrate. Usesmaller
boards if irregularities are too great

3. Board Thickness

a. Flat boards. Minimum of 1-1/2-inch thickness per layer. Boards to be layered to
achieve a minimum overall thickness in roof field of 5 inches.

b. Tapered boards. Boards to be layered with flat boards to achieve the minimum
thickness as indicated on drawings, while providing minimum slope to drain of
1/4-inch per foot in roof field. Drainage to approximate drainage patterns as
shown on roof plans.

4, Thermal Conductivity - Six-month conditioned R factor of 6.00 per inchat 75 degrees
F mean temperature, as determined by ASTM C236.

5. Board Edges - Square cut (diagonal dimension 1/4-inch maximum and ends notmore
than 1/8-inch maximum out of square).

6. Compressive Strength - 25 psi.

7. Water Vapor Permeance - 2.0 or less per ASTM C355.
INSULATION AND MEMBRANE ADHESIVE
A.  Two-component low-rise urethane foam adhesive.

B. Accepted by the roof membrane and insulation manufacturers as a component in aroof
system warranted as required by this section.

C. Fully compatible with, and effective in adhering to, the vapor retarder.
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2.09. FASCIA SYSTEM, SCUPPER BOXES, AND DOWNSPOUTS
A. Per Section 07710, Manufactured Roof Specialties.
2.10. WOOD BLOCKING

A. Per Section 06112, Framing and Sheathing.

PART 3 EXECUTION
3.01.  EXAMINATION

A. Ensure that deck is supported and secure; surfaces and site conditions are ready to receive
work.

B. Ensure deck is clean and smooth, free of depressions, waves, or projections.
C. Ensure deck surfaces are adequately dry and free of snow or ice to receive the work,
including fasteners, adhesives, etc. Snow removal or cleaning to be performed byroofing

contractor without extra payment as part of contract.

D.  Verify that all roof openings, curbs, pipes, sleeves, ducts, vents through roof, and wood
nailing strips are solidly set.

E. Notify Engineer immediately of any conditions that might potentially compromise eitherthe
performance of the roof system or the warranty of the roof system.

3.02. VAPOR RETARDER APPLICATION

A. Apply vapor retarder to deck surface with adhesive in accordance withmanufacturer’'s
instructions and these specifications

B. Extend vapor retarder to roof edge and bring down the vertical face of blocking, as shown
on the Contract Drawings.

3.03. INSULATION APPLICATION
A. Install insulation in accordance with roofing membrane manufacturer’s and insulation
manufacturer’s instructions, and these specifications. Adhere layers of insulation tovapor
retarder and to each other with adhesive in a manner approved by the roofing membrane
manufacturer to attain the specified warranties.
B. Do not install pieces of insulation less than 12 inches in any dimension.

C. Install tight to blocking and roof penetrations.

D.  Apply no more insulation than can be covered with membrane in same day. Ifinsulation
becomes wet for any reason, remove and replace at no expense to the Owner.

E. All joints between layers to be staggered. Place edge joints on and parallel to deck ribs.

F. Provide a 3-foot by 3-foot tapered sump centered on each roof drain.
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G. Place tapered insulation system above vapor retarder and roof deck, then cover with layer
of manufacturer-approved retention board per Article 2.06, followed by membrane
application.

3.04. MEMBRANE APPLICATION

A. Applymembrane in accordance with manufacturer’s instructions. Membrane joints to be
fully completed each day, including each seam in each roof area, with all seam adhesives
and seam sealants.

B. Roll out membrane, free from wrinkles or tears. Place sheet without stretching.

C.  Overlap edges and ends a minimum of 3 inches and apply splicing cement. Prior to closing
splice, apply in-seam sealant. Close splice and seal with continuous bead of lap sealant
(seal permanently waterproof). Self-adhesive flashing strips as furnished and approved by
the roofing membrane manufacturer are acceptable where use of such materials complies
with warranty requirements.

D. Shingle joints on sloped substrate in direction of drainage; apply joint sealant to provide
watertight seal.

E. Seal membrane around roof penetrations.
3.05. FLASHINGS AND ACCESSORIES

A.  Apply appropriate flashing to seal roofing where vertical elements such as electrical,
mechanical, heating and ventilating, or structural components penetrate the roofsystem.

B. Install roofing expansion joints as indicated in accordance with manufacturer’s instructions
or recommendations.

C. Coordinate installation of scupper (where indicated), elevated pipe, H&V unit frames,
electrical components, and related flashings.

D. Install parapet flashing/roof edge. Coordinate with installation of scuppers anddownspouts
per manufacturer’s instructions and approved shop drawing.

3.06. FIELD QUALITY CONTROL
A. Field inspection shall be performed following pre-construction meeting or beginning of
installation, during installation, and prior to final acceptance; and at other intervals as
required by roofing manufacturer to obtain warranty.

B. Correct identified defects or irregularities.

C. Entire roof membrane shall be tested for watertightness prior to acceptance of. Leaktest
membrane and scuppers with water for 24 hours.

1. Measure water levels at the beginning and end of 24-hour period.
2. If precipitation occurs during the test period, repeat test.
3. If water level falls, remove water, thoroughly dry, inspect installation then repairor

replace roofing.
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4. Repeat test until there is no leakage. Water levels must be above membrane at
scupper, to test seal between membrane and scupper.

3.07. CLEANING

A. In areas where finished surfaces are soiled by work of this section, consultmanufacturer of
surfaces for cleaning advice and conform to their documented instructions.

B. Repair or replace defaced or disfigured finishes caused by work of this section.
3.08. PROTECTION

A. Protect building surfaces against damage from roofing work, which may include complete
covering with tarps.

B. Where traffic must continue over finished roof membrane, protect surfaces with 3/4-inch

plywood by 8-foot wide (minimum).

END OF SECTION
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21213

SECTION 07710

MANUFACTURED ROOF SPECIALTIES

GENERAL

DESCRIPTION OF WORK

A. Provide and install manufactured roof specialties including preformed fascia and all other
required accessories in accordance with the Contract Documents.

REFERENCES

A. AAMA 2605 — Voluntary Specifications, Performance Requirements, and Test Procedures
for Superior Performing Organic Coatings on Aluminum Extrusions and Panels

B.  AISI (American Iron and Steel Institute ) - Stainless Steel Uses in Architecture

C. NRCA (National Roofing Contractors Association) - Roofing and Waterproofing Manual

D. SMACNA - Architectural Sheet Metal Manual

E. Factory Mutual Research Corporation Approval Guide

F. ASTM D5643 - Standard Specification for Asphalt Roof Cement

SUBMITTALS

A. Provide in accordance with Section 01300, Submittals, and as supplemented herein.
Submittals shall include, but not be limited to, the following:
1. Product Data - Provide data on shape of components, materials and finishes, anchor

types and locations.
2. Samples — Submit two samples, 6 inches long in size illustrating component shape,
finish, and color of fascia.

QUALITY ASSURANCE

A. Perform work in accordance with AlSI, SMACNA, and NRCA details.
PRODUCTS

PREFORMED FASCIA SYSTEM

A.

B.

Two-piece aluminum fascia cover, .040-inch thick.
Retainer Baseplate - Galvanized steel or extruded aluminum, pre-punched for fasteners.

Fascia Cover Finish - Superior performance organic coating meeting or exceeding
requirements of AAMA A2605.
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2.02.

2.03.

2.04.

2.05.
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D. System listed in current Factory Mutual Research Corporation Approval Guide as approved
for FM 1-90.

E. No exposed fasteners.

F. Accepted and warranted by roof membrane manufacturer as a component in the roof
system.

G.  Acceptable Manufacturer
1. TerminEdge as manufactured by W.P. Hickman Company, Ashville, NC.
2. Anchor-Tite as manufactured by Metal-Era, Inc., Waukesha, WI.
3. Or equal.
H.  Accessories
1. Sealant - Same as specified in Section 07900, Joint Sealers.
2. Roofing Cement - Meeting requirements of roofing membrane manufacturer.
OVERFLOW (WALL) SCUPPER BOX
A. All-welded aluminum construction, 0.063-inch thickness.
B. Wall flange to be positioned as shown on Contract Drawings.
C.  Scupper box outlet to fit inside downspout leader.
D.  Scupper to be sealed tightly to the roof membrane and exterior wall system.
E.  Scupper box finish to match that of the downspout.
F. Metal-Era or equal.
ALUMINUM TWO-PART COUNTERFLASHING

A.  Two-part reglet and flashing system equal to Fry Reglet Corp. Springlock Flashing System
with Type SM reglet.

1. 0.040-inch aluminum with gray polyester coating.
ACCESSORIES
A. Sealant — Same as specified in Section 07900, Joint Sealers.
B. Roofing Cement — ASTM D2822, Type 1, cutback asphalt type.
FINISHES

A. Aluminum — Finish and color as indicated in this section.
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PART 3 EXECUTION
3.01.  EXAMINATION

A.  Verify that deck, curbs, roofing membrane, base flashing, and other items affecting work of
this Section are in place and positioned correctly.

3.02.  INSTALLATION

A. Install components in accordance with manufacturer’s instructions and secure downspouts
and leaders at 4 feet 0 inches OC maximum.

B. Coordinate installation of components of this section with installation of insulated precast
concrete wall panels, corrugated metal siding, and roofing membrane.

C. Install components of this section in accordance with approved submittals.

D. Coordinate installation of sealants and roofing cement with work of this section to ensure
watertightness.

END OF SECTION
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SECTION 07720

ROOF ACCESSORIES

PART 1 GENERAL
1.01. SUMMARY
A.  Section Includes:
1. Roof curbs
2. Roof hatches
1.02. COORDINATION
A. Coordinate layout and installation of roof accessories with roofing membrane and base
flashing and interfacing and adjoining construction to provide a leakproof, weathertight,
secure, and noncorrosive installation.
1.03. ACTION SUBMITTALS

A. Product Data: For each type of roof accessory.

1. Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes.

B. Shop Drawings: For roof accessories.
1. Include plans, elevations, keyed details, and attachments to other work. Indicate
dimensions, loadings, and special conditions. Distinguish between plant- and field-

assembled work.

C. Samples: For each exposed product and for each color and texture specified, prepared on
Samples of size to adequately show color.

D. Delegated Design Submittals: For roof curbs indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.

1. Detail mounting, securing, and flashing of roof-mounted items to roof structure.
Indicate coordinating requirements with roof membrane system.

2. Wind-Restraint Details: Detail fabrication and attachment of wind restraints. Show
anchorage details and indicate quantity, diameter, and depth of penetration of anchors.

1.04. INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Roof plans, drawn to scale, and coordinating penetrations and
roof-mounted items. Show the following:

1. Size and location of roof accessories specified in this Section.

2. Method of attaching roof accessories to roof or building structure.

21213 ROOF ACCESSORIES 07720-1



1.05.

1.06.

PART 2

2.01.

2.02.
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B.

3. Required clearances.

Sample Warranties: For manufacturer's special warranties.

CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For roof accessories to include in operation and
maintenance manuals.

WARRANTY

A.  Special Warranty on Painted Finishes: Manufacturer's standard form in which manufacturer

agrees to repair finishes or replace roof accessories that show evidence of deterioration of
factory-applied finishes within specified warranty period.

1. Fluoropolymer Finish: Deterioration includes, but is not limited to, the following:
a. Color fading more than 5 Delta E units when tested according to ASTM D2244.
b. Chalking in excess of a No. 8 rating when tested according to ASTM D4214.
C. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

2. Finish Warranty Period: 10 years from date of Substantial Completion.

PRODUCTS

PERFORMANCE REQUIREMENTS

A

C.

General Performance: Roof accessories to withstand exposure to weather and resist
thermally induced movement without failure, rattling, leaking, or fastener disengagement due
to defective manufacture, fabrication, installation, or other defects in construction.

Delegated Design: Engage a qualified professional engineer to design roof curbs to comply
with wind performance requirements, including comprehensive engineering analysis by a
qualified professional engineer, using performance requirements and design criteria
indicated.

Wind-Restraint Performance: As indicated on Drawings.

ROOF CURBS

A

Roof Curbs: Internally reinforced roof-curb units capable of supporting superimposed live and
dead loads, including equipment loads and other construction indicated on Drawings, bearing
continuously on roof structure, and capable of meeting performance requirements; with
welded or mechanically fastened and sealed corner joints, straight sides, and integrally
formed deck-mounting flange at perimeter bottom.

Size: Coordinate dimensions with roughing-in information or Shop Drawings of equipment to
be supported.

Supported Load Capacity: Coordinate load capacity with information on Shop Drawings of
equipment to be supported.
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Aluminum-zinc alloy-coated steel sheet, 0.064 inch thick.

1.

Finish: Mill Color anodic.

Construction:

1.

2.

Curb Profile: Manufacturer's standard compatible with roofing system.

On ribbed or fluted metal roofs, form deck-mounting flange at perimeter bottom to
conform to roof profile.

Fabricate curbs to minimum height of 12 inches above roofing surface unless otherwise
indicated.

Insulation: Factory insulated with 1-1/2-inch-thick glass-fiber board insulation.
Liner: Same material as curb, of manufacturer's standard thickness and finish.

Nailer: Factory-installed wood nailer along top flange of curb, continuous around curb
perimeter.

Retain "Platform Cap" Subparagraph below if required by supported equipment
configuration; consult Project HVAC engineer.

Platform Cap: Where portion of roof curb is not covered by equipment, provide
weathertight platform cap formed from 3/4-inch-thick plywood covered with metal sheet
of same type, thickness, and finish as required for curb.

Metal Counterflashing: Manufacturer's standard, removable, fabricated of same metal
and finish as curb.

ROOF HATCHES

A

Roof Hatches: Metal roof-hatch units with lids and insulated single-walled curbs, welded or
mechanically fastened and sealed corner joints, continuous lid-to-curb counterflashing, and
weathertight perimeter gasketing, straight sides, and integrally formed deck-mounting flange
at perimeter bottom.

Type and Size:

1.

As per existing openings

Loads: Minimum 40-Ibf/sq. ft. external live load and 20-Ibf/sq. ft. internal uplift load.

Hatch Material, Steel: Aluminum-zinc alloy-coated steel sheet.

1.

2.

Thickness: Manufacturer's standard thickness for hatch size indicated.

Finish: Mill phosphatized

Hatch Material, Aluminum:

1.

2.

Thickness: Manufacturer's standard thickness for hatch size indicated.

Finish: Mill Clear anodic.
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Hatch Material, Stainless Steel:

1.

Thickness: Manufacturer's standard thickness for hatch size indicated 0.0781 inch.

Construction:

1.

Insulation: 1-inch-thick, cellulosic-fiber board.

a. R-Value: 4.3 according to ASTM C1363.

Nailer: Factory-installed wood nailer continuous around hatch perimeter.

Curb Liner: Manufacturer's standard, of same material and finish as metal curb.

On ribbed or fluted metal roofs, form flange at perimeter bottom to conform to roof
profile.

Fabricate curbs to minimum height of 12 inches above roofing surface unless otherwise
indicated.

Safety Railing System: Roof-hatch manufacturer's standard system including rails, clamps,
fasteners, safety barrier at railing opening, and accessories required for a complete
installation; attached to roof hatch and complying with 29 CFR 1910.23 requirements and
authorities having jurisdiction.

1.

2.

10.

11.

Height: 42 inches above finished roof deck.
Posts and Rails: Galvanized-steel pipe, 1-1/4 inches in diameter, in diameter.
Flat Bar: Galvanized steel, 2 inches high by 3/8 inch thick.

Maximum Opening Size: System constructed to prevent passage of a sphere 21 inches
in diameter.

Chain Pass way Barrier: Galvanized proof coil chain with quick link on fixed end.

Self-Latching Gate: Fabricated of same materials and rail spacing as safety railing
system. Provide manufacturer's standard hinges and self-latching mechanism.

Post and Rail Tops and Ends: Weather resistant, closed or plugged with prefabricated
end fittings.

Provide weep holes or another means to drain entrapped water in hollow sections of
handrail and railing members.

Fabricate joints exposed to weather to be watertight.
Fasteners: Manufacturer's standard, finished to match railing system.

Finish: Manufacturer's standard.
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3.02.
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Ladder-Assist Post: Roof-hatch manufacturer's standard device for attachment to roof-
access ladder.

1. Operation: Post locks in place on full extension; release mechanism returns post to
closed position.

2. Height: 42 inches above finished roof deck.

3. Material: Steel tube.

EXECUTION

EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations,
dimensions, and other conditions affecting performance of the Work.

B. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely
anchored.

C.  Verify dimensions of roof openings for roof accessories.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

A. Install roof accessories according to manufacturer's written instructions.

1. Install roof accessories level; plumb; true to line and elevation; and without warping,
jogs in alignment, buckling, or tool marks.

2. Anchor roof accessories securely in place so they are capable of resisting indicated
loads.

3. Use fasteners, separators, sealants, and other miscellaneous items as required to
complete installation of roof accessories and fit them to substrates.

4. Install roof accessories to resist exposure to weather without failing, rattling, leaking,
or loosening of fasteners and seals.

B. Metal Protection: Protect metals against galvanic action by separating dissimilar metals from
contact with each other or with corrosive substrates by painting contact surfaces with
bituminous coating or by other permanent separation as recommended by manufacturer.

1. Coat concealed side of uncoated aluminum roof accessories with bituminous coating
where in contact with wood, ferrous metal, or cementitious construction.

2. Underlayment: Where installing roof accessories directly on cementitious or wood
substrates, install a course of underlayment and cover with manufacturer's
recommended slip sheet.

3. Bed flanges in thick coat of asphalt roofing cement where required by manufacturers
of roof accessories for waterproof performance.
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C. Roof Curb Installation: Install each roof curb so top surface is level.
D. Roof-Hatch Installation:

1. Verify that roof hatch operates properly. Clean, lubricate, and adjust operating
mechanism and hardware.

2. Attach safety railing system to roof-hatch curb.
3. Attach ladder-assist post according to manufacturer's written instructions.

REPAIR AND CLEANING

A. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair

galvanizing according to ASTM A780/A780M.

B. Touch up factory-primed surfaces with compatible primer ready for field painting according
to Section 09900 - Painting.

C. Clean exposed surfaces according to manufacturer's written instructions.
D. Clean off excess sealants.

E. Replace roof accessories that have been damaged or that cannot be successfully repaired
by finish touchup or similar minor repair procedures.

END OF SECTION
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SECTION 07840

PENETRATION FIRESTOPPING

GENERAL

DESCRIPTION OF WORK

A. Furnish and install firestop systems consisting of a material, or combination of materials,
installed to retain the integrity of fire resistance rated construction by maintaining an
effective barrier against the spread of flame, smoke and/or hot gases through penetrations,
blank openings, construction joints, fire-resistive joints, and perimeter openings in or
adjacent to fire-rated barriers in accordance with the requirements of the Building Code for
this project.

B. Firestop systems shall be used in locations including, but not limited to, the following:

1.

Penetrations through fire resistance rated floor and roof assembliesrequiring
protected openings, including both empty openings and openings containing
penetrants.

2. Penetrations through fire resistance rated wall assemblies including both empty
openings and openings containing penetrants.

3. Membrane penetrations in fire resistance rated wall assemblies where items
penetrate one side of the barrier.

4. Joints between fire resistance rated assemblies.

5. Perimeter gaps between rated floors/roofs and an exterior (rated and non-rated) wall
assembly.

REFERENCES

A.  American Society For Testing and Materials Standards (ASTM)

1.

ASTM E84 - Standard Test Method For Surface Burning Characteristics of Building
Materials.

ASTM E119 - Methods of Fire Tests of Building Construction and Materials.

ASTM E136 - Standard Test Method for Behavior of Materials in a Vertical Tube
Furnace at 750 Degrees C.

ASTM EB814 - Standard Test Method For Fire Tests of Through-Penetration Firestops.

ASTM E1399 - Test Method for Cyclic Movement and Measuring Minimum and
Maximum Joint Width.

ASTM E1966 - Test Method For Resistance of Building Joint Systems.
ASTM E2174 - Standard Practice for On-Site Inspection of Installed Fire Stops.

ASTM E2307 - Standard Test Method for Determining Fire Resistance of Perimeter
Fire Barriers Using Intermediate-Scale, Multi-Story Test Apparatus.
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9. ASTM E2393 - Standard Practice for On-Site Inspection of Installed Fire Resistive
Joint Systems and Perimeter Fire Barriers.

B. Underwriters Laboratories Inc. (UL)
1. UL 263 - Fire Tests of Building Construction and Materials.
2. UL 723 - Surface Burning Characteristics of Building Materials.
3. UL 1479 - Fire Tests of Through-Penetration Fire Stops.
4. UL 2079 - Tests for Fire Resistance of Building Joint Systems.
C. UL Fire Resistance Directory - Volume 2
1. Through-Penetration Firestop Devices (XHJI).
2. Fire Resistive Ratings (BXUV).
3. Through-Penetration Firestop Systems (XHEZ).
4. Fill, Void, or Cavity Material (XHHW).
5. Perimeter Barrier (Fire Containment) System (XHDG).
6. Forming Materials (XHKU).
7. Curtain Wall Insulation (XHGU).
D. UL Building Materials Directory

E.  Omega Point Laboratories (OPL) - Directory of Listed Building Products, Materials &
Assemblies, Volume ||

F. UL Qualified Firestop Contractor Program

G.  Warnock Hersey (WH) - Certification and Listings Directory

H.  NFPA - NFPA 101: Life Safety Code

l. NFPA 285, “Tests for Evaluation of Flammability Characteristics of Exterior Non-Load-
Bearing Wall Assemblies Containing Combustible Components Using the Intermediate-
Scale, Multi-Story Test Apparatus”

J. Current Building Code of New York State and referenced standards

1.03. DEFINITIONS

A. Firestopping - The use of a material or combination of materials in a fire-rated structure
(wall or floor) where it has been breached, so as to restore the integrity of the fire rating of
that wall or floor.

B. System - The use of a specific firestop material or combination of materials around a specific

penetrant(s) or into a specific joint in conjunction with a specific wall and/or floor construction
type.
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C. Barrier - Any bearing or non-bearing wall or floor that has an hourly fire and smoke rating.

D.  Through-penetration - Any penetration of a fire-rated wall or floor that completely breaches
the barrier.

E. Membrane-penetration - Any penetration in a fire-rated wall that breaches only one side of
the barrier.

F. Fire-Resistive Joint - Any gap, joint, or opening, whether static or dynamic, between two
fire- rated barriers including where the top of a wall meets a floor; wall edge to wall edge
configurations; floor edge to floor edge configurations; floor edge to wall configurations.

G. Perimeter Barrier - Any gap, joint, or opening, whether static or dynamic, between a fire-rated
floor assembly and a non-rated exterior wall assembly.

H. Engineering Judgment (EJ) - A firestopping assembly proposed for conditions where atested
and listed firestopping system does not exist.

1.04. PERFORMANCE REQUIREMENTS

A. Penetrations - Provide and install through-penetration firestop systems that areproduced to
resist the spread of fire, passage of smoke and other gases according to requirements
indicated, to restore the original fire-resistance rating of barrier penetrated.

1. Provide and install complete penetration firestopping systems that have beentested
and approved by nationally accepted testing agencies per ASTM E814 or UL 1479
fire tests in a configuration that is representative of field conditions.

2. F-Rated Systems - Provide through-penetration firestop systems with F ratings
indicated, as determined per ASTM E814 or UL 1479, but not less than 1 hour or the
fire resistance rating of the barrier being penetrated.

3. T-Rated Systems - Provide through-penetration firestop systems with T ratings
indicated, as well as F-ratings, as determined per ASTM E814 or UL 1479, where
required by the Building Code.

4, L-Rated Systems - Provide through-penetration firestop systems with L ratingsin
addition to F and T ratings, as determined per UL 1479, where required by the
Building Code.

5. For piping penetrations for plumbing and wet-pipe sprinkler systems, provide
moisture-resistant through-penetration firestop systems (W-rated systems) as
determined per UL 1479, where indicated.

6. For penetrations involving insulated piping, provide through-penetration firestop
systems not requiring removal of piping insulation.

B. Fire-Resistive Joints - Provide joint systems with fire resistance assembly ratings indicated,
as determined by UL 2079 (ASTM E1399 and E1966), but not less than the fire resistance
rating of the construction in which the joint occurs. Firestopping assemblies mustbe
capable of withstanding anticipated movements for the installed field conditions.
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For firestopping assemblies exposed to view, traffic, moisture, and physicaldamage,
provide products that after curing do not deteriorate when exposed to these
conditions both during and after construction.

For floor penetrations exposed to possible loading and traffic, provide firestop
systems capable of supporting floor loads involved either by installing floor platesor
by other means.

Building Perimeter Barrier (Fire Containment) Systems - Provide interior perimeter joint
systems with fire resistance ratings indicated as determined per ASTM E2307, but notless
than the fire resistance rating of the floor construction.

1.

Provide products that upon curing, do not re-emulsify, dissolve, leach, breakdownor
otherwise deteriorate over time from exposure to atmospheric moisture, ponding
water or other forms of moisture characteristic during and after construction.

Provide sealants sufficiently flexible to accommodate movement such as thermal
expansion, inter-story differential building sway and other normal buildingmovement
without damage to the seal.

Provide perimeter fire containment systems subjected to an air leakage test
conducted in accordance with Standard, ANSI/UL2079 with published L-Ratings for
ambient and elevated temperatures as evidence of the ability of the fire-resistive joint
system to restrict the movement of smoke.

Firestopping products shall have flame spread ratings less than 25 and smoke-developed
ratings less than 450, as determined per ASTM E84.

Where there is no specific third-party tested and classified firestop system available for a
particular firestop configuration/condition, the firestopping contractor shall obtain from the
firestopping material manufacturer an EJ or Equivalent Fire Resistance Rated Assembly
(EFRRA) to be submitted to the approving authority and authority having jurisdiction for
approval prior to installation. The EJ shall follow International Firestop Council (IFC)
guidelines.

SUBMITTALS

A

Provide in accordance with Section 01300, Submittals, and as supplementedherein.
Submittals shall include, but not be limited to, the following:

1.

Product Data - For each type of firestopping and/or barrier system productselected.
Certify that firestopping materials are asbestos free and contain volatile organic
compounds within limits of the local jurisdiction and are non-toxic to building
occupants.

Design Listings - Submit system design listings, including illustrations, from a
qualified testing and inspecting agency that is applicable to each firestop
configuration.

Where there is no specific third party tested and classified firestop system available
for a particular configuration, the firestopping contractor shall obtain from the
firestopping material manufacturer an EJ or EFRRA for submittal.

Qualification Data - For firms and persons specified in Article 1.07 to demonstrate

their capabilities and experience. Submit document from manufacturer wherein
manufacturer recognizes the installer as qualified.
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1.06. QUALITY ASSURANCE

A. Provide firestopping and/or perimeter barrier system design listings from UL or OPL in
accordance with the appropriate ASTM Standard(s) per Article 1.05.

B. Contractor Qualifications - An acceptable installer shall meet any two of thefollowing
requirements:

1. Licensed by state or local authority where applicable.
2. Trained and approved by the firestop manufacturer.
3. Shown to have successfully completed not less than five comparable scale projects.

4, FM approved in accordance with FM Standard 4991, Approval of Firestop
Contractors.

5. UL Qualified Firestop Contractor.

C.  Single Source Limitations - Obtain firestop systems, for each kind of penetrationand
construction condition indicated from a single manufacturer.

D. Materials from different firestop manufacturers shall not be installed in the same firestop
system or opening.

E. Firestopping material shall be asbestos-free and lead-free and shall not incorporatenor
require the use of hazardous solvents.

F. Firestopping sealants must be flexible, allowing for normal movement of adjacent materials.

G. Firestopping materials shall not crack or pull back from contact surfaces such that a void is
created.

H. Firestopping materials shall be moisture resistant, and may not dissolve in water after
curing.

l. Materials used shall be in accordance with the manufacturer’s written installation
instructions.

J. Label each firestopping system installation with the following information:
1. Firestopping product name.
2. System listing number.

3. Name and address of manufacturer

K. Inspection of penetrations through fire rated floor and wall assemblies shall be in
accordance with ASTM E2174, Standard Practice for On-Site Inspection of Installed Fire
Stops.

L. Inspection of fire-resistive joints and perimeter barriers shall be in accordance with ASTM

E2393, Standard Practice for On-Site Inspection of Installed Fire Resistive Joint Systems
and Perimeter Fire Barriers.
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1. Firestopping tests are performed by a qualified, testing and inspection agency. A
qualified testing and inspection agency is UL or another agency performing testing
and follow-up inspection services for perimeter fire containment systems acceptable
to authorities having jurisdiction.

2. Perimeter fire containment system products bear classification marking ofqualified
testing and inspection agency.

1.07. DELIVERY, STORAGE, AND HANDLING

A

C.

Deliver firestopping products to project site in original, unopened containers or packages
with intact and legible manufacturer’s labels identifying product and manufacturer, date of
manufacture, lot number, UL or OPL classification marking, and mixing instructions for
multi- component materials.

Store and handle materials per manufacturer’s instructions to prevent deterioration or
damage due to moisture, temperature changes, contaminants, or other causes.

All firestop materials shall be installed prior to expiration of shelf life.

1.08. PROJECT CONDITIONS

A

Environmental Limitations - Install firestopping when ambient or substrate temperatures are
within limits permitted by the manufacturer’s written instructions. Do not install firestopping
when substrates are wet due to rain, frost, condensation, or other causes.

Ventilate per the manufacturer’s written instructions on the product’'s Material Safety Data
Sheet.

Verify the condition of the substrates before starting work.

Care should be taken to ensure that firestopping materials are installed so as notto
contaminate adjacent surfaces.

1.10. SEQUENCING

A

Sequence work to permit installation of materials in conjunction with other materials and
seals.

1.11.  COORDINATION

A

21213

Coordinate construction of openings and penetrating items to ensure thatfirestopping
assemblies are installed according to specified requirements.

Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings toaccommodate
through-penetration firestop systems.

Do not conceal firestopping installations until the Owner’s inspection agency or authorities
having jurisdiction have examined each installation.

Schedule firestopping after installation of penetrants but prior to concealing the openings.

PENETRATION FIRESTOPPING 07840-6



PART 2

PRODUCTS

2.01. FIRESTOPPING, GENERAL

A

Firestopping products specified in system design listings by UL or OPL may be used
providing they conform to the construction type, penetrant type, annular space requirements
and fire rating involved in each separate assembly.
Manufacturer of firestopping products shall have been successfully producing and supplying
these products for a period of not less than three years and be able to show evidence of at
least 10 projects where similar products have been installed and accepted.
Accessories - Provide components for each firestop system that are needed to install fill
materials and to comply with Article 1.05. Use only components specified by the
firestopping manufacturer and approved by UL or OPL for the firestop systems indicated.
Accessories include, but are not limited to the following items:
1. Permanent forming/damming/backing materials, including the following:

a. Mineral wool insulation.

b. Foams or sealants used to prevent leakage of fill materials in liquid state.

C. Fire-rated form board.

d. Polyethylene/polyurethane backer rod.

e. Rigid polystyrene board.
2. Temporary forming materials.
3. Substrate primers.
4. Steel sleeves.
All firestopping products and systems shall be designed and installed so that the basic

sealing system will allow the full restoration of the fire resistance properties of the barrier
being penetrated with minimal repair if penetrants are subsequently removed.

2.02. MIXING

A

For those products requiring mixing before application, comply with firestopping
manufacturer’s written instructions for accurate proportioning of materials, water (if
required), type of mixing equipment, selection of mixer speeds, mixing containers, mixing
time, and other items or procedures needed to produce products of uniform quality with
optimum performance characteristics for application indicated.

2.03. MANUFACTURERS

A

21213

Subject to compliance with the requirements, provide products by one of the following:
1. Specified Technologies, Inc., Somerville, NJ
2. 3M Fire Protection Products, St. Paul, MN

3. Hilti, Inc., Tulsa, OK
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2.04.

21213

4. Thermafiber, LLC, Wabash, IN

5. Roxul, Inc., Milton, Ontario, CA

6. Owens Corning, Toledo, OH

7. Other manufacturers listed in the UL Fire Resistance Directory, Volume 2

8. Or equal

MATERIALS

A

General - Use only firestopping products that have been tested for specific fire resistance
rated construction conditions conforming to construction assembly type, penetrating item
type, or joint opening width and movement capabilities, annular space requirements, and
fire rating involved for each separate instance.

1. Specific manufacturers’ products listed serve as a basis for design. Similar systems
by named manufacturers that meet performance criteria of that section are also
acceptable.

Intumescent Firestop Sealants and Caulk - Single-component latex formulations that, upon
cure, do not re-emulsify during exposure to moisture.

Elastomeric Water-Based Sealant - Single-component latex formulations that, uponcure, do
not re-emulsify during exposure to moisture.

Elastomeric Silicone Sealant (Single-Component) - Moisture curing, single-component,
silicone elastomeric sealant for horizontal surfaces (pourable or non-sag) or vertical
surfaces (non-sag).

Silicone Foam - Multi-component, silicone-based liquid elastomers that, when mixed,
expand and cure in place to produce a flexible, non-shrinking foam.

Firestop Putty and Pads

1. Putty - Intumescent, non-hardening, water-resistant putties containing no solvents,
inorganic fibers, or silicone compounds.

2. Putty Pads - Intumescent, non-hardening pads or inserts for protection of electrical
switch and receptacle boxes to reduce horizontal separation to less than 24 inches.

Firestop Devices - Factory assembled steel collars lined to fit specific outside diameter of
penetrating item.

Wrap Strips - Single-component intumescent strips faced on both sides with plastic film.

Firestop Mortars - Portland cement-based dry mix product formulated for mixing with water
at project site to form a non-shrinking, water-resistant, homogeneous mortar.

Firestop Bags/Pillows - Re-enterable, non-curing, mineral fiber core encapsulated with an
intumescent coating contained in a flame-retardant poly bag.
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K. Elastomeric Coating - A water-based, spray-applied elastomeric coating for joints between
fire-resistive assemblies and perimeter barriers that cures to a strong flexible seal,
accommodating seismic, wind, and thermal contraction/expansion movement. Used with
partially compressed mineral fiber backing.

L. Fire-Rated Cable Pathway - Modular devices composed of steel raceway with intumescent
foam pads permitting 0 to 100 percent cable fill.

M.  Curtain Wall Insulation - Faced or unfaced batts or blankets used for exterior curtain walls
with the capacity to contribute to the fire resistance of the assembly.

N.  Safing Insulation - Board or sheet products used as forming materials in slab edge openings
with the capacity to provide a degree of the fire resistance required when used with an
appropriate fill material..

PART 3 EXECUTION
3.01.  EXAMINATION
A. Examine substrates and conditions for compliance with requirements for opening
configurations, penetrating items, substrates, and other conditions affecting performance.
Notify Engineer of any unsatisfactory conditions.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

C.  Verify that all pipes, conduits, cables, and/or other items which penetrate fire-rated
construction have been permanently installed prior to installation of firestops.

3.02. PREPARATION

A.  Surface Cleaning - Clean out openings immediately before installing firestop systems to
comply with written recommendations of firestopping manufacturer and the following
requirements:

1. Remove from surfaces of opening substrates and from penetrating itemsforeign
materials that could interfere with adhesion of firestop systems.

2. Clean opening substrates and penetrating items to produce clean, sound surfaces
capable of developing optimum bond with firestop systems. Remove loose particles
remaining from cleaning operation.

3. Surfaces to which firestop materials will be applied shall be free of dirt, grease, oil,
scale, laitance, rust, release agents, water repellents, and any other substances that
may inhibit optimum adhesion.

4. Provide masking and temporary covering to prevent soiling of adjacent surfaces by
firestopping materials.

3.03. PENETRATION FIRESTOP SYSTEMS
A. General - Install through-penetration firestop systems to comply with Article 1.05 and

firestopping manufacturer’s written installation instructions and published drawings for
products and applications indicated.
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3.04.

3.05.
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Installation of firestopping shall be performed by an applicator/installer qualified as
described in Article 1.07.

Apply firestopping in accordance with UL or OPL listed system designs or manufacturer’'s
EJ per the manufacturer’s installation instructions.

Install forming/damming/backing materials and other accessories required to support fill
materials during their application and in the position needed to produce cross-sectional
shapes and depths required to achieve fire resistance ratings required.

Install fill materials for firestop systems by proven techniques to produce the following
results:

1. Fill voids and cavities formed by openings, forming materials, accessories,and
penetrating items as required to achieve fire-resistance ratings indicated.

2. Apply materials so they fully contact and adhere to substrates formed by openings
and penetrating items.

3. For fill materials that will remain exposed after completing Work,finish to produce
smooth, uniform surfaces that are flush with adjoining finishes.

JOINT FIRESTOP SYSTEMS

A

General - Install fire-resistive joint firestop systems to comply with required codes and
ratings and with Article 1.05 and firestopping manufacturer’s written installation instructions
and published drawings for products and applications indicated.

Installation of firestopping shall be performed by an applicator/installer qualified as
described in Article 1.07.

Applyfirestopping in accordance with UL or OPL listed system designs or manufacturer’s
EJ per the manufacturer’s installation instructions.

Install joint forming/damming materials and other accessories required to support fill
materials during their application and in the position needed to produce cross-sectional
shapes and depths of installed firestopping material relative to joint widths that allow
optimum movement capability and achieve fire resistance ratings required.

Install fill materials for firestop systems by proven techniques to produce the following
results:

1. Fill joint as required to achieve fire-resistance ratings indicated.
2. Apply materials so they fully contact and adhere to substrates forming the openings.
3. Completely fill recesses provided for each joint configuration.

4, Tool non-sag firestop materials after their application and prior to the time skinning
begins. Use tooling agents approved by the firestopping manufacturer.

PERIMETER BARRIER FIRESTOP SYSTEMS

A

General - Install perimeter barrier firestop systems to comply with required codes and
ratings and with Article 1.05 and firestopping manufacturer’s written installation instructions
and published drawings for products and applications indicated.
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Installation of firestopping shall be performed by an applicator/installer qualified as
described in Article 1.07.

Applyfirestopping in accordance with UL or OPL listed system designs or manufacturer’s
EJ per the manufacturer’s installation instructions.

Install metal framing, curtain wall insulation, mechanical attachments, safing materials, and
firestop materials as applicable within the system design.

3.06. FIELD QUALITY CONTROL

A

Testing - The Owner will engage a qualified independent inspecting agency to inspect
firestop systems, conduct materialevaluation and application tests and prepare inspection
reports. The Contractor shall cooperate fully and, when requested, permit samples of
materials to be taken from original packaging as the materials are applied to building
surfaces.

1. Inspection of completed installations of firestop systems shall take place in
successive stages as installation of firestop systems proceeds. Do not proceed with
installation of firestop systems for the next area until inspecting agency determines
completed work shows compliance with requirements.

2. Inspection agency shall state in each report whether inspected firestop systems
comply with or deviate from requirements.

Cost of Testing - If tests indicate that materials or work does not comply with requirements,
the Contractor shall pay for tests performed, all retesting, and shall repair non-complying
work. Where repair is not possible the Contractor shall remove and replace the firestop
materials.

Proceed with enclosing firestop systems with other construction only after inspection reports
are issued and firestop systems comply with requirements.

3.07. CLEANING AND PROTECTION

A

21213

Clean off excess fill materials adjacent to openings as work progresses by methods and
with cleaning materials that are approved in writing by firestopping manufacturer(s) and that
do not damage materials in which openings occur. Leave finished work in neat, clean
condition with no evidence of spillovers or damage to adjacent surfaces.

Provide final protection and maintain conditions during and after installation that ensure
firestop systems are without damage or deterioration at time of Substantial Completion. If,
despite such protection, damage or deterioration occurs, cut out and remove damaged or
deteriorated firestop systems immediately and install new materials to produce firestop
systems complying with specified requirements.

END OF SECTION
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SECTION 07900

JOINT SEALANTS

PART 1 GENERAL
1.01. DESCRIPTION OF WORK

A. Furnish and install joint sealers and accessories in accordance with the Contract
Documents including, but not limited to the following:

1. Sealants and caulking for non-submerged uses.
2. Backer rods and accessories.
1.02. REFERENCES
A. ASTM C834 - Standard Specifications for Latex Sealants
B. ASTM C919 - Standard Practice for Use of Sealants in Acoustical Applications
C. ASTM C920 - Standard Specification for Elastomeric Joint Sealants

D. ASTM C1330 - Standard Specification for Cylindrical Sealant Backing for Use with Cold
Liquid Applied Sealants

E. ASTM E1966 — Standard Test Method for Fire-Resistive Joint Systems

F. ASTM E84 — Standard Test Method for Surface Burning Characteristics of Building
Materials

G. SWRI - Sealant, Waterproofing Restoration Institute. ANSI A117.1 — Specifications for
Making Buildings and Facilities Accessible to and Usable by Physically Handicapped
People
1.03. SUBMITTALS

A. Provide in accordance with Section 01300, Submittals, and as supplementedherein.
Submittals shall include, but not be limited to, the following:

B. Manufacturer’'s Product Data — Manufacturer's literature describing performance
characteristics validating product compliance with performance criteria specified and
application procedures.

C. Samples — Submit samples illustrating manufacturer’s extended color range.

1.04. QUALITY ASSURANCE

A. Manufacturer Qualifications - Company regularly engaged in manufacturing and marketing
of products specified in this section.

B. Installer Qualifications - Qualified to perform work specified by reason of experience or
training provided by product manufacturer.
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C.

D.

Installation per manufacturer’s instructions and SWRI.

Perform acoustical sealant application work in accordance with ASTM C919.

1.05. DELIVERY, STORAGE AND HANDLING

A

E.

Deliver products in original factory packaging bearing identification of product,
manufacturer, and batch number. Provide Material Safety Data Sheets for each product.

Store products in a location protected from freezing, damage, construction activity,
precipitation, and direct sunlight in strict accordance with manufacturer's recommendations.

Condition products to approximately 60 to 70 degrees F for use in accordance with
manufacturer's recommendations.

Handle all products with appropriate precautions and care as stated on Material SafetyData
Sheets.

Do not use material that has exceeded manufacturer’s shelf life.

1.06. PROJECT CONDITIONS

A

Do not use products under conditions of precipitation or freezing weather. Use appropriate
measures for protection and supplementary heating to ensure proper curing conditions in
accordance with manufacturer's recommendations if application during inclement weather
occurs.

Ensure substrate is dry.

Protect adjacent work from contamination due to mixing, handling, and application of
flexible epoxy joint filler.

1.07.  WARRANTY

A

Include coverage for replacement of sealant materials which fail to achieve watertight seal,
exhibit loss of adhesion or cohesion, or do not cure.

1.08. COORDINATION

A

B.

PART 2

Coordinate the work of this section with all sections referencing this section or referenced
by this section.

Coordinate the work with existing opening construction and door hardware installation.

PRODUCTS

2.01. MANUFACTURERS

A

B.

21213

Provide all joint sealers of the same type from a single manufacturer.
1. Manufacturer - Sika, BASF, Dow Corning, orequal.

Provide USDA and NSF approved sealants whenindicated.
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2.02.

2.03.
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MATERIALS AND MANUFACTURERS

A

Multi-Component, Non-Sag Polyurethane Sealant - Sika Sikaflex 2cNS, BASF Sonolastic
NP 2, or equal with +50 percent movement capability for vertical joints; ASTM C920, Type
M, Grade NS, Class 25. USDA approved; SWRI validated; UL classified (fire resistance).

Two Component, Self-Leveling Polyurethane Sealant - Sika Sikaflex 2cSL, BASF Sonolastic
SL 2, or equal with +25 percent movement capability for horizontal joints; ASTM C920, Type
M, Grade P, Class 25; USDA approved.

Silicone Sealant - Sika SikaSil C990 or 995, BASF OmniPlus or Omniseal, Pecora 864, or
equal. ASTM C920, Type S, Grade NS, Class 25 or 50.

Silicone Sealant Anti-Fungal - Sika S50, BASF Masterseal 121, Pecora 898NST, orequal.
ASTM C920, Type S, Grade NS, Class 25 or 50.

Single Component Siliconized Acrylic Latex Sealant — BASF Sonolac, Bostik Chem-Calk
600, Pecora AC 20+ Silicone, or equal with +15 percent movement capability; ASTM C834.

Single Component pre-pressurized expanding polyurethane foam sealant equal to Sika
“Sika Boom.”

Single Component Spray Applied Elastomeric Sealant — 3M Fire Dam Spray 200, Specified
Technologies SpecSeal AS200, Tremco TremStop Acrylic SP; or equal with +25 percent
movement capability; ASTM E84, max flame spread <25, smoke developed <50.

ACCESSORIES

Low VOC Primer - As recommended by manufacturer for particular sealant and substrate.

Joint Cleaner - Non-corrosive and non-staining type recommended by sealantmanufacturer
and compatible with joint forming materials.

Soft Backer Rod - Industrial Thermo Polymers Limited “104 Soft-Type Backer Rod,” Backer
Rod Mfg. Inc. “Denver Foam” or equal; non-gassing, reticulated closed-cell polyethylenerod
designed for use with cold-applied joint sealants.

1. Comply with ASTM C1330.

2. Size required for joint design.

Closed-Cell Backer Rod - Industrial Thermo Polymers Limited “101 Standard Backer Rod,”
Deck-o-Seal “Kool-Rod” or equal closed-cell polyethylene rod designed for use with cold-
applied joint sealants for on-grade or below-grade applications.

1. Comply with ASTM C1330.

2. Size required for joint design.

Joint Filler - Canzac “Expansion Joint Filler,” Sonneborn(R)/ChemRex "Expansion Joint
Filler," or equal closed-cell polyethylene joint filler designed for use in cold joints,

construction joints, or isolation joints wider than 1/4 inch (6 mm).

1. Size required for joint design.
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F. Mineral Wool Batt Insulation — Owens Corning Thermafiber Safing or equal , 4.0 pcf, unfaced
mineral fiber batts used as forming material for application of single-component spray-applied
elastomeric sealant.

1. Size required for joint design.

G. Bond Breaker - Pressure-sensitive tape recommended by sealant manufacturer tosuit
application.

2.04. COLOR
A. Sealant Colors — From manufacturer’s extended range of colors. Match to adjacent materials
as directed by the Schedule of Joint Sealants at the end of this section.
PART 3 EXECUTION
3.01. EXAMINATION

A. Inspect all areas involved in work to establish extent of work, access, and need for protection
of surrounding construction.

1. Verify that substrate surfaces and joint openings are ready to receive work.
2. Verify that joint backing and release tapes are compatible with sealant.
3.02. PREPARATION
A. Remove loose materials and foreign matter which impair adhesion of joint filler.

B. Clean joints and saw cuts by grinding, sandblasting, or wire brushing to expose asound
surface free of contamination and laitance. Prime joints.

C. Ensure structurally sound surfaces, dry, clean, free of dirt, moisture, loose particles, oil,
grease, asphalt, tar, paint, wax, rust, waterproofing, curing and parting compounds,
membrane materials, and other foreign matter.

D. Where the possibility of joint filler staining of adjacent areas or materials exists, mask joints
prior to application.

1. Do not remove masking tape before joints have been tooled and initial cure ofjoint
filler has taken place.

2. Work stained due to failure of proper masking precautions will not be accepted.
3.03. INSTALLATION
A. Back-Up Material

1. Install appropriate size backer rod, larger than joint where necessary accordingto
manufacturer's recommendations.

2. Install polyethylene joint filler in joints wider than 1/4 inch (6 mm) to back-up material
per manufacturer's recommendations.
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3. Do not install epoxy joint filler over backer rod.

4, Install mineral wool backer material at locations where elastomeric spray applied
sealants are scheduled to be used by pressure fitting snugly into joint space.

B. Bond Breaker - Install bond-breaker strip in joint to be sealed on top of back-up material to
prevent adhesion of sealant to back-up material. Install per manufacturer's
recommendations.

C. Sealant

1. Prepare sealants that require mixing. Follow manufacturer'srecommended
procedures, mixing thoroughly.

2. Mix only as much material as can be applied within manufacturer'srecommended
application time period.

3. Apply materials in accordance with manufacturer's recommendations. Take careto
produce beads of proper width and depth, tool as recommended by manufacturer,
and immediately remove surplus sealant.

4. Apply materials only within manufacturer's specified application life period. Discard
sealant after application life is expired or if prescribed application period has elapsed.

3.04. CLEANING
A. Remove uncured sealant and joint filler with sealant manufacturer's recommendedsolvent.
Remove cured sealant and joint filler by razor, scraping, or mechanically.
B. Remove all debris related to application of sealants from job site in accordance with all
applicable regulations for hazardous waste disposal.
3.05. SCHEDULE OF JOINT SEALANTS
Sealant Type Locations for Application Color Comments
Multi-Component, Non- Sag | Metal or FRP door, window, Match frame | Prime frame as
Polyurethane (UL or louver frames at masonry color recommended by
classified) openings sealant manufacturer for
particular factory finish

Multi-Component, Non- Sag | Vertical control or movement | Match
Polyurethane joints in masonry mortar color
Two-Component, Self- Control, movement, or Match
Leveling Polyurethane perimeter joints in horizontal finished
Sealant concrete concrete

color
Silicone Sealant Glass at metal Clear
Silicone Sealant Anti- Plumbing fixtures abutting Match color
Fungal other materials of plumbing

fixture
Single-Component Acrylic Intersections of non-structural | White Paint to match adjacent
Latex interior finish materials material
Polyurethane Foam Sealant | Gaps at windows, doors, -- --

louvers, and other openings
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galvanized metal roof deck

r's standard)

Sealant Type Locations for Application Color Comments
Elastomeric Spray Sealant | Gaps at intersections Gray or red | Back with mineral wool
between CMU wall and (manufacture | batt insulation

21213
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SECTION 08110

HOLLOW METAL DOORS AND FRAMES

PART 1 GENERAL
1.01. SECTION INCLUDES
A.  All doors as specified shall be extra heavy duty, Grade lll, 1-3/4-inch thick, Model 2,
seamless design per SDI-100-91.
B. Non-rated and fire rated, steel doors and welded frames.
1.02. REFERENCES
ANSI-A250/SDI-100 | Steel Door Institute Standard and Test Methods for Steel Doors and
Frames
ANSI A117.1 Specifications for Making Buildings and Facilities Accessible to and
Usable by Physically Handicapped People
ANSI A151.1 Test Procedure and Acceptance Criteria for Physical Endurance for
Steel Doors and Hardware Reinforcing
ASTM A653 Steel Sheet, Zinc-Coated (Galvanized) or Zinc-lIron Alloy-Coated
(Galvanized) by the Hot-Dip Process
ASTM C1363 Test Method for Thermal Performance of Building Assemblies by
Means of a Hot-Box Apparatus
ASTM E2074 Methods of Fire Tests of Door Assemblies, Including Positive Pressure
Testing of Side-Hinged and Pivoted Swinging Door Assemblies
Door Hardware The Installation of Commercial Steel Doors and Steel Frames,
Institute (DHI) Insulated Steel Doors in Wood Frames and Builder's Hardware
NFPA 80 Standard for Fire Doors and Windows
NFPA 252 Standard Methods of Fire Tests for Door Assemblies
SDI Steel Door Institute Fact File
UL 10B Underwriters Laboratory Standard for Fire Tests of Door Assemblies
1.03. SUBMITTALS
A.  Shop Drawings - Indicate door and frame elevations, reinforcement, closure method, cut-
outs for louvers, undercuts, and finish.
B. Manufacturer’s Product Data - Indicate door and frame configurations, location of cut-outs
for hardware reinforcement, anchor types and spacings.
1.04. QUALITY ASSURANCE
A. Conform to requirements of SDI-Fact File and ANSI A117.1.
1.05. QUALIFICATIONS
A. Manufacturer - Company specializing in manufacturing the products specified in this
section with minimum five years’ documented experience and current member of the Steel
Door Institute (SDI).
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1.06.

1.07.

1.08.

1.09.

PART 2

2.01.

2.02.

21213

REGULATORY REQUIREMENTS

A

Fire Rated Doors and Panel Construction — Conform to UL 10C. UL ratings for doors and
frames to be as follows:

1. “A” label equals to 3-hour rating.

2. “B” label equals to 1-1/2-hour rating.

3. “C” label equals to 3/4-hour rating

Fire Rated Door Construction — Rate of rise of 450 degrees F across door thickness.

Installed Door and Frame Assembly — Conform to NFPA 80 for fire rated class as
scheduled.

DELIVERY, STORAGE, AND HANDLING

A

B.

C.

Deliver, store, protect, and handle products to site under provisions of this section. Store off
ground in weathertight enclosure while affording proper air circulation.

Accept doors and frame on site in manufacturer’s packaging.

Break seal on-site to permit ventilation and inspect for damage.

FIELD MEASUREMENTS

A

Verify that field measurements are as indicated on shop drawings and instructed by the
manufacturer.

COORDINATION

A

Coordinate the work with door opening construction, door frame, and door hardware
installation, and glazing requirements.

PRODUCTS

DOOR MANUFACTURERS

A

B.

C.

D.

Amweld Building Products, Inc. - Product: 700 Series.
Ceco Door Division - Product: Imperial Series.
Curries Company - Product: Curries 707.

The Steelcraft Mfg. Company - Product: "LW" Series.

DOORS AND PANELS

A.

Doors and steel accessories to be galvanized material; commercial class weighing not less
than 0.30 oz/psf per side. Zinc-applied as ductile coating to both sides, bonded tightly to
base metal. Wipe Coat Galvanized Steel (WCGS) is not acceptable.
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2.03.

2.04.

2.05.

2.06.
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B. Reinforce, drill, and tap doors to receive mortised hinges, locks, latches, flush bolts, and
concealed closers as required. Such preparations for door hardware shall be performed by
the door manufacturer in the factory.

C. Doors and metal panels to be SDI Extra Heavy Duty, Grade Ill, Model 2, 1-3/4-inches thick
(minimum); seamless design, stretcher leveled, no exposed joints or seams, and fully
enclosed.

D. No field welding permitted on factory fabricated units.

DOOR AND PANEL CONSTRUCTION

A. Face - Steel sheet 16-gauge steel.

B. Core - Reinforced, stiffened, sound deadened and insulated with polyurethane or
polystyrene core.

C.  Core of door to resist vermin, mildew, or rot.
FRAMES

A. Frames — 14-gauge thick material for all doors.
B. Spreaders to be provided for all frames.
ACCESSORIES

A. Apply protective coating to concealed steel surfaces in contact with cementitious materials
or dissimilar metals.

B. Silencers — Provide at all interior doors not equipped with weatherstripping — resilient
rubber, fitted into drilled hole. Glynn Johnson No. 64 or equal.

1. Three single silencers for single doors.
FABRICATION
A Fabricate doors with hardware reinforcement welded in place.
B.  Close top and bottom edge of exterior doors with flush end closure. Seal joints watertight.
C. Fabricate frames as welded unit.
D.  Anchors to be as recommended by manufacturer for use with masonry construction.
1. UL at labeled doors.
E. Use adjustable base anchors at jambs or mullions using appropriate anchor type.
F. Side jamb anchors at 2 feet 0 inches o.c. maximum.

G.  Provide for full mortise hardware, reinforced, drilled, tapped for hinges, lock strikes and all
other hardware at factory.

H.  Attach fire rated label to each door frame unit indicated as labeled on Drawings.
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2.07.

PART 3

3.01.

3.02.

3.03.

3.04.

21213

l. Reinforce frames wider than 48 inches with roll formed steel channels fitted tightly into
frame head, flush with top.

J. Provide mortar guard boxes as protection for mortise hardware cut-outs.

FINISH

A.  Steel Sheet - Galvanized to ASTM A526; A60.

B. Primer — Baked-on rust-inhibitive type.

C. Factory Finish - Doors, panels and frames to be bonderized over galvanized surface, shop
painted with baked-on rust-inhibitive primer. Finish coat in field per finish schedule and

Section 09900, Painting.

D. Anydamage to primed galvanized surfaces, after installation, to be cleaned and touched up
with zinc-rich paint.

E. Do not paint over fire labels.

EXECUTION
EXAMINATION
A. Ensure that opening sizes and tolerances are acceptable.

B. Do not fill thermally broken frames with grout.

INSTALLATION
A. Install doors and frames in accordance with SDI Fact File.
B. Install door louvers, plumb and level.

C. Coordinate installation of doors with installation of hardware specified in Section 08710,
Door Hardware.

ERECTION TOLERANCES
A. Maximum Diagonal Distortion - 1/16-inch measured with straight edge, corner to corner.
ADJUSTING

A. Adjust door for smooth and balanced movement.

END OF SECTION
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SECTION 08119

STAINLESS STEEL DOORS AND FRAMES

GENERAL

RELATED DOCUMENTS

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

SUMMARY

A. Section Includes:

1.

Stainless steel doors and frames.

COORDINATION

A. Coordinate anchorage installation for stainless steel frames. Furnish setting drawings,
templates, and directions for installing anchorages, including sleeves, concrete inserts,
anchor bolts, and items with integral anchors. Deliver such items to Project site in time for
installation.

B. Coordinate requirements for installation of door hardware, electrified door hardware, and
access control and security systems.

SUBMITTALS

A. Product Data: For each type of product.

1.

Include construction details, material descriptions, core descriptions and finishes.

B. Shop Drawings: Include the following:

1.

2.

Elevations of each door type.
Details of doors, including vertical and horizontal edge details and metal thicknesses.

Frame details for each frame type, including dimensioned profiles and metal
thicknesses.

Locations of reinforcement and preparations for hardware.
Details of each different wall opening condition.

Details of electrical raceway and preparation for electrified hardware, access control
systems, and security systems.

Details of anchorages, joints, field splices, and connections.
Details of accessories.

Details of moldings, removable stops, and glazing.
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Samples:

1. Finishes: For each type of exposed finish required, prepared on Samples of not less
than 3 by 5 inches.

2. Doors: Show vertical-edge, top, and bottom construction; core construction and hinge

and other applied hardware reinforcement.

3. Frames: Show profile, corner joint, floor and wall anchors, and silencers. Include
separate section showing fixed hollow-metal panels and glazing if applicable.

D. Product Schedule: For stainless steel doors and frames, prepared by or under the
supervision of supplier, using same reference numbers for details and openings as those on
Drawings. Coordinate with final door hardware schedule.
E. Field quality control reports.
1.05. DELIVERY, STORAGE, AND HANDLING
A. Deliver stainless steel doors and frames palletized, packaged, or crated to provide protection
during transit and Project-site storage. Do not use non vented plastic.
B. Deliver welded frames with two removable spreader bars across bottom of frames, tack
welded to jambs and mullions.
C. Store stainless steel doors and frames under cover at Project site with head up. Place units
on minimum 4-inch- high wood blocking.
D. Provide minimum 1/4-inch space between each stacked door to permit air circulation.
PART 2 PRODUCTS
2.01. MANUFACTURERS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Ceco Door; AADG, Inc.; ASSA ABLOY.
2. Curries, AADG, Inc.; ASSA ABLOY Group.
3. Stainless Doors, Inc.
4, Or equal
2.02. FRAMES
A. Construct stainless steel door and frame assemblies to comply with NAAMM-HMMA 866 for

21213

the application indicated, including materials, fabrication methods, hardware reinforcement,
tolerances, and clearances, and as specified. Comply with SDI ANSI/A250.4, for Physical
Performance Level A.
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B. Doors and Frames for Highly Corrosive Environments:
1. Stainless Steel Doors:
a. Type: As indicated in the Door Schedule.
b. Thickness: 1-3/4 inches.
C. Face Sheets: Type 316 stainless steel sheet, minimum thickness 0.062 inch.
d. Edge Construction: Continuously welded with no visible seam.
e. Top and Bottom Edges: Closed with continuous stainless-steel channels with
minimum thickness of 0.062 inch, welded to face sheets.
1) Provide flush top and bottom closures for exterior doors, with weep holes
at bottom edge.
f. Core Construction: Polyurethane laminated to face sheets.
2. Stainless Steel Frames:
a. Materials: Type 316 stainless steel sheet.
b. Door Frames for Openings 48 Inches Wide or Less: Fabricate from stainless
steel sheet, minimum thickness 0.078 inch.
C. Door Frames for Openings More Than 48 Inches Wide: Fabricate from stainless
steel sheet, minimum thickness 0.0780.109 inch.
d. Construction: Knocked down.
3. Hardware Reinforcement: Stainless steel sheet.
4. Finish: ASTM A480/A480M No. 6, Dull Satin.

MATERIALS

A. Stainless Steel Sheet: ASTM A240/A240M, austenitic stainless-steel Type 316.

B. Steel Sheet: ASTM A1008/A1008M or ASTM A1011/A1011M, commercial steel, Type B.

C. Metallic-Coated Steel Sheet: ASTM A653/A653M, commercial steel, Type B; with minimum
G60 metallic coating.

D. Foam-Plastic Insulation: Manufacturer's standard polystyrene board insulation with
maximum flame-spread and smoke-developed indexes of 75 and 450, respectively,
according to ASTM E84. Enclose insulation completely within door.

E. Mineral-Fiber Insulation: Insulation made of rock-wool fibers, slag-wool fibers, or glass fibers.

F. Inserts, Bolts, and Anchor Fasteners:

1. Stainless steel components complying with ASTM F593 and ASTM F594, Alloy
Group 1 or 2 for bolts and nuts.
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2. Hot-dip galvanized steel according to ASTM A153/A153M or ASTM F2329.

STAINLESS STEEL PANELS

A. Stainless Steel Panels: Same construction, materials, and finish as specified for adjoining
stainless steel doors.

FRAME ANCHORS

A. Provide anchors of minimum size and type required by applicable door and frame standard,
and suitable for performance level indicated.

B. Post installed Expansion Anchor: Minimum 3/8-inch diameter bolts with expansion shields or
inserts, with manufacturer's standard pipe spacer.

C. Number and Spacing:

1. Masonry Type: Locate anchors not more than 18 inches from top and bottom of frame.

Space anchors not more than 32 inches o.c.
D. Material:
1. Stainless steel sheet. Same type as door face.
FABRICATION
A. Stainless Steel Door Fabrication: Provide doors rigid and free of defects, warp, or buckle.

Accurately form metal to required sizes and profiles, with minimum radius for thickness of

metal.

1. Tolerances: Fabricate doors to tolerances indicated in NAAMM-HMMA 866.

2. Stops and Moldings: Factory cut openings in doors. Provide minimum 0.038-inch thick,
stainless-steel stops and moldings around glazed lites. Form corners of stops and
moldings with butted or mitered hairline joints.

a. Glazed Lites: Provide fixed stops and moldings welded on secure side of door.
b. Coordinate rabbet width between fixed and removable stops with type of glazing
and type of installation indicated.
B. Stainless Steel Frame Fabrication: Provide stainless steel frames rigid and free of defects,

warp, or buckle. Accurately form metal to required sizes and profiles, with minimum radius
for thickness of metal.

1. Tolerances: Fabricate frames to tolerances indicated in NAAMM-HMMA 866.

2. Fabricate in one piece except where handling and shipping limitations require multiple
sections. Where frames are fabricated in sections, provide alignment plates or angles
at each joint, fabricated of metal of same or greater thickness as frames. To ensure
proper assembly at Project site, clearly identify work that cannot be permanently
factory assembled before shipment.

3. Borrowed-Lite Frames: Fabricate from 0.078-inch thick, stainless-steel sheet.
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4. Transom Frames: Fabricate from stainless steel sheet of same thickness as adjacent
door frame.

5. Provide countersunk, flat-, or oval-head exposed screws and bolts for exposed
fasteners unless otherwise indicated.

6. Door Silencers: Except on weather-stripped and gasketed frames, drill stops to receive
door silencers as follows. Provide plastic plugs to keep holes clear during construction.

a. Single-Door Frames: Drill stop in strike jamb to receive three door silencers.
b. Double-Door Frames: Drill stop in head jamb to receive two door silencers.
7. Stops and Moldings: Provide stops and moldings formed integrally with stainless steel

frames around glazed lites minimum 5/8 inch high unless otherwise indicated. Form
corners of stops and moldings with butted or mitered hairline joints.

a. Provide stops for installation with countersunk flat- or oval-head machine screws
spaced uniformly not more than 9 inches o.c. and not more than 2 inches o.c.
from each corner.

C. Hardware Preparation: Factory prepare stainless steel doors and frames to receive
templated mortised hardware, and electrical wiring; include cutouts, reinforcement,
mortising, drilling, and tapping, according to the Door Hardware Schedule, and templates.
1. Reinforce doors to receive non-templated mortised and surface-mounted door

hardware.
2. Comply with ANSI/BHMA A156.115 for preparing hollow-metal doors and frames for
hardware.

FINISHES

A. Stainless Steel Finishes: Remove tool and die marks and stretch lines, or blend into finish.
Grind and polish surfaces to produce uniform finish, free of cross scratches. When polishing
is completed, passivate and rinse surfaces. Remove embedded foreign matter and leave
surfaces chemically clean.

B. Grain Direction: For finishes exhibiting grain, run grain vertically on door faces and frame
jambs.

ACCESSORIES

A. Glazing: Comply with requirements in Section 08800 "Glazing."

B. Grout: Comply with ASTM C476, with a slump of not more than 4 inches as measured
according to ASTM C143/C143M.

C. Mineral-Fiber Insulation: Insulation made of rock-wool fibers, slag-wool fibers, or glass fibers.
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EXECUTION

PREPARATION

A. Remove welded-in shipping spreaders installed at factory. Restore exposed finish by
grinding, filling, and dressing, as required to make repaired area smooth, flush, and invisible
on exposed faces.

B. Prior to installation and with installation spreaders in place, adjust and securely brace
stainless steel door frames for squareness, alignment, twist, and plumb to the following
tolerances:

1.

Squareness: Plus, or minus 1/16 inch, measured at door rabbet on a line 90 degrees
from jamb, and perpendicular to frame head.

2. Alignment: Plus, or minus 1/16 inch, measured at jambs on a horizontal line parallel to
plane of wall.
3. Twist: Plus, or minus 1/16 inch, measured at opposite face corners of jambs on parallel
lines, and perpendicular to plane of wall.
4. Plumbness: Plus, or minus 1/16 inch, measured at jambs on a perpendicular line from
head to floor.
C. Drill and tap doors and frames to receive non-templated mortised and surface-mounted door
hardware.
INSTALLATION
A. Install stainless steel doors and frames plumb, rigid, properly aligned, and securely fastened

in place; comply with approved Shop Drawings and with manufacturer's written instructions.

B. Stainless Steel Frames:

1.

Set frames accurately in position; plumbed, aligned, and braced securely until
permanent anchors are set. After wall construction is complete, remove temporary
braces, without damage to completed Work.

a. Where frames are fabricated in sections, field splice at approved locations by
welding face joint continuously; grind, fill, dress, and make splice smooth, flush,
and invisible on exposed faces.

b. Install frames with removable glazing stops located on secure side of opening.

Fire-Rated Openings: Install frames according to NFPA 80.

Floor Anchors: Secure with post-installed expansion anchors.

a. Floor anchors may be set with power-actuated fasteners instead of post-installed
expansion anchors if so indicated and approved on Shop Drawings.

Solidly pack mineral-fiber insulation inside frames.

In-Place Concrete or Masonry Construction: Secure frames in place with post-installed
expansion anchors.
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6. Installation Tolerances: Adjust stainless steel frames for squareness, alignment, twist,
and plumb to the following tolerances:

a. Squareness: Plus, or minus 1/16 inch, measured at door rabbet on a line 90
degrees from jamb, and perpendicular to frame head.

b. Alignment: Plus, or minus 1/16 inch, measured at jambs on a horizontal line
parallel to plane of wall.

c. Twist: Plus, or minus 1/16 inch, measured at opposite face corners of jambs on
parallel lines, and perpendicular to plane of wall.

d. Plumbness: Plus, or minus 1/16 inch, measured at jambs at floor.

C. Stainless Steel Doors: Fit and adjust stainless steel doors accurately in frames within
clearances specified below:

1. Non-Fire-Rated Doors: Comply with NAAMM-HMMA 841 and NAAMM-HMMA 866.

D. Glazing: Install glazing in transoms and borrowed lites to comply with installation
requirements in Section 08800 "Glazing."

3.03. FIELD QUALITY CONTROL

A. Repair or remove and replace installations where inspections indicate that they do not comply
with specified requirements.

B. Reinspect repaired or replaced installations to determine if replaced or repaired door
assembly installations comply with specified requirements.

3.04. ADJUSTING AND CLEANING

A. Clean grout and other bonding material off stainless steel doors and frames immediately after
installation.

B. Stainless Steel Touchup: Immediately after erection, smooth any scratched or damaged

areas of stainless steel; polish to match undamaged finish.

END OF SECTION
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SECTION 08413

ALUMINUM-FRAMED ENTRANCES AND STOREFRONT

GENERAL
RELATED DOCUMENTS

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

SUMMARY

A.  This Section covers Aluminum Storefront Systems, including perimeter trims, stools,
accessories, shims and anchors, and perimeter sealing of storefront units.

B. Basis of Design: Kawneer Aluminum Storefront Systems:
1. Trifab® 451UT Framing System:
a. 2" x 4-1/2" (50.8 mm x 114.3 mm) nominal dimension.

b. Thermal.

C. Center Plane.
d. Screw Spline Fabrication.
DEFINITIONS

A. For fenestration industry standard terminology and definitions, refer to the Fenestration &
Glazing Industry Alliance Glossary AAMA AG-13.

PERFORMANCE REQUIREMENTS
A. General Performance:

1. Product to comply with the specified performance requirements without failure due to
defective manufacture, fabrication, installation, or other defects in construction, as
determined by testing of aluminum storefront systems representing those indicated
for this project.

2. Aluminum storefront systems shall withstand movements of supporting structure
including, but not limited to, story drift, twist, column shortening, long-term creep, and
deflection from uniformly distributed and concentrated live loads.

3. Failure includes any of these events:

a. Thermal stresses transferring to building structure.
b. Glass breakage.

C. Loosening or weakening of fasteners, attachments, and other components.

d. Failure of operating units.
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Delegated Design:

1. Design aluminum storefront systems, including comprehensive engineering analysis
by a qualified professional engineer, using performance requirements and design
criteria indicated.

Wind Loads:

1. The storefront system shall include anchorage that is capable of withstanding the
following wind load design pressures:

a. Inward: () psf

b. Outward: (__ ) psf
2. The design pressures are based on the Building Code of New York State.
Air Leakage:

1. The test specimen shall be tested in accordance with ASTM E 283.

2. With interior seal, air leakage rate shall not exceed 0.06 cfm/ft2 (0.3 I/s - m2) at a
static air pressure differential of 6.2 psf.

3. Without interior seal, air leakage rate shall not exceed 0.06 cfm/ft2 (0.3 I/s - m2) at a
static air pressure differential of 1.6 psf.

4, CSA A440 Fixed Rating.
Water Resistance:
1. The test specimen shall be tested in accordance with ASTM E 331.

2. There shall be no leakage at a minimum static air pressure differential of 10 psf (479
Pa) as defined in AAMA 501.

Uniform Load:

1. A static air design load of 30 psf shall be applied in the positive and negative
direction in accordance with ASTM E 330.

2. There shall be no deflection in excess of L/175 of the span of any framing member.

3. At a structural test load equal to 1.5 times the specified design load, no glass
breakage or permanent set in the framing members in excess of 0.2% of their clear
spans shall occur.

Seismic:

1. When tested to AAMA 501.4, system must meet design displacement (elastic) of

0.010 x the story height and ultimate displacement (inelastic) of 1.5 x the design
displacement.
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Thermal Movements:

1. Allow for thermal movements resulting from the following:
a. 0°F to 180°F maximum change (range) in ambient and surface temperatures
b. 75°F test interior ambient air temperature

2. Test performance shows no buckling; stress on glass; sealant failure; excess stress
on framing, anchors, and fasteners; or reduction of performance when tested
according to AAMA 501.5 for a minimum 3 cycles.

Thermal Transmittance (U-factor):

1. Thermal transmittance test results are based upon 1" (1/2" warm edge spacer and
argon fill gas, 1/4").

2. When tested to AAMA Specification 1503, the thermal transmittance (U-factor) shall
not be more than: .32.

Condensation Resistance Factor (CRF):

1. If using CRF: When tested to AAMA Specification 1503, the CRF shall not be less
than 68 frame and 68 glass (low-e).

Sound Transmission Class (STC) and Outdoor-Indoor Transmission Class (OITC):

1. Sound transmission loss test results in accordance with AAMA 1801 are based upon
1" clear double laminated insulating glass with PVB interlayer.

2. Ratings shall not be less than STC 37 and OITC 30.

Environmental Product Declaration (EPD): Shall have a Type Il Product-Specific EPD
created from a Product Category Rule.

Material Ingredient Reporting:

1. Shall have a complete list of chemical ingredients to at least 100 ppm (0.01%) that
covers 100% of the product.

2. Acceptable documentation includes:

a. Manufacturer's inventory with Chemical Abstract Service Registration Number
(CASRN or CAS#):

1)  Kawneer's Material Transparency Summary (MTS)

b. Cradle to Cradle certification; either document listed below is acceptable for
this option:

1)  Cradle to Cradle Certified™ with Material Health section Silver or higher
2)  Silver Level or higher Material Health Certificate

C. Red List Free DECLARE label
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SUBMITTALS

A

B.

Product Data:

1.

Shop Drawings:
1.
2.

3.

For each type of aluminum-framed storefront system indicated, include:

a.

b.

Construction details

Material descriptions

Dimensions of individual components and profiles

Hardware

Finishes

Installation instructions

Recycled Content:

a.

Provide documentation that aluminum has a minimum of 50% mixed pre- and
post-consumer recycled content.

Provide a sample document illustrating project-specific information that will be
provided after product shipment.

After product has shipped, provide project-specific recycled content
information:

1)

2)

3)

4)

Indicate recycled content, including the percentage of pre- and post-
consumer recycled content per unit of product.

Indicate the relative dollar value of recycled content product to the total
dollar value of product included in the project.

Indicate the location for recovery of recycled content.

Indicate the location of the manufacturing facility.

Environmental Product Declaration (EPD):

a.

Include a Type lll Product-Specific EPD created from a Product Category Rule.

Material Ingredient Reporting:

a.

Include documentation for material reporting that has a complete list of
chemical ingredients to at least 100 ppm (0.01%) that covers 100% of the
product.

Plans

Elevations

Sections
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4. Details

5. Hardware

6. Attachments to other work

7. Operational clearances

8. Installation details
C.  Samples for Initial Selection:

1. Provide samples for units with factory-applied color finishes.

2. Provide samples of hardware and accessories involving color selection.
D. Samples for Verification:

1. Provide a verification sample for aluminum-framed storefront system and required
components.

E. Product Test Reports:
1. Provide test reports for each type of aluminum-framed storefront used in the project.

2. Test reports must be based on evaluation of comprehensive tests performed by a
qualified preconstruction testing agency.

3. Test reports must indicate compliance with performance requirements.
F. Fabrication Sample:
1. Provide a fabrication sample of each vertical-to-horizontal intersection of aluminum-
framed systems, made from 12" (304.8 mm) lengths of full-size components and
showing details of the following:

a. Joinery, including concealed welds

b. Anchorage

C. Expansion provisions
d. Glazing
e. Flashing and drainage

G. Entrance Door Hardware Schedule:
1. Schedule shall be prepared by or under the supervision of supplier.

2. Schedule shall detail fabrication and assembly of entrance door hardware, including
procedures and diagrams.
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3. Coordinate final entrance door hardware schedule with doors, frames, and related
work to ensure proper size, thickness, hand, function, and finish of entrance door

hardware.
QUALITY ASSURANCE
A. Installer Qualifications:
1. Installer must have successfully installed the same or similar units required for the
project and other projects of similar size and scope.
B. Manufacturer Qualifications:
1. Manufacturer must be capable of providing aluminum-framed storefront systems that
meet or exceed performance the stated performance requirements.
2. Manufacturer must document this performance by the inclusion of test reports and
calculations.
C. Source Limitations:
1. Obtain aluminum-framed storefront system through one source from a single
manufacturer.
D.  Product Options:
1. Drawings indicate size, profiles, and dimensional requirements of aluminum-framed
storefront system and are based on the specific system indicated. Refer to Division
01 Product Requirements Section. Do not modify size and dimensional requirements.
2. Do not modify intended aesthetic effects, as judged solely by Architect, except with
Architect's approval. If modifications are proposed, submit comprehensive
explanatory data to Architect for review.
E. Mockups:
1. Build mockups to verify selections made under sample submittals and to demonstrate
aesthetic effects and set quality standards for materials and execution.
2. Build mockups for the type(s) of storefront elevation(s) indicated, in location(s) shown
on drawings.
F. Structural-Sealant Glazing must comply with ASTM C 1401, “Guide for Structural Sealant
Glazing” for design and installation of structural-sealant-glazed systems.
G.  Structural-Sealant Joints: Design reviewed and approved by structural-sealant

manufacturer.

PROJECT CONDITIONS

A.

Field Measurements:

1. Verify actual dimensions of aluminum-framed storefront openings by field
measurements before fabrication.

2. Indicate measurements on shop drawings.

ALUMINUM-FRAMED ENTRANCES AND STOREFRONT 08413-6



1.08. WARRANTY
A. Submit manufacturer's standard warranty for owner's acceptance.
B. Warranty Period:

1. Two years from Date of Substantial Completion of the project provided however that
in no event shall the Limited Warranty begin later than six months from date of
shipment by manufacturer.

PART 2 PRODUCTS
2.01. MANUFACTURERS
A. Basis-of-Design Product:
1. Kawneer Company, Inc.
2. Trifab® 451UT Framing System:
a. 2" x 4-1/2" (50.8 mm x 114.3 mm) nominal dimension
b. Thermal
C. Center Plane
d. Screw Spline Fabrication
B. Substitutions:

1. Refer to Division 01 Substitutions Section for procedures and submission
requirements.

2. Pre-Contract (Bidding Period) Substitutions:
a. Submit written requests ten (10) days prior to bid date.
3. Product Literature and Drawings:

a. Submit product literature and drawings modified to suit specific project
requirements and job conditions.

4, Certificates:

a. Submit certificate(s) certifying that the substitute manufacturer (1) attests to
adherence to specification requirements for storefront system performance
criteria, and (2) has been engaged in the design, manufacture, and fabrication
of aluminum storefronts for a period of not less than ten (10) years. (Company
Name)

5. Test Reports:

a. Submit test reports verifying compliance with each test requirement required by
the project.
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6. Samples:

a. Provide samples of typical product sections and finish samples in
manufacturer's standard sizes.

C.  Substitution Acceptance:
1. Acceptance will be in written form, either as an addendum or modification.

2. Acceptance will be documented by a formal change order signed by the owner and
contractor.

2.02. MATERIALS
A. Aluminum Extrusions:

1. Alloy and temper recommended by aluminum storefront manufacturer for strength,
corrosion resistance, and application of required finish

2. Not less than 0.070" (1.8 mm) wall thickness at any location for the main frame
3. Complying with ASTM B221: 6063-T6 alloy and temper
4, Recycled Content:
a. Shall have a minimum of 50% mixed pre- and post-consumer recycled content.

b. Indicate recycled content, including the percentage of pre- and post-consumer
recycled content per unit of product.

c. Indicate the relative dollar value of recycled content product to the total dollar
value of product included in the project.

d. Indicate the location for recovery of recycled content.
e. Indicate the location of the manufacturing facility.
B. Fasteners:

1. Aluminum, nonmagnetic stainless steel or other materials must be non-corrosive and
compatible with aluminum members, trim hardware, anchors, and other components.

C.  Anchors, Clips, and Accessories:

1. Anchors, clips, and accessories shall provide sufficient strength to withstand the
design pressure indicated.

D. Reinforcing Members:

1. Reinforcing members must provide sufficient strength to withstand the design
pressure indicated.

21213 ALUMINUM-FRAMED ENTRANCES AND STOREFRONT 08413-8



E. Sealant:

1. For sealants required within fabricated storefront system, provide permanently
elastic, non-shrinking, and non-migrating type recommended by sealant
manufacturer for joint size and movement.

F. Tolerances:

1. References to tolerances for wall thickness and other cross-sectional dimensions of
storefront members are nominal and in compliance with AA Aluminum Standards and
Data.

G. Red List Free:

1. All parts and materials comply with the Living Building Challenge/DECLARE Red List
and the Cradle-to-Cradle (C2C) Banned List:

a. PVC-free
b. Neoprene-free
2. Product does not contain PVC or Neoprene.
2.03. STOREFRONT FRAMING SYSTEM
A.  Thermal Barrier:
1. Kawneer DUAL Isolock® Thermal Break with two (2) 1/4" (6.4 mm) separations
consisting of a two-part chemically curing, high-density polyurethane, which is

mechanically and adhesively joined to aluminum storefront sections.

2. Thermal break shall be designed in accordance with AAMA TIR-A8 and tested in
accordance with AAMA 505.

B. Brackets and Reinforcements:

1. Manufacturer's standard high-strength aluminum with non-staining, non-ferrous
shims for aligning system components.

C. Fasteners and Accessories:

1. Manufacturer's standard corrosion-resistant, non-staining, non-bleeding fasteners
and accessories must be compatible with adjacent materials.

2. Where exposed, fasteners and accessories shall be stainless steel.
D. Perimeter Anchors:

1. When steel anchors are used, provide insulation between steel material and
aluminum material to prevent galvanic action.

E. Packing, Shipping, Handling, and Unloading:

1. Deliver materials in manufacturer's original, unopened, undamaged containers with
identification labels intact.
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F.

Storage and Protection:

1. Store materials so that they are protected from exposure to harmful weather
conditions.

2. Handle material and components to avoid damage.

3. Protect material against damage from elements, construction activities, and other

hazards before, during, and after installation.

2.04. GLAZING SYSTEMS

A

B.

Glazing to meet requirements in Section 08800 - Glazing.
Glazing Gaskets:

1. Manufacturer's standard compression types

2. Replaceable, extruded EPDM rubber

Spacers and Setting Blocks:

1. Manufacturer's standard elastomeric type
Bond-Breaker Tape:

1. Manufacturer's standard TFE-fluorocarbon or polyethylene material to which sealants
will not develop adhesion.

Glazing sealants as recommended by manufacturer for joint type, and as follows:
1. Weatherseal sealant:
a. ASTM C 920 for Type S, Grade NS, Class 25, Uses NT, G, A, and O.

b. Single-component neutral-curing formulation that is compatible with the
structural sealant and other system components with which it comes in contact.

C. Recommended by structural-sealant, weatherseal-sealant, and aluminum-
framed-system manufacturers for this use.

d. Color: Matching structural sealant.

2.05. ENTRANCE DOOR SYSTEMS

A

B.

Refer to Entrance Doors as specified in Section 08413 - Aluminum-Framed Entrances and

Storefronts Section.

Refer to Entrance Door Hardware as specified in Section 08710 - Door Hardware.

2.06. ACCESSORY MATERIALS

A.

21213

Joint Sealants:

1. For installation at perimeter of aluminum-framed systems, as specified in Section
07900 - Joint Sealants.
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2.07.

2.08.
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B.

Bituminous Paint:

1. Cold-applied asphalt-mastic paint.

2. Complies with SSPC-Paint 12 requirements except containing no asbestos.
3. Formulated for 30-mil (0.762 mm) thickness per coat.
FABRICATION
A. Fabricate framing member components that, when assembled, have the following
characteristics:
1. Profiles that are sharp, straight, and free of defects or deformations.
2. Accurately fitted joints that are flush, hairline, and weatherproof.
3. Means to drain water passing joints, condensation within framing members, and
moisture migrating within the system to exterior.
4. Physical and thermal isolation of glazing from framing members.
5. Accommodations for thermal and mechanical movements of glazing and framing that
maintain required glazing edge clearances.
6. Provisions for field replacement of glazing.
7. Fasteners, anchors, and connection devices that are concealed from view to the
greatest extent possible.
B. Mechanically Glazed Framing Members:
1. Fabricate for flush glazing without projecting stops.
C.  Structural-Sealant-Glazed Framing Members:
1. Include accommodations for using temporary support device to retain glazing in place
while structural sealant cures.
D.  Storefront Framing:
1. Fabricate components for assembly using manufacturer’s standard installation
instructions.
E. After fabrication, clearly mark components to identify their locations in project according to

shop drawings.

ALUMINUM FINISHES

A.

Finish designations that are prefixed by AA comply with the system established by the
Aluminum Association for designating aluminum finishes.

Factory Finishing:

1. Kawneer Permanodic® AA-M10C21A44, Architectural Class | Color Anodic Coating
Color Medium Bronze.
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PART 3 EXECUTION
3.01.  EXAMINATION
A. With installer present, examine openings, substrates, structural support, anchorage, and
conditions for compliance with requirements for installation tolerances and other conditions
affecting performance of work:
1. Verify rough opening dimensions.
2. Verify levelness of sill plate.

3. Verify operational clearances.

4. Examine wall flashings, vapor retarders, water and weather barriers, and other built-
in components for proper water management.

5. Masonry Surfaces:

a. Masonry surfaces must be visibly dry and free of excess mortar, sand, and
other construction debris.

6. Wood Frame Walls:

a. Wood frame walls must be dry, clean, sound, well nailed, free of voids, and
without offsets at joints.

b. Ensure that nail heads are driven flush with surfaces in opening and within 3"
(76.2 mm) of opening.

7. Metal Surfaces:

a. Metal surfaces must be dry and clean (free of grease, oil, dirt, rust, corrosion,
and welding slag).

b. Ensure that metal surfaces are without sharp edges or offsets at joints.
B. Proceed with installation only after correcting unsatisfactory conditions.
3.02. INSTALLATION

A. Comply with Drawings, Shop Drawings, and manufacturer's written instructions for installing
aluminum-framed storefront system, accessories, and other components.

B. Install aluminum-framed storefront system so that components:
1. Are level, plumb, square, and true to line
2. Are without distortion and do not impede thermal movement
3. Are anchored securely in place to structural support
4. Are in proper relation to wall flashing and other adjacent construction

C. Setsill members in bed of sealant or with gaskets, as indicated, for weather-tight
construction.
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D. Install aluminum-framed storefront system and components to drain condensation, water
penetrating joints, and moisture migrating within aluminum-framed storefront system to the
exterior.

E. Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic
action at points of contact with other materials.

3.03. FIELD QUALITY CONTROL

A. Field Tests:

1.

Architect shall select storefront units to be tested as soon as a representative portion
of the project has been installed, glazed, perimeter caulked and cured.

Conduct tests for air infiltration and water penetration with manufacturer’s
representative present.

Tests that do not meet the specified performance requirements and units that have
deficiencies shall be corrected as part of the contract amount.

Testing shall be performed per AAMA 503 by a qualified independent testing agency.
Refer to Testing Section for payment of testing and testing requirements.

Air Infiltration Tests:
a. Conduct tests in accordance with ASTM E 783.

b. Allowable air infiltration shall not exceed 1.5 times the amount indicated in the
performance requirements or 0.09 cfm/ft2, whichever is greater.

Water Infiltration Tests:
a. Conduct tests in accordance with ASTM E 1105.
b. No uncontrolled water leakage is permitted when tested at a static test

pressure of two-thirds the specified water penetration pressure but not less
than 6.2 psf (300 Pa).

B. Manufacturer's Field Services:

1.

Upon owner’s written request, provide periodic site visit by manufacturer’s field
service representative.

3.04. ADJUSTING, CLEANING, AND PROTECTION

A Adjusting: Not applicable.

B. Protection:

1.

21213

Protect installed product’s finish surfaces from damage during construction.
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C. Cleaning:
1. Clean glass immediately after installation.

a. Comply with glass manufacturer's written recommendations for final cleaning
and maintenance.

b. Remove non-permanent labels and clean surfaces.
2. Clean aluminum surfaces.
3. Avoid damaging protective coatings and finishes.
4, Remove excess sealants, glazing materials, dirt, and other substances.
5. Repair or replace damaged installed products.

6. Remove and replace glass that has been broken, chipped, cracked, abraded, or
damaged during the construction period.

7. Remove construction debris from project site and legally dispose of debris.

END OF SECTION
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SECTION 08450

INSULATED TRANSLUCENT SKYLIGHTS

PART 1 GENERAL

1.01. DESCRIPTION OF WORK

A. Furnish and install pre-engineered, factory prefabricated skylight units with light
transmission, insulation, and chemical resistance characteristics as listed herein. Complete
with aluminum framing, flashings, fasteners, trim and accessories to allow the installation of
the insulated translucent panels as weathertight, wind load resistant, and removable
systems, in accordance with the Contract Documents

1.02. REFERENCES

AAMA 2605 Voluntary Specifications, Performance Requirements, and Test Procedures
for Superior Performing Organic Coatings on Aluminum Extrusions and
Panels

ASTM C297 Standard Test Method for Flatwise Tensile Strength of Sandwich
Constructions

ASTM C518 Standard Test Method for Steady-State Thermal Transmission Properties by
Means of the Heat Flow Meter Apparatus

ASTM C1199 Standard Test Method for Measuring the Steady-State Thermal
Transmittance of Fenestration Systems Using Hot Box Methods

ASTM D635 Standard Test Method for Rate of Burning and/or Extent and Time of
Burning of Plastics in a Horizontal Position

ASTM D1037 Standard Test Methods for Evaluating Properties of Wood-Base Fiber and
Particle Panel Materials

ASTM D2244 Standard Practice for Calculation of Color Tolerances and Color Differences
from Instrumentally Measured Color Coordinates

ASTM E84 Standard Test Method for Surface Burning Characteristics of Building
Materials

ASTM E283 Standard Test Method for Determining Rate of Air Leakage Through
“Exterior Windows, Curtain Walls, and Doors Under Specified Pressure

ASTM E330 Standard Test Method for Structural Performance of Exterior Windows,
Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference

UL 723 Test for Surface Burning Characteristics of Building Materials

PERFORMANCE REQUIREMENTS

A.  Thermal Performance
1. 4-inch Roof Panels - “U” value of 0.08 or less as measured by ASTM C518 or ASTM
C1199.
B. Light Transmission

1. 4-inch Roof Panels - 8 percent.
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1.04.
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Structural Performance — Assembly as a whole shall withstand wind and otherstructural
loads as specified in the structural design requirements on the structural drawings (see
Drawing S001).

1. Panels shall meet the requirements of 1609.5.1 of 780 CMR for protection of
openings in windborne debris regions, which references the Large Missile Test of
ASTME1996.

2. Configuration of both roof and wall panels shall meet all relevant performance
requirements listed herein. When requested, include structural analysis data signed
and sealed by the qualified professional engineer (currently licensed to practice inthe
State of New York) responsible for their preparation. Panel system shall have less
than 0.01 cfm/sf air leakage by ASTM E283 at 6.24 psf (50 mph) and no water
penetration by ASTM E331 at 15 psf, and structural testing by ASTM E330.

Provide system capable of handling the loads identified on the Structural Design Criteria
Table on the Contract Drawings.

Insulated translucent roof panels (skylights) shall be attached in such a manner that they
are removable as a unit from roof curb without compromising roof weathertightness. Panel
manufacturer shall design and incorporate supporting structure that meets the structural
performance requirements of paragraph 1.04.C. Similar to the wall panels, removalin such
a way that requires reinstallation of perimeter sealants or fasteners shall not be considered
damage to the panels. After removal, it shall be possible to reinstall the skylight unit as a
weathertight system.

Interior Face Sheet Flame Spread and Smoke Developed — Flame spread rating of no
greater than 25 and smoke developed of no greater than 250 when tested per ASTMES84.

Interior Face Sheet Burn Rate — No greater than 1 inch per minute when tested perASTM
D635.

Exterior Face Sheet Weathering — Darkening or change of color shall not exceed more than
4.0 Delta E units after five years of outdoor South Florida weathering at either 5 degrees or
45 degrees facing south, per ASTM D2244.

Adhesive Tensile Strength — Not less than 750 psi per ASTM C297 after accelerated aging
per ASTM D1037.

SUBMITTALS

Provide in accordance with Section 01300, Submittals, and as supplemented herein.
Submittals shall include, but not be limited to, the following:

1. Manufacturer’s Certification — Letter from assembly manufacturer stating thethermal
performance and light transmission values achieved by the assembly, and the
insulated translucent panel assembly meets the performance requirements of this
section.

2. Test Reports — The manufacturer shall submit certified test reports made by an
independent testing organization. These reports shall verifythat the panel system will
meet all performance requirements of this specification. Previously completed test
reports will be acceptable if they are for the current manufacturer and are indicative
of the products to be used on this project. Test reports required are:
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1.05.

PART 2

2.01.

2.02.
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a. ASTM C297 after aging by ASTM D1037
b. ASTM D635

C. ASTM D2244

d. ASTMES84

e. ASTM C518 or C1199

Shop Drawings — Showing sizes and configurations of panels, layout of internal and
external framing elements, profiles of all components used in the assembly, locations
and types of fasteners, and wind loads for which the assembly was designed. Sealed
by a Professional Engineer licensed and with current registration to practice in New
York.

a. Submit project-specific details for anchorage and weatherseal, including, but
not limited to:

1) Perimeter conditions, including eave, rake and ridge. Conditions at
structural supports.

Samples — A representative corner of the insulated translucent panel assembly
showing insulating, light-transmitting, and framing components. Sample to be
submitted after Engineer has made colors choices from options within the
manufacturer’s standard line that meet specified performance requirements.

WARRANTY

A

Warrant insulated translucent panel assembly against failure of weathertightness,
discoloration, or deterioration of surface finish for a period of five years following substantial
completion. Any panels that fail within the warranty period shall be removed and replaced
with new material at the Contractor’s expense.

Manufacturer’s extended warranty to cover materials and workmanship for a period
of 66 months.

PRODUCTS

MANUFACTURERS AND SYSTEMS

Manufacturer System
Kalwall Corporation, Manchester, NH Kalwall 4-inch thickness panel (roof)
A. Or equal system when submitted under Section 01300, Submittals, and approved bythe
Engineer.
PANEL CONSTRUCTION
A. Configuration

Thickness - Kalwall Standard wall panels; 4-inch thickness.
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PART 3

3.01.

3.02.

3.03.
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B.

C.

2. Grid Size — 12 inches by 24 inches; pattern to be centered on opening;long
dimension to be oriented as shown on the Drawings.

3. Interior and exterior sections of frame members are to be separated by thermalbreak
material, minimum thermal break of 1-inch.

Face Sheets

1.  ICBO listed.

2. Thickness
a. 0.070 inches thick at exterior face.
b. 0.045 inches thick at interior face.

3. Fiberglass reinforced.

4. Color —Crystal inside and out.

Frame Finish - 70 Percent PVDF

1. Comply with requirements of AAMA 2605.

2. Color - Manufacturer’s standard colors.

EXAMINATION

EXAMINATION

A

Examine areas to receive translucent wall panel, with installer and manufacturer’s
representative present. Examine supporting structure, substrate, and other relevant
components for dimensions, tolerances, material conditions, support, and other factors that
may affect the performance of the installed system.

Notify the Engineer immediately of conditions that would adversely affect installation or
subsequent utilization of wall panel system. Do not proceed with installation until
unsatisfactoryconditions are corrected and the Engineer has given permission to proceed.

PREPARATION

A

Ensure supports to receive translucent wall panel and skylight systems are clean, level,
plumb, true and square.

Isolate aluminum from dissimilar metals or cement-containing materials by coating with
bituminous paint or separating with a nonabsorbent isolator.

INSTALLATION

A

Install translucent wall panels system in strict accordance withapproved shop drawings and
the manufacturer’s instructions.
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B.  Anchor wall panels system securely to supporting structure. Use attachment methods
permitting adjustment for construction tolerances, irregularities, alignment, and expansion
and contraction.

C. Install wall panel system including flashings, fasteners, hardware, sealants, andglazing
materials required for a complete, weathertight installation.

3.04. CLEANING

A. Clean work per manufacturer’s instructions and in accordance with Section 01700,
Closeout and Record Documents.

3.05. PROTECTION

A. Protect work from continuing construction activity and per manufacturer’s instructions.

END OF SECTION
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SECTION 08710

DOOR HARDWARE

PART 1 GENERAL
1.01. DESCRIPTION OF WORK

A.  Hardware for doors, including, but not limited to, thresholds, hinges, locksets, closers, and
weatherstripping/gasketing.

1. All finish hardware necessary to complete the work, in sufficient quantities to meet
the project requirements even though every such item is not specifically mentioned,
including the correct number of screws of proper size, materials, and finish for each
piece of hardware and all parts necessary to put all hardware in operating condition.

2. All labor, equipment and materials necessary to furnish and install all finish hardware
complete in place, and as shown on the drawings, specified herein and approved by
the Engineer.

3. The services of a Door and Hardware Institute (DHI) certified Architectural Hardware
Consultant (AHC) certification level or above.

a. AHC consultant shall review and certify submittals prior to submission to
Engineer for review.

b. AHC consultant shall provide (minimum) two hours of training with client to
review hardware operation, maintenance and adjustment procedures prior to
final closeout of project.

4. Master keyed cylinders used for entrance doors.
1.02. COORDINATION
A. The Contractor will be required to coordinate the related work of other sections with the
work of this section and be responsible for the timely and expeditious performance of

same.

B. Required coordination includes, but is not limited to, preparation requirements for doors
and frames.

C. Coordinate internal hardware reinforcement of frames and doors.

D. Coordinate the compatibility of door preparations with suppliers of all the types of doors
provided for the project.

E. Coordinate the compatibility of electronic locking hardware with associated elements,
including exit device hardware and (where applicable) existing hardware.
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1.03.

1.04.

1.05.
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REFERENCES
ANSI A117.1 Accessible and Usable Buildings and Facilities, Provisions of
ADA Relating to Accessible Routes and Signage
NFPA 80 Fire Doors and Windows
NFPA 101 Code for Safety to Life from Fire in Buildings and Structures

SDI (Steel Door Institute)

Hardware Mounting

UL 10B

Fire Tests of Door Assemblies

UL 305 Panic Hardware

DHI (Door and Hardware | Architectural Hardware Consultant certification program;
Institute) Sequence and Format for Hardware Schedule
ANSI/BHMA A156.2 Bored and Preassembled Locks and Latches
ANSI/BHMA A156.3 Exit Devices

ANSI/BHMA A156.13

Mortise Locks and Latches

SUBMITTALS

A. Submittal shall include:

1. Hardware Schedule — Submit in vertical format as illustrated by the DHI's “Sequence
and Format for the Hardware Schedule.” Hardware schedule shall clearly indicate the
Engineer’s hardware group and the manufacturer of each item proposed. A certified
Architectural Hardware Consultant shall review the schedule prior to submission. The
Architectural Hardware Consultant shall provide evidence of DHI certification and his

or her review of the schedule for coordination and code compliance.

a. Review specified and proposed hardware for suitability and adaptability to

details and surrounding conditions. Indicate unsuitable or incompatible items

and proposed substitutions in hardware schedule.

b. Provide listing of manufacturer’s template numbers for each item of hardware

in hardware schedule.

C. Promptly furnish other Contractors and subcontractors with copies of final
approved hardware schedule and templates.

2. Manufacturer’s product data and specifications with selections and criteria highlighted

in a fashion that is visible when printed copies are made.

B. Manufacturer’s Installation Instructions - Indicate special procedures, perimeter conditions

requiring special attention, and provide special tools of each size and type required for
adjustment of hardware items. Turn over to Owner in good condition at project’s end.

OPERATION AND MAINTENANCE DATA

A. Provide to Owner maintenance and adjustment data, templates, catalog pages for each

product, special tools required for servicing hardware components that would only be

available from hardware manufacturer, and name, address and phone number of a local

representative for each manufacturer.

1. Provide hands-on training in maintenance, adjustment and use of special tools
required and furnished by hardware supplier.
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1.06.

1.07.

1.08.

PART 2

2.01.
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QUALITY ASSURANCE

A

B.

Perform work in accordance with listed references in Article 1.04.

Hardware supplier is responsible for providing fire-rated hardware regardless of Contract
Documents’ depiction.

Quialifications of Manufacturers - Products used in the work of this section shall be
produced by manufacturers regularly engaged in the manufacture of similar items and with
a history of successful production acceptable to the Engineer.

REGULATORY REQUIREMENTS

A

B.

Work shall conform to 2009 IBC.

Hardware supplier is responsible for providing proper hardware to meet UL requirements
regardless of Contract Documents’ depiction.

DELIVERY, STORAGE, AND HANDLING

A. Individual hardware items to be packaged and labeled. Package individual hardware items
into labeled hardware sets.

B. Deliver keys to Owner by security shipment or certified mail direct from hardware supplier.
Deliver “construction keying” masters that will void construction keys at substantial
completion.

1. Maintain original master and each change key in secure location.

C.  Protection — Use all means necessary to protect materials of this section before, during and
after installation and to protect installed work and materials of all other trades.

D. Replacements — In the event of damage, immediately make all repairs and replacements
necessary to the approval of the Engineer at no additional cost to the Owner.

PRODUCTS

MANUFACTURERS

A. Burns Manufacturing, Erie, PA.

B. Corbin Russwin, Monroe, NC.

C. Dorma Architectural Hardware, Reamstown, PA.

D. Glynn-Johnson, Indianapolis, IN.

E. Hager Companies, St. Louis, MO.

F. Ives, Indianapolis, IN.

G. KABA-lIco, Kaba Access Control, Winston Salem, NC

H.  National Guard Products.
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2.02.

2.03.
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Pemko Mfg. Co., Memphis, TN.
Rockwood Mfg. Co., Rockwood, PA.

SARGENT Manufacturing Company, New Haven, CT
Schlage Allegion, Dublin, Ireland
The Stanley Works, New Britain, CT.

Or equal.

PRODUCTS SUPPLIED

A

Provide all hardware, fasteners, and accessories necessary to achieve fully functioning and
smoothly operating doors in compliance with the codes cited in Part 1 of this section, and
with the door schedule on the Drawings and the hardware group schedule in this section of
the specifications.

Wherever technically feasible, all hardware of the same functional type shall be from a
single manufacturer throughout the project, regardless of door material or other variables.
For example, all door closers shall be from a single manufacturer. Locksets may be from a
different manufacturer than door closers, but all locksets must be from a single
manufacturer.

HARDWARE TYPES

A

Thresholds to be extruded aluminum with skid-resistant surface, meeting ADA
requirements.

1. Thermal barrier threshold (5 inches wide); National Guard Products 8425 or Pemko
252x3AFG.

2. Saddle threshold (3 inches wide); National Guard Products 896A or Pemko 2005A.
Use with exterior aluminum entry doors.

3. Saddle threshold (5 inches wide); use with interior doors where threshold is
scheduled.

a. National Guard Products — 425
b. Pemko - 171A.
C. Or equal.

Thresholds and saddles are to be set in full bed of sealant, coped to frame, and
secured with countersunk stainless steel screws and expansion shields.

Mortised Hinges - 4-1/2-inch by 4-1/2-inch for doors up to and including 38-inch wide doors;
5-inch by 5-inch for doors over 38 inches in width, up to 48 inches in width. Provide with
non-removable pins on exterior reverse bevel doors. Use three hinges per leaf up to and
including 7 feet 6 inches and one additional hinge for each additional 30 inches of door
height. Maximum spacing of 30 inches between hinges on transom door panels.

1. Interior/exterior aluminum, stainless steel, or FRP doors; Hager BB1199-US32D,
Stanley FBB199-US32D, or equal.
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Interior steel doors with or without closers; Hager BB1199-US32D, Stanley FBB
179-US26D, or equal.

Interior steel doors heavy duty or high use, with or without closers; Hager
BB1199-US32D, Stanley FBB199-US26D

C. Locksets, Latch Sets, and Exit Devices

1.

Provide locksets, latch sets, and exit devices as shown by the table below. Locksets
and latch sets to be Grade 1 per the applicable standards: ANSI/BHMA A156.2 or
ANSI/BHMA A156.13.

a. Provide stand-alone, battery powered, electronic access control system at all
exterior building entrances and as scheduled. System shall provide the
following features: minimum 2,000-user capacity per lock, 6-bit key override
(with 6 keys supplied), capability to toggle lock on/off or pre-program timed re-
lock, software control for PIN only, PROX only, or both (dual credential) entry.

b. Provide manufacturer’s specific software for door operator, complete with card
enroller, hand held digital transfer device (DTD) or personal digital assistant
(PDA), cables/connectors, and all hardware required to program/download
door operator.

Acceptable Manufacturers

a. Corbin Russwin Access 800 AC2

b. KABA-lIco Access Control E-Plex 5700

C. Sargent Profile Series v G.1.5

d. Schlage AD PRK Series.

e. Or equal products by Dorma

f. Or equal

Provide push bar fire exit hardware for labeled doors and panic hardware for non-

labeled doors. Locks and latches to be mortise type. UL classify exit devices.

US32D finish.

For locking hardware, provide six-pin interchangeable core lock cylinders to accept
cores compatible with Owner’s existing master key system.

Lock trim shall be through bolted through the lock case to assure correct alignment
and proper operation.

All locks, trim, and cylinders shall be from one manufacturer.

Aluminum (interior) vestibule doors shall be push-pull only using manufacturer’s
standard clear anodized devices.
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Door closers to be sized per manufacturer’'s recommendations for width of door. Parallel
arm mounting with heavy duty hold-open arms at exterior, out-swinging doors. Use non-
metallic, corrosion-resistant covers. Provide without hold-open on rated doors.

Corbin Russwin Sargent Dorma
Series DC6210 351 7400
1. Include brackets for closers at outswinging exterior doors.

2. Devices shall be equipped with adjustable back check valves to prevent door or
closer from striking adjacent wall or equipment.

Door Protection Plates - 0.050-inch stainless steel US32D plate, four sides beveled, 2
inches less than door width.

1. Stainless steel attachment hardware.
Burns lves
Kickplate (10-inch high) KP50 8400
Mop plate (4-inch high) MP50 8400
Armor plate (42-inch high) AP50 8400

Astragal Weatherstripping — Clear anodized aluminum retainer with silicone seal. Surface
mounted center meeting (pair).

National Guard Products, Inc. Pemko

137SA 303CS

Head and Jamb Weatherstripping — Clear anodized aluminum retainer with silicone seal.

National Guard Products, Inc. Pemko

160SA 303SNS

Smoke and Draft Seals at Fire-Rated Doors
1. In-kerf seals at head and jamb equal to Smoke-Tech by CECO.

2. Where integral kerf is not provided, self-adhesive fire and smoke gasketing equal to
S44 SiliconSeal by Pemko. Select color to match or blend with frame color.

Door Sweep — Stainless steel or aluminum retainer with neoprene seal: mounted on bottom
of door in contact with threshold.

National Guard Products, Inc. Pemko

198NA 321CN

Door Silencers - Resilient rubber, fitted into drilled hole on all non-rated interior doors; three
at jambs of single doors and two at head for each leaf of double doors.

lves Rockwood
SR64 608
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K. Door Stops - Locate for maximum swing, wall stop for masonry, floor stop for GWB or
where wall mounting is not acceptable. Finish US26D (BHMA 626).

Ives Rockwood
Masonry Application (Wall) WS401 CVX or WS401 CCV 402, 403
GWB (Floor Stop) FS17 442

L. Flush Bolts — Where indicated on Drawings, provide extension flush bolts on inactive leaf of

pairs of doors at top and bottom of door.
1. Top strike and dustproof foot strike.

2. Top bolts 12 inches long except at doors over 7 feet 6 inches high, where length
provided shall permit operation from floor.

3. Top Bolts at High Hinged Transoms - Surface-mounted, chain operated, spring
return.

M.  Orequal.
2.04. FASTENERS
A. Fasteners shall be 316 stainless steel of proper types, sizes, and quantities. Provide all
screws, special screws, bolts, special bolts, and other devices needed for proper
application of hardware.
2.05. FINISHES

A. All hardware to be stainless steel unless noted otherwise.

B.  Visible metal components are to be US32D wherever possible.

PART 3 EXECUTION
3.01.  EXAMINATION

A. Ensure that doors and frames are ready to receive work and dimensions are as indicated
on shop drawings and instructed by the manufacturer.

3.02.  INSTALLATION

A. Install hardware in accordance with manufacturer’s instructions, Steel Door Institute
Standards, NFPA 80 for fire doors, and NFPA 101 for exit doors.

B. Install hardware after doors and frames have been finished, including field painting/finishing

if required.
C. Use templates provided by hardware manufacturer.

D. Hardware required for passage shall be mounted no higher than 48 inches above finished
floor.

E. Door protection plates shall be installed on the push side of doors.

21213 DOOR HARDWARE 08710-7



3.03. ADJUSTING
A.  Adjust hardware for smooth operation.

B. All door closer parameters shall be properly adjusted, including closing speed, latching
speed, backcheck, and delayed action.

3.04. ACCEPTANCE OF WORK

A. Following installation, protect hardware from paint, stains, blemishes, and other damage
until acceptance of work.

B. Demonstrate that permanent keys operate respective locks then turn over to Owner as
specified in this specification.

C. Demonstrate that door closers backcheck, delay, and close properly.

D. Correct, repair, and finish, as directed, errors in cutting and fitting or damage to adjoining
work.

3.05. PROTECTION OF FINISHED WORK
A. Protect finished work from construction activity.

B. Do not permit adjacent work to damage hardware or finish.

END OF SECTION
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SECTION 08800

GLAZING

PART 1 GENERAL
1.01. SUMMARY
A. Section Includes:

1. Glass products.

2. Insulating glass.

3. Glazing sealants.

4. Glazing tapes.

5. Miscellaneous glazing materials.
1.02. DEFINITIONS

A. Glass Manufacturers: Firms that produce primary glass, fabricated glass, or both, as defined
in referenced glazing publications.

B. Glass Thicknesses: Indicated by thickness designations in millimeters in accordance with
ASTM C1036.

C. IBC: International Building Code.

D. Interspace: Space between lites of an insulating-glass unit.
1.03. COORDINATION

A Coordinate glazing channel dimensions.

1. Provide necessary bite on glass, minimum edge and face clearances, and adequate
sealant thicknesses, with reasonable tolerances.

2. Achieve proper safety margins for glazing retention under each design load case, load
case combination, and service condition.

1.04. PREINSTALLATION MEETINGS
A. Preinstallation Conference: Conduct conference at Project site.

1. Review and finalize construction schedule and verify availability of materials, Installer's
personnel, equipment, and facilities needed to make progress and avoid delays.

2. Review temporary protection requirements for glazing during and after installation.
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1.05.

1.06.

1.07.

1.08.

21213

ACTION SUBMITTALS
A. Product Data: For each type of product.
B. Sustainable Design Submittals:
1. Product Data: For sealants, indicating VOC content.

2. Laboratory Test Reports: For sealants, indicating compliance with requirements for
low-emitting materials.

3. Environmental Product Declaration (EPD): For each product.
C. Glass Samples: 12 inches square for each type of the following products:
1. Insulating glass.
D. Glazing Accessory Samples: For sealants and colored spacers, in 12-inch lengths.

E. Glazing Schedule: List glass types and thicknesses for each size opening and location. Use
same designations indicated on Drawings.

F. Delegated Design Submittals: For glass indicated to comply with performance requirements
and design criteria, including analysis data signed and sealed by the qualified professional
engineer responsible for their preparation.

INFORMATIONAL SUBMITTALS

A. Product Test Reports: For fabricated glass and glazing sealants, for tests performed by a
qualified testing agency.

1. For glazing sealants, provide test reports based on testing current sealant formulations
within previous 36-month period.

B. Preconstruction adhesion and compatibility test report.
C. Sample warranties.
QUALITY ASSURANCE

A. Fabricated-Glass Manufacturer Qualifications: A qualified manufacturer of fabricated glass
units who is approved by primary glass manufacturer.

B. Glass Testing Agency Qualifications: A qualified independent testing agency accredited in
accordance with the NFRC CAP Certification Agency Program.

C. Sealant Testing Agency Qualifications: An independent testing agency qualified in
accordance with ASTM C1021 to conduct the testing indicated.

PRECONSTRUCTION TESTING
A. Preconstruction Adhesion and Compatibility Testing: Test each glass product, tape sealant,
gasket, glazing accessory, and glass-framing member for adhesion to and compatibility with

elastomeric glazing sealants.

1. Testing is not required if data are submitted based on previous testing of current
sealant products and glazing materials matching those submitted.
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2. Use ASTM C1087 to determine whether priming and other specific joint-preparation
techniques are required to obtain rapid, optimum adhesion of glazing sealants to glass,
tape sealants, gaskets, and glazing channel substrates.

3. Test no fewer than eight Samples of each type of material, including joint substrates,
shims, sealant backings, secondary seals, and miscellaneous materials.

4. Schedule enough time for testing and analyzing results to prevent delaying the Work.

5. For materials failing tests, submit sealant manufacturer's written instructions for
corrective measures including use of specially formulated primers.

1.09. DELIVERY, STORAGE, AND HANDLING

A. Protect glazing materials in accordance with manufacturer's written instructions. Prevent
damage to glass and glazing materials from condensation, temperature changes, direct
exposure to sun, or other causes.

B. Comply with insulating-glass manufacturer's written instructions for venting and sealing units
to avoid hermetic seal ruptures due to altitude change.

1.10. FIELD CONDITIONS

A. Environmental Limitations: Do not proceed with glazing when ambient and substrate
temperature conditions are outside limits permitted by glazing material manufacturers and
when glazing channel substrates are wet from rain, frost, condensation, or other causes.

1. Do not install glazing sealants when ambient and substrate temperature conditions are
outside limits permitted by sealant manufacturer or are below 40 deg F.

1.11.  WARRANTY

A. Manufacturer's Special Warranty for Coated-Glass Products: Manufacturer agrees to replace
coated-glass units that deteriorate within specified warranty period. Deterioration of coated
glass is defined as defects developed from normal use that are not attributed to glass
breakage or to maintaining and cleaning coated glass contrary to manufacturer's written
instructions. Defects include peeling, cracking, and other indications of deterioration in

coating.
1. Warranty Period: 10 years from date of Substantial Completion.
B. Manufacturer's Special Warranty for Laminated Glass: Manufacturer agrees to replace

laminated-glass units that deteriorate within specified warranty period. Deterioration of
laminated glass is defined as defects developed from normal use that are not attributed to
glass breakage or to maintaining and cleaning laminated glass contrary to manufacturer's
written instructions. Defects include edge separation, delamination materially obstructing
vision through glass, and blemishes exceeding those allowed by referenced laminated-glass
standard.

1. Warranty Period: 10 years from date of Substantial Completion.
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C. Manufacturer's Special Warranty for Insulating Glass: Manufacturer agrees to replace
insulating-glass units that deteriorate within specified warranty period. Deterioration of
insulating glass is defined as failure of hermetic seal under normal use that is not attributed
to glass breakage or to maintaining and cleaning insulating glass contrary to manufacturer's
written instructions. Evidence of failure is obstruction of vision by dust, moisture, or film on
interior surfaces of glass.

1. Warranty Period: 10 years from date of Substantial Completion.

PART 2 PRODUCTS
2.01. MANUFACTURERS

A. Basis-of-Design Product: Subject to compliance with requirements, provide Guardian Glass
LLC; SunGuard Advanced Architectural Glass as processed by one of the following:

1. Guardian Glass LLC (Basis-of Design).
2. Pilkington North America.
3. Vitro.

4, Or otherwise listed with specific glass types in other Sections.

2.02. SOURCE LIMITATIONS

A. Source Limitations for Glass: Obtain float glass, laminated glass, and insulating glass from
single source from single manufacturer.

B. Source Limitations for Low-E-Coated Glass: Where low-E-coated glass of primary glass
manufacturer with a certified fabricator program is specified, obtain glass in fabricated units
from manufacturer certified by coated-glass manufacturer.

C. Source Limitations for Glazing Accessories: For each product and installation method, obtain
from single source from single manufacturer.

2.03. PERFORMANCE REQUIREMENTS

A. General: Installed glazing systems to withstand each applicable condition including the
following:

1. Movements in all directions, temperature-related scenarios, and other load situations
including design load cases and load case combinations without failure, which include
the following:

a. Loss or glass breakage attributable to defective manufacture, fabrication, or
installation.

b. Failure of sealants or gaskets to remain watertight and airtight, deterioration of
glazing materials, or other defects in construction.

B. Delegated Design: Engage a qualified professional engineer to design glazing.
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C.

Structural Performance: Glazing to withstand each applicable design load case and load
case combination within limits and under conditions determined in accordance with the IBC
and ASTM E1300, and as follows:

1.

4.

Design Wind Pressures: Determine design wind pressures applicable to Project in
accordance with ASCE/SEI 7, based on heights above grade indicated on Drawings.

a. Wind Design Data: As indicated on Drawings.

b. Basic Wind Speed: 100 mph.

C. Importance Factor: 1.0.

d. Exposure Category: C.

e. Retain "Design Snow Loads" Subparagraph below if sloped glazing is exposed
to snow loads. The IBC requires that flat-roof snow load be indicated in the
Construction Documents if ground snow load exceeds 10 Ibf/sq. ft. (0.479

kN/sq. m).

Probability of Breakage for Sloped Glazing: For glass sloped more than 15 degrees
from vertical, design glass for a probability of breakage not greater than 0.001.

Maximum Lateral Deflection: For glass supported on all four edges, limit center-of-
glass deflection at design wind pressure to not more than 1/50 times the short-side
length, whichever is less and keeps glazing retained in place with a suitable margin of
safety under design conditions.

Thermal Loads: Design glazing to resist thermal stress breakage.

Safety Glazing: Where safety glazing is indicated, provide glazing that complies with
16 CFR 1201, Category II.

Thermal and Optical Performance Properties: Provide glass with performance properties
specified, as indicated in manufacturer's published test data, based on procedures indicated
below:

1.

2.

For monolithic glass lites, properties are based on units with lites of thickness indicated.
For laminated glass lites, properties are based on products of construction indicated.

For insulating-glass units, properties are based on units of thickness indicated for
overall unit and for each lite.

U-Factors: Center-of-glazing values, in accordance with NFRC 100 and based on most
current non-beta version of LBL's WINDOW computer program, expressed as Btu/sq.
ft. xh x deg F.

SHGC and Visible Transmittance: Center-of-glazing values, in accordance with
NFRC 200 and based on most current non-beta version of LBL's WINDOW computer
program.

Visible Reflectance: Center-of-glazing values, in accordance with NFRC 300.
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2.04.

2.05.
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GLASS PRODUCTS, GENERAL

A

Glazing Publications: Comply with published instructions of glass product manufacturers and
organizations below unless more stringent requirements are indicated. See these
publications for glazing terms not otherwise defined in this Section or in referenced
standards.

1. NGA/GANA Publications: "Glazing Manual" and "Laminated Glazing Reference
Manual."

2. FGIA/AAMA Publications: AAMA GDSG-1, "Glass Design for Sloped Glazing," and

AAMA TIR-A7, "Sloped Glazing Guidelines."

3. FGIA/IGMA Publication for Sloped Glazing: IGMA TB-3001, "Guidelines for Sloped

Glazing."

4. FGIA/IGMA Publication for Insulating Glass: IGMA TM-3000, "North American Glazing

Guidelines for Sealed Insulating Glass Units for Commercial and Residential Use."

Safety Glazing Labeling: Where safety glazing is indicated, permanently mark glazing with
certification label of the SGCC or another certification agency acceptable to authorities
having jurisdiction. Label indicates manufacturer's name, type of glass, thickness, and safety
glazing standard with which glass complies.

Insulating-Glass Certification Program: Permanently marked either on spacers or on at least
one component lite of units with appropriate certification label of the IGCC.

Strength: Do not substitute relative to designations of annealed, heat-strengthened, and fully
tempered glass.

GLASS PRODUCTS

A

Clear Float Glass: ASTM C1036, Type |, Class 1 (clear), Quality-Q3.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Guardian
Glass LLC; see Schedule at end of Part3 or comparable product by one of the
following:

a. Guardian Glass LLC (Basis-of design product).
b. Pilkington North America.
C. Vitro Architectural Glass.

Fully Tempered Float Glass: ASTM C1048, Kind FT (fully tempered), Condition A (uncoated)
unless otherwise indicated, Type I, Class 1 (clear) or Class 2 (tinted) as indicated, Quality-
Q3.

1. Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion
horizontally oriented after completion of field glazing unless Architect's advanced
written approval is provided.

Heat-Strengthened Float Glass: ASTM C1048, Kind HS (heat strengthened), Condition A
(uncoated) unless otherwise indicated, Type |, Class 1 (clear) or Class 2 (tinted) as indicated,
Quality-Q3.
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1.

Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion
horizontally oriented after completion of field glazing unless Architect's advanced

written approval is provided.

D. Low-E-Coated Vision Glass: ASTM C1376, coated by vacuum deposition (sputter-coating)
process, and complying with other requirements specified.

1.

Basis-of-Design Product: Subject to compliance with requirements, provide Guardian
Glass LLC; SunGuard SNR 50 on Clear or comparable product by one of the following:

a. Guardian Glass LLC (Basis-of design product).
b. Pilkington North America.

C. Vitro Architectural Glass.

2.06. INSULATING GLASS

A. Insulating-Glass Units: Factory-assembled units consisting of sealed lites of glass separated
by a dehydrated interspace, qualified in accordance with ASTM E2190.

1.

3.

Sealing System: Dual seal, with polyisobutylene primary and silicone secondary
sealants.

Perimeter Spacer: Manufacturer's standard spacer material and construction.

a. Manufacturers: Subject to compliance with requirements, provide products by

one of the following:

1) Technoform.

2) Thermix; a brand of Ensinger USA.
3) Approved equal.

Desiccant: Molecular sieve or silica gel, or a blend of both.

2.07. GLAZING SEALANTS

A. General:

1.

21213

Compatibility: Compatible with one another and with other materials they contact,
including glass products, seals of insulating-glass units, and glazing channel
substrates, under conditions of service and application, as demonstrated by sealant
manufacturer based on testing and field experience.

Suitability: Comply with sealant and glass manufacturers' written instructions for
selecting glazing sealants suitable for applications indicated and for conditions existing
at time of installation.

Sealant to comply with testing and product requirements of the California Department
of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic
Chemical Emissions from Indoor Sources Using Environmental Chambers."

Sealant to comply with testing and product requirements of the California Department

of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic
Chemical Emissions from Indoor Sources Using Environmental Chambers."

GLAZING 08800-7



21213

B.

C.

Sealant to comply with testing and product requirements of the California Department
of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic
Chemical Emissions from Indoor Sources Using Environmental Chambers."
Formaldehyde emissions to not exceed 9 mcg/cu. m or 7 ppb, whichever is less.

Sealant to comply with testing and product requirements of the California Department
of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic
Chemical Emissions from Indoor Sources Using Environmental Chambers."

Sealant to comply with testing and product requirements of the California Department
of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic
Chemical Emissions from Indoor Sources Using Environmental Chambers." The
building concentration of formaldehyde to not exceed half of the indoor recommended
exposure limit, or 33 mcg/cu. m, and that of acetaldehyde to not exceed 9 mcg/cu.m.

Colors of Exposed Glazing Sealants: As selected by Architect from manufacturer's full
range of industry colors.

Neutral-Curing Silicone Glazing Sealant, Class 100/50: Complying with ASTM C920,
Type S, Grade NS, Use NT.

1.

2.

Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

a. GE Construction Sealants; Momentive Performance Materials Inc.
b. May National Associates, Inc.; a subsidiary of Sika Corporation.
C. Pecora Corporation.

d. Sika Corporation.

e. Dow Chemical Company.
f. Tremco Incorporated.
Applications:

Neutral-Curing Silicone Glazing Sealant, Class 50: Complying with ASTM C920, Type S,
Grade NS, Use NT.

1.

Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

a. Adfast.

b. GE Construction Sealants; Momentive Performance Materials Inc.
c. May National Associates, Inc.; a subsidiary of Sika Corporation.
d. Pecora Corporation.

e. Polymeric Systems, Inc.

f. Sika Corporation.

g. Dow Chemical Company.
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2.

h.

Tremco Incorporated.

Applications.

D. Neutral-Curing Silicone Glazing Sealant, Class 25: Complying with ASTM C920, Type S,
Grade NS, Use NT.

1.

2.

Manufacturers: Subject to compliance with requirements, provide products by one of

the following:

a. Bostik, Inc.

b. GE Construction Sealants; Momentive Performance Materials Inc.
C. May National Associates, Inc.; a subsidiary of Sika Corporation.
d. Pecora Corporation.

e. Permathane/Acryl-R; ITW Polymers Sealants North America.

f. Polymeric Systems, Inc.

g. Sika Corporation.

h. Dow Chemical Company.

i. Tremco Incorporated.

Applications:

E. Acid-Curing Silicone Glazing Sealant, Class 25: Complying with ASTM C920, Type S,
Grade NS, Use NT.

1.

Manufacturers: Subject to compliance with requirements, provide products by one of

the following:

a. Adfast.

b. Bostik, Inc.

C. GE Construction Sealants; Momentive Performance Materials Inc.
d. May National Associates, Inc.; a subsidiary of Sika Corporation.
e. Pecora Corporation.

f. Permathane/Acryl-R; ITW Polymers Sealants North America.

g. Polymeric Systems, Inc.

h. Sika Corporation.

Dow Chemical Company.

Tremco Incorporated.
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2.09.
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2. Applications.

GLAZING TAPES

A

Back-Bedding Mastic Glazing Tapes: Preformed, butyl-based, 100 percent solids
elastomeric tape; nonstaining and nonmigrating in contact with nonporous surfaces; with or
without spacer rod as recommended in writing by tape and glass manufacturers for
application indicated; and complying with ASTM C1281 and AAMA 800 for products
indicated below:

1. AAMA 804.3 tape, where indicated.

2. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous
pressure.

3. AAMA 807.3 tape, for glazing applications in which tape is not subject to continuous
pressure.

Expanded Cellular Glazing Tapes: Closed-cell, PVC foam tapes; factory coated with
adhesive on both surfaces; and complying with AAMA 800 for the following types:

1. AAMA 810.1, Type 1, for glazing applications in which tape acts as primary sealant.

2. AAMA 810.1, Type 2, for glazing applications in which tape is used in combination with
a full bead of liquid sealant.

MISCELLANEOUS GLAZING MATERIALS

A

General: Provide products of material, size, and shape complying with referenced glazing
standard, recommended in writing by manufacturers of glass and other glazing materials for
application indicated, and with a proven record of compatibility with surfaces contacted in
installation.

Cleaners, Primers, and Sealers: Types recommended by sealant or gasket manufacturer.
Setting Blocks:

1. EPDM with Shore A durometer hardness of 85, plus or minus 5.

2. Type recommended in writing by sealant or glass manufacturer.
Spacers:
1. Neoprene blocks or continuous extrusions of hardness required by glass manufacturer

to maintain glass lites in place for installation indicated.

2. Type recommended in writing by sealant or glass manufacturer.

Edge Blocks:

1. EPDM with Shore A durometer hardness per manufacturer's written instructions.
2. Type recommended in writing by sealant or glass manufacturer.

Cylindrical Glazing Sealant Backing: ASTM C1330, Type O (open-cell material), of size and
density to control glazing sealant depth and otherwise produce optimum glazing sealant
performance.

GLAZING 08800-10



2.10. FABRICATION OF GLAZING UNITS

A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge and
face clearances, edge and surface conditions, and bite complying with written instructions of
product manufacturer and referenced glazing publications, to comply with system
performance requirements.

1. Allow for thermal movements from ambient and surface temperature changes acting
on glass framing members and glazing components.
a. Temperature Change: 120 deg F.

B. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites to produce square edges
with slight chamfers at junctions of edges and faces.

C. Grind smooth and polish exposed glass edges and corners.

PART 3 EXECUTION
3.01.  EXAMINATION

A. Examine framing, glazing channels, and stops, with Installer present, for compliance with the

following:
1. Manufacturing and installation tolerances, including those for size, squareness, and
offsets at corners.
2. Presence and functioning of weep systems.
3. Minimum required face and edge clearances.
4. Effective sealing between joints of glass-framing members.
B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.02. PREPARATION

A. Clean glazing channels and other framing members receiving glass immediately before
glazing. Remove coatings not firmly bonded to substrates.

B. Examine glazing units to locate exterior and interior surfaces. Label or mark units as needed
so that exterior and interior surfaces are readily identifiable. Do not use materials that leave
visible marks in the completed Work.

3.03. GLAZING, GENERAL

21213

A

Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and
other glazing materials, unless more stringent requirements are indicated, including those in
referenced glazing publications.

Protect glass edges from damage during handling and installation. Remove damaged glass
from Project site and legally dispose of off Project site. Damaged glass includes glass with
edge damage or other imperfections that, when installed, could weaken glass, impair
performance, or impair appearance.
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3.04.
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Apply primers to joint surfaces where required for adhesion of sealants, as determined by
preconstruction testing.

Install setting blocks in sill rabbets, sized and located to comply with referenced glazing
publications, unless otherwise required by glass manufacturer. Set blocks in thin course of
compatible sealant suitable for heel bead.

Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.

Provide spacers for glass lites where length plus width is larger than 50 inches.

1. Locate spacers directly opposite each other on both inside and outside faces of glass.
Install correct size and spacing to preserve required face clearances, unless gaskets

and glazing tapes are used that have demonstrated ability to maintain required face
clearances and to comply with system performance requirements.

2. Provide 1/8-inch minimum bite of spacers on glass and use thickness equal to sealant

width. With glazing tape, use thickness slightly less than final compressed thickness of
tape.

Provide edge blocking where indicated or needed to prevent glass lites from moving
sideways in glazing channel, as recommended in writing by glass manufacturer and in
accordance with requirements in referenced glazing publications.

Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.
Set glass lites with proper orientation so that coatings face exterior, or interior as specified.
Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or
gasket on opposite side, provide adequate anchorage so gasket cannot walk out when
installation is subjected to movement.

Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended

by gasket manufacturer to prevent corners from pulling away; seal corner joints and butt
joints with sealant recommended in writing by gasket manufacturer.

TAPE GLAZING

A

Position tapes on fixed stops so that, when compressed by glass, their exposed edges are
flush with or protrude slightly above sightline of stops.

Install tapes continuously, but not necessarily in one continuous length. Do not stretch tapes
to make them fit opening.

Cover vertical framing joints by applying tapes to heads and sills first, then to jambs. Cover
horizontal framing joints by applying tapes to jambs, then to heads and sills.

Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped.
Seal joints in tapes with compatible sealant approved by tape manufacturer.

Do not remove release paper from tape until right before each glazing unit is installed.
Apply heel bead of elastomeric sealant.
Center glass lites in openings on setting blocks and press firmly against tape by inserting

dense compression gaskets formed and installed to lock in place against faces of removable
stops. Start gasket applications at corners and work toward centers of openings.
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3.05.

3.06.

3.07.
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H.

Apply cap bead of elastomeric sealant over exposed edge of tape.

GASKET GLAZING (DRY)

A

E.

Cut compression gaskets to lengths recommended by gasket manufacturer to fit openings
exactly, with allowance for stretch during installation.

Insert soft compression gasket between glass and frame or fixed stop so it is securely in
place with joints miter cut and bonded together at corners.

Installation with Drive-in Wedge Gaskets: Center glass lites in openings on setting blocks
and press firmly against soft compression gasket by inserting dense compression gaskets
formed and installed to lock in place against faces of removable stops. Start gasket
applications at corners and work toward centers of openings. Compress gaskets to produce
a weathertight seal without developing bending stresses in glass. Seal gasket joints with
sealant recommended in writing by gasket manufacturer.

Installation with Pressure-Glazing Stops: Center glass lites in openings on setting blocks and
press firmly against soft compression gasket. Install dense compression gaskets and
pressure-glazing stops, applying pressure uniformly to compression gaskets. Compress
gaskets to produce a weathertight seal without developing bending stresses in glass. Seal
gasket joints with sealant recommended in writing by gasket manufacturer.

Install gaskets so they protrude past face of glazing stops.

SEALANT GLAZING (WET)

A

C.

Install continuous spacers, or spacers combined with cylindrical sealant backing, between
glass lites and glazing stops to maintain glass face clearances and to prevent sealant from
extruding into glass channel and blocking weep systems until sealants cure. Secure spacers
or spacers and backings in place and in position to control depth of installed sealant relative
to edge clearance for optimum sealant performance.

Force sealants into glazing channels to eliminate voids and to ensure complete wetting or
bond of sealant to glass and channel surfaces.

Tool exposed surfaces of sealants to provide a substantial wash away from glass.

CLEANING AND PROTECTION

A

B.

Immediately after installation, remove nonpermanent labels and clean surfaces.

Protect glass from contact with contaminating substances resulting from construction
operations. Examine glass surfaces adjacent to or below exterior concrete and other
masonry surfaces at frequent intervals during construction, but not less than once a month,
for buildup of dirt, scum, alkaline deposits, or stains.

1. If, despite such protection, contaminating substances do contact with glass, remove
substances immediately as recommended in writing by glass manufacturer. Remove
and replace glass that cannot be cleaned without damage to coatings.

Remove and replace glass that is damaged during construction period.

Wash glass on both exposed surfaces not more than four days before date scheduled for

inspections that establish date of Substantial Completion. Wash glass as recommended in
writing by glass manufacturer.
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3.08. INSULATING GLASS SCHEDULE

A. Low-E Coated, Insulating Glass Type Vision: Basis-of-Design Product: Guardian Glass
LLC; SunGuard SNR 50 on Clear.

1.

Conformance: ASTM E 2190.

2. Overall Unit Thickness: 1 inch.
3. Thickness of Each Glass Lite: 1/4 inch (6 mm).
4, Outboard Lite: Sputter-coated on clear float glass.
a. Coating on Surface No. 2: Guardian SunGuard SNR 50.
b. Heat Treatment: [Heat-strengthened, ASTM C 1048, Kind HS] OR [Tempered;
ASTM C 1048, Kind FT; CPSC 16CFR-1201; ANSI Z 97.1].
5. Air Space: 12 mm (1/2 inch) wide, hermetically sealed, dehydrated air space.
6. Inboard Lite: Guardian Clear float glass.
a. Heat-Treatment: [None] [Heat-strengthened, ASTM C 1048, Kind HS]
[Tempered; ASTM C 1048, Kind FT; CPSC 16CFR-1201; ANSI Z 97 1].
7. Glass Unit Performance Characteristics:
a. Visible Light Transmittance: 48 percent
b. Reflectance Outdoors: 26 percent
C. Solar Heat Gain Coefficient: 0.25
d. Winter U-Value Nighttime: 0.24
e. Summer U-Value Daytime: 0.21
8. Edge Seals: ASTM E 2188, with aluminum spacers, dual-sealed with a primary seal
of polyisobutylene and a secondary seal of silicone sealant for glass-to-spacer seals.
9. Sealant: Approved by glass manufacturer.

B. Ceramic or Silicone Coated, Low-E Coated, Insulating Glass Type Spandrel: Basis-of-
Design Product: Guardian Glass LLC; SunGuard SNR 50 on Clear with Medium Gray
Spandrel.

1. Conformance: ASTM E 2190.
2. Overall Unit Thickness: 1 inch.
3. Thickness of Each Glass Lite: 1/4 inch (6 mm).

21213
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Outboard Lite: Sputter-coated on clear float glass.
a. Coating on Surface No. 2: Guardian SunGuard SNR 50.

b. Heat Treatment: [Heat-strengthened, ASTM C 1048, Kind HS] OR [Tempered;
ASTM C 1048, Kind FT; CPSC 16CFR-1201; ANSI Z 97.1].

Air Space: 12 mm (1/2 inch) wide, hermetically sealed, dehydrated air space.
Inboard Lite: Guardian Clear float glass.
a. Coating on Surface No. 4: Ceramic Spandrel Color as selected by Architect.

b. Heat-Treatment: Tempered; ASTM C 1048, Kind FT; CPSC 16CFR-1201;
ANSI Z 97 1.

Glass Unit Performance Characteristics:

a. Visible Light Transmittance: 0 percent
b. Reflectance Outdoors: 30 percent

C. Solar Heat Gain Coefficient: 0.19

d. Winter U-Value Nighttime: 0.24

e. Summer U-Value Daytime: 0.21

Edge Seals: ASTM E 2188, with aluminum spacers, dual-sealed with a primary seal
of polyisobutylene and a secondary seal of silicone sealant for glass-to-spacer seals.
Sealant: Approved by glass manufacturer.

END OF SECTION
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SECTION 09216

NON-STRUCTURAL METAL FRAMING

GENERAL
RELATED DOCUMENTS

A. Drawings and general provisions of the contract, including General and Supplementary
Conditions and Division 1 specification sections, apply to this section.

SUMMARY
A. This section includes steel framing members for the following applications:

1. Interior framing systems (e.g., supports for partition walls, suspended ceilings,
furring, etc.).

2. Exterior framing systems (e.g., supports for parapet/ soffit on entry vestibule, etc.).
SUBMITTALS

A. Product Data - For each type of product indicated.

PRODUCTS
STEEL FRAMING, GENERAL
A. Framing Members, General - Comply with ASTM C754 for conditions indicated.

1. Steel Sheet Components - Comply with ASTM C645 requirements for metal, unless
otherwise indicated.

2. Protective Coating - Coating with equivalent corrosion resistance of ASTM
A653/A653M, G40, hot-dip galvanized, unless otherwise indicated.

STEEL FRAMING FOR FRAMED ASSEMBLIES

A.  Steel Studs and Runners - ASTM C645.
1. Minimum Base Metal Thickness - 0.0312 inch.
2. Depth - As indicated on Drawings.

B. For slip joint at stud and top-track interface (head joint) that avoids axial loading of partition
by overhead structure.

1. Deflection Track - Steel sheet top runner manufactured to prevent cracking of
finishes applied to interior partition framing resulting from deflection of structure
above; in thickness not less than indicated for studs and in width to accommodate
depth of studs.
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a. Products - Subject to compliance with requirements, provide one of the
following:

1) Dietrich Metal Framing; SLP-TRK Slotted Deflection Track.
2) Steel Network Inc. (The); VertiClip SLD Series.

3) Superior Metal Trim; Superior Flex Track System (SFT).
4) Or equal.

C. Flat Strap and Backing Plate - Steel sheet for blocking and bracing in length and width
indicated.

1. Minimum Base Metal Thickness - 0.0312 inch.

D. Cold-Rolled Channel Bridging - 0.0538-inch bare-steel thickness, with minimum 1/2-inch
wide flanges.

1. Depth - 1-1/2 inches.
2. Clip Angle - Not less than 1-1/2 by 1-1/2 inches, 0.068-inch thick, galvanized steel.
2.03. SUSPENSION SYSTEMS

A.  Wire Hangers - ASTM A641/A 641M, Class 1 zinc coating, soft temper, 0.16 inch in
diameter.

B. Grid Suspension System for Gypsum Board - ASTM C645, direct-hung system composed
of main beams and cross-furring members that interlock.

1. Products - Subject to compliance with requirements, available products that may be
incorporated into the work include, but are not limited to, the following:

a. Armstrong World Industries, Inc.; Drywall Grid Systems
b. Chicago Metallic Corporation; Drywall Grid System
C. USG Corporation; Drywall Suspension System
d. Or equal
2.04. AUXILIARY MATERIALS
A. General - Provide auxiliary materials that comply with referenced installation standards.

1. Fasteners for Metal Framing - Of type, material, size, corrosion resistance, holding
power, and other properties required to fasten steel members to substrates.
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EXECUTION

EXAMINATION

A

Examine areas and substrates, with installer present, and including welded hollow-metal
frames, cast-in anchors, and structural framing, for compliance with requirements and other
conditions affecting performance.

1. Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION, GENERAL

A

Installation Standard - ASTM C754, except comply with framing sizes and spacing
indicated.

1. Gypsum Board Assemblies - Also comply with requirements in ASTM C840 that
apply to framing installation.

Install supplementary framing, and blocking to support fixtures, equipment services, heavy
trim, grab bars, toilet accessories, furnishings, or similar construction.

Install bracing at terminations in assemblies.

Do not bridge building control and expansion joints with non-load-bearing steel framing
members. Frame both sides of joints independently.

INSTALLING FRAMED ASSEMBLIES

A

Install studs so flanges within framing system point in same direction.
1. Space studs as follows:
a. Single-Layer Application - 24 inches o.c., unless otherwise indicated.
Install tracks (runners) at floors and overhead supports. Extend framing full height to
structural supports or substrates above suspended ceilings, except where partitions are
indicated to terminate at suspended ceilings. Continue framing around ducts penetrating
partitions above ceiling.
1. Slip-Type Head Joints - Where framing extends to overhead structural supports,
install to produce joints at tops of framing systems that prevent axial loading of
finished assemblies.

2. Door Openings - Screw vertical studs at jambs to jamb anchor clips on door frames;
install runner track section (for cripple studs) at head and secure to jamb studs.

a. Install two studs at each jamb unless otherwise indicated.
b. Install cripple studs at head adjacent to each jamb stud, with a minimum
1/2-inch clearance from jamb stud to allow for installation of control joint in

finished assembly.

C. Extend jamb studs through suspended ceilings and attach to underside of
overhead structure.
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C.  Furring Members

1. Except at exterior corners, securely attach narrow flanges of furring members to wall
with concrete stub nails, screws designed for masonry attachment, or powder-driven
fasteners spaced 24 inches o.c.

2. At exterior corners, attach wide flange of furring members to wall with short flange
extending beyond corner; on adjacent wall surface, screw-attach short flange of
furring channel to web of attached channel. At interior corners, space second
member no more than 12 inches from corner.

D. Installation Tolerance - Install each framing member so fastening surfaces vary not more
than 1/8 inch from the plane formed by faces of adjacent framing.

3.04. INSTALLING SUSPENSION SYSTEMS
A. Install suspension system components according to manufacturer's installation instructions.
B. Grid Suspension Systems - Attach perimeter wall track or angle where grid suspension
systems meet vertical surfaces. Mechanically join main beam and cross-furring members to
each other and butt-cut to fit into wall track.
C. Installation Tolerances - Install suspension systems that are level to within 1/8 inch in 12

feet measured lengthwise on each member that will receive finishes and transversely
between parallel members that will receive finishes.

END OF SECTION
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GENERAL

SECTION 09260

GYPSUM BOARD SYSTEMS

SECTION INCLUDES

A. Gypsum board panel products.

B.  Metal stud wall framing.

C. Taped and sanded joint treatment and joint treatment products.

REFERENCES

ASTM C36 Gypsum Wallboard

ASTM C475 Joint Compound and Joint Tape for Finishing Gypsum Board

ASTM C514 Nails for the Application of Gypsum Wallboard

ASTM C630 Water Resistant Gypsum Backing Board

ASTM C636 Installation of Metal Ceiling Suspension Systems for Acoustical Tile and Lay-

In Panels

ASTM C645 Non-Structural Steel Framing Members

ASTM C840 Application and Finishing of Gypsum Board

ASTM C1186 [ Flat Non-Asbestos Fiber-Cement Sheets

ASTM E119 Fire Tests of Building Construction and Materials

GA-214 Gypsum Association Recommended Levels of Gypsum Board Finish

GA-216 Gypsum Association Application and Finishing of Gypsum Board
SUBMITTALS

A. Submit under provisions of Section 01300.

B. Product Data - Provide data on gypsum board type, fasteners, joint tape, joint compounds,
trim and accessories.

QUALIFICATIONS

A. Applicator - Company specializing in performing the work of this section with minimum five
years’ documented experience in heavy commercial or industrial work.

PRODUCTS

MANUFACTURERS - GYPSUM BOARD SYSTEM

A. United States Gypsum Corporation.

B. National Gypsum Company.

C. Georgia-Pacific Product.

D. Substitutions

GYPSUM BOARD SYSTEMS 09260-1




2.02.

2.03.

PART 3

3.01.

3.02.

3.03.

3.04.

21213

GYPSUM BOARD MATERIALS

A. Fire-Rated Gypsum Board - ASTM C36; fire resistive type, UL rated; 5/8-inch thick,
maximum permissible length; ends square cut, tapered edges.

B. Moisture-Resistant Fire Rated Gypsum Board - ASTM C630; 5/8 inch thick, maximum
permissible length; ends square cut, tapered edges.

ACCESSORIES

A. Anchorage to Substrate - Nails or screws of type and size to suit application in compliance
with GA-216 and manufacturer's recommendations.

B. Corner Beads, L and J Trim, Casing Beads, Control Joints - Manufacturer’s
standard/recommendations, galvanized steel.

C. Joint Materials - ASTM C475; reinforcing tape, and joint compound.

1. Joint compound used as finishing material and adhesive for laminated applications.

EXECUTION
EXAMINATION

A. Verify that site conditions are ready to receive work and opening dimensions are as
instructed by the manufacturer.

GYPSUM BOARD INSTALLATION
A. Install gypsum board in compliance with GA-216 and manufacturer’s instructions.

B. Erect boards in single layer perpendicular to framing members with ends and edges
occurring over firm bearing.

C. Use screws when fastening gypsum board.
D.  Treat cut edges and holes in moisture resistant gypsum board with sealant.

E. Place corner beads at external corners. Use longest practical length. Place edge trim
where gypsum board abuts dissimilar materials.

JOINT TREATMENT

A. In compliance with GA-214 and manufacturer’s instructions.
1. Level 2 at diaphragms above suspended ceilings.
2. Level 5 at all walls and ceilings exposed to view.

B. Feather coats onto adjoining surfaces so that camber is maximum 1/32-inch.
TOLERANCES

A. Maximum Variation of Finished Gypsum Board Surface from True Flatness - 1/8 inch in
10 feet in any direction.

END OF SECTION
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SECTION 09900

PAINTING

GENERAL

DESCRIPTION OF WORK

A. Field preparation and painting of:

1.

6.

Surfaces and materials indicated to receive paint/coatings in the Room Finish
Schedule, or Exterior Color and Finish Schedule on the architectural drawings.

Equipment, fabrications, and surfaces listed in Table A-2, Equipment Finish Schedule
or where field preparation or painting is called for in the specification for that
equipment or fabrication.

a. Any equipment, whether listed in Table A-2 or not, that is not provided by its
manufacturer with surface preparation, prime coat, and finish coats suitable to
protect the equipment for its service life in the environment where it is to be
installed. If equipment manufacturer proposes their standard coating, they shall
submit a certification as specified.

Pipes, fittings, valve bodies and other components of piping systems listed in
Table A-3, Piping Color and Label Schedule.

a. In addition to all new piping, all existing interior piping to remain in buildings in
which work is being performed shall be repainted and relabeled in accordance
with the provisions listed herein.

All miscellaneous steel fabrications, steel stairs and structural steel. This includes
galvanized steel where a paint/coating finish is called for in schedules, on Drawings,
or in the specifications. Stainless steel is not to be coated except where specifically
noted or scheduled.

Any equipment or fabrications where field preparation or painting is called for in the
specification for that equipment or fabrication.

Any surface or object indicated as painted/coated in the Drawings.

B. Supply and installation of pipe labels per Table A-3, Piping Color and Label Schedule and
Section 15076, Piping and Equipment Identification.

C.  Work not to be painted/coated under this section includes:

1.

Any surfaces not listed, specified, noted or scheduled to receive paint/coating as
listed in paragraph 1.01.A.

Cast-in-place concrete surfaces scheduled, specified, or noted to receive other
finishes specified in Sections 03350, Concrete Finishes.

Clay masonry or concrete masonry unless specifically scheduled or called out.

Factory finished interior or exterior equipment, furnishings or materials except as
listed in paragraph 1.01.A.
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5. Safety labels, equipment tags, UL, or other standards compliance certification labels,
or other features required to be visible to meet codes or regulations, or to facilitate
equipment operation.

1.02. REFERENCES

ASTM B117 Standard Practice for Operating Salt Spray (Fog) Apparatus

ASTM D522 Standard Test Methods for Mandrel Bend Test of Attached Organic
Coatings (Method A, Conical Mandrel)

ASTM D870 Standard Practice for Testing Water Resistance of Coatings Using Water
Immersion

ASTM D1014 Standard Practice for Conducting Exterior Exposure Tests of Paints and
Coatings on Metal Substrates

ASTM D1653 Moisture Vapor Transmission

ASTM D2794 Impact

ASTM D3363 Hardness

ASTM D4541 Adhesion (Type Il Fixed Alignment Adhesion Tester)

ASTM D4541 Adhesion (Type V Self-Aligning Adhesion Tester)

ASTM D4585 Standard Practice for Testing Water Resistance of Coatings Using
Controlled Condensation

ASTM D16 Standard Terminology for Paint-Related Coatings, Materials, and
Applications

ASTM D4060 Abrasion Resistance (CS-17 Wheel, 1000 Grams Load)

ASTM D3359 Adhesion by Tape Test

ASTM G53 QUV Exposure (UVA-340 Bulbs, 4 Hours Light, 4 Hours Dark)

ASTM G85 Prohesion

NACE NACE International (formerly “National Association of Corrosion

Engineers”) — certification program
NSF International | ANSI/NSF Standard 61
SSPC-Volumes 1 | Steel Structures Painting Council - Steel Structures Painting Manual

and Il

SSPC-SP1 Solvent Cleaning

SSPC-SP2 Hand Tool Cleaning

SSPC-SP3 Power Tool Cleaning

SSPC-SP5 White Metal Blast Cleaning
SSPC-SP6 Commercial Blast Cleaning
SSPC-SP7 Brush-Off Blast Cleaning
SSPC-SP10 Near-White Metal Blast Cleaning
SSPC-SP11 Power Tool Cleaning to Bare Metal
SSPC-SP13/ Surface Preparation of Concrete
NACE No. 6

SSPC-SP16 Brush-Off Blast Cleaning of Coated and Uncoated Galvanized Steel,

Stainless Steels, and Non-Ferrous Metals
N.S.F. (National Sanitation Foundation)

1.03. DEFINITIONS

A. Conform to ASTM D16 for interpretation of terms used in this section.
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SUBMITTALS

A

Painting experience record and qualifications of proposed subcontractor/Contractor. The
subcontractor/Contractor shall have a minimum of five years’ experience and provide
references for at least three projects of similar size and type that have been successfully
completed.

Submit a complete schedule of paint/coating systems and surface preparations.

1.

2.

List all interior and exterior surfaces and all major equipment to be painted.

The schedule is to reflect the approved manufacturer’'s recommendations. Schedule
shall include certification that a qualified manufacturer’s representative has reviewed
and approved the schedule. The qualified manufacturer’s representative shall hold
current NACE certification as a Coating Inspector, Protective Coatings Specialist, or
Materials Selection/Design Specialist.

As a minimum, schedule shall itemize each painted item or surface and shall contain
the following information in tabular format:

a. Type of surface preparation (note whether shop or field preparation).
b. Paint or coating system (generic name).

C. Prime coat (product, number of coats, dry mil thickness per coat, square feet
coverage per gallon).

d. Intermediate coat, if required (product, number of coats, dry mil thickness per
coat, square feet coverage per gallon).

e. Finish coat (product, number of coats, color, dry mil thickness per coat, square
feet coverage per gallon).

f. Painting/coating status at time of installation.
g. Remarks (any special treatment or application requirements, etc.)

The schedule shall follow the sample format attached to the end of this section. It
shall also contain the name of the paint/coating manufacturer and name, address,
and telephone number of the manufacturer’s representative who will inspect the
work. The schedule shall be in conformance with the criteria of Table A-1 and the
schedules contained in the architectural drawings. Manufacturer’'s recommended dry
mil thickness shall be incorporated into the schedule. Schedule shall be submitted to
the Engineer as soon as possible following the award of Contract so that the
approved schedule may be used to identify colors and to specify shop paint/coating
systems for fabricated equipment.

Contractor shall provide a tabulation of equipment manufacturer’s preparation and

coating system with remarks specifying which equipment coatings meet the
requirements specified herein and which equipment requires field painting.
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C.

6. Where applicable, submit a certification from the equipment manufacturer if they
propose to utilize their standard coating system. Certification shall provide the
following:

a. Tabular comparison of the specified coating system and the manufacturer’s
proposed coating system, including, at a minimum; coating manufacturer,
coating material, number of coats, thickness by coat, and as specified in the
painting schedule.

b. Statement that manufacturer has reviewed the Contract Documents and is
providing a coating system for the environmental exposure and service of their
equipment.

C. Statement that coating system meets or exceeds requirements as specified in
this specification section.

d. Statement that application of manufacturer’s coating system does not affect the
manufacturer’s equipment warranty.

e. Statement that if manufacturer’s coating system is determined to be defective
or fails, manufacturer will investigate and provide the required materials, labor,
and shipping to repair or recoat the equipment at no additional cost to the
Owner.

Submit color chips for selection. Color names and/or numbers shall be identified according
to the appropriate color chart published by the manufacturer.

PRODUCTS

MANUFACTURERS

A

Provide paint, stain, varnish, coating, and other products identified in this Section by the
manufacturers shown in Table A-1. The naming of a manufacturer for one paint/coating
system in Table A-1 (example: M-3) is not to be construed as approval of that manufacturer
for other systems. Listed manufacturers include:

1. Sherwin-Williams

2. PPG

3. Tnemec

4. Or approved equal

Equivalent materials of other manufacturers may be substituted only by approval of
Engineer.

Requests for substitution shall include manufacturer’s literature for each product giving the
name, generic type, descriptive information, solids by volume, and coverage rate or
recommended dry film thicknesses.

1. Requests for substitution shall also include a list of five projects where each product
has been used and rendered satisfactory service; which list shall include the following
information:

a. Name and location of the project.
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b. A contact (name and telephone number) at the project who is in a position to
be aware of the performance of the proposed coatings; typically the
maintenance director or superintendent of buildings and grounds.

C. Information about which coatings were used on which surfaces at the
referenced project.

2. No request for substitution shall be considered that does not provide equal or better
performance than the specified products. Provide manufacturer’s certified test reports
of characteristics relevant to the proposed product installation, showing that
substitute product(s) equal or exceed performance of specified products as tested
according to the standards listed below, or tests of equal relevance and severity:

a. ASTM D5894 — Corrosion Weathering (cycle testing).

b. ASTM D522 - Standard Test Methods for Mandrel Bend Test of Attached
Organic Coatings (Method A, Conical Mandrel).

C. ASTM D870 - Standard Practice for Testing Water Resistance of Coatings
Using Water Immersion.

d. ASTM D1014 - Standard Practice for Conducting Exterior Exposure Tests of
Paints and Coatings on Metal Substrates.

e. ASTM D4060 - Abrasion Resistance: CS17 wheel, 1000 cycles, 1 kg load.
f. ASTM D4541 - Abrasion Resistance.
g. ASTM D5894 — Adhesion.

h. ASTM D4585 — Humidity Resistance.

C. Products for each specified function and system shall be of a single manufacturer.

D.  Where thinning is necessary, only the products of the particular manufacturer furnishing the
paint/coating shall be used, and all such thinning shall be done in strict accordance with the
manufacturer’s instructions.

MATERIAL

A. For all coatings, refer to Table A-1, Coating System Schedule.

B. All materials which will be in contact with potable water shall be approved by the National
Sanitation Foundation and appropriate state and local health departments. Contractor shall
submit evidence of approval for all applicable materials.

C.  All materials used on this project, whether shop applied by equipment manufacturer or field

applied by Contractor, shall comply with all current federal, state and local Clean Air Act-
related regulations. It shall be the responsibility of equipment manufacturers to comply with
laws in effect at their painting/coating facilities. Where laws or regulations prohibit field
applications of any scheduled paint /coating product, Contractor shall submit for Engineer’s
approval, an alternate product of similar performance characteristics which complies with
those laws. If approved, those products shall be provided at no additional cost to the
Owner.
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EXECUTION

EXAMINATION

A. Ensure that substrate conditions are ready to receive work as instructed by the product
manufacturer and in accordance with the approved schedule of paint/coating systems and
surface preparations.

B. Examine surfaces scheduled to be finished prior to commencement of work. Correct any

condition that may potentially affect proper application.

SURFACE PREPARATION

A

Prepare surfaces in accordance with the direction and referenced standards shown in
Table A-1.

If, for any reason, Contractor deems the surface preparation shown in Table A-1 to be
inappropriate for a specific surface or location; Contractor to submit a proposed alternative
preparation, in the form of a signed recommendation by the manufacturer's NACE-certified
representative for Engineer’s approval.

APPLICATION

A.

Contractor shall be responsible for cleanliness of all painting/coating operations and use
covers and masking tape to protect work. Contractor shall protect not only his own work,
but also all adjacent work and materials by adequate covering with drop cloths.

Contractor shall maintain a daily epoxy coatings induction record (log) showing each epoxy
coating mixing event in the format demonstrated at the end of this section. A signed copy of
this log shall be turned over to the Engineer’s field representative before the end of each
working day during which epoxy coatings are mixed or applied.

Any unwanted coating shall be carefully removed without damage to finished coating or
surface. If damage does occur, the entire surface adjacent to and including damaged area
shall be recoated without visible lap marks.

Do not use plumbing fixtures or waste piping for mixing of paint/coatings or disposal of any
refuse material. All waste shall be disposed of properly into a suitable receptacle located
outside of building.

All coatings shall be applied without runs, sags, thin spots, or unacceptable marks.
Coatings shall be applied at the rate specified to achieve minimum dry mil thickness
required. Additional layers of coating shall be applied, if necessary, to obtain dry film
thickness specified.

Application shall be by spraying where recommended by manufacturer. If material has
thickened or must be diluted for application by spray gun, each coat shall be built up to the
same film thickness achieved with undiluted brushed-on material. Where thinning is
necessary, such thinning shall be done in strict accordance with manufacturer’s
instructions.

A minimum of 24 hours drying time shall elapse between application of any two layers of
coating on a particular surface, unless otherwise recommended by coating manufacturer.
Longer drying times may be required for abnormal conditions in concert with
manufacturer’s recommendations.
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No coating whatsoever shall be accomplished in rainy or excessively damp weather when
the relative humidity exceeds 85 percent, or when the general air temperature cannot be
maintained at 50 degrees F (10 degrees C) or above throughout entire drying period.

Apply color coding to all new piping, in accordance with Piping Color and Label Schedule in
Section 15076, Piping and Equipment Identification, and/or Engineer’s instructions. Piping
shall be painted solid colors unless otherwise specified.

FINISHING SHOP PRIMED EQUIPMENT

A

All fabricated steel work and equipment scheduled to be delivered to job site shop primed,
and scheduled for field finish painting/coating, shall receive at factory at least one shop
layer of approved prime paint/coating compatible to be applied in concert with paint system
required by these Specifications. Surface preparation prior to shop painting shall be as
scheduled in Table A-1. All shop primed items shall be properly packaged and stored until
they are incorporated in work. Any primed surfaces that are damaged during handling,
transportation, storage, or installation shall be cleaned, scraped, and patched before field
painting/coating begins so that work shall be equal to original painting/coating at shop.
Equipment or steel work that is to be assembled on the site shall likewise receive a
minimum of one shop layer of paint/coating at factory. Paint and surface preparation used
for shop coating shall be identified on equipment shop drawings submitted to Engineer.

Where exact identity of shop primer cannot be determined, or where primer differs from that
specified, Contractor shall perform blast cleaning appropriate for service, followed by
specified paint/coating system. In lieu of above, Contractor has the option of shipping bare
metal to job site and performing appropriate blast cleaning, followed by field prime of
specified material immediately thereafter.

FIELD QUALITY CONTROL

A

Prior to receiving a Certificate of Substantial Completion, Contractor shall arrange for
manufacturer to inspect the application of his product and shall submit his report to
Engineer identifying products used and verifying that said products were properly applied
and that paint/coating systems were proper for the exposure and service. The
manufacturer’s representative shall also certify that all coats in each system are compatible
with one another.

The Contractor shall follow a system of tinting successive paint/coating layers so that no
two coats for a given surface are exactly the same color. Areas to receive black protective
coatings shall be tick-marked with white or actually gaged as to thickness when finished.

SHOP PAINTING

A

Shop painting/coating of manufactured items (such as lockers, furnishings, and electrical
and mechanical equipment) is not included in the scope of this work, unless specifically
scheduled; as in the case of fabricated steel items (steel stairs, structural and
miscellaneous steel), steel doors and frames). Manufactured items shall be finished as
noted in the specification section related to that item.

(continued)
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TABLE A-1

COATING SYSTEM SCHEDULE

Non-Submerged Concrete Walls and Ceilings — Interior

3.5-5.0 mils/coat

3.0-5.0 mils/coat

System C-1 | Sherwin-Williams | PPG | Tnemec Remarks

Surface In accordance with ASTM D4258 Allow concrete to cure

Preparation 28 days prior to
beginning coating
operations

Prime Coat -- - - -

Intermediate | Macropoxy 646 Amerlock 2/400 Series V69 --

Coat 3.5-5.0 mils/coat 3.0-5.0 mils/coat

Finish Coat Macropoxy 646 Amerlock 2/400 Series V69 Total DFT - 8. mils,

minimum

Concrete in Contact with Sewage (Paint/coat only when scheduled in Table A-2 or on the architectural

drawings)

System C-2 | Sherwin-Williams | PPG | Tnemec Remarks
Surface In accordance with SSPC-SP 13 Surface preparation of Allow concrete to cure
Preparation concrete 28 days prior to

beginning coating
operations
Prime Coat Macropoxy 646 Amerlock 2/400 Series 218 at --
3.5-5.0 mils/coat 1/16” - 1/4”
Intermediate | -- -- -- --
Coat
Finish Coat TARGUARD Coal Amercoat 78HB Series G435 at Top of wall to 3 feet

Tar Epoxy 60-80 mils below water line. Total
DFT-80 mils minimum
Concrete Block, Open Porous or Rough Masonry - Interior
System C-3 | Sherwin-Williams | PPG Tnemec Remarks
Surface In accordance with ASTM D4261 Allow mortar joints to
Preparation cure 28 days prior to
beginning coating
operations
Prime Coat Cement-Plex 875 Amerlock 400 130-6602 Fill all voids.
Acrylic Block Filler | BF Enviro-Fill
100-120 sf/gal
Intermediate | Macropoxy 646 Amerlock 2/400 | Series V69 --
Coat 3.0-5.0 mils 4.0-560 mils/coat
Finish Coat Macropoxy 646 Amerlock 2/400 | Series V69 Total DFT — 16 mils
3.0-5.0 mils 4.0-6.0 mils/coat | minimum
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TABLE A-1 (continued)

Concrete - Exterior (Paint/coat only when scheduled in Table A-2 or on the architectural drawings

System C-4 | Sherwin-Williams | PPG | Tnemec Remarks
Surface In accordance with ASTM D4258 Allow concrete to cure
Preparation 28 days prior to

beginning coating
operations
Prime Coat ConFlex XL Perma-Crete Series 157-Color | --
Textured High Build | Matte Flex 4- Enviro-crete
Coating 310 Series 111-148 sf/gal
A05W00800
Intermediate | -- -- -- --
Coat
Finish Coat ConFlex XL Perma-Crete Series 157-Color | Total DFT — 12 mils
Textured High Build | Matte —Flex 4- Enviro-crete minimum
Coating 310 Series 111-148 sf/gal
A05W00800

Concrete in Contact with Raw or Potable Water (Paint/coat only when scheduled in Table A-2 or on the
architectural drawings)

System C-5 Sherwin-Williams | PPG |  Tnemec Remarks
Surface In accordance with SSPC-SP 13 Surface preparation of Allow concrete to cure
Preparation concrete 28 days prior to

beginning coating
operations
Prime Coat Macropoxy 646 PW Amerlock 2 | Series 218 at Fill all voids.
Epoxy 116" —1/4”
Intermediate | B58Wx610 — Mill White Amerlock 2 -- -
Coat B58Wx600 — Light Blue
Finish Coat B58VX600 — Hardener Amerlock 2 | Series 22/FC22 | Total DFT — 30 mils
B58VX605 at 20-30 mils minimum
(3-coats, total DFT
DFT — 14 mils minimum

Non-Submerged Masonry Walls — Glazed Wall Finish - Interior

System C-6 | Sherwin-Williams | PPG | Tnemec Remarks
Surface In accordance with ASTM D4261 Allow concrete to cure
Preparation 28 days prior to
beginning coating
operations
Prime Coat | Macropoxy 646 Amerlock 2/400 Series 27WB at --
Fast Cure Epoxy 3.0-5.0 mils DFT
Intermediate | -- -- -- --
Coat
Finish Coat | Macropoxy 646 Amerlock 2/400 Series 27WB at Total DFT — 16 mils
Fast Cure Epoxy 3.0-5.0 mils DFT minimum
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Non-Submerged Ferrous Metal

TABLE A-1 (continued)

System M-1 | Sherwin-Williams | PPG | Tnemec Remarks
Surface SSPC-SP6/NACE 3 Commercial Blast Cleaning Shop
Preparation
Prime Coat | Pro Industrial Pitt Tech Plus Series 394 Shop
ProCryl 1300 Series PerimePrime
2.5-3.5 mils
Intermediate | Sher-Cryl HPA- Pitt Tech Plus Series 1029-Color | --
Coat High Performance 1300 Series Enduratone,
Acrylic B66W00350 2.0-3.0 mils
Finish Coat | Macropoxy 646 Pitt Tech Plus Series 1029-Color | Total DFT — 7.5 mils
Fast Cure Epoxy 1300 Series Enduratone, minimum
B58W00610 2.0-3.0 mils
General Ferrous Metal - Interior
System M-2 | Sherwin-Williams | PPG | Tnemec Remarks
Surface SSPC-SP6/NACE 3 Commercial Blast Cleaning Shop
Preparation
Prime Coat | Macropoxy 646 Amerlock 2/400 Series 394 Shop
PerimePrime
2.5-3.5 mils
Intermediate | Macropoxy 646 Amerlock 2/400 Series V69 --
Coat 4.0-6.0 mils/coat
Finish Coat | Macropoxy 646 Amerlock 2/400 Series V69 Total DFT — 12 mils
4.0-6.0 mils/coat minimum
Submerged Ferrous Metal
System M-3 | Sherwin-Williams | PPG | Tnemec Remarks
Surface In accordance with SSPC-SP10/NACE 2 Near White Metal --
Preparation | Blast Cleaning
Prime Coat | Macropoxy 646 Amerlock 2/400 Series 394 Shop
PerimePrime
2.5-3.5 mils
Intermediate | Macropoxy 646 Amerlock 2/400 Series V69 --
Coat 4.0-6.0 mils/coat
Finish Coat | Macropoxy 646 Amerlock 2/400 Series V69 Total DFT — 12 mils
4.0-6.0 mils/coat minimum
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TABLE A-1 (continued)

General Ferrous Metal - Exterior

System M-4 | Sherwin-Williams | PPG | Tnemec Remarks
Surface SSPC-SP6/NACE 3 Commercial Blast Cleaning Shop
Preparation
Prime Coat | Macropoxy 646 Amerlock 2/400 Series 394 Shop
PerimePrime
2.5-3.5 mils
Intermediate | Macropoxy 646 Amerlock 2/400 Series V69 --
Coat 4.0-6.0 mils/coat
Finish Coat | Hi-Solids Amercoat 450H Series 1095-Color | Total DFT — 10.5 mils
Polyurethane 250 Endura-Shield minimum
Polyurethane 3.0-5.0 mils
Semi-Gloss

Ferrous Metal — Below Grade

System M-5 | Sherwin-Williams | PPG | Tnemec Remarks
Surface In accordance with SSPC-SP10/NACE 2 Near White Metal --
Preparation | Blast Cleaning
Prime Coat | -- -- -- --
Intermediate | -- -- -- --
Coat
Finish Coat | TARGUARD Coal Amercoat 78HB 46H-413 Hi-Build Total DFT — 16.0 mils
Tar Epoxy Tneme-Tar minimum
16.0-20.0 mils

Ferrous Metal Moving Parts Submerged in Sewage

System M-6 | Sherwin-Williams | PPG | Tnemec Remarks
Surface In accordance with SSPC-SP10/NACE 2 Near White Metal Shop
Preparation Blast Cleaning

Prime Coat Macropoxy 646 Amercoat 240 Series V69 --

4.0-6.0 mils/coat
Intermediate | -- - - —
Coat
Finish Coat - -- -- Total DFT — 4 mils,
minimum

21213 PAINTING 09900-11




TABLE A-1 (continued)

Ferrous Metal Submerged in Raw or Potable Water

System M-7 Sherwin-Williams | PPG Tnemec Remarks
Surface In accordance with SSPC-SP10/NACE 2 Near White Metal Blast | --
Preparation Cleaning
Prime Coat Macropoxy 646 PW Epoxy Amerlock 2 | Series 94H20 --
B58LX610 — Mill White 2.5-3.5 mils
B58VX600 — Light Blue
B58VX600 — Hardener
B58VX605-OAP Hardener
Intermediate | Macropoxy 646 PW as above | Amerlock2 | -- -
Coat
Finish Coat Macropoxy 646 PW as above | Amerlock 2 | Series 22/FC22 | Total DFT —
at 30-40 mils 32.5 mils,
DFT minimum
Uncertain Base Coat
System M-8 | Sherwin-Williams | PPG | Tnemec Remarks
Surface Wash with Great Lakes No-Rinse Pre-Paint Cleaner and
Preparation water, rinse thoroughly with clean water and allow to dry.
Prime Coat Macropoxy 5000 Amercoat 68MCZ | Series 394
PerimePrime
2.5-3.5 mils
Intermediate | -- -- -- Follow with
Coat appropriate system
for exposure (minus
the normal specified
primer).
Finish Coat -- -- -- --
Aluminum Surfaces in Contact with Concrete
System M-9 | Sherwin-Williams | PPG | Tnemec Remarks
Surface In accordance with SSPC-SP16 Brush-off Blast cleaning --
Preparation of coated and uncoated galvanized steel, stainless steel
and non-ferrous metals.
Prime Coat Macropoxy 646 Amerlock 2/400 | Series V69 -
4.0-6.0 mils/coat
Intermediate | -- -- -- --
Coat
Finish Coat - -- - Total DFT — 5.0 mils
minimum
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Interior Insulated Piping

TABLE A-1 (continued)

System M-10 | Sherwin-Williams | PPG Tnemec Remarks
Surface Clean and dry --
Preparation
Prime Coat DTM Acrylic Pitt Tech Plus 1026-Color --
Primer/Finish 1300 Series Tneme-Cryl
B66W00001 2.0-3.0 mils
Intermediate | -- -- -- --
Coat
Finish Coat DTM Acrylic Pitt Tech Plus 1026-Color Total DFT — 5.0 mils
Primer/Finish 1300 Series Tneme-Cryl minimum
B66W00001 2.0-3.0 mils
Non-Submerged Ferrous Metal — Extra Corrosion Protection - Exterior
System M-11 Sherwin-Williams | PPG | Tnemec Remarks
Surface In accordance with SSPC-SP6/NACE 3 Commercial Blast Shop
Preparation Cleaning
Prime Coat Corothane 1 Gal-Va-Pac | Amercoat 68MCZ | Series 394 Shop
Zinc Primer PerimePrime
B65G00010 2.5-305 mils
Intermediate | Macropoxy 646 Amerlock 2/400 SeriesV69 --
Coat 4.0-6.0 mils/coat
Finish Coat Hi-Solids Polyurethane Amercoat 450H Series 1095 Total DFT —
250 Polyurethane Semi- Endurashield 9.5 mils
Gloss 2.5-3.0 mils minimum
Nonferrous Metal - Interior
System M-12 | Sherwin-Williams | PPG Tnemec Remarks
Surface In accordance with SSPC-SP16 Brush-off Blast cleaning of --
Preparation coated and uncoated galvanized steel, stainless steel and non-
ferrous metals.
Prime Coat Macropoxy 646 Amerlock 2/400 Series V69 --
3.0-36.0 mils/coat
Intermediate | -- -- -- --
Coat
Finish Coat Macropoxy 646 Amerlock 2/400 Series V69 Total DFT —
3.0-5.0 mils/coat 6.0 mils minimum
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Nonferrous Metal - Exterior

TABLE A-1 (continued)

System M-13 | Sherwin-Williams | PPG Tnemec Remarks
Surface In accordance with SSPC-SP16 Brush-off Blast cleaning of | --
Preparation coated and uncoated galvanized steel, stainless steel and
non-ferrous metals.
Prime Coat Macropoxy 646 Amerlock 2/400 Series V69 --
3.0-5.0 mils/coat
Intermediate | -- -- -- --
Coat
Finish Coat Hi-Solids Amercoat 450H Series 1095 Total DFT - 6.0 mils
Polyurethane 250 Endurashield minimum
Polyurethane 2.5-3.0 mils
Galvanized Steel - Exterior
System M-14 | Sherwin-Williams | PPG | Tnemec Remarks
Surface In accordance with SSPC-SP16 Brush-off Blast cleaning of --
Preparation coated and uncoated galvanized steel, stainless steel and
non-ferrous metals.
Prime Coat Corothane 1 Amercoat 68MCZ | Series V69 --
Gal-Va-Pac 3.0-5.0 mils/coat
Zinc Primer
Intermediate | Macropoxy 646 Amerlock 2/400 Series 1095 Total DFT — 6.0 mils
Coat 3.0-4.0 mils minimum
Galvanized Steel - Interior
System M-15 | Sherwin-Williams | PPG | Tnemec Remarks
Surface In accordance with SSPC-SP16 Brush-off Blast cleaning of coated --
Preparation and uncoated galvanized steel, stainless steel and non-ferrous
metals.
Prime Coat Macropoxy 646 Amerlock 2/400 Series V69 --
3.0-5.0 mils/coat
Intermediate | -- -- -- --
Coat
Finish Coat Macropoxy 646 Amerlock 2/400 Series V69 Total DFT —
3.0-5.0 mils/coat 8.0 mils
minimum
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TABLE A-1 (continued)

Gypsum Board or Plaster Walls, Ceilings and Soffits — Interior

VOC 100% Acrylic
Primer

9-900 Interior Latex
Primer

System G-1 | Sherwin-Williams | PPG | Tnemec Remarks
Surface Clean and dry --

Preparation

Prime Coat ProMar 200 Zero Pure Performance Premium Plus --

Interior Semi-
Gloss Enamel

Intermediate | DTM Acrylic SPEEDHIDE 6-8510 | Premium Plus --

Coat Coating — Semi- Series 100% Acrylic Interior Semi-
Gloss — Semi-Gloss Gloss Enamel

Finish Coat DTM Acrylic SPEEDHIDE 6-8510 | Premium Plus Total DFT — 6.0 mils
Coating — Semi- Series 100% Acrylic Interior Semi- minimum
Gloss — Semi-Gloss Gloss Enamel

Gypsum Board Walls, Ceilings, and Soffits. High Performance - Interior

System G-2 Sherwin-Williams | PPG |  Tnemec Remarks
Surface Preparation | Clean and Dry --
Prime Coat Macropoxy 646 Amerlock 2/400 | Series 1029 --
2.0-3.0 mils
Intermediate Coat -- -- -- --
Finish Coat Macropoxy 646 Amerlock 2/400 | Series 1029 Total DFT — 5.0 mils
2.0-3.0 mils minimum
Natural Wood - Interior
System W-1 | General Finishes | PPG | Minwax Remarks
Surface Clean and Dry --
Preparation
Prime Coat Enduro Ready to Deft Wood Stain Water Based Pre-Stain | --
Match (RTM) Water | Interior — Oil-Modified, Wood Conditioner
Based Stain Water Based DFT300 followed by Water
Series Based Wood Stain
Intermediate | Enduro-Var Water Deft Clear Wood Finish | Polycrylic Protective --
Coat Based Urethane - Interior Water Based Finish - Satin
Satin Acrylic — Satin DFT109
Finish Coat Enduro-Var Water Deft Clear Wood Finish | Polycrylic Protective --
Based Urethane - Interior Water Based Finish - Satin
Satin Acrylic — Satin DFT109
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TABLE A-2

EQUIPMENT FINISH SCHEDULE

Paint/Coating
Building or Area Equipment System Color
Main Pump Station Influent pumps, piping and valves M-2 Gray
Exterior Exterior discharge header M-4 Gray
General Equipment Aluminum in contact with concrete M-9 Black
Wall sleeves (interior portion only) M-5 Black
Non submerged slide gate operators and | M-4 Light Brown
non-aluminum parts (unless otherwise
specified)
Duplex strainers, backflow preventers, M-2 Match Pipe Color
water meters
Hydrants — fire M-4 As Selected By
Owner
Submerged ductile iron and steel pipe, M-3 Black
supports, valves
Non-submerged interior ductile iron and | M-2 Per Pipe Schedule
steel pipe, supports, valves
Miscellaneous interior non-submerged M-2 As selected by
ferrous metal Owner
Pipe bollards M-4 Yellow
Flow elements M-2 Light Brown
Floor drains M-3 Black
Lintels M-13 Match Masonry
Color
Chemical feed system, feed pumps and | M-2 Light Gray
supports (unless otherwise listed)
Interior motors, drives, pump operators — | M-2 Light Gray
non-submerged
Interior ferrous metal — submerged or M-3 Black
exposed to sewage
Interior ferrous metal — non-submerged M-2 Light Gray
Monorails, hoists and portable davit M-2 Safety Yellow
cranes (non-galvanized only)
Building interior and As scheduled on architectural drawings As scheduled | As Scheduled
exterior surfaces
Tank finishes As scheduled on architectural drawings As scheduled | As Scheduled
General Exterior motors M-4
Interior pipe supports (per As applicable | Match Abutting
Section 15140) Surface
Exterior pipe supports (per As applicable | Match Abutting
Section 15140) Surface
Valves and operators (per As applicable | Match Pipe
Section 15060)
Miscellaneous All applicable items in Section 05500 As applicable
fabrications
Doors As scheduled on architectural drawings | As scheduled | As Scheduled

NOTE: Table A-1 and the Equipment Finish Schedule (Table A-2) are not intended to list every structure
or equipment item to be painted.
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TABLE A-3

PIPING COLOR AND LABEL SCHEDULE

Piping Nos.
From Label
Legend Drawings Color Pipe Color("
Raw Influent - GR Gray
Raw Sludge Line - GR Gray
Sudge Recireulation Suction ; BR/Y | Brown with Yellow Bands
Sludge Draw Off Line - BR/O Brown with Orange Bands
Slludge Recirculation Discharge BR Brown
Line
Digested Sludge Line - BK Black
Sludge Gas Line - R Red
Natural Gas Line - R Red
Non-Potable Water Line - P Purple
Potable Water Line - B Blue
Fire Main - R Red
Chlorine Line - Y Yellow
Sulfur Dioxide - Y/R Yellow with Red Bands
Sewage Line (wastewater) GR Gray
Compressed Air Line - DG Dark Green
Process Air Line - LG Light Green
Water Lines for Heating ) B/R Blue with a 6-inch Red band spaced
Digesters or Building 30 inches apart
Fuel Oil / Diesel - R Red
Plumbing Drains and Vents - BK Black
Ferric Chloride - OR Orange
Polymer - - Unpainted PVC
Color Code:
GR = Gray with black letters
B = Blue with white lettering
LB = Light blue with white lettering
DB = Dark blue with white lettering
G = Green with white letters
LG = Light green with black letters
Y = Yellow with black letters
BK = Black with white letters
R = Red with white letters
BR = Brown with white letters
BK = Black with white letters
OR = Orange with white lettering
P = Purple with white lettering
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Notes:
1. Do not paint/coat aboveground stainless steel, copper, FRP, or PVC pipe. Provide pipe labels only.

2. This table may not list every pipe to be painted/coated or labeled. All ferrous piping shall be
painted/coated.

3. Pipe identification including labels and arrows shall be in accordance with Section 15076, Piping
and Equipment Identification.

4. Where pipe is insulated, provide color bands and pipe labels on insulation.

5. Where applicable pipe color and label color shall match existing conditions. If there is a discrepancy
between the existing pipe colors and scheduled colors, coordinate color with Owner and Engineer
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Reviewed by Paint Mfg. Rep.

PAINT SCHEDULE

Interior or Exterior
Surfaces to Be

Surface
Preparation

Painted and Major
Equipment

Shop

Field

Paint
System

Product, Number of Coats, Dry Film
Thickness, Coverage, Color, Shop
Painting/Field Painting"

Intermediate
Prime Coat Coat

Finish Coat

Painting
Status

Remarks (Any
Special Treatment
or Application
Requirements)

(MIndicate whether the coating is provided by the Contractor (field painting) or equipment manufacturer (shop painting), where applicable.
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DAILY EPOXY COATINGS INDUCTION RECORD

Ambient Mix Induction End Total Induction Time
Date Product Location Temperature (°F) Start Time Time Before Use
END OF SECTION
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SECTION 09920

NON-SLIP EPOXY COATING

PART 1 GENERAL
1.01. DESCRIPTION OF WORK
A. Furnish and install a multi-coat seamless flooring system and all required accessories. The
system is to be applied to existing concrete slabs in locations per Room Finish Schedule.

The system includes, but is not limited to the following:

1. Moisture vapor transmission testing. Corrective treatment if required to create proper
application conditions.

2. Surface preparation and cleaning, including abrasive blasting.
3. VOC compliant epoxy primer and sealer.

4. VOC compliant polyaspartic or polyamine epoxy top coating, applied in two coats,
with embedded broadcast silica sand to achieve a slip-resistant surface.

5. VOC compliant aliphatic urethane top coat in areas of two colors.

6. Graphics, including stripes and lettering, of the same urethane material as the top
coats, in a third and contrasting color, applied to the topcoat.

7. Joint treatments at control joints, floor/wall intersections and other interruptions in
slab surface.

B. Mock-up location shall be of size and complexity as directed in Article 1.04 of this section.
1.02. REFERENCES

A.  ASTM D4258 — Standard Practice for Surface Cleaning Concrete for Coating

B. ASTM D4259 — Standard Practice for Abrading Concrete

C. ASTM D4263 — Standard Test Method for Indicating Moisture in Concrete by the Plastic
Sheet Method

D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building
Materials

E. ASTM F1679 — Standard Test Method for Using a Variable Incidence Tribometer (VIT)

F.  ASTM F1869 — Standard Test Method for Measuring Moisture Vapor Emission Rate of
Concrete Subfloor Using Anhydrous Calcium Chloride

G. ASTM F2170 — Standard Test Method for Determining Relative Humidity in Concrete Floor
Slabs Using in situ Probes

H.  NFPA 253 - Standard Method of Test for Critical Radiant Flux of Floor Covering Systems
Using a Radiant Heat Energy Source
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1.03.

21213

SSPC-SP13/NACE 6 — Concrete

SUBMITTALS

A

Initial Submittal — Provide all initial submittal information concurrently under a single
submittal number, and in accordance with Section 01300, Submittals. Submittals shall
include, but not be limited to, the following:

1.

Product Data - Provide data on specified products, including test results
demonstrating compliance with specified requirements. Include product literature for
all accessory materials.

Color Chart - Submit color charts showing the manufacturer’s full range of available
colors for top coat materials.

Manufacturer's Installation Instructions - Indicate special procedures if required for
this specific installation.

Shop Drawings — Provide large scale details showing control joints, expansion joints,
terminations at floor drains, transitions to adjacent floor materials, and cove base
details for floating slabs at exterior frost walls and for slabs passing under steel stud
framed walls with gypsum wallboard. Show specific details of adjacent construction
for this project.

Maintenance Data - Include maintenance procedures, recommended maintenance
materials, procedures for stain removal, repairing surface, and suggested schedule
for cleaning.

Installer’s Qualifications — Provide a letter from the finish system manufacturer
verifying that the installing Contractor’s personnel have been trained by the
manufacturer in the installation of the specified system, or a system with similar
installation requirements; and stating the manufacturer’s approval of the installing
Contractor for this work.

Preconstruction Submittals — After approval of the specified products and selection of
colors; provide the following submittals:

1.

Floor Finish and Graphics Mock-Up — To demonstrate workmanship and uniformity of
coating thickness, install entire system, including color changes and stripes, to the
floor as directed by the Engineer. Apply the field color for a distance of 4 feet out from
the west, north and east walls of the room; and the walkway color in the remaining
center area up to the edge of the slab under the door threshold. Add a 6-inch wide
stripe in the contrasting graphics color centered over the boundary between field and
walkway colors. Stencil two lines of 6-inch tall letters, centered in the walkway area
with the bottom edge of lettering parallel to the door threshold. The top line is to read
“WALKWAY:;” the bottom line is to read “DO NOT OBSTRUCT.”

If the mock-up work is sufficiently uniform and precise to satisfy the Engineer; it may
remain part of the work. If not satisfactory, the finish in this area must be partially or
wholly removed and reinstalled until it provides a satisfactory example of the
standard expected for the locations scheduled to receive this finish.
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2. Slabs scheduled to receive the epoxy floor finish are to be tested for humidity within
the slab and moisture vapor transmission. After the building has been fully enclosed
and HVAC systems have been in operation at occupied settings for a minimum of
seven days; and prior to abrasive blasting and cleaning; humidity and moisture vapor
transmission tests are to be taken. Data for ASTM D4263, ASTM F1869, and ASTM
F2170 tests are to be recorded and copies submitted to the floor finish
manufacturer’s representative and to the Engineer.

3. Letter from the floor finish manufacturer’s representative stating that s/he has
reviewed the humidity and moisture vapor transmission reports, and has inspected
the surface preparation for the floor finish, and certifies that these reports and
observations indicate conditions that are compliant with the manufacturer’'s
recommended conditions.

1.04. QUALIFICATIONS
A. Manufacturer’s Representative — Individual qualified to inspect surface preparation
conditions and assess the suitability of environmental conditions for successful application
of the specified system. The individual must also be empowered to approve the granting of

a warranty for the completed work.

1.05. REGULATORY REQUIREMENTS

A. Floor finish shall be classified under NFPA 253 as either Class | or Class Il.

B. Conform to COMAR 26.11.33 including the VOC content limits listed under 26.11.33.05.
1.06. DELIVERY, STORAGE, AND HANDLING

A. Store finish component materials in a dry, secure area.

B. Maintain a minimum temperature of 55 degrees F.

C.  Store materials for three days prior to installation in area of installation to achieve
temperature stability.

1.07. ENVIRONMENTAL REQUIREMENTS
A. Do notinstall finish system unless substrate surface temperature, substrate moisture
content, and air temperature and humidity are all within the recommended ranges specified
by the system manufacturer.
B. Maintain curing conditions as recommended by the system manufacturer.
1.08. WARRANTY

A. Provide one-year warranty.

B.  Warranty - Include coverage against flooring delamination from substrate and degradation
of surface finish.

1.09. EXTRA MATERIALS

A. Provide 1 gallon of flooring material of each color selected.
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PART 2 PRODUCTS
2.01. MANUFACTURERS
A. Entire system is to be supplied by a single manufacturer.
B. Acceptable manufacturers:
1. Carboline Company
2. Tnemec Company Incorporated
3. Sherwin Williams
4. Or approved equal
2.02. SYSTEMS
A. Power-Tread Series 237 by Tnemec, consisting of:
1. Primer — Surfacing Epoxy Series 215 — Modified Polyamine Epoxy filler and primer.
2. Power-Tread Series 237 Base Coat — Modified polyamine epoxy.

3. Silica Aggregate — Applied between base and intermediate coats to attain a slip-
resistant texture to the floor finish.

4. Power-Tread Series 237 Intermediate Coat — Modified polyamine epoxy.

5. Everthane Series 248 — Aliphatic moisture cured urethane, applied in two colors: one
designated as the “field” color; the other designated as the “walkway” color.

6. Everthane Series 248 — Aliphatic moisture cured urethane, applied in a third,
contrasting color for stripe and letter graphics.

B. Sanitile 985 PA by Carboline, consisting of:
1. Primer — Carboguard 1340 WB waterborne epoxy filler and primer.
2. Sanitile 985 PA Base Coat — High-solids polyaspartic.

3. Silica Aggregate — Applied between base and intermediate coats to attain a slip-
resistant texture to the floor finish.

4, Sanitile 985 PA Intermediate Coat — High-solids polyaspartic.

5. Carbothane 134 VOC - Aliphatic acrylic polyurethane, applied in two colors: one
designated as the field color; the other designated as the walkway color.

6. Carbothane 134 VOC — Aliphatic acrylic polyurethane, applied in a third, contrasting
color for stripe and letter graphics.
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2.03.

2.04.

2.05.

21213

C.  System by another manufacturer that:

1. Is of the same generic type.

2. Conforms to the performance requirements of this section.

3. Is approved by the Engineer as an equal.
ACCESSORIES

A. Vapor Blocking Mortar or Liquid Vapor Retarder

1. To be used only if required to meet the installation requirements for humidity and
moisture vapor transmission of the substrate.

2. Type recommended by the finish system manufacturer for the particular project
conditions.
B. Installation Accessories for Control Joints, Movement Joints and Cove Base
1. As recommended by the system manufacturer and shown on approved shop
drawings.
2. Include as needed: joint sealants, compressible backers, reinforcing fabrics and edge

termination sealants or trim.
3. Special installation tools recommended by the system manufacturer.
COLORS
A. Primer — Manufacturer’s standard color.

B. Base Coat or Undercoat — Light, neutral color that contrasts with top or sealer coat so that
coverage may be visually verified.

C. Top Coat

1. Field Area — Medium gray such as Carboline Sanitile 985 PA color C703.

2. Walkway Area — Medium red such as Carboline Sanitile 985 PA color 0516.
BASE
A. Primer — Manufacturer’s standard color.

B. Base Coat or Undercoat — Light, neutral color that contrasts with top or sealer coat so that
coverage may be visually verified.

C. Base Details

1. Cant cove where floor slab abuts or passes under concrete block or drywall
partitions, 6 inches tall.

2. Compatible urethane sealant over compressible filler where floating slab terminates
adjacent to exterior walls.
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PART 3

3.01.

3.02.

3.03.

3.04.

21213

EXECUTION

EXAMINATION

A.  Verify that surfaces are smooth and flat with maximum variation of 1/4 inch in 10 feet and
are ready to receive work.

B. Verify concrete floors have cured a minimum 28 days, meet manufacturer’'s
recommendations for humidity and moisture vapor transmission, and exhibit negative
alkalinity, carbonization, or dusting.

C. If moisture testing exceeds manufacturer’s limits, install manufacturer approved vapor
barrier such as vapor blocking mortar. Verify that slabs with barrier meet manufacturer’s
recommended limits.

D.  Verify floor is free of substances that may impair adhesion of new adhesive and finish
materials.

PREPARATION

A. Remove sub-floor ridges and bumps. Fill low spots, cracks, joints, holes, and other defects
with sub-floor filler.

B. Shot blast or mechanically abrade (scarify) to remove laitance, curing compounds, sealers,
and other contaminants, and provide required surface profile per flooring manufacturer.

C.  Vacuum clean substrate.

D. Conformance to ASTM D4258 and ASTM D4259, or SSPC-SP13/NACE 6, is the minimum

acceptable level of preparation.

INSTALLATION — FLOORING

A

Before starting installation: verify that substrate temperature, air temperature and relative
humidity are within the manufacturer’'s recommended ranges and will remain stable during
curing times.

Apply each layer of the system in accordance with manufacturer's instructions.

Apply each layer at the upper end of the manufacturer’s recommended thickness.

Broadcast silica or quartz aggregate at layer in system as recommended by the
manufacturer to achieve the required slip resistance.

Sequence the installation of joint and base accessories as recommended by the system
manufacturer to achieve the details shown by approved shop drawings.

Install stripes and lettering of top coat materials where shown on drawings and as directed
by Engineer.

PROTECTION OF FINISHED WORK

A.

B.

Prohibit traffic on floor finish for 48 hours after installation.

Barricade area to permit uninterrupted curing.
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C. Install base divider strips at all boundaries between sections of finish installed at different
times.

END OF SECTION
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SECTION 10441

SIGNS
PART 1 GENERAL
1.01. SECTION INCLUDES
A. Interior and exterior wall-mounted fiberglass signs.

B. Safety warning signs.
C. Instructional signs.
1.02. SUBMITTALS

A. Submit under provisions of Section 01300, Submittals.

B. Manufacturer's Data - Submit descriptive literature and specifications, including color chart.

C.  Submit shop drawings depicting sign styles, lettering font, foreground and background
colors, locations above finished floor and adjacent to doors, a list of all signs to be provided
indicating sign location and text, and overall dimension of each sign and method of
attachment.

D.  Submit manufacturer's standard warranty information.

1.03. REGULATORY REQUIREMENTS

A.  Wall-mounted signs shall conform to ICC/ANSI A 117.1 - 1998 - Accessible and Usable
Buildings and Facilities, Sub-chapter 703.

1.04. DELIVERY, STORAGE, AND HANDLING

A. Sign packages shall have exterior labels indicating the name of the building or buildings
where they are to be installed.

B.  Store adhesive or tape materials at temperatures within the manufacturer's recommended
installation temperature range.

1.05. ENVIRONMENTAL REQUIREMENTS
A. For mounting methods utilizing adhesive or tape materials: do not install signs when
ambient temperature is below 70 degrees F. Maintain this minimum during and after
installation of signs.
PART 2 PRODUCTS
2.01. MANUFACTURERS

A.  Best Sign Systems, Inc., Montrose, CO

B.  Apco Signs, Atlanta, GA
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C.  Seton Identification Products, Branford, CT
D. Orequal.
2.02. SIGNS
A. Exterior Building Designation Signs
1. Etched fiberglass with non-glare, UV-resistant painted surface.
2. Base material thickness to be 0.25 inch.
3. Minimum Width - 10 inches; minimum height: 3 inches.

4. Building name lettering and Braille as required by ICC/ANSI A 117.1 - 1998.

5. Raised white letters on black background.

6. Mounting by countersunk stainless steel screws in pre-drilled holes with expansion
sleeves. Plastic spacing sleeves behind signs as required to attain plum and true
alignment.

7. Best Sign Systems HC300, equal series by Apco Signs, or equal.
B. Safety Warning Signs/Equipment Signs

1. Where self-adhesive application is possible: flexible vinyl with a clear polyester
coating or high-performance polyester.

2. Where it is necessary to mount the sign on railings or other framework near the
hazard: 0.063 inch aluminum secured with stainless steel U-bolts or other appropriate
stainless steel fasteners.

3. Rectangular signs are to be a minimum size of 10 inches wide by 7 inches high.

PART 3 EXECUTION
3.01. EXAMINATION

A.  Verify that surfaces are ready to receive work.

B. Beginning installation means installer accepts existing surfaces.
3.02. INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install signs after doors and surfaces are finished.

C. Building identification signs shall be mounted:

1. So that the baseline of characters shall be no less than 48 inches above, and no
more than 60 inches above, the adjacent floor or ground surface.
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2. Outside the room on the wall next to the door on the latch side. For double doors, the
sign shall be mounted to the right of the right-hand door.

3. Where there is no wall space on the latch side of a single door, or to the right side of
double doors, signs shall be mounted on the nearest adjacent wall.

4, If wall space is not available in any of the locations designated in items 1 through 3
above, signs may be mounted on the push side of doors provided that the doors are
equipped with closers but do not have hold-open devices.

5. The same location specifications apply to signs associated with doors whether at the
interior or at the exterior of buildings.

Safety warning signs shall be mounted so as to be clearly visible to the person approaching
the equipment or area referenced by the sign. Sign locations shall be in compliance with
OSHA regulations. Where possible, signs are to be mounted directly on the tanks, cabinets,
or equipment referenced by the safety message. Coordinate mounting locations with
Engineer.

REQUIRED SIGNS

A.

Provide red "NON-POTABLE WATER - DO NOT DRINK" safety signs, per Paragraph
2.02.B, at the following locations:

1. Hose bibs.
2. Yard hydrants.
Provide "No Smoking" signs, per Paragraph 2.02.B, inside all entrances to each building.

Fire Extinguisher - Provide identifying sign at each unit per Paragraph 2.02.B.

END OF SECTION

SIGNS 10441-3



PART 1
1.01.

1.02.

1.03.

1.04.

1.05.

1.06.

PART 2
2.01.
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SECTION 10522
FIRE EXTINGUISHERS

GENERAL
SECTION INCLUDES
A. Fire extinguishers as shown on plans.
REFERENCES
A. NFPA 10 - Portable Fire Extinguishers
B. UL 299 - Dry Chemical Fire Extinguishers
C. UL 711 - Rating and Testing of Fire Extinguishers
SUBMITTALS FOR REVIEW

A. Section 01300, Submittals: Procedures for submittals.

B.  Shop Drawings - Indicate wall bracket mounted measurements and location.

C. Product Data - Provide extinguisher operational features, color and finish, and anchorage

details.

D. Manufacturer's Installation Instructions - Indicate special criteria and wall coordination

requirements.

E. Maintenance Data - Include test, refill or recharge schedules and re certification

requirements.
QUALITY ASSURANCE
A. Provide units conforming with UL 711 and UL 299.

REGULATORY REQUIREMENTS

A.  Conform to applicable codes and NFPA 10 for requirements for extinguishers.

ENVIRONMENTAL REQUIREMENTS

A. Do not install extinguishers when ambient temperature may cause freezing of extinguisher

ingredients.

PRODUCTS
SCOPE

A.  Provide two fire extinguishers for each door location unless otherwise noted on the

Drawings. Locate the fire extinguishers after all other equipment and panels have been

placed, and at the location determined by the Owner.

FIRE EXTINGUISHERS
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2.02. MANUFACTURERS
A.  Manufacturers
1. Larsen’s Manufacturing Company - Model MP10.
2. JL Industries Incorporated - Model Cosmic 10E.
3. Buckeye Fire Equipment Company.
4. Or, an approved equal.
2.03. EXTINGUISHERS

A. Dry Chemical Type - UL 299, heavy duty steel tank with pressure gage; Classes A, B, and
C fires, Size 10 Ibs.

B. Extinguisher Finish - Epoxy enamel, red color.
2.04. ACCESSORIES

A.  Extinguisher Brackets - Manufacturer’s standard formed steel, Larsen’s B-2 or equal.

PART 3 EXECUTION
3.01. EXAMINATION
A. Coordination: Verification of existing conditions before starting work.
B. Verify rough openings for cabinet are correctly sized and located.
3.02.  INSTALLATION
A. Install in accordance with manufacturer's instructions.

B. Install brackets plumb and level; secure rigidly in place 4 feet 4 inches from finished floor to
top of fire extinguisher operating handle.

C. Fasten brackets into masonry construction with adhesive anchors.

D. Provide one fire extinguisher adjacent to each exterior personnel door. Maintain at least
6-inch clearance between edge of door and any part of extinguisher or bracket.

END OF SECTION
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SECTION 10800

TOILET AND BATH ACCESS

PART 1 GENERAL
1.01. SECTION INCLUDES
A.  Toilet and washroom accessories, including the following:
1. Toilet tissue holder.
2. Soap dispenser.
3. Mirror.
4. Paper towel dispenser.
5. Waste receptacle.
B. Grabbars.

1.02. REFERENCES

ANSI A117 .1 Accessible and Usable Buildings and Facilities

ASTM A123 Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products

ASTM A167 Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and
Strip

ASTM A269 Seamless and Welded Austenitic Stainless Steel Tubing for General
Service

ASTM A1008 Steel Sheet, Cold-Rolled Carbon, Structural High Strength Low Alloy and
High Strength Low Alloy with Improved Formability, Commercial Quality

ASTM B456 Electrodeposited Coatings of Copper Plus Nickel Plus Chromium and
Nickel Plus Chromium
NEMA LD-3 High Pressure Decorative Laminates

1.03. SUBMITTALS

A. Submit under provisions of Section 01300, Submittals.

B. Product Data - Provide data on accessories describing size, finish, details of function,
attachment methods. Product literature shall be clearly marked to the specific model, size,
finish, and configuration.

1.04. REGULATORY REQUIREMENTS
A. Conform to ANSI A117.1 code for access for the disabled.
1.05. FIELD MEASUREMENTS

A.  Verify that field measurements are as indicated and on product data furnished by the
manufacturer.
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PART 2

2.01.

2.02.

2.03.

2.04.

2.05.
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COORDINATION

A. Coordinate the work with the placement of internal wall reinforcement and reinforcement of
toilet partitions and shower stalls to receive anchor attachments.
PRODUCTS

MANUFACTURERS

A. Bobrick, New York, NY.

B. Bradley Corporation, Menomonee Falls, WI.

C.  American Specialties, Inc., Yonkers, NY.

D.  Substitutions - Under provisions of Division 1 sections.

MATERIALS

A.  Sheet Steel - ASTM A366.

B. Stainless Steel Sheet - ASTM A167, Type 304.

C. Tubing - ASTM A269, stainless steel.

D. Fasteners, Screws, and Bolts - Hot dip galvanized or stainless steel.

E. Expansion Shields - Fiber, lead, plastic, or rubber as recommended by accessory
manufacturer for component and substrate.

FABRICATION

A.  Weld and grind joints of fabricated components, smooth.

B. Form exposed surfaces from single sheet of stock, free of joints. Form surfaces flat without
distortion. Maintain surfaces without scratches or dents.

C. Fabricate grab bars of tubing, free of visible joints, return to wall with end attachment
flanges. Form bar with 1-1/2 inches clear of wall surface. Knurl grip surfaces.

D. Shop assemble components and package complete with anchors and fittings.
E. Provide steel anchor plates, adapters, and anchor components for installation.
KEYING

A.  Supply three keys for each accessory to Owner.

FINISHES

A.  Stainless Steel - No. 4 satin luster finish.

B. Backpaint components with paint or other effective means of isolation where contact is
made with dissimilar metals to prevent electrolysis.
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PART 3 EXECUTION

3.01.

3.02.

3.03.
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EXAMINATION

A. Verify that site conditions are ready to receive work and dimensions are as indicated on
shop drawings and instructed by the manufacturer.

B.  Verify exact location of accessories for installation.

INSTALLATION

A. Install accessories in accordance with manufacturer’s instructions and ANSI A117.1.

B. Install plumb and level, securely and rigidly anchored to substrate with all fasteners concealed

from view.
COMPONENTS
Room
Item Locations Numbers Bobrick*

20-inch Grab Bar Vertical 1 each JA-101 B-6806 x 36
Two-Roll Toilet Paper Holder 1 each JA-101 B-2740
Soap Dispenser 1 each JA-101 B-4112
Mirror: 24 inches wide by 36 inches high 1 each JA-101 B-290 2436
Stainless Steel Shelf 1 each JA-101 B-295 x 18
Waste Receptacle 1 each JA-101 B-2260

*Bradley or accessories from other manufacturers must be equal to Bobrick items listed.

END OF SECTION
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SECTION 11291

SLIDE GATES

GENERAL

DESCRIPTION OF WORK

A. Furnish, install, and test slide gates complete with operators, spare parts, manufacturer’s
services, and all other necessary appurtenances in compliance with the Contract
Documents.

B. Furnish, install, and test the wet well slide gate complete with gate, actuator, spare parts,
manufacturer’s services, and all other necessary appurtenances, in compliance with the
Contract Documents.

C. Data not specified in this section shall be the manufacturer’s standard for the size
equipment specified.

REFERENCES

A. ASTM A276 - Standard Specification for Stainless Steel Bars and Shapes

B. ASTM D2000 - Rubber Products

C. ASTM B505 - Standard Specification for Copper Alloy Continuous Castings

D. ASTM B584 - Standard Specification for Copper Alloy Sand Castings for General
Applications

E. ASTM D4020 - Standard Specifications for Ultra-High-Molecular-Weight Polyethylene
Molding and Extrusion Materials

F. ASME/ANSI B16.1 - Cast Iron Pipe Flanges and Flanged Fittings

G. AWWA C561 - Fabricated Stainless Steel Slide Gates

PERFORMANCE REQUIREMENTS

A.  All gates shall meet the leakage requirements of AWWA Standard C561, latest edition. In
no case shall leakage exceed 0.10 gpm/ft of wetted seal perimeter in seating head and
unseating head conditions.

SUBMITTALS

A. Provide in accordance with Sections 01300, Submittals;01640, Equipment-General; and as

supplemented herein. Submittals shall include, but not be limited to, the following:
1. Shop Drawings
a. Operating characteristics and nameplate data

b. Manufacturer’s catalog information, descriptive literature, specifications, etc. for
pumps, motors, and accessories.
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10.

11.

C. Manufacturer’s certified installation drawings containing all critical dimensions,
weights, etc. required for installation of the equipment.

d. List of recommended spare parts other than those specified.

e. Electrical schematics.

f. Motor information.

g. Shop and field painting information. If no field painting is proposed, submit a
certification from the manufacturer in accordance with Section 09900, Painting,

for the Engineer’s review and approval.

h. Shop and field testing procedures, equipment to be used and ANSI/HItesting
tolerances to be followed.

i. Warranty.

Performance affidavits.

Certifications for iron and steel products in accordance with AlS requirements.
Shop test results.

Manufacturer’s installation certificate.

Certification of equipment compliance.

Preliminary Field Test Reports

Functional Test Reports.

Training Plans.

Recordings of training sessions (to be completed by and coordinated withthe
Contractor).

Written training reports.

B. Provide operation and mainte