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WAYNE STATE UNIVERSITY Fountain Court Renovation
WSU Project No. 999-222859

INFORMATION FOR BIDDERS

OWNER: Board of Governors
Wayne State University

PROJECT: Fountain Court Renovation
Project No. 999-222859

LOCATION: Wayne State University
NA
Detroit, Michigan 48202

OWNER’S AGENT: Kimberly Tomaszewski, Buyer
WSU - Procurement & Strategic Sourcing
5700 Cass, Suite 4200
Detroit, Michigan 48202
313-577-3757 / 313-577-3747 fax
ac9934@wayne.edu & copy rfpteaml@wayne.edu

OWNER'S REPRESENTATIVE: Chrystal Camilleri, Project Manager
Facilities Planning & Management
Design & Construction Services
Wayne State University
5454 Cass Avenue
Detroit, Michigan 48202

Architect: Hamilton Anderson
1435 Randolph, Ste. 200
Detroit MI. 48226

SPECIAL NOTE: Right to reject any and all proposals, either in whole or in part and to waive any irregularities therein
is reserved by the Owner.

BIDS ADVERTISED: April 23, 2015

BIDDING: Bidding documents may be obtained by vendors from the University Purchasing Web Site at
http://Iwww.forms.procurement.wayne.edu/Adv_bid/Adv_bid.html beginning April 23, 2015. When visiting the
Web Site, click on the "Construction” link in green. Copies of the RFP will not be available at the pre-proposal
meeting.

MANDATORY Pre-Bid Conference: 2:00 pm, local time, April 29, 2015 to be held at Wayne State University —
5700 Cass Ave. , 4400 AAB, Detroit, MI, 48202. Late Arrivals may not be permitted to submit bids.

OPTIONAL Second Walk Through: (if needed) To be determined at the conclusion of the pre-bid conference,
by those in attendance.

DUE DATE FOR QUESTIONS: Due Date for questions shall be May 1, 2015 at 12:00 Noon. All questions must be
reduced to writing and emailed to the attention of Kimberly Tomaszewski, Buyer at ac9934@wayne.edu, copy to
Robin Watkins, Buyer at: rfpteaml@wayne.edu.

Bids Due: Sealed proposals for lump-sum General Contract will be received at the office of the Procurement &
Strategic Sourcing located at 5700 Cass Avenue, Suite 4200, Detroit, Ml 48202 on May 6, 2015, until 2:00 p.m. (local
time).

No public bid opening will be held.

Bid Qualification Meeting: Bidders must be available for bid prequalification meeting the day following the bid
opening. The lowest qualified bidder will be contacted and requested to meet with Facilities Planning & Management
at their office located at 5454 Cass Avenue, Detroit, Ml 48202. During the prequalification, the Vendor must provide a
Project Schedule and a Schedule of Values, including a list of Contractor’'s suppliers, subcontractors and other
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WAYNE STATE UNIVERSITY Fountain Court Renovation
WSU Project No. 999-222859

qualifications.

An unsigned contract will be given to the successful Contractor at the conclusion of the Pre Award meeting, if all
aspects of the bid are in order. The Contractor has 5 business days to return the contract to the Project Manager for
University counter signature. The contractor must also submit a Performance Bond as outlined above and a
Certificate of Insurance in the same 5 business day period. In the event the Contractor fails to return the documents
in this 5 day period, the University reserves the right to award the contract to the next most responsive bidder.

All available information pertaining to this project will be posted to the Purchasing web site at

http://www.forms.procurement.wayne.edu/Adv_bid/Adv_bid.html.
Information that is not posted to the website is not available/not known
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WAYNE STATE UNIVERSITY Fountain Court Renovation

OWNER:

PROJECT:

LOCATION:

WSU Project No. 999-222859

INSTRUCTIONS TO BIDDERS

Board of Governors
Wayne State University

Fountain Court Renovation
Project No. 999-222859

Wayne State University
NA,
Detroit, Michigan 48202

OWNER’S AGENT: Kimberly Tomaszewski, Buyer

WSU - Procurement & Strategic Sourcing

5700 Cass, Suite 4200

Detroit, Michigan 48202

313-577-3757 / 313-577-3747 fax
ac9934@wayne.edu & copy rfpteaml@wayne.edu

1. PROPOSALS

A

The Purchasing Agent will receive sealed Proposals for the work as herein set forth at the place
and until the time as stated in the "Information for Bidders", a copy of which is bound herewith in
theses specifications. No public bid opening will be held.

Proposals shall be for a lump-sum General Contract for the entire work of the Project as
provided in the Form of Proposal.

Proposals shall be submitted in duplicate on forms furnished with the Bidding documents. The
forms must be fully filled out in ink or typewritten with the signature in longhand, and the completed
forms shall be without alterations, interlineations, or erasures. Forms shall contain no
recapitulations of the work to be done. Each proposal shall be delivered in an opaque sealed
envelope, marked "PROPOSAL" AND SHALL BEAR THE NAME OF THE PROJECT AND THE
NAME OF THE BIDDER. Proposals submitted by telephone or telegraph will not be accepted.
Modifications by telephone or telegraph to previously submitted proposals will not be accepted.

(revised 5-29-2009) All base bids must be conforming to the detailed specifications and drawings
provided by the University, including any Addenda issued. Voluntary Alternates will only be
considered if the Contractor has also submitted a conforming base bid. Any stipulation of voluntary
alternates or qualifications contrary to the Contract requirements made by the Bidder in or
accompanying his proposal as a condition for the acceptance of the Contract will not be considered
in the award of the Contract and will cause the rejection of the entire Proposal.

The competency and responsibility of Bidders will be considered in making the award. The
Owner does not obligate himself to accept the lowest or any other bids. The Owner
reserves the right to reject any and all bids and to waive any informalities in the Proposals.

2. PROPOSAL GUARANTEE (revised 3-22-2012)

A

A certified check or bank draft payable to the Owner, or satisfactory Bid Bond executed by the
Bidder and Surety Company, in an amount equal to not less than five percent (5%) of the maximum
proposal amount shall be submitted with each Proposal, which amount may be forfeited to the
Board of Governors, Wayne State University, if the successful Bidder refuses to enter into a
Contract within ninety (90) days from receipt of Proposals.

Bond must be issued by a Surety Company with an “A rating as denoted in the AM Best Key Rating
Guide”

INSTRUCTIONS TO BIDDERS 00100-1



WAYNE STATE UNIVERSITY Fountain Court Renovation

WSU Project No. 999-222859

C. The bid deposit of all bidders except the lowest three will be returned within three (3) days after the
bids are opened. After the formal Contract and bonds are approved, the bid deposit will be
returned to the lowest three bidders, except when forfeited.

D. Bid bonds shall be accompanied by a Power of Attorney authorizing the signer of the bond to do so
on behalf of the Surety Company.

E. Withdrawal of Proposals is prohibited for a period of ninety (90) days after the actual date of
opening thereof.

3. CONTRACT SECURITY (revised 3-22-2012)

A.The successful Bidder will be required to furnish a Performance Bond and Labor and Material Payment

bond in an amount equal to 100% of the contract award amount, and include such cost in the
Proposal, complying with the laws of the State of Michigan. The graduated formula no longer
applies.

Performance Bond and Labor and Material Payment Bond shall be from a surety company
acceptable to the Owner and made payable as follows:

(1) A bond for 100% of the contract award amount to the Board of Governors of Wayne State
University, and guaranteeing the payment of all subcontractors and all indebtedness
incurred for labor, materials, or any cause whatsoever on account of the Contractor in
accordance with the laws of the State of Michigan relating to such bonds.

(2) A bond for 100% of the contract award amount to the Board of Governors of Wayne State
University to guarantee and insure the completion of work according to the Contract.

The only acceptable Performance Bond shall be the AIA A312 — 2010.

Bond must be issued by a Surety Company with an “A rating as denoted in the AM Best Key Rating
Guide”.

4. BOND CLARIFICATION

For bids below $50,000.00,

A. Bid bond will not be required.
B. Performance Bond will not be required.
5. INSPECTION
A. Before submitting his Proposal, each Bidder shall be held to have visited the site of the proposed
work and to have familiarized himself as to all existing conditions affecting the execution of the work
in accordance with the Contract Documents. No allowance or extra consideration on behalf of the
Contractor will subsequently be made by reason of his failure to observe the Conditions or on
behalf of any subcontractor for the same reason.
6. EXPLANATION TO BIDDERS AND ADDENDA
A. Neither the Owner nor Representative nor Purchasing Agent will give verbal answers to any
inquiries regarding the meaning of drawings and specifications, and any verbal statement regarding
same by any person, previous to the award, shall be unauthoritative.
B. Any explanation desired by Bidders must be requested of the Purchasing Agent in writing, and if

explanation is necessary, a reply will be made in the form of an Addendum, a copy of which will be
forwarded to each Bidder registered on the Bidders' List maintained by Procurement & Strategic
Sourcing.

INSTRUCTIONS TO BIDDERS 00100 - 2



WAYNE STATE UNIVERSITY Fountain Court Renovation

C.

WSU Project No. 999-222859

All addenda issued to Bidders prior to date of receipt of Proposals shall become a part of these
Specifications, and all proposals are to include the work therein described.

7. INTERPRETATION OF CONTRACT DOCUMENTS

A

If any person contemplating submitting a bid for the proposed Contract is in doubt as to the true
meaning of any part of the drawings, specifications, or other Contract Documents, he may submit to
the Purchasing Agent, a written request for an interpretation thereof. The person submitting the
request will be responsible for its prompt delivery. Any interpretation of the Contract Documents
will be made by an addendum duly issued. A copy of such addendum will be mailed and delivered
to each registered Bidder. Each proposal submitted shall list all addenda, by numbers, which have
been received prior to the time scheduled for receipt of proposal.

8. SUBSTITUTION OF MATERIALS AND EQUIPMENT*

A

9. TAXES

Whenever a material, article or piece of equipment is identified on the Drawings or in the
Specifications by reference to manufacturers' or vendors' names, trade names, catalog numbers, or
the like, it is so identified for the purpose of establishing a standard, and any material, article, or
piece of equipment of other manufacturers or vendors which will perform adequately the duties
imposed by the general design will be considered equally acceptable provided that the material,
article, or piece of equipment so proposed is, in the opinion of the Architect, of equal substance,
appearance and function. It shall not be purchased or installed by the Contractor without the
Architect's written approval.

The Bidder shall include in his lump sum proposal and make payment of all Federal, State, County
and Municipal taxes, including Michigan State Sales and Use Taxes, now in force or which may be
enacted during the progress and completion of the work covered.

10. REQUIREMENTS FOR SIGNING PROPOSALS AND CONTRACTS

A

The following requirements must be observed in the signing of proposals that are submitted:

(1) Proposals that are not signed by individuals making them shall have attached thereto a
Power of Attorney, evidencing the authority to sign the Proposal in the name of the person
for whom it is signed.

(2) Proposals that are signed for partnership shall be signed by all of the partners or by an
Attorney-in-Fact. If signed by an Attorney-in-Fact, there must be attached to the Proposal
a Power of Attorney evidencing authority to sign the Proposal, executed by the partners.

(3) Proposals that are signed for a corporation shall have the correct corporate name thereof
and the signature of the President or other authorized officer of the corporation, manually
written in the line of the Form of Proposal following the words "signed by". If such a
proposal is signed by an official other than the President of the Corporation, a certified
copy of resolution of the Board of Directors, evidencing the authority of such official to sign
the bid, shall be attached to it. Such proposal shall also bear the attesting signature of the
Secretary of the Corporation and the impression of the corporate seal.

11. QUALIFICATIONS OF BIDDERS

A

The Owner may request each of the three (3) low bidders to submit information necessary to satisfy
the Owner that the Bidder is adequately prepared to fulfill the Contract. Such information may
include past performance records, list of available personnel, plant and equipment, description of
work that will be done simultaneously with the Owner's Project, financial statement, or any other
pertinent information. This information and such other information as may be requested will be
used in determining whether a Bidder is qualified to perform the work required and is responsible
and reliable.

INSTRUCTIONS TO BIDDERS 00100 -3



WAYNE STATE UNIVERSITY Fountain Court Renovation

12.

13.

14.

15.

16.

WSU Project No. 999-222859

SPECIAL REQUIREMENTS

A. The attention of all Bidders is called to the General Conditions, Supplementary General Conditions,
and Special Conditions, of which all are a part of the Specifications covering all work, including
Subcontracts, materials, etc. Special attention is called to those portions dealing with Labor
Standards, including wages, fringe benefits, Equal Employment Opportunities, and Liquidated
Damages.

B. Prior to award of the project, the apparent low bidder will be required to produce a schedule of
values which will include the proposed subcontractors for each division of work and whether the
subcontractor is signatory or non-signatory. A contract will not be issued to the apparent low bidder
until this document is provided. A contractor will have one week to produce this document. If the
required document is not received within this time, the bidder will be disqualified.

NOTICE OF AWARD/ACCEPTANCE OF BID PROPOSAL (revised 12-15-2009)

A. The Proposal shall be deemed as having been accepted when a copy of the Contract (fully
executed by both the vendor and the appropriate signatory authority for the University), with any/all
Alternates, Addenda, and Pre-Contract Bulletins, as issued by the office or agent of the Owner has
been duly received by the Contractor. After signing the Contracts, the Contractor shall then return
all copies, plus any required bonds and certificates of insurance, to the office of the Owner's
Representative, at 5454 Cass, Wayne State University, Detroit, Ml 48202. Construction will begin
when the fully-executed contract has been returned to the Contractor.

TIME OF STARTING AND COMPLETION

A. It is understood that the work is to be carried through to substantial completion with the utmost
speed consistent with good workmanship and to meet the established start and completion dates.

B. The Contractor shall begin work under the Contract without delay, upon receipt of a fully-executed
contract from the Owner, and shall substantially complete the project ready for unobstructed
occupancy and use of the Owner for the purposes intended within the completion time stated in the
Contract.

C. The Contractor shall, immediately upon receipt of fully-executed contract, schedule his work and
expedite deliveries of materials and performance of the subcontractors to maintain the necessary
pace for start and completion on the aforementioned dates.

CONTRACTOR’'S PERFORMANCE EVALUATION (2-2015)

In an effort to provide continuous process improvement regarding the construction of various university
projects, Wayne State University is embarking upon a process of evaluating the contractor’s overall
performance following the completion of work. At the conclusion of the construction project a subjective
evaluation of the Contractor’s performance will be prepared by the Project Manager and the supervising
Director of Construction. The evaluation instrument that will be used in this process is shown in Section
00440-01 - Contractor’s Performance Evaluation.

BIDDING DOCUMENTS

A. Bid specifications are not available at the University, but are available beginning April 23, 2015
through Wayne State University Procurement & Strategic Sourcing’s Website for Advertised Bids:
http://www.forms.procurement.wayne.edu/Adv_bid/Adv_bid.html. The plans for this project
can be viewed in advance and/or printed from the above website. Copies of the RFP will not be
available at the pre-proposal meeting.

B. DOCUMENTS ON FILE (revised 12-2007)

(1) Wayne State University Procurement & Strategic Sourcing’s Website.
All available information pertaining to this project will be posted to the Purchasing web site

at http://iwww.forms.procurement.wayne.edu/Adv_bid/Adv_bid.html.
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WAYNE STATE UNIVERSITY Fountain Court Renovation
WSU Project No. 999-222859

Information that is not posted to the website is not available/not known.

(2) Notification of this Bid Opportunity has been sent to DUNN BLUE (for purchase of Bid
Documents only), DODGE REPORTS, REED CONSTRUCTION, CONSTRUCTION
NEWS and the CONSTRUCTION ASSOCIATION OF MICHIGAN (CAM).

(3) Please note: Effective December 1, 2007, bid notices will be sent only to those Vendors
registered to receive them via our Bid Opportunities list serve. To register, to
http://www.forms.procurement.wayne.edu/Adv_bid/Adv_bid.html, and click on the
“Join our Listserve” link at the top of the page.

INSTRUCTIONS TO BIDDERS 00100 -5



WAYNE STATE UNIVERSITY Fountain Court Renovation
WSU Project No. 999-222859

NOTICE OF MANDATORY PRE-BID CONFERENCE

PROJECT: Fountain Court Renovation,

PROJECT NOS.: WSU PROJECT NO. 999-222859
It is MANDATORY that each Contractor proposing to bid on this work must attend a pre-bid conference at the following location:
Wayne State University
5700 Cass Ave. , 4400 AAB
Detroit Ml 48202
2:00 pm, local time, April 29, 2015

The purpose of this conference is to clarify the procedures, scope of work, and to identify any omissions and/or inconsistencies
that may impede preparation and submission of representative competitive bids.

An attendance list shall be prepared and minutes of the conference shall be furnished to all those attending.
Any clarifications or corrections that cannot be made at the conference will be by Addendum.

For your convenience a map of the University and appropriate parking lots can be downloaded and printed from:
http://campusmap.wayne.edu/. Guest parking in any of the University student and guest lots is $7.00. A detailed list of Cash &
Coin operated lots can be viewed at http://purchasing.wayne.edu/cash_and_credit_card_lots.php. Cash lots dispense
change in quarters. Due to time constraints, Vendors are encouraged to avoid parking at meters on the street (especially blue
“handicapped” meters).

All available information pertaining to this project will be posted to the Purchasing web site at

http://Iwww.forms.procurement.wayne.edu/Adv_bid/Adv_bid.html.
Information that is not posted to the website is not available/not known.
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WAYNE STATE UNIVERSITY Fountain Court Renovation
WSU Project No. 999-222859

AGENDA
l. Welcome and Introductions
A. Wayne State University Representatives
B. Vendor Representatives

C. Sign in Sheet- be sure to include your fax number and email address (LEGIBLY) on the sign in sheet.

1. Brief Overview of Wayne State University
A. Purpose and Intent of RFP.
B. Detailed review of the RFP and the requirements for a qualified response.
C. Review of all pertinent dates and forms that are REQUIRED for a qualified response.

1l. Vendor Questions/Concerns/Issues
A. Questions that can be answered directly by the appropriate person in this meeting will be answered and
both question and answer will be recorded in the minutes of the meeting.

B. Questions that need to be researched will be answered and a nature of clarification will be emailed to the
appropriate ListServ. See http://www.forms.purchasing.wayne.edu/Adv_bid/Adv_Bid_Listserve.html
for a list of ListServ Bid Lists.

C. Minutes will be emailed to all participants of the meeting within a reasonable amount of time. (be sure to
include your email address/addresses on the sign in sheet)

D. AQuestions and concerns that come up after this meeting are to be addressed to Kimberly Tomaszewski,
Procurement & Strategic Sourcing. Discussion with other University members is seriously discouraged and
could lead to disqualification from further consideration. All questions and answers will be recorded and
emailed to all participants of the RFP.

E. Due date for questions is May 1, 2015, 12:00 noon.

V. Proposal Due Date- May 6, 2015, 2:00 p.m.
V. Final Comments
VI. Adjourn

NOTICE OF MANDATORY PRE-BID CONFERENCE 00250 - 2



WAYNE STATE UNIVERSITY

VENDOR NAME

Fountain Court Renovation
WSU Project No. 999-222859

GENERAL CONTRACT - PROPOSAL FORM (revised 1 - 2011)

Please Note — Vendors must Pre-qualify themselves when responding to this bid opportunity. Our Prequalification
guestions can be found on page 4 of this section.

OWNER:

PROJECT:

PROJECT NO.:

PROJECT TYPE:

PURCHASING AGENT:

OWNER'S REPRESENTATIVE:

TO:

BASE PROPOSAL:

LAWN REPLACEMENT:

CONTRACT CHANGE
ORDERS: (revised 4-01-2011)

FORM OF PROPOSAL FOR THE GENERAL CONTRACT

Board of Governors
Wayne State University

Fountain Court Renovation
WSU PROJECT NO. 999-222859
General Construction Work

Kimberly Tomaszewski, Buyer

WSU - Procurement & Strategic Sourcing

5700 Cass, Suite 4200

Detroit, Michigan 48202

313-577-3757/ 313-577-3747 fax
ac9934@wayne.edu & copy rfpteaml@wayne.edu

Chrystal Camilleri, Project Manager
Design & Construction Services
Facilities Planning & Management
Wayne State University

5454 Cass Avenue

Detroit, Michigan 48202

Board of Governors
Wayne State University
Detroit, Michigan

The undersigned agrees to enter into an Agreement to complete the entire work of the
Fountain Court Renovation project (WSU Project No. 999-222859) in accordance with
the Bidding Documents for the following amounts:

$ Dollars

The undersigned agrees that, in the event of existing lawn or landscaping damage, due to
the Contractor's work, that has not been properly addressed and repaired to the
satisfaction of the University, the University may repair/replace the lawn and/or
landscaping, and that the expense will be at a unit cost of $10.00 per square yard for
lawn, and landscaping at a rate of 1.5 times the cost of said repairs, the full cost of
which shall be reimbursed by the contractor.

The undersigned agrees to the following pricing formula and rates
for changes in the contract work:

1. For subcontract work, Contractor's markup for handling, overhead, profit and
bonding on subcontractors sell price, shall not exceed 5%.

00300 - 1



WAYNE STATE UNIVERSITY

TIME OF COMPLETION:

LIQUIDATED DAMAGES:

TAXES:

ADDENDA:

Fountain Court Renovation
WSU Project No. 999-222859

1.1. For subcontract work that is provided on a time and material basis,
the subcontractor shall be permitted a single markup for handling,
overhead, profit and bonding of 5%. When a markup is identified
in the subcontractor’s hourly labor rate, additional markup on
labor is not permitted.

1.1.1 For changes that are based upon a lump sum value,
subcontractor shall provide all labor and material back-ups to
ensure that duplicative charges are avoided and authorized mark-
ups for OH&P can be confirmed

2. For work by his own organization, Contractor's markup for job* and general
overhead, profit and bonding shall not exceed 5% of the net labor** and material
costs.

Within 14 days of the project’s contract execution Contractor shall provide to the
Owner; Subcontractor’s hourly labor rate breakdown details. This requirement
shall extend to the lowest level of subcontractor participation.

* Job and general overhead includes supervision and executive expenses; use charges
on small tools, scaffolding, blocking, shores, appliances, etc., and other miscellaneous job
expenses.

** Net labor cost is the sum of the base wages, fringe benefits established by governing
trade organizations, applicable payroll taxes, and increased expense for contractor's
liability insurance (Workman's Compensation, P.L. and P.D.).

(revised 4-01-2011)

The Contract is expected to be fully executed on or about 25 calendar days after
successful bidder qualification and recommendation of award. The undersigned agrees to
start construction immediately after receipt of a fully executed contract, and to complete
the work as follows:

Substantial Completion will be completed no later than August 21, 2015.

It is understood and agreed that, if project is not completed within the time specified in the
contract plus any extension of time allowed pursuant thereto, the actual damages
sustained by the Owner because of any such delay, will be uncertain and difficult to
ascertain, and it is agreed that the reasonable foreseeable value of the use of said project
by Owner would be the sum of $1000.00, One Thousand Dollars per day, and therefore
the contractor shall pay as liquidated damages to the Owner the sum of $1000.00, One
Thousand Dollars per day for each day's delay in substantially completing said project
beyond the time specified in the Contract and any extensions of time allowed thereunder.

The undersigned acknowledges that prices stated above include all applicable taxes of
whatever character or description. Michigan State Sales Tax is applicable to the work.
Bidder understands that the Owner reserves the right to reject any or all bids and to waive
informalities or irregularities therein.

The undersigned affirms that the cost of all work covered by the following Addenda are
included in the lump sum price of this proposal.

Addendum No. Date Addendum No. Date
Addendum No. Date Addendum No. Date
Addendum No. Date Addendum No. Date
Addendum No. Date Addendum No. Date
Addendum No. Date Addendum No. Date

FORM OF PROPOSAL FOR THE GENERAL CONTRACT 00300 - 2



WAYNE STATE UNIVERSITY

CONTRACTOR'S PREQUALIFICATION STATEMENT & QUESTIONNAIRE:

Fountain Court Renovation
WSU Project No. 999-222859

WSU considers this project:

Our Minimum Requirements for Construction Bids are:

General Construction Work.

Criteria Small Project Medium Project Large Project Very Large Project

bid less than $50,000 bid between $50,001 bid between $250,001 | bid greater than $2
and $250,000 and $2 million million

EMR Rating 1.0 or Less 1.0 or Less 1.0 or Less 1.0 or Less

(Experience

Modification Rating)

Bondable Vendor N.A. Required Required Required

Length of Time in 2 Years 3 Years 5 Years 5 Years

Construction Business

Demonstrated 1 or more 1 or more 2 or more 3 or more

Experience in Projects
Similar in Scope and
Price in the last 3
years

Unsuccessful Projects
on Campus in last 3
years

None Allowed

None Allowed

None Allowed

None Allowed

Failure to comply with
Prevailing Wage
and/or Project Labor
requirements

None Allowed

None Allowed

None Allowed

None Allowed

Withdrawn University 1 orless 1 orless 1 orless 1 orless
Bid (with or without

Bond forfeiture) within

the last 3 years **

Company currently not | 1 Year 2 Years 3 Years 3 Years

in Chapter 11 of the
US Bankruptcy Code

** Withdrawal of a bid is subject to the University suspension policy, for a period up to one year.

Contractors must complete the following information to determine their eligibility to participate in this bid. This

information is required with your Bid to the University

Failure to complete this form in its entirety will result in your bid being disqualified.
Check one of the following on the makeup of your company:

Corporation Individual
Partnership Joint Venture

Other (Explain)

1. How many years has your organization been in business as a contractor?

2. How many years has your organization been in business under its present business name?

FORM OF PROPOSAL FOR THE GENERAL CONTRACT 00300 - 3



WAYNE STATE UNIVERSITY Fountain Court Renovation

WSU Project No. 999-222859

3. List states in which your organization is legally qualified to do business.

4. Provide the Name and Address of your Liability Insurance Carrier.

5.  What is your current EMR Rating?
The minimum requirement is an EMR Rating of 1.0 or less for all projects. Bidders with a rating higher than 1.0
understand that their bid may be disqualified, at the sole discretion of the University.

6. What percentage of work performed on projects are by company employees; excluding any hired subcontracting and
outsourced relationships, for the bid submitted? %

7.  What percentage of work performed on your companies behalf are by subcontracted business relationships;
disallowing 1099 contracting work forces, for the bid submitted? %

8. Have you ever failed to complete any work awarded to you? If so, attach a separate sheet of explanation. Include the
name of the Project, the customer, the dates of the work, and the amount of the contract?

9. Have you withdrawn a bid after a University bid opening and/or refused to enter into a contract with the
University upon notification of award within the last 3 years? If so, state the Project Name and Number, and
the date of bid submission below.

10. Has any officer or partner of your organization ever been an officer or partner of another organization that
failed to complete a construction contract? If so, attach a separate sheet of explanation.

11. List the construction experience of the principals and superintendents of your company.

Name: Title:

Name: Title:

Name: Title:

12. List the construction Projects, and approximate dates, when you performed work similar in Scope to this project.

Project: Owner:

Contract Amount: Date Completed:

Project: Owner:

FORM OF PROPOSAL FOR THE GENERAL CONTRACT 00300 - 4



WAYNE STATE UNIVERSITY Fountain Court Renovation
WSU Project No. 999-222859

Contract Amount: Date Completed:
Project: Owner:
Contract Amount: Date Completed:

13. List the construction Projects, and approximate dates, when you performed work similar in Dollar Amount to this

project.
Project: Owner:
Contract Amount: Date Completed:
Project: Owner:
Contract Amount: Date Completed:
Project: Owner:
Contract Amount: Date Completed:
14. Is your Company “bondable”?  Yes No

15. What is your present bonding capacity? $

16. Who is your bonding agent?

NAME:

ADDRESS:

PHONE: ( )

CONTACT:

17. Does your company agree to provide financial reports to the University upon request? Failure to agree may result in
disqualification of your bid. Yes No

18. Does your company agree that all of the Terms and Conditions of this RFP and Vendor's Response Proposal become
part of any ensuing agreement? Yes No

19. Does your company agree to execute a contract containing the clauses shown in Section 00500 “Agreement
Between Contractor and Owner for Construction™? Yes No

If “No”, clearly note any exceptions to any information contained in the contract documents and include with your proposal.

20. Did your company quote based upon Prevailing Wage Rates? Yes No
Note: Contractors submitting proposals for this project may, at the discretion of the University, be required to submit
references including contact information to be used to assist in the post bid evaluation process for the subject project

ACKNOWLEDGEMENT OF The undersigned has read and understands the minimum qualifications

MINIMUM QUALIFICATIONS: for University construction projects, and has completed the Prequalification
section completely and accurately. The undersigned understands that a
contractor, who fails to meet the minimum qualifications in the category
identified for this project, will be disqualified from consideration for the
project.

FORM OF PROPOSAL FOR THE GENERAL CONTRACT 00300 - 5



WAYNE STATE UNIVERSITY Fountain Court Renovation
WSU Project No. 999-222859

ACCEPTANCE OF PROPOSAL: The undersigned agrees to execute a Contract, being the Wayne State University
standard form titled "Agreement Between Contractor and Owner for Construction”
(see section 00500 of the bid documents), provided that we are notified of the
acceptance of our Proposal within sixty (60) days of the date set for the opening
thereof.

The undersigned below understands that the bid will be disqualified if the Prequalification information
above is not completed in its entirety.

NAME OF COMPANY:

OFFICE ADDRESS:

PHONE NUMBER: DATE
FAX NUMBER:
SIGNED BY:

Signature

(Please print or type name here)

TITLE

EMAIL ADDRESS: @

FORM OF PROPOSAL FOR THE GENERAL CONTRACT 00300 - 6



WAYNE STATE UNIVERSITY Fountain Court Renovation

F.

WSU Project No. 999-222859

PREVAILING WAGE RATE SCHEDULE (revised 4-05-2010)

See also Page 00100-4 Section 12.B

Wayne State University requires all project contractors, including subcontractors, who provide labor on University
projects to compensate at a rate no less than prevailing wage rates.

The rates of wages and fringe benefits to be paid to each class of laborers and mechanics by each VENDOR and
subcontractor(s) (if any) shall be not less than the wage and fringe benefit rates prevailing in Wayne County, Michigan,
as determined by the United States Secretary of Labor. Individually contracted labor commonly referred to as “1099
Workers” and subcontractors using 1099 workers are not acceptable for work related to this project.

To maintain compliance with State of Michigan Ordinances, Certified Payroll must be provided for each of the
contractor’s or subcontractor’s payroll periods for work performed on this project. Certified Payroll should accompany
all Pay Applications. Failure to provide certified payroll will constitute breach of contract, and pay applications will be
returned unpaid, and remain so until satisfactory supporting documents are provided.

A Prevailing Wage Rate Schedule has been issued from the State of Michigan that is enclosed in this section

Additional information can be found on the University Procurement & Strategic Sourcing’s web site at the following URL
address:

http://purchasing.wayne.edu/vendors/wage-rates.php

If you have any questions, or require rates for additional classifications, please contact:

Michigan Department of Consumer & Industry Services,
Bureau of Safety and Regulation, Wage and Hour Division,
7150 Harris Drive,

P.O. Box 30476,

Lansing, Michigan 48909-7976

http://www.michigan.gov/dleg/0,1607,7-154-27673 27706---,00.html

Wayne State University's Prevailing Wage Requirements:
When compensation will be paid under prevailing wage requirements, the University shall require the following:

A. The contractor shall obtain and keep posted on the work site, in a conspicuous place, a copy of all current
prevailing wage and fringe benefit rates.

B. The contractor shall obtain and keep an accurate record showing the name and occupation of and the actual
wages and benefits paid to each laborer and mechanic employed in connection with this contract.

C. The contractor shall submit a completed certified payroll document [U.S. Department of Labor Form WH
347] verifying and confirming the prevailing wage and benefits rates for all employees and subcontractors for
each payroll period for work performed on this project. The contractor shall include copies of pay stubs for
all employee or contract labor payments related to Wayne State University work. The certified payroll form
can be downloaded from the Department of Labor website at http://www.dol.gov/whd/forms/wh347.pdf.

D. A properly executed sworn statement is required from all tiers of contractors, sub-contractors and suppliers
which provide services or product of $1,000.00 or greater. Sworn statements must accompany applications
for payment. All listed parties on a sworn statement and as a subcontractor must submit Partial or Full
Conditional Waivers for the amounts invoiced on the payment application. A copy of the acceptable WSU
Sworn Statement and Waiver will be provided to the awarded contractor.

PREVAILING WAGE RATE SCHEDULE 00410-1



WAYNE STATE UNIVERSITY Fountain Court Renovation

WSU Project No. 999-222859

E. Apprentices for a skilled trade must provide proof of participation in a Certified Apprenticeship Program and
the level of hours completed in the program.
F. Daily project sign-in sheets and field reports for the project must be turned in weekly.
Note: Contractor invoices WILL NOT be processed until all listed certified payroll documents are
received.
G. If the VENDOR or subcontractor fails to pay the prevailing rates of wages and fringe benefits and does not cure such

failure within 10 days after notice to do so by the UNIVERSITY, the UNIVERSITY shall have the right, at its option, to do
any or all of the following:

1.

Withhold all or any portion of payments due the VENDOR as may be considered necessary by the
UNIVERSITY to pay laborers and mechanics the difference between the rates of wages and fringe
benefits required by this contract and the actual wages and fringe benefits paid;

2. Terminate this contract and proceed to complete the contract by separate agreement with another
vendor or otherwise, in which case the VENDOR and its sureties shall be liable to the UNIVERSITY for
any excess costs incurred by the UNIVERSITY.

3. Propose to the Director of Purchasing that the Vendor be considered for Debarment in accordance with
the University’s Debarment Policy, found on our website at
http://purchasing.wayne.edu/docs/appm28.pdf
Terms identical or substantially similar to this section of this RFP shall be included in any contract or
subcontract pertaining to this project.

H. The current applicable prevailing wage rates as identified by the State of Michigan Department of Consumer & Industry

Services, Bureau of Safety and Regulation, Wage and Hour Division are attached. Refer to item C above if additional
information is required.

l. Prior to award of the project, the apparent low bidder will be required to produce a schedule of values which will include
the proposed subcontractors for each division of work and whether the subcontractor is signatory or non-signatory. A
letter of intent or contract will not be issued to the apparent low bidder until this document is provided. The apparent
low bidder will have one week to produce this document. If the required document is not received within this time, the
bidder will be disqualified, and the next low bidder will be required to provide this schedule of values.

SEE ATTACHED STATE PREVAILING WAGE INFORMATION
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WAYNE STATE UNIVERSITY

Fountain Court Renovation
WSU Project No. 999-222859

State of Michigan
WHPWRequest@michigan.gov

Official Request #:
Requestor:
Project Description:

479
Wayne State University
Fountain Court - Renovation

Project Number: 999-222859
Wayne County
Official 2015 Prevailing Wage Rates for State Funded Projects
Issue Date: 4/10/2015
Contract must be awarded by: 7/9/2015
Page 1 of 33
Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision
Asbestos & Lead Abatement Laborer
Asbestos & Lead Abatement Laborer MLDC 10/1/2014 $40.25 $53.64 $67.03 HHH X X X XD Y
4 ten hour days @ straight time allowed
Monday-Saturday, must be consecutive
Asbestos & Lead Abatement, Hazardous Material Handler
Asbestos and Lead Abatement, Hazardous AS207 10/1/2014 $40.25 $5358 $6690H HH X X X XD Y
Material Handler
4 ten hour days @ straight time allowed
Monday-Saturday, must be consecutive
Boilermaker
Boilermaker BO169 2/17/2015 $54.70 $81.08 $10745HHHHHHHDY
Apprentice Rates:
1st 6 months $40.31  $59.49 $78.67
2nd 6 months $41.45 $61.21  $80.95
3rd 6 months $42.57 $62.88 $83.19
4th 6 months $43.69 $64.57 $85.43
5th 6 months $44.81 $66.24  $87.67
6th 6 months $48.63 $72.50 $96.36
7th 6 months $49.32 $73.01  $96.69
8th 6 months $51.58 $76.40 $101.21

Official Request #: 479
Requestor: Wayne State University
Project Description: Fountain Court - Renovation

Project Number: 999-222859
County: Wayne

PREVAILING WAGE RATE SCHEDULE

Official Rate Schedule
Every contractor and subcontractor shall keep posted
on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
prescribed in a contract.

Page 1 of 33
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WAYNE STATE UNIVERSITY

Fountain Court Renovation
WSU Project No. 999-222859

Official 2015 Prevailing Wage Rates for State Funded Projects
Issue Date: 4/10/2015

Contract must be awarded by: 7/9/2015
Page 2 of 33
Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision
Bricklayer
Bricklayer, stone mason, pointer, cleaner, BR1 10/15/2014 $52.43 $7865 $10486 HHDHDDDD Y
Make up day allowed comment
Saturday for 5 day 8 hour week
Friday for 4 day 10 hour week
4 10s allowed M-TH
Apprentice Rates:
First 6 months $31.87 $47.81 $63.74
2nd 6 months $33.72  $50.60 $67.44
3rd 6 months $35.57  $53.37 $71.14
4th 6 months $37.42  $56.14 $74.84
5th 6 months $39.27  $58.92 $78.54
6th 6 months $41.12  $61.70 $82.24
7th 6 months $42.97 $64.46 $85.94
8th 6 months $44.82  $67.24 $89.64
Carpenter
Diver CA687D 6/25/2014 $64.65 $93.14 $12163 X XH X XHHD Y

Four 10s allowed M-Sat; double time due when
over 12 hours worked per day

Make up day allowed comment

Saturday

Official Request #: 479
Requestor: Wayne State University
Project Description: Fountain Court - Renovation

Project Number: 999-222859
County: Wayne

PREVAILING WAGE RATE SCHEDULE

Official Rate Schedule

Every contractor and subcontractor shall keep posted
on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates

prescribed in a contract.

Page 2 of 33
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WAYNE STATE UNIVERSITY Fountain Court Renovation
WSU Project No. 999-222859

Official 2015 Prevailing Wage Rates for State Funded Projects
Issue Date: 4/10/2015

Contract must be awarded by: 7/9/2015
Page 3 of 33
Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision
Carpet and Resilient Floor Layer, (does not CA1045 6/12/2014 $49.21  $70.18 $91.14 X X H X X X XD Y

include installation of prefabricated formica &
parquet flooring which is to be paid carpenter

rate)
Apprentice Rates:
1st 6 months $24.23  $32.71 $41.18
2nd 6 months $28.25 $38.73  $49.22
3rd 6 months $30.35 $41.88 $53.42
4th 6 months $32.44  $45.02 $57.60
5th 6 months $34.54 $48.17  $61.80
6th 6 months $36.63 $51.31 $65.98
7th 6 months $38.74 $54.48 $70.20
8th 6 months $40.82 $57.59 $74.36
Carpenter CA687Z1 6/24/2014 $55.24 $79.04 $102.84 X XH X XHHD Y

four 10s allowed Mon-Sat; double time due
when over 12 hours worked per day

Make up day allowed comment

Saturdays
Apprentice Rates:
1st year $33.82  $46.92 $60.00
3rd 6 months $36.21 $50.49 $64.78
4th 6 months $38.58  $54.05 $69.52
5th 6 months $40.97  $57.64 $74.30
6th 6 months $43.33  $61.17  $79.02
7th 6 months $45.72  $64.77 $83.80
8th 6 months $48.09 $68.32 $88.54
Official Request #: 479 Official Rate Schedule
Requestor: Wayne State University Every contractor and subcontractor shall keep posted
Project Description: Fountain Court - Renovation on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
Project Number: 999-222859 prescribed in a contract.
County: Wayne
Page 3 of 33

PREVAILING WAGE RATE SCHEDULE 00410 -5



WAYNE STATE UNIVERSITY

Fountain Court Renovation
WSU Project No. 999-222859

Official 2015 Prevailing Wage Rates for State Funded Projects

Issue Date: 4/10/2015
Contract must be awarded by: 7/9/2015
Page 4 of 33
Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision
Piledriver CAG87ZIP  6/24/2014 $55.24 $79.04 $102.84 X XH X XHHD Y
Four 10s allowed Monday-Saturday; double
time due when over 12 hours worked per day
Make up day allowed comment
Saturday
Apprentice Rates:
1st 6 months $33.82  $46.92 $60.00
2nd 6 months $38.58 $54.05 $69.52
3rd 6 months $43.33 $61.17  $79.02
4th 6 months $48.09 $68.32  $88.54
Cement Mason
Cement Mason bricm 10/15/2014 $50.05 $71.17 $9228 X XHHHHHDN
Apprentice Rates:
1st 6 months $29.13  $39.45 $49.77
2nd 6 months $31.20 $42.54 $53.87
3rd 6 months $35.31 $48.67  $62.01
4th 6 months $39.46  $54.85 $70.23
5th 6 months $41.52 $57.91 $74.30
6th 6 months $45.67 $64.10 $82.52
Cement Mason CE514 11/10/2011 $46.30 $64.89 $8348HHDHHHHDN
Apprentice Rates:
1st 6 months $26.77  $36.07 $45.36
2nd 6 months $28.68 $38.91 $49.13
3rd 6 months $32.50 $44.59 $56.66
4th 6 months $36.32 $50.26  $64.19
5th 6 months $38.24 $53.11  $67.98
6th 6 months $42.06 $58.79  $75.51

Official Request #: 479
Requestor: Wayne State University
Project Description: Fountain Court - Renovation

Project Number: 999-222859
County: Wayne

PREVAILING WAGE RATE SCHEDULE

Official Rate Schedule
Every contractor and subcontractor shall keep posted
on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
prescribed in a contract.

Page 4 of 33
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WAYNE STATE UNIVERSITY Fountain Court Renovation
WSU Project No. 999-222859

Official 2015 Prevailing Wage Rates for State Funded Projects
Issue Date: 4/10/2015

Contract must be awarded by: 7/9/2015
Page 5 of 33
Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision
Drywall
Drywall Taper PT-22-D 9/5/2014 $44.41 $5766 $7091 HHDHDDDDY

Four 10s allowed Monday-Thursday
Make up day allowed comment
Friday make-up day for bad weather or holidays
Apprentice Rates:

First 3 months $31.16  $37.79 $44.41
Second 3 months $33.81 $41.76  $49.71
Second 6 months $36.46  $45.73  $55.01
Third 6 months $39.11 $49.71  $60.31
4th 6 months $40.43  $51.69 $62.95
Electrician

Inside Wireman EC-58-IW 10/2/2014 $58.91 $77.39 $9587 HHHHHHHDN
Apprentice Rates:
0-1000 hours $36.73  $44.12 $51.51
1000-2000 hours $38.58  $46.89 $55.21
2000-3500 hours $40.43  $49.67 $58.91
3500-5000 hours $42.27  $52.44 $62.59
5000-6500 hours $45.97  $57.98 $69.99
6500-8000 hours $49.67  $63.53 $77.39

Sound and Communication Installer/Technician EC-58-SC 10/2/2014 $37.48 $5029 $6309HHHHHHHDN
Apprentice Rates:
Period 1 $24.67  $31.07 $37.47
Period 2 $25.95  $32.99 $40.03
Period 3 $27.24  $34.93 $42.61
Period 4 $28.51  $36.83 $45.15
Period 5 $29.79  $38.75 $47.71
Period 6 $31.07  $40.67 $50.27

Official Request #: 479 Official Rate Schedule

Requestor: Wayne State University Every contractor and subcontractor shall keep posted
Project Description: Fountain Court - Renovation on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
Project Number: 999-222859 prescribed in a contract.
County: Wayne
Page 5 of 33
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WAYNE STATE UNIVERSITY

Fountain Court Renovation
WSU Project No. 999-222859

Official 2015 Prevailing Wage Rates for State Funded Projects

Issue Date: 4/10/2015
Contract must be awarded by: 7/9/2015
Page 6 of 33
Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision
Elevator Constructor
Elevator Constructor EL 36 8/7/2007 $56.46 $9499DDDDDDDD Y
Elevator Constructor
Make up day allowed
Apprentice Rates:
1st Year Apprentice $37.74 $58.93
2nd Year Apprentice $41.90 $66.94
3rd Year Apprentice $43.98 $70.95
4th Year Apprentice $48.14 $78.96
Glazier
Glazier GL-357 10/2/2014 $47.35 $65.97 $8458 HHHHHHHDY
If a four 10 hour day workweek is scheduled,
four 10s must be consecutive, M-F.
Apprentice Rates:
1st 6 months $32.45 $43.62 $54.78
2nd 6 months $33.94 $45.85 $57.76
3rd 6 months $36.92 $50.33  $63.72
4th 6 months $38.41 $52.56 $66.70
5th 6 months $39.90 $54.79  $69.68
6th 6 months $41.39 $57.03 $72.66
7th 6 months $42.88 $59.27 $75.64
8th 6 months $45.86 $63.73  $81.60
Heat and Frost Insulator
Spray Insulation AS25S 3/5/2007 $20.14 $29.14 HHHHHHHHN

Official Request #: 479
Requestor: Wayne State University
Project Description: Fountain Court - Renovation

Project Number: 999-222859
County: Statewide

PREVAILING WAGE RATE SCHEDULE

Official Rate Schedule

Every contractor and subcontractor shall keep posted
on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
prescribed in a contract.

Page 6 of 33
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WAYNE STATE UNIVERSITY Fountain Court Renovation
WSU Project No. 999-222859

Official 2015 Prevailing Wage Rates for State Funded Projects
Issue Date: 4/10/2015

Contract must be awarded by: 7/9/2015
Page 7 of 33
Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision

Heat and Frost Insulator and Asbestos Worker
Heat and Frost Insulators and Asbestos Workers — AS25 1/29/2014 $60.25 $76.00 $91. 74 HHHHHHHDY

Four 10s must be worked for a minimum of 2
weeks consecutively, Monday thru Thursday.
All hours worked in excess of 10 will be paid at
double time. All hours worked on the fifth day,

comment

Four 10s must be worked for a minimum of 2 consecutive weeks. OVERTIME is
different on a four 10 week. OT is 2x for hours beyond 10. All hours on fifth day, M-F
require time and one half. Sat first 8 hours, 1.5, all hours after 8 require double time.

Apprentice Rates:

1st Year $46.08 $54.74  $63.40
2nd Year $49.23 $59.46  $69.70
3rd Year $50.80 $61.82 $72.84
4th Year $53.95 $66.54 $79.14
Ironworker
Fence, Sound Barrier & Guardrail IR-25-F1 212412015 $34.65 $46.65 $5865 X X H X X XHDY

erection/installation and Exterior Signage work
Four ten hour work days may be worked during
Monday-Saturday.

Apprentice Rates:

60% Level $24.25 $31.45 $38.65
65% Level $25.55  $33.35 $41.15
70% Level $26.86  $35.26 $43.66
75% Level $28.15  $37.15 $46.15
80% Level $29.45  $39.05 $48.65
85% Level $30.75  $40.95 $51.15
Official Request #: 479 Official Rate Schedule
Requestor: Wayne State University Every contractor and subcontractor shall keep posted
Project Description: Fountain Court - Renovation on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
Project Number: 999-222859 prescribed in a contract.
County: Wayne
Page 7 of 33
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WAYNE STATE UNIVERSITY Fountain Court Renovation
WSU Project No. 999-222859

Official 2015 Prevailing Wage Rates for State Funded Projects
Issue Date: 4/10/2015

Contract must be awarded by: 7/9/2015
Page 8 of 33
Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision
Siding, Glazing, Curtain Wall IR-25-GZ2 9/4/2014 $46.41 $58.07 $69.73 X XHHHHDDY

4 tens may be worked Monday thru Thursday
@ straight time.

Make up day allowed comment

Friday

Apprentice Rates:

Level 1 $29.48 $36.09 $42.68
Level 2 $31.59 $38.83  $46.05
Level 3 $33.71 $41.58 $49.44
Level 4 $35.83 $44.33  $52.82
Level 5 $37.94 $47.07  $56.20
Level 6 $40.06 $49.82 $59.58

Pre-engineered Metal Work IR-25-PE-Z1  6/3/2014 $45.24 $5553 $6581 X X H X X X XD Y

Make up day allowed comment
4 tens allowed M-Th with Saturday make up day
Apprentice Rates:

1st Year $26.11  $31.58 $37.06
3rd 6 month period $28.23  $34.46 $40.68
4th 6 month period $30.36  $37.35 $44.33
5th 6 month period $32.48  $40.21 $47.95
6th 6 month period $34.61 $43.99 $53.37
Reinforced Iron Work IR-25-RF 9/3/2014 $55.36 $8291 $11045HHDHDDDDN

Make up day allowed

Apprentice Rates:

Level 1 $36.01 $53.89 $71.75
Level 2 $38.38  $57.43 $76.49
Level 3 $40.74  $60.98 $81.21
Level 4 $43.28  $64.78 $86.29
Level 5 $45.81 $68.59 $91.35
Level 6 $48.35  $72.39 $96.43
Official Request #: 479 Official Rate Schedule
Requestor: Wayne State University Every contractor and subcontractor shall keep posted
Project Description: Fountain Court - Renovation on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
Project Number: 999-222859 prescribed in a contract.
County: Wayne
Page 8 of 33
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WAYNE STATE UNIVERSITY Fountain Court Renovation
WSU Project No. 999-222859

Official 2015 Prevailing Wage Rates for State Funded Projects
Issue Date: 4/10/2015

Contract must be awarded by: 7/9/2015
Page 9 of 33
Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision
Rigging Work IR-25-RIG 9/3/2014 $61.33 $91.67 $12200 HHHHHHHDN

Apprentice Rates:

Level 1& 2 $36.63 $54.59 $72.55
Level 3 $39.46  $58.84 $78.21
Level 4 $42.28 $63.07 $83.85
Level 5 $45.11 $67.31  $89.51
Level 6 $47.94 $71.56  $95.17
Decking IR-25-SD 9/4/2014 $53.29 $79.63 $10596 X XHHHHDDY

4 tens may be worked Monday thru Thursday
@ straight time. If bad weather, Friday may be
a make up day. If holiday celebrated on a
Monday, 4 10s may be worked Tuesday thru
Friday. Work in excess of 12 hours per day
must be paid @ double time.

Make up day allowed comment

Friday for 4 tens M-Th
Saturday for 5 eights M-F

Structural, ornamental, welder and pre-cast IR-25-STR  9/3/2014 $61.46 $91.84 $12221 HHHHHHDD Y
4 tens may be worked Monday thru Thursday

@ straight time. If bad weather, Friday may be

a make up day. If holiday celebrated on a

Monday, 4 10s may be worked Tuesday thru

Friday. Work in excess of 12 hours per day

must be paid @ double time.

Make up day allowed

Apprentice Rates:

Levels 1 & 2 $36.05  $54.01 $71.97
Level 3 $38.88  $58.26 $77.63
Level 4 $41.70 $62.49 $83.27
Level 5 $44.53  $66.73  $88.93
Level 6 $47.36  $70.98 $94.59
Level 7 $50.18  $75.20 $100.23
Level 8 $53.01 $79.46 $105.89
Official Request #: 479 Official Rate Schedule
Requestor: Wayne State University Every contractor and subcontractor shall keep posted
Project Description: Fountain Court - Renovation on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
Project Number: 999-222859 prescribed in a contract.
County: Wayne
Page 9 of 33
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WAYNE STATE UNIVERSITY Fountain Court Renovation
WSU Project No. 999-222859

Official 2015 Prevailing Wage Rates for State Funded Projects
Issue Date: 4/10/2015

Contract must be awarded by: 7/9/2015
Page 10 of 33
Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision
Industrial Door erection & construction IR-25-STR-D  9/4/2014 $42.02 $6268 $8333HHHHHHDDY

Make up day allowed comment

Friday for bad weather when 4 tens scheduled for M-Th. If holiday celebrated on M, 4
tens may be worked T-F. Work in excess of 12 hours per day must be paid @ double
time.

Laborer

Construction Laborer, Demolition Laborer, Mason  L33401-A-CC  7/15/2013 $43.54 $61.94 $8033HHHHHHHDY
Tender,Carpenter Tender, Drywall Handler,

Concrete Laborer, Cement Finisher Tender,

Concrete Chute, and Concrete Bucket Handler

If conditions beyond the employer/employee's
control prevent one or more hours of working
during Mon-Fri, the employer may choose to
work up to 10 hour straight time weekdays.
Work may be scheduled up to 10 hours per Mon-
Fri for the purpose of reaching 40 hours @
straight time. Make up days may also include 8

Make up day allowed comment

Saturday
Apprentice Rates:
0-1,000 work hours $37.60 $53.03 $68.45
1,001 - 2,000 work hours $38.79 $54.81 $70.83
2,001 - 3,000 work hours $39.98 $56.60 $73.21
3,001 - 4,000 work hours $42.35 $60.15 $77.95
Signal Man (on sewer & caisson work), Air, 1.33401-B-SB  7/16/2013 $43.80 $62.33 $8085HHHHHHHDY

Electric or Gasoline Tool Operator, Concrete
Vibrator Operator, Acetylene Torch & Air
Hammer Operator; Scaffold Builder, Caisson
Worker

If conditions beyond the employer/employee's
control prevent one or more hours of working
during Mon-Fri, the employer may choose to
work up to 10 hour straight time weekdays.
Work may be scheduled up to 10 hours per Mon-
Fri for the purpose of reaching 40 hours @
straight time. Make up days may also include 8

Make up day allowed comment

Saturday
Official Request #: 479 Official Rate Schedule
Requestor: Wayne State University Every contractor and subcontractor shall keep posted
Project Description: Fountain Court - Renovation on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
Project Number: 999-222859 prescribed in a contract.

County: Wayne
Page 10 of 33
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WAYNE STATE UNIVERSITY

Fountain Court Renovation
WSU Project No. 999-222859

Official 2015 Prevailing Wage Rates for State Funded Projects

Issue Date: 4/10/2015
Contract must be awarded by: 7/9/2015

Classification
Name Description

Page 11 of 33

Last Straight Time and a Double Overtime

Updated Hourly

Half Time Provision

Furnace Battery Heater Tender, Burning Bar &
Oxy-Acetylene Gun

If conditions beyond the employer/employee's
control prevent one or more hours of working
during Mon-Fri, the employer may choose to
work up to 10 hour straight time weekdays.
Work may be scheduled up to 10 hours per Mon-
Fri for the purpose of reaching 40 hours @
straight time. Make up days may also include 8
hours of work on Saturdays @ straight time.

Make up day allowed comment
Saturday

Expediter Man, Top Man and/or Bottom Man
(Blast Furnace Work or Battery Work)

If conditions beyond the employer/employee's
control prevent one or more hours of working
during Mon-Fri, the employer may choose to
work up to 10 hour straight time weekdays.
Work may be scheduled up to 10 hours per Mon-
Fri for the purpose of reaching 40 hours @
straight time. Make up days may also include 8
hours of work on Saturdays @ straight time.

Make up day allowed comment
Saturday

Cleaner/Sweeper Laborer; Furniture Laborer

If conditions beyond the employer/employee's
control prevent one or more hours of working
during Mon-Fri, the employer may choose to
work up to 10 hour straight time weekdays.
Work may be scheduled up to 10 hours per Mon-
Fri for the purpose of reaching 40 hours @
straight time. Make up days may also include 8
hours of work on Saturdays @ straight time.

Make up day allowed comment
Saturday

Lansing Burner, Blaster & Powder Man; Air,
Electric or Gasoline Tool Operator (Blast Furance
Work or Battery Work)

Make up day allowed comment

Saturday

Official Request #: 479
Requestor: Wayne State University
Project Description: Fountain Court - Renovation

Project Number: 999-222859
County: Wayne

PREVAILING WAGE RATE SCHEDULE

1.33401-D-HH  7/16/2013 $44.04
L33401-E-EX  7/16/2013 $44.79
L33401-F-CL  7/16/2013 $38.09
L334C 7/16/2013 $44.29

$6269 $8133HHHHHHHDY

$63.81 $8283HHHHHHHDY

$53.76 $6943HHHHHHHDY

$63.06 $8183 X XHXHHHDY

Official Rate Schedule

Every contractor and subcontractor shall keep posted
on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
prescribed in a contract.

Page 11 of 33
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WAYNE STATE UNIVERSITY

Fountain Court Renovation
WSU Project No. 999-222859

Official 2015 Prevailing Wage Rates for State Funded Projects

Issue Date:
Contract must be awarded by:
Page 12 of 33

4/10/2015

7/9/2015

Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision
Plasterer Tender, Plastering Machine Operator LPT-1 10/25/2013 $43.54 $61.94 $8033 X XHHHHHDY
If conditions beyond the employer/employee's
control prevent one or more hours of working
during Mon-Fri, the employer may choose to
work up to 10 hour straight time weekdays.
Work may be scheduled up to 10 hours per Mon-
Fri for the purpose of reaching 40 hours @
straight time. Make up days may also include 8
Make up day allowed comment
Saturday
Apprentice Rates:
0- 1,000 hours $37.60  $53.03 $68.45
1,001 - 2,000 hours $38.79 $54.81 $70.83
2,001 - 3,000 hours $39.98  $56.60 $73.21
3,001 - 4,000 hours $42.35 $60.15 $77.95
Laborer - Hazardous
Class A performing work in conjunction with site  LHAZ-Z1-A  11/7/2014 $43.54 $61.94 $8033 HHHHHHHDY
preparation and other preliminary work prior to
actual removal, handling, or containment of
hazardous waste substances not requiring use of
personal protective equipment required by state
or federal regulations; or a laborer performing
work in conjunction with the removal, handling,
or containment of hazardous waste substances
when use of personal protective equipment level
"D" is required.
Make up day allowed comment
4 10s allowed M-Th or T-F; inclement weather makeup day Friday
Apprentice Rates:
0-1,000 work hours $37.60 $53.03 $68.45
1,001-2,000 work hours $38.79 $54.81 $70.83
2,001-3,000 work hours $39.98 $56.60 $73.21
3,001-4,000 work hours $42.35 $60.15 $77.95

Official Request #: 479
Requestor: Wayne State University
Project Description: Fountain Court - Renovation

Project Number: 999-222859
County: Wayne

PREVAILING WAGE RATE SCHEDULE

Official Rate Schedule
Every contractor and subcontractor shall keep posted
on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
prescribed in a contract.
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WAYNE STATE UNIVERSITY

Fountain Court Renovation
WSU Project No. 999-222859

Official 2015 Prevailing Wage Rates for State Funded Projects

Issue Date:
Contract must be awarded by:
Page 13 of 33

4/10/2015

7/9/2015

Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision
Class B performing work in conjunction with the  LHAZ-Z1-B 1172014 $44.54 $63.44 $8233HHHHHHHDY
removal, handling, or containment of hazardous
waste substances when the use of personal
protective equipment levels "A", "B" or "C" is
required.
Make up day allowed comment
4 10s allowed M-Th or T-F; inclement weather makeup day Friday
Apprentice Rates:
0-1,000 work hours $38.36 $54.17  $69.97
1,001-2,000 work hours $39.59 $56.01 $72.43
2,001-3,000 work hours $40.83 $57.87 $74.91
3,001-4,000 work hours $43.30 $61.58 $79.85
Laborer Underground - Tunnel, Shaft & Caisson
Class | - Tunnel, shaft and caisson laborer, LAUCT-Z1-1  9/6/2013 $37.87 $48.66 $59.44 X X X X X X XD Y
dump man, shanty man, hog house tender,
testing man (on gas), and watchman.
Apprentice Rates:
0-1,000 work hours $33.05 $41.43  $49.80
1,001-2,000 work hours $34.02 $42.88 $51.74
2,001-3,000 work hours $34.98 $44.32  $53.66
3,001-4,000 work hours $36.91 $47.21  $57.52
Class Il - Manhole, headwall, catch basin LAUCT-Z1-2  9/6/2013 $37.98 $48.82 $59.66 X X X X X X XD Y
builder, bricklayer tender, mortar man, material
mixer, fence erector, and guard rail builder.
Apprentice Rates:
0-1,000 work hours $33.14 $41.56 $49.98
1,001-2,000 work hours $34.10 $43.00 $51.90
2,001-3,000 work hours $35.07 $44.45 $53.84
3,001-4,000 work hours $37.01 $47.37  $57.72

Official Request #: 479
Requestor: Wayne State University
Project Description: Fountain Court - Renovation

Project Number: 999-222859
County: Wayne

PREVAILING WAGE RATE SCHEDULE

Official Rate Schedule
Every contractor and subcontractor shall keep posted
on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
prescribed in a contract.
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WAYNE STATE UNIVERSITY

Fountain Court Renovation
WSU Project No. 999-222859

Official 2015 Prevailing Wage Rates for State Funded Projects

Issue Date:

Page 14 of 33

4/10/2015
Contract must be awarded by:

7/9/2015

Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision
Class 111 - Air tool operator (jack hammer man, LAUCT-Z1-3  9/6/2013 $38.04 $4891 $59.78 X X X X X X XD Y
bush hammer man and grinding man), first
bottom man, second bottom man, cage tender,
car pusher, carrier man, concrete man, concrete
form man, concrete repair man, cement invert
laborer, cement finisher, concrete shoveler,
conveyor man, floor man, gasoline and electric
tool operator, gunnite man, grout operator,
welder, heading dinky man, inside lock tender,
pea gravel operator, pump man, outside lock
tender, scaffold man, top signal man, switch
man, track man, tugger man, utility man,
vibrator man, winch operator, pipe jacking man,
wagon drill and air track operator and concrete
saw operator (under 40 h.p.).
Apprentice Rates:
0-1,000 work hours $33.18 $41.62 $50.06
1,001-2,000 work hours $34.15 $43.07  $52.00
2,001-3,000 work hours $35.12 $44.53 $53.94
3,001-4,000 work hours $37.07 $47.45 $57.84
Class IV - Tunnel, shaft and caisson mucker, LAUCT-Z1-4  9/6/2013 $38.22 $49.18 $60.14 X X X X X X XD Y
bracer man, liner plate man, long haul dinky
driver and well point man.
Apprentice Rates:
0-1,000 work hours $33.32 $41.83 $50.34
1,001-2,000 work hours $34.30 $43.30 $52.30
2,001-3,000 work hours $35.28 $44.77  $54.26
3,001-4,000 work hours $37.24 $47.71  $58.18

Official Request #: 479
Requestor: Wayne State University
Project Description: Fountain Court - Renovation

Project Number: 999-222859
County: Wayne

PREVAILING WAGE RATE SCHEDULE

Official Rate Schedule
Every contractor and subcontractor shall keep posted
on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
prescribed in a contract.
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WAYNE STATE UNIVERSITY

Fountain Court Renovation
WSU Project No. 999-222859

Official 2015 Prevailing Wage Rates for State Funded Projects
Issue Date: 4/10/2015

Contract must be awarded by: 7/9/2015
Page 15 of 33
Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision
Class V - Tunnel, shaft and caisson miner, drill LAUCT-Z1-5  9/6/2013 $38.47 $49.56 $60.64 X X X X X X XD Y
runner, keyboard operator, power knife
operator, reinforced steel or mesh man (e.g.
wire mesh, steel mats, dowel bars)
Apprentice Rates:
0-1,000 work hours $33.50 $42.10  $50.70
1,001-2,000 work hours $34.50 $43.60 $52.70
2,001-3,000 work hours $35.49 $45.09 $54.68
3,001-4,000 work hours $37.48  $48.07 $58.66
Class VI - Dynamite man and powder man. LAUCT-Z1-6  9/6/2013 $38.80 $50.05 $61.30 X X X X X X XD Y
Apprentice Rates:
0-1,000 work hours $33.75 $42.47  $51.20
1,001-2,000 work hours $34.76 $43.99 $53.22
2,001-3,000 work hours $35.77 $45.51 $55.24
3,001-4,000 work hours $37.79 $48.53  $59.28
Class VII - Restoration laborer, seeding, LAUCT-Z1-7  9/6/2013 $32.08 $39.97 $4786 X X X X X X XD Y

sodding, planting, cutting, mulching and topsoil
grading and the restoration of property such as
replacing mail boxes, wood chips, planter boxes
and flagstones.

Apprentice Rates:
0-1,000 work hours
1,001-2,000 work hours
2,001-3,000 work hours
3,001-4,000 work hours

Official Request #: 479
Requestor: Wayne State University
Project Description: Fountain Court - Renovation

Project Number: 999-222859
County: Wayne

PREVAILING WAGE RATE SCHEDULE

$28.71 $34.91  $41.12
$29.38  $35.92 $42.46
$30.06  $36.94 $43.82
$31.41 $38.97 $46.52

Official Rate Schedule
Every contractor and subcontractor shall keep posted
on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
prescribed in a contract.
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WAYNE STATE UNIVERSITY Fountain Court Renovation
WSU Project No. 999-222859

Official 2015 Prevailing Wage Rates for State Funded Projects
Issue Date: 4/10/2015

Contract must be awarded by: 7/9/2015
Page 16 of 33
Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision

Landscape Laborer

Landscape Specialist includes air, gas, and diesel ~ LLAN-ZL-A  6/26/2014 $28.58 $39.49 $50.39 X XH X X XHDY
equipment operator, skidsteer (or equivalent),

lawn sprinkler installer on landscaping work

where seeding, sodding, planting, cutting,

trimming, backfilling, rough grading or

maintenance of landscape projects occurs.

Sundays paid at time & one half. Holidays paid
at double time.

Skilled Landscape Laborer: small power tool LLAN-Z1-B  6/26/2014 $24.36 $33.16 $4195 X XH X X XHDY
operator, lawn sprinkler installers' tender,

material mover, truck driver when seeding,

sodding, planting, cutting, trimming, backfilling,

rough grading or maintaining of landscape

projects occurs

Sundays paid at time & one half. Holidays paid

at double time.

Marble Finisher

Marble Finisher BR1-MF 10/20/2014 $43.48 $5429 $6510HHDHDDDDY
A 4 ten workweek may be worked Monday
thru Thursday or Tuesday thru Friday.

Apprentice Rates:

Level 1 $19.04  $25.12 $31.20

Level 2 $20.24  $26.92 $33.60

Level 3 $27.01 $33.96  $40.90

Level 4 $28.47  $36.14 $43.82

Level 5 $29.99  $37.84 $45.70

Level 6 $31.61 $39.86  $48.10

Level 7 $33.30  $41.59 $49.87

Level 8 $34.79  $43.48 $52.17
Official Request #: 479 Official Rate Schedule
Requestor: Wayne State University Every contractor and subcontractor shall keep posted

Project Description: Fountain Court - Renovation on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
Project Number: 999-222859 prescribed in a contract.

County: Wayne
Page 16 of 33
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WAYNE STATE UNIVERSITY Fountain Court Renovation
WSU Project No. 999-222859

Official 2015 Prevailing Wage Rates for State Funded Projects
Issue Date: 4/10/2015

Contract must be awarded by: 7/9/2015
Page 17 of 33
Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision

Marble Mason

Marble Mason BR1-MM 10/17/2014 $50.29 $6451 $7872HHDHDDDDY
A 4 ten workweek may be worked Monday
thru Thursday or Tuesday thru Friday.

Apprentice Rates:

Level 1 $25.14 $32.65 $40.15
Level 2 $28.20 $36.49 $44.78
Level 3 $33.41 $41.97 $50.53
Level 4 $36.15 $45.66 $55.17
Level 5 $38.42 $48.17  $57.92
Level 6 $42.07 $53.56  $65.05
Level 7 $42.74 $54.38  $66.02
Level 8 $43.67 $55.78 $67.88
Operating Engineer
Crane with boom & jib or leads 120" or longer EN-324-A120  6/12/2014 $57.11 $7462 $9213 X XHHDDDDY
comment
Double time after 12 hours M-F
Crane with boom & jib or leads 140" or longer EN-324-A140  6/12/2014 $57.93 $7585 $93.77 X XHHDDDDY

Work in excess of 12 per day M-F shall be paid
at double time.

Crane with boom & jib or leads 220" or longer EN-324-A220  6/12/2014 $58.23 $76.30 $94.37 X XHHDDDDY
Work in excess of 12 per day M-F shall be paid
at double time.

Crane with boom & jib or leads 300" or longer EN-324-A300  6/12/2014 $59.73 $7855 $97.37 X XHHDDDDY
Work in excess of 12 per day M-F shall be paid
at double time.

Official Request #: 479 Official Rate Schedule
Requestor: Wayne State University Every contractor and subcontractor shall keep posted
Project Description: Fountain Court - Renovation on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
Project Number: 999-222859 prescribed in a contract.

County: Wayne
Page 17 of 33
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WAYNE STATE UNIVERSITY Fountain Court Renovation
WSU Project No. 999-222859

Official 2015 Prevailing Wage Rates for State Funded Projects
Issue Date: 4/10/2015

Contract must be awarded by: 7/9/2015
Page 18 of 33
Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision
Crane with boom & jib or leads 400" or longer EN-324-A400  6/12/2014 $61.23 $80.80 $100.37 X XHHDDDDY

Work in excess of 12 per day M-F shall be paid
at double time.

Compressor or welding machine EN-324-CW  6/12/2014 $46.26 $58.35 $7043 X XHHDDDDY
Work in excess of 12 per day M-F shall be paid
at double time.

Forklift, lull, extend-a-boom forklift EN-324-FL 6/12/2014 $53.57 $69.31 $85.05 X XHHDDDDY
Work in excess of 12 per day M-F shall be paid
at double time.

Fireman or oiler EN-324-FO  6/12/2014 $4523 $56.80 $6837 X XHHDDDDY
Work in excess of 12 per day M-F shall be paid
at double time.

Regular crane, job mechanic, concrete pump EN-324-RC  6/12/2014 $56.25 $73.33 $9041 X XHHDDDDY
with boom

Work in excess of 12 per day M-F shall be paid
at double time.

Regular engineer, hydro-excavator, remote EN-324-RE  6/12/2014 $55.28 $71.88 $8847 X XHHDDDDY
controlled concrete breaker

Work in excess of 12 per day M-F shall be paid

at double time.

Apprentice Rates:

0-999 hours $44.32  $55.94 $67.55

1,000-1,999 hours $45.99  $58.45 $70.89

2,000-2,999 hours $47.64  $60.92 $74.19

3,000-3,999 hours $49.30 $63.41 $77.51

4,000-4,999 hours $50.96  $65.90 $80.83

5,000-5,999 hours $52.62  $68.39 $84.15
Official Request #: 479 Official Rate Schedule
Requestor: Wayne State University Every contractor and subcontractor shall keep posted

Project Description: Fountain Court - Renovation on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
Project Number: 999-222859 prescribed in a contract.

County: Wayne
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WAYNE STATE UNIVERSITY Fountain Court Renovation
WSU Project No. 999-222859

Official 2015 Prevailing Wage Rates for State Funded Projects
Issue Date: 4/10/2015

Contract must be awarded by: 7/9/2015
Page 19 of 33
Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision

Operating Engineer - DIVER
Diver/Wet Tender/Tender/Rov Pilot/Rov Tender GLFD 41212014 $52.80 $79.20 $10560 HHHHHHHDN

Operating Engineer - Marine Construction
Diver/Wet Tender, Engineer (hydraulic dredge) GLF-1 211212014 $65.00 $84.85 $104.70 X XHHHHHD Y

Make up day allowed

Subdivision of county all Great Lakes, islands therein, & connecting & tributary waters

Crane/Backhoe Operator, 70 ton or over Tug GLF-2 2/12/2014 $63.50 $82.60 $101.70 X XHHHHHDY
Operator, Mechanic/Welder, Assistant Engineer

(hydraulic dredge), Leverman (hydraulic dredge),

Diver Tender

Holiday pay = $120.80 per hour, wages &
Make up day allowed

Subdivision of county All Great Lakes, islands therein, & connecting & tributary waters
Friction, Lattice Boom or Crane License GLF-2B 211212014 $64.50 $84.10 $103.70 X XHHHHHD Y
Certification

Holiday pay = $123.30
Make up day allowed

Subdivision of county All Great Lakes, islands, therein, & connecting & tributary waters

Deck Equipment Operator, Machineryman, GLF-3 21212014 $59.30 $76.30 $93.30 X XHHHHHDY
Maintenance of Crane (over 50 ton capacity) or

Backhoe (115,000 Ibs or more), Tug/Launch

Operator, Loader, Dozer on Barge, Deck

Machinery

Holiday pay = $110.30 per hour, wages &
Make up day allowed

Subdivision of county All Great Lakes, islands therein, & connecting & tributary waters
Official Request #: 479 Official Rate Schedule
Requestor: Wayne State University Every contractor and subcontractor shall keep posted
Project Description: Fountain Court - Renovation on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
Project Number: 999-222859 prescribed in a contract.

County: Statewide
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WAYNE STATE UNIVERSITY

Fountain Court Renovation
WSU Project No. 999-222859

Official 2015 Prevailing Wage Rates for State Funded Projects

Issue Date:
Contract must be awarded by:
Page 20 of 33

4/10/2015

7/9/2015

Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision
Deck Equipment Operator, GLF-4 21212014 $53.60 $67.75 $8190 X XHHHHHDY
(Machineryman/Fireman), (4 equipment units or
more), Off Road Trucks, Deck Hand, Tug
Engineer, & Crane Maintenance 50 ton capacity
and under or Backhoe 115,000 Ibs or less,
Assistant Tug Operator
Holiday pay = $96.05 per hour, wages & fringes
Make up day allowed
Subdivision of county All Great Lakes, islands therein, & connecting & tributary waters
Operating Engineer Steel Work
Forklift, 1 Drum Hoist EN-324-ef 9/5/2014 $58.16 $76.37 $9458 HHDHHHDDY
Make up day allowed comment
4 10s allowed M-Th with Friday makeup day because of bad weather
Crane w/ 120" boom or longer EN-324-SW120 9/5/2014 $60.86 $80.42 $9998 HHDHHHDD Y
Make up day allowed comment
4 10s allowed M-Th with Friday makeup day because of bad weather
Crane w/ 120" boom or longer w/ Qiler EN-324-SW120-0 952014  $61.86 $81.92$101.98H H D HH HD
D Y
Make up day allowed comment
4 10s allowed M-Th with Friday makeup day because of bad weather
Crane w/ 140" boom or longer EN-324-SW140 9/5/2014 $62.04 $82.19 $10234 HHDHHHDD Y
Make up day allowed comment
4 10s allowed M-Th with Friday makeup day because of bad weather
Crane w/ 140" boom or longer W/ Oiler EN-324-SW140-0 9/5/2014  $63.04  $83.69$104.34H HD HH HD
D Y
Make up day allowed comment
4 10s allowed M-Th with Friday makeup day because of bad weather
Boom & Jib 220’ or longer EN-324-SW220 9/5/2014 $62.31 $82.60 $10288 HHDHHHDD Y
Make up day allowed comment
4 10s allowed M-Th with Friday makeup day because of bad weather
Crane w/ 220' boom or longer w/ Qiler EN-324-SW220-0 952014  $63.31  $84.10$104.88H H D HH HD

D Y
Make up day allowed comment
4 10s allowed M-Th with Friday makeup day because of bad weather

Official Request #: 479
Requestor: Wayne State University
Project Description: Fountain Court - Renovation

Project Number: 999-222859
County: Wayne

PREVAILING WAGE RATE SCHEDULE

Official Rate Schedule
Every contractor and subcontractor shall keep posted
on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
prescribed in a contract.
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WAYNE STATE UNIVERSITY

Fountain Court Renovation
WSU Project No. 999-222859

Official 2015 Prevailing Wage Rates for State Funded Projects
Issue Date: 4/10/2015

Contract must be awarded by: 7/9/2015
Page 21 of 33
Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision
Boom & Jib 300' or longer EN-324-SW300 9/5/2014 $63.81 $84.85 $10588 HHDHHHDD Y
Make up day allowed comment
4 10s allowed M-Th with Friday makeup day because of bad weather
Crane w/ 300" boom or longer w/ Qiler EN-324-SW300-0 952014  $64.81  $86.35$107.88H H D HH HD
D Y
Make up day allowed comment
4 10s allowed M-Th with Friday makeup day because of bad weather
Boom & Jib 400’ or longer EN-324-SW400 9/5/2014 $65.31 $87.10 $10888 HHDHHHDD Y
Make up day allowed comment
4 10s allowed M-Th with Friday makeup day because of bad weather
Crane w/ 400" boom or longer w/ Oiler EN-324-SW400-0 9/5/2014  $66.31  $88.60$110.88H H D HH HD
D Y
Make up day allowed comment
4 10s allowed M-Th with Friday makeup day because of bad weather
Crane Operator, Job Mechanic, 3 Drum Hoist & EN-324-SWCO 9/5/2014 $60.50 $79.88 $9926 HHDHHHDDY
Excavator
Make up day allowed comment
4 10s allowed M-Th with Friday makeup day because of bad weather
Apprentice Rates:
0-999 hours $47.87  $61.43 $75.00
1,000-1,999 hours $49.81 $64.35 $78.88
2,000-2,999 hours $51.74  $67.24 $82.74
3,000-3,999 hours $53.68 $70.15 $86.62
4,000-4,999 hours $55.62  $73.07 $90.50
5,000 hours $57.56  $75.97 $94.38
Crane Operator w/ Oiler EN-324-SWCO-O 952014  $61.50 $81.38$101.26 HH D H H HD
D Y
Make up day allowed comment
4 10s allowed M-Th with Friday makeup day because of bad weather
Compressor or Welder Operator EN-324-SWCW 9/5/2014 $53.15 $68.86 $8456 HHDHHHDDY

Make up day allowed comment
4 10s allowed M-Th with Friday makeup day because of bad weather

Official Request #: 479
Requestor: Wayne State University
Project Description: Fountain Court - Renovation

Project Number: 999-222859
County: Wayne

PREVAILING WAGE RATE SCHEDULE

Official Rate Schedule

Every contractor and subcontractor shall keep posted
on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
prescribed in a contract.
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WAYNE STATE UNIVERSITY

Fountain Court Renovation
WSU Project No. 999-222859

Official 2015 Prevailing Wage Rates for State Funded Projects

Issue Date: 4/10/2015

Contract must be awarded by: 7/9/2015
Page 22 of 33
Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision

Hoisting Operator, 2 Drum Hoist, & Rubber Tire EN-324-SWHO 9/5/2014

Backhoe
Make up day allowed comment

4 10s allowed M-Th with Friday makeup day because of bad weather

Oiler EN-324-SWO  9/5/2014

Make up day allowed comment

4 10s allowed M-Th with Friday makeup day because of bad weather

Tower Crane & Derrick where work is 50" or
D Y
more above first level

Make up day allowed comment

4 10s allowed M-Th with Friday makeup day because of bad weather

Tower Crane & Derrick 50' or more w/ Oiler
D Y
where work station is 50' or more above first

Make up day allowed comment

4 10s allowed M-Th with Friday makeup day because of bad weather

Operating Engineer Underground
Class | Equipment

Apprentice Rates:
0-999 hours

1,000-1,999 hours
2,000-2,999 hours
3,000-3,999 hours
4,000-4,999 hours
5,000-5,999 hours

Class Il Equipment

Class 111 Equipment

Official Request #: 479
Requestor: Wayne State University
Project Description: Fountain Court - Renovation

Project Number: 999-222859
County: Wayne

PREVAILING WAGE RATE SCHEDULE

EN-324-SWTD50

EN-324-SWTD50-O

EN-324A1-UC1 10/14/2014

$59.86 $7892 $9798 HHDHHHDDY

$51.64 $6659 $8154 HHDHHHDDY

952014  $61.59 $81.52$101.44H HD HH HD

952014  $62.59  $83.02$103.44H H D H H HD

$51.74 $66.98 $8222HHHHHHHDY

$41.79  $52.45 $63.12
$43.32 $54.75 $66.18
$44.84  $57.03 $69.22
$46.36  $59.31 $72.26
$47.89  $61.61 $75.32
$49.41 $63.89 $78.36

EN-324A1-UC2 10/14/2014 $47.01 $59.89 $7276 HHHHHHHD Y

EN-324A1-UC3 10/14/2014 $46.28 $58.79 $7130HHHHHHHDY

Official Rate Schedule
Every contractor and subcontractor shall keep posted
on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
prescribed in a contract.
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WAYNE STATE UNIVERSITY

Fountain Court Renovation
WSU Project No. 999-222859

Official 2015 Prevailing Wage Rates for State Funded Projects

Issue Date: 4/10/2015
Contract must be awarded by: 7/9/2015
Page 23 of 33
Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision
Class IV Equipment EN-324A1-UC4 10/14/2014 $4571 $5794 $70M6 HHHHHHHDY
Master Mechanic EN-324A1-UMM 101142014  $51.99  $67.81$83.63HH H H H H HD
Y
Painter
Painter (8 hours of repaint work performed on PT-22-P 10/8/2014 $42.82 $5563 $6843HHDHDDDDY
Sunday shall be paid time & one half rate)
Four 10s allowed Monday-Thursday with Friday
makeup day if job down due to weather,
holiday or other conditions beyond the control of
the employer.
Make up day allowed comment
Fridays for bad weather or holidays
Apprentice Rates:
First 6 months $30.02  $36.43 $42.83
Second 6 months $33.86  $42.19 $50.51
Third 6 months $35.14 $44.11  $53.07
Fourth 6 months $36.42 $46.03  $55.63
Fifth 6 months $37.70 $47.95 $58.19
Final 6 months $38.98  $49.87 $60.75
Pipe and Manhole Rehab
General Laborer for rehab work or normal TM247 10/15/2012 $27.20 $36.70 HHHHHHHHN
cleaning and cctv work-top man, scaffold man,
CCTV assistant, jetter-vac assistant
Tap cutter/CCTV Tech/Grout Equipment T™M247-2 10/15/2012 $31.70 $43.45 HHHHHHHHN

Operator: unit driver and operator of CCTV;
grouting equipment and tap cutting equipment

Official Request #: 479
Requestor: Wayne State University
Project Description: Fountain Court - Renovation

Project Number: 999-222859
County: Statewide

PREVAILING WAGE RATE SCHEDULE

Official Rate Schedule
Every contractor and subcontractor shall keep posted
on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
prescribed in a contract.
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WAYNE STATE UNIVERSITY Fountain Court Renovation
WSU Project No. 999-222859

Official 2015 Prevailing Wage Rates for State Funded Projects
Issue Date: 4/10/2015

Contract must be awarded by: 7/9/2015
Page 24 of 33
Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision
CCTV Technician/Combo Unit Operator: unit T™M247-3 10/15/2012 $30.45 $41.57 HHHHHHHHN

driver and operator of cctv unit or combo unit in
connection with normal cleaning and televising
work

Boiler Operator: unit driver and operator of TM247-4 10/15/2012 $32.20 $44.20 HHHHHHHHN
steam/water heater units and all ancillary
equipment associated

Combo Unit driver & Jetter-Vac Operator TM247-5 10/15/2012 $32.20 $44.20 HHHHHHHHN
Pipe Bursting & Slip-lining Equipment Operator TM247-6 10/15/2012 $33.20 $45.70 HHHHHHHHN
Pipefitter
Pipefitter PF-636 6/30/2014 $66.73 $87.93 $10513HHDHDDDDY
comment

Four 10s allowed during the week preceding, following and/or the week of a holiday.

Apprentice Rates:

1st & 2nd periods $26.93  $35.28 $42.28

3rd period $28.93  $38.28 $46.28

4th period $30.18  $40.16  $48.78

5th period $31.43  $42.03 $51.28

6th period $32.68  $43.90 $53.78

7th period $33.93 $45.78 $56.28

8th period $34.93  $47.28 $58.28

9th period $35.93  $48.78 $60.28

10th period $37.36  $50.92 $63.14
Official Request #: 479 Official Rate Schedule
Requestor: Wayne State University Every contractor and subcontractor shall keep posted

Project Description: Fountain Court - Renovation on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
Project Number: 999-222859 prescribed in a contract.

County: Wayne
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WAYNE STATE UNIVERSITY

Fountain Court Renovation
WSU Project No. 999-222859

Official 2015 Prevailing Wage Rates for State Funded Projects

Issue Date: 4/10/2015
Contract must be awarded by: 7/9/2015
Page 25 of 33
Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision
Plasterer
Plasterer BR1P 11/1/2012 $45.04 $67.56 $90.08 HHHHHHHDN
Make up day allowed comment
Saturday
Apprentice Rates:
1st 6 months $32.11 $48.17  $64.22
2nd 6 months $33.40 $50.10 $66.80
3rd 6 months $34.69  $52.04 $69.38
4th 6 months $37.28  $55.92 $74.56
5th 6 months $39.87  $59.81 $79.74
6th 6 months $42.45  $63.68 $84.90
Plasterer PL67 9/8/2010 $44.72 $60.11 $7550 HHH XDDDDN

Official Request #: 479
Requestor: Wayne State University

Apprentice Rates:
1st 6 months
2nd 6 months
3rd 6 months
4th 6 months
5th 6 months
6th 6 months

Project Description: Fountain Court - Renovation

Project Number: 999-222859
County: Wayne

PREVAILING WAGE RATE SCHEDULE

$29.33  $37.02 $44.72
$30.87  $39.34 $47.80
$32.41 $41.64 $50.88
$3549  $46.26 $57.04
$38.56 $51.16 $63.76
$41.64  $55.49 $69.34

Official Rate Schedule
Every contractor and subcontractor shall keep posted
on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
prescribed in a contract.
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WAYNE STATE UNIVERSITY

Fountain Court Renovation
WSU Project No. 999-222859

Official 2015 Prevailing Wage Rates for State Funded Projects

Issue Date:

Page 26 of 33

4/10/2015
Contract must be awarded by:

7/9/2015

Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision
Plumber

Plumber PL-98 7/18/2013 $64.45 $84.87 $101.29 HHDHDDDD Y

comment

4 tens allowed M-Th or T-F; OT of time and one half required on 11th & 12th hour of

any ten hour days
Apprentice Rates:

Period 1
Period 2
Period 3
Period 4
Period 5
Period 6
Period 7
Period 8
Period 9
Period 10

Roofer

Commercial Roofer
Straight time is not to exceed ten (10) hours per
day or forty (40) hours per week.

Make up day allowed
Apprentice Rates:
Apprentice 1
Apprentice 2
Apprentice 3
Apprentice 4
Apprentice 5
Apprentice 6

Sewer Relining

Class I-Operator of audio visual CCTV system SR-I
including remote in-ground cutter and other
equipment used in conjunction with CCTV

Official Request #: 479
Requestor: Wayne State University
Project Description: Fountain Court - Renovation

Project Number: 999-222859
County: Statewide

PREVAILING WAGE RATE SCHEDULE

RO-149-WOM  8/18/2008

11/3/2014

$19.93  $26.43 $32.93
$23.90  $31.40 $38.90
$30.60  $39.19 $47.77
$31.23  $40.13  $49.03
$32.39  $41.87 $51.35
$33.54  $43.59 $53.65
$34.69 $4532 $55.95
$35.86  $47.07 $58.29
$37.01 $48.80 $60.59
$38.16  $50.53 $62.89
$48.46 $6229 $7662HHDHHHDDN
$32.62 $39.86 $48.04
$36.80  $44.80 $53.30
$38.22  $46.93 $56.14
$39.25  $48.48 $58.20
$40.47  $50.30 $60.64
$41.87  $52.40 $63.44
$42.76 $57.75 $7274A HHHHHHHDN

Official Rate Schedule
Every contractor and subcontractor shall keep posted
on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
prescribed in a contract.
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WAYNE STATE UNIVERSITY Fountain Court Renovation
WSU Project No. 999-222859

Official 2015 Prevailing Wage Rates for State Funded Projects
Issue Date: 4/10/2015

Contract must be awarded by: 7/9/2015
Page 27 of 33
Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision
Class I1-Operator of hot water heaters and SR-I 11/3/2014 $41.23 $55.46 $6968 HHHHHHHDN

circulation system; water jetters; and vacuum
and mechanical debris removal systems and
those assisting.

Sheet Metal Worker

Sheet Metal Worker SHM-80 9/9/2014 $61.83 $78.74 $9565HHD XHHHDY
A 4 10 schedule may be worked, 4 consecutive
days Monday thru Friday.

Apprentice Rates:

ﬁt & 2nd Periods Indentured after 6-1- $39.18  $46.79 $54.40
:1’>|;d & 4th Periods Indentured after 6-1- $40.88  $49.34 $57.80
51'>t1h & 6th Periods Indentured after 6-1- $42.56 $51.86 $61.16
7th & 8th Periods Indentured after 6-1- $44.25 $54.40 $64.54

1"

9th & 10th Periods Indentured before 6- $51.92 $64.44 $76.96
1-11

Siding and decking SHM-80-SD  1/13/2014 $42.07 $54.28 $6648 HHHHHHHDY
Make up day allowed

Official Request #: 479
Requestor: Wayne State University
Project Description: Fountain Court - Renovation

Project Number: 999-222859
County: Wayne

PREVAILING WAGE RATE SCHEDULE

Official Rate Schedule
Every contractor and subcontractor shall keep posted
on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
prescribed in a contract.
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WAYNE STATE UNIVERSITY Fountain Court Renovation
WSU Project No. 999-222859

Official 2015 Prevailing Wage Rates for State Funded Projects
Issue Date: 4/10/2015

Contract must be awarded by: 7/9/2015
Page 28 of 33
Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision

Sprinkler Fitter

Sprinkler Fitter SP 704 12/19/2014 $64.92 $86.15 $10738 HHDHDDDD Y
4 ten hour days allowed Monday-Friday
Double time pay due after 12 hours worked M-F

Apprentice Rates:

1st Period $28.29  $36.78 $45.27
2nd Period $41.57  $51.12 $60.68
3rd Period $43.69  $54.30 $64.92
4th Period $45.81  $57.48 $69.16
5th Period $47.94  $60.68 $73.42
6th Period $50.06  $63.86 $77.66
7th Period $52.18  $67.04 $81.90
8th Period $54.30  $70.22 $86.14
9th Period $56.43  $73.42  $90.40
10th Period $58.55  $76.60 $94.64
Terrazzo
Terrazzo Finisher BR1-TRF 10/17/2014 $43.97 $55.03 $66.08 HHDHDDDDY

A 4 ten workweek may be worked Monday
thru Thursday or Tuesday thru Friday.

Apprentice Rates:

Level 1 $19.04  $25.12 $31.20

Level 2 $20.24  $26.92 $33.60

Level 3 $27.01 $33.96  $40.90

Level 4 $28.47  $36.14 $43.82

Level 5 $29.99  $37.84 $45.70

Level 6 $31.61 $39.86  $48.10

Level 7 $33.30 $41.59 $49.87

Level 8 $34.79  $43.48 $52.17
Official Request #: 479 Official Rate Schedule
Requestor: Wayne State University Every contractor and subcontractor shall keep posted

Project Description: Fountain Court - Renovation on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
Project Number: 999-222859 prescribed in a contract.

County: Wayne
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WAYNE STATE UNIVERSITY Fountain Court Renovation
WSU Project No. 999-222859

Official 2015 Prevailing Wage Rates for State Funded Projects
Issue Date: 4/10/2015

Contract must be awarded by: 7/9/2015
Page 29 of 33
Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision
Terrazzo Worker BR1-TRW 10/17/2014 $49.73 $6367 $7760HHDHDDDD Y

A 4 ten workweek may be worked Monday
thru Thursday or Tuesday thru Friday.

Apprentice Rates:

Level 1 $25.14  $32.65 $40.15
Level 2 $28.20  $36.49 $44.78
Level 3 $33.41  $41.97 $50.53
Level 4 $36.15  $45.66 $55.17
Level 5 $38.42  $48.17 $57.92
Level 6 $42.07 $53.56 $65.05
Level 7 $42.74  $54.38  $66.02
Level 8 $43.67 $55.78 $67.88
Tile
Tile Finisher BR1-TF 10/17/2014 $43.50 $54.32 $6514HHDHDDDDY

A 4 ten workweek may be worked Monday
thru Thursday or Tuesday thru Friday.

Apprentice Rates:

Level 1 $19.04  $25.12 $31.20

Level 2 $20.24  $26.92 $33.60

Level 3 $27.01 $33.96  $40.90

Level 4 $28.47  $36.14 $43.82

Level 5 $29.99  $37.84 $45.70

Level 6 $31.61 $39.86  $48.10

Level 7 $33.30 $41.59 $49.87

Level 8 $34.79  $43.48 $52.17
Official Request #: 479 Official Rate Schedule
Requestor: Wayne State University Every contractor and subcontractor shall keep posted

Project Description: Fountain Court - Renovation on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
Project Number: 999-222859 prescribed in a contract.

County: Wayne
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WAYNE STATE UNIVERSITY

Fountain Court Renovation
WSU Project No. 999-222859

Official 2015 Prevailing Wage Rates for State Funded Projects

Issue Date:

Page 30 of 33

4/10/2015
Contract must be awarded by:

7/9/2015

Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision
Tile Layer BR1-TL 10/17/2014 $4968 $6359 $7750 HHDHDDDDY
A 4 ten workweek may be worked Monday
thru Thursday or Tuesday thru Friday.
Apprentice Rates:
Level 1 $25.14 $32.65 $40.15
Level 2 $28.20 $36.49 $44.78
Level 3 $33.41 $41.97 $50.53
Level 4 $36.15 $45.66 $55.17
Level 5 $38.42 $48.17  $57.92
Level 6 $42.07 $53.56  $65.05
Level 7 $42.74 $54.38  $66.02
Level 8 $43.67 $55.78 $67.88
Truck Driver
on all trucks of 8 cubic yard capacity or less TM-RB1 8/8/2013 $41.92 $37.85 HHHHHHHHY
(except dump trucks of 8 cubic yard capacity or
over, tandem axle trucks, transit mix and semis,
euclid type equipment, double bottoms and low
boys)
of all trucks of 8 cubic yard capacity or over TM-RB1A 8/8/2013 $41.30 $38.00 HHHHHHHHY
on euclid type equipment TM-RB1B 8/8/2013 $41.45 $38.23 HHHHHHHHY

Make up day allowed

Official Request #: 479
Requestor: Wayne State University
Project Description: Fountain Court - Renovation

Project Number: 999-222859
County: Wayne

PREVAILING WAGE RATE SCHEDULE

Official Rate Schedule

Every contractor and subcontractor shall keep posted
on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
prescribed in a contract.
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WAYNE STATE UNIVERSITY Fountain Court Renovation
WSU Project No. 999-222859

Official 2015 Prevailing Wage Rates for State Funded Projects
Issue Date: 4/10/2015

Contract must be awarded by: 7/9/2015
Page 31 of 33
Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision

Underground Laborer Open Cut, Class |
Construction Laborer LAUC-Z1-1  9/5/2013 $37.72 $4843 $59.14 X X X X X X XD Y

Apprentice Rates:

0-1,000 work hours $32.94 $41.26 $49.58
1,001-2,000 work hours $33.90 $42.70 $51.50
2,001-3,000 work hours $34.85 $44.13  $53.40
3,001-4,000 work hours $36.76  $46.99 $57.22

Underground Laborer Open Cut, Class |l

Mortar and material mixer, concrete form man, LAUC-Z1-2 10/25/2013 $37.83 $48.60 $59.36 X X X X X X XD Y
signal man, well point man, manhole, headwall

and catch basin builder, guard rail builders,

headwall, seawall, breakwall, dock builder and

fence erector.

Apprentice Rates:

0-1,000 work hours $33.02  $41.38 $49.74
1,001-2,000 work hours $33.98 $42.82 $51.66
2,001-3,000 work hours $34.95 $44.27  $53.60
3,001-4,000 work hours $36.87 $47.15 $57.44

Underground Laborer Open Cut, Class Il

Air, gasoline and electric tool operator, vibrator LAUC-Z1-3  9/5/2013 $37.88 $48.67 $59.46 X X X X X X XD Y
operator, drillers, pump man, tar kettle operator,

bracers, rodder, reinforced steel or mesh man

(e.g. wire mesh, steel mats, dowel bars, etc.),

cement finisher, welder, pipe jacking and boring

man, wagon drill and air track operator and

concrete saw operator (under 40 h.p.), windlass

and tugger man, and directional boring man.

Apprentice Rates:

0-1,000 work hours $33.06  $41.44 $49.82
1,001-2,000 work hours $34.02 $42.88 $51.74
2,001-3,000 work hours $34.99  $44.33 $53.68
3,001-4,000 work hours $36.92  $47.23 $57.54
Official Request #: 479 Official Rate Schedule
Requestor: Wayne State University Every contractor and subcontractor shall keep posted
Project Description: Fountain Court - Renovation on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
Project Number: 999-222859 prescribed in a contract.

County: Wayne
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WAYNE STATE UNIVERSITY

Fountain Court Renovation
WSU Project No. 999-222859

Official 2015 Prevailing Wage Rates for State Funded Projects
Issue Date: 4/10/2015

Contract must be awarded by: 7/9/2015
Page 32 of 33
Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision

Underground Laborer Open Cut, Class IV
Trench or excavating grade man. LAUC-Z1-4  9/5/2013

Apprentice Rates:
0-1,000 work hours
1,001-2,000 work hours
2,001-3,000 work hours
3,001-4,000 work hours

Underground Laborer Open Cut, Class V
Pipe Layer LAUC-Z1-5  9/5/2013

Apprentice Rates:
0-1,000 work hours
1,001-2,000 work hours
2,001-3,000 work hours
3,001-4,000 work hours

Underground Laborer Open Cut, Class VI

Grouting man, top man assistant, audio visual LAUC-Z1-6  9/5/2013
television operations and all other operations in

connection with closed circuit television

inspection, pipe cleaning and pipe relining work

and the installation and repair of water service

pipe and appurtenances.

Apprentice Rates:
0-1,000 work hours
1,001-2,000 work hours
2,001-3,000 work hours
3,001-4,000 work hours

Official Request #: 479
Requestor: Wayne State University
Project Description: Fountain Court - Renovation

Project Number: 999-222859
County: Wayne

PREVAILING WAGE RATE SCHEDULE

$37.96 $48.79 $5962 X X X X X X XD Y

$33.12  $41.53 $49.94
$34.09 $42.99 $51.88
$35.06  $44.44 $53.82
$36.99  $47.33 $57.68

$38.02 $48.88 $59.74 X X X X X X XD Y

$33.16  $41.59 $50.02
$34.14  $43.06 $51.98
$35.11 $44.51 $53.92
$37.05  $47.43 $57.80

$35.47 $45.06 $54.64 X X X X X X XD Y

$31.25  $38.73  $46.20
$32.10  $40.00 $47.90
$32.94 $41.26 $49.58
$34.63  $43.79 $52.96

Official Rate Schedule
Every contractor and subcontractor shall keep posted
on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
prescribed in a contract.
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WAYNE STATE UNIVERSITY

Official 2015 Prevailing Wage Rates fo

Fountain Court Renovation
WSU Project No. 999-222859

r State Funded Projects

Issue Date: 4/10/2015

Contract must be awarded by: 7/9/2015
Page 33 of 33
Classification Last Straight Time and a Double Overtime
Name Description Updated Hourly Half Time Provision

Underground Laborer Open Cut, Class VIl

Restoration laborer, seeding, sodding, planting, LAUC-Z1-7  9/5/2013
cutting, mulching and topsoil grading and the

restoration of property such as replacing mail

boxes, wood chips, planter boxes, flagstones etc.

Apprentice Rates:
0-1,000 work hours
1,001-2,000 work hours
2,001-3,000 work hours
3,001-4,000 work hours

Official Request #: 479
Requestor: Wayne State University
Project Description: Fountain Court - Renovation

Project Number: 999-222859
County: Wayne

PREVAILING WAGE RATE SCHEDULE

$32.09 $39.99 $4788 X X X X X X XD Y

$28.72  $34.93 $41.14
$29.39  $35.93 $42.48
$30.07 $36.95 $43.84
$31.42  $38.98 $46.54

Official Rate Schedule
Every contractor and subcontractor shall keep posted
on the construction site, in a conspicuous place, a copy
of all prevailing wage and fringe benefit rates
prescribed in a contract.
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WAYNE STATE UNIVERSITY Fountain Court Renovation

WSU Project No. 999-222859

WAYNE STATE UNIVERSITY
PAYMENT PACKAGE DOCUMENT REQUIREMENTS (Revised 5-06-2011):

Review and comply with Section 410 of Bid Front End Documents.
Review and comply with Article 15 of the Supplemental General Conditions.

AIA DOCUMENT G702 & G703 — (or facsimile thereof) Payment Application Checklist:

OO0OO0O0OO0OO0O0

(0]

Correct Project Name — Found on your contract.

Correct Project Number — Found on your contract.

Purchase Order Number — Required prior to beginning work.

Correct Application Number. (i.e. 1, 2, 3, etc.)

Correct Period Reporting Dates — Applications support docs must be sequential and within application range.
Approved & Executed Change Orders must be listed. (Cannot invoice for unapproved changes.)

Schedule of values percentages and amounts match the approved Pencil Copy Review — Signed by the Architect,
Contractor, and University Project Manager.

Correct Dates — Back dating not accepted.

Signed and Notarized.

SWORN STATEMENT — Checklist:

(0}
(0}

List all contractors, sub-contractors, suppliers... 2 $1000.00

Contractor’s Sworn Statement amounts must coincide with Column “C* of the schedule of values document. Any
unassigned or uncommitted value of contract shall be shown on an entry “Contractor — Unassigned" followed by the
amount necessary to cause the ,contracted to date" column of the sworn statement to equate with the schedule of value
column totals.

Current Date — Back dating not accepted.

Signed and Notarized.

A Sworn Statement is required from every Sub Contractor on the job with a material purchase or sub-subcontract of
$1,000 or more. (all the way down to the bottom tier)

DEPT. of LABOR FORM WH-347 — Certified Payroll Checklist:
(Union and Non-Union)

(0]

O O0OO0OO0O0

For every contractor & sub-contractors work, for each week within the application for payment reporting period. (For
every ,boot" on the floor representing the weeks within the application period)
Wayne State University Project Number — Found on your contract.
List ALL workers who have worked on the project site.
Make sure workers addresses are listed.
NO Social Security Numbers, if present they MUST be blackened out or listed in XXX-XX-1234 format.
Work classifications based on the job specific Prevailing Wage Schedule descriptions. If you require rates for additional
classifications, contact the Michigan Department of Consumer & Industry Services. (Refer to Section 410 of Bid Front
End Documents.)

http://www.cis.state.mi.us/bwuc/bsr/wh/revised _rates/whc_tbl.htm
Apprenticeship program status — proof of enrolled program and current completion required for any workers paid at
Apprenticeship rates.
Rate of Pay verified against the Prevailing Wage Schedule with an hourly costs breakdown of fringes paid. (Refer to
attachment for State of Michigan instructions and example)
Authorized signatures on affidavit.

APPLICATION PACKAGE SUPPORTING DOCUMENTATION —
Must accompany all package reporting periods: (Union and Non-Union)

(0]

Copies of Pay Stubs may be required for each Certified Payroll period reported — (Social Security Numbers MUST be
blackened out or listed in XXX-XX-1234 format. Pay stubs need to reflect claimed participation of fringes like Medical,
Dental, Retirement or 1099 classification.)

Proof of Ownership for any ,Owner Operator* (Sole Proprietor) contractors not claiming their time under prevailing wage
act. — (Must list their hours and dates worked on the WH-347 Form and enter EXEMPT on the income brackets.). The
Owner Operator must provide copies of “DBA” registration form confirming status as exempt from prevailing wage
requirements.

PAYMENT PACKAGE DOCUMENT REQUIREMENTS 00430-1
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o] Proof of Stored Materials — (Detailed Bill of Sale, certificate of insurance or endorsement page specifically insuring the
stored materials, pictures, when large value. WSU reserves the right to on site verification of material. Stored material
must be separated from ordinary inventory and labeled for WSU project.

o] Partial Unconditional Waivers — Must release the accumulated amount paid for work and be immediately provided, or
provided with the subsequent application for payment. Waivers shall be provided for contractors, sub-contractors, and
suppliers listed on the Sworn Statements. (This is required at all tiers)

o] Full Unconditional Waivers — Prime Contractor must deliver fully executed Full Unconditional Waiver upon receipt of
final payment. Full Unconditional waivers may be required of sub-contractors and suppliers in advance of final
Contractor payment on bonded projects This requirement shall be determined on a project-by-project basis. Full
Unconditional waivers shall be required in advance of or at the time of final payment on all non-bonded projects from all
subcontractors and suppliers listed on Sworn Statements, or who have provided a notice of furnishing.

o] Partial Conditional Waivers — The Contractor shall provide a Partial Conditional Waivers covering the entire amount of
the application for payment. For non-bonded Projects — A partial conditional waiver from all subcontractors must
accompany any application for payment within which a subcontractor draw is included.

o] Sworn Statements — Required for all Sub Contractors, and Sub-subcontractors (etc.) with any contracts or purchases
exceeding $1,000.

FINAL PAYMENT EXCHANGE — Checklist:

Clear and concise As-Built drawings.

Operation and Maintenance Manuals.

Required training must be completed (if applicable).
Warranty of work in accordance with project documents.
Certificate of Substantial Completion.

Full Unconditional Waiver

OO0OO0OO0OO0O0

The Project Manager may provide additional requirements as may apply to individual jobs

Revised 5-6-2011
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Contractor Performance Evaluation

In an effort to provide continuous process improvement regarding the construction of various university projects,
Wayne State University is embarking upon a process of evaluating the contractor’s overall performance following the
completion of work. At the conclusion of the construction project a subjective evaluation of the Contractor’s
performance will be prepared by the Project Manager and the supervising Director of Construction. The evaluation
instrument that will be used in this process is presented below:

CONTRATOR’S EVALUATION EVALUATION 00440 -1
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Contractor Evaluation Sheet

Contractor Name :

Contractor's PM:

Superintendent:

Designer:

Project Name:

PM Name:

Project Number:

PO

#:

EVALUATION SCORING: 1 = Unacceptable, 2 = Less than Satisfactory, 3 = Satisfactory or Neutral, 4 = Good, 5 = Excellent
Note: Comments are REQUIRED if any score is less than 3. Write comments on the back of the evaluation.

Field Management
1) Work Planning / Schedule:

2) Compliance with Construction Documents:
3) Safety Plan & Compliance:

4) Compliance with WSU procedures:

5) Effectiveness of Project Supervision:

6) Project Cleanliness:

7) Punch List Performance:

8) Contractor Coordination with WSU Vendors:

9) Construction Quality:

Administrative Management
10) Responsiveness:

11) Contractor communication:

12) Contractor Professionalism:

13) Subcontractor Professionalism:

14) Compliance with Contract Requirements:
15) Submittal\RFI Process:

16) Close-out - Accuracy of Documents

Invoice and Change Management
17) Change Management

18) Applications for Payment
Al

19) Timely payment of Subs/Suppliers:

20) Level of Self-Performance:

21) Would you work with this Contractor again?
22) Would you work with this team again?

One year follow up
23) Warranty Support:

Evaluator

Signature

CONTRA?E@’S EVALUATION EVALUATION
Name:
Please Print

Score Weight Total
[1]2[3]af5s| L s | |
[1]2]3a]s] L 8 ] |
[1[2][3]a]5]| L s ] |
[1]2[3]a]5s| L7 ]| |
[1]2[3]a[5s]| L s ]| |
[1]2[3]a[5s| IEE |
[1]2[3]af5]| I |
[1]2[3]af5s]| IEN |
[1]2[3]af5s| L s ]| |
[1]2[3]af5s| L 4 | |
[1]2[3]af5s| L s ]| |
[2[2[3]a]5]| L3 ] |
[2[2[3]a]5]| ER |
[1]2[3]a[5s| R |
[1]2[3]a[5s]| L a4 ]| |
[1]2[3]a[5s]| L7 ]| |
[1]2[3]af5s| L 7 ]| |
[1[2[3]af5s]| [ 6 | |
[2[2][3]a]5]| L4 ] |

Total Total
100
[Low|  [Med]|  [High]

=

Yes
[1]2[3]af5s]|

Date:
00440 - 2
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We are providing the evaluation instrument at this time to allow the bidder’s to review and understand the criterion
that the University’s project management team will use to evaluate the successful bidder's performance at the
conclusion of the project. It is the intent of the university to utilize the results of this evaluation to determine if it will
continue to conduct business with the Contractor in future bidding opportunities.

The scoring range is between 100 to 500 points, with 100 being low and 500 being high. Each question has an
associated ‘weight’ factor, and the higher the weight; the greater the importance of satisfactory performance on the
final score. At the conclusion of the project, and after the Project Manager and the supervising Director has prepared
their independent evaluation, the University’s project representative will meet with the Contractor to review the results.
Acceptable contractor performance is essential to avoid having the University decline future work with the Contractor.
An appeals process is available for Contractor disagreement with evaluation scores.

Contractors engaged in work are encouraged to maintain an open and regular dialog with the Design and

Construction Department over the course of the construction project to ensure that the final evaluation is an accurate
representation of the Contractor’s performance.

CONTRATOR’S EVALUATION EVALUATION 00440 - 3
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WAYNE STATE
NIVERSITY

AGREEMENT BETWEEN THE UNIVERSITY AND CONTRACTOR
FOR CONSTRUCTION SERVICES (rev 6-2013)

Executed as of the day of

Detroit, Michigan 48P
(The Universit

and

CONTRACTOR’S_NAME__,
CONTRACTOR’S_ADDRESS

e v

Court Renovation
NA
WSU Project No. 999-222859

AGREEMENT BETWEEN CONTRACTOR AND OWNER
FOR CONSTRUCTION

00500 -1
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In consideration of the mutual covenants and conditions contained herein, the Parties agree as follows:

1.1

1.2

1.3

2.1

3.1

3.2

3.3

4.1

4.2

5.1

Article 1 - Scope of Work

This Agreement provides for Renovation of the open space that comprises Fountain Court, at the
intersection of Williams and Gullen Mall, located at NA. The documents listed in Article 4 fully define the
scope of work.

The Contractor shall furnish all the labor, materials, equipment, services, and supervision to perform all the
work shown on the drawings and specifications listed in Article 18, including any addenda issued during the
bid phase, and approved change orders issued during the construction phase.

The Contractor shall notify the University in writing within five (5) calendar days when the Contractor
discovers any condition that will affect the contract amount or the completion date.

Article 2 - Time of Complétion

The work to be performed under this Agreement shall comimengce
executed Agreement, and substantial completion shall be achieve

Article 3 - The Contrac¥Sum

The University shall pay the Contractor a "lump sum/no:t-to‘-exceed (pick one)" unt of $$$$$$$ ("Amount
in words 00" /100 dollars) for the performance of all work\associated\with th&”Contractor's Base Bid "and
Alternates (List)".

The University may, at its sole discretion, durng theuife\qf the ard the following alternates at the

amounts indicated: "(If section 3.2 is not used, delete all text and enter_Deleted"

Descripti Amount

Alternate #1
Alternate #2
Alternate #3

Inth;eev)éh@&sional @({r}eqn eBsapy, the following unit prices will apply:

(If section 3.3 is not used, delete all text and enter_Deleted)

Unit Price

Article 4 - The Contract Documents

The Contract Docu ts shall consist of this Agreement, the drawings and specifications as listed in Article
18, the General Condttions of the Contract for Construction as defined by AIA Document A201 1970 Edition,
except as otherwise provided herein, and Wayne State University’s Supplementary General Conditions 1997
Edition.

For any inconsistencies found among or between these Contract Documents, the language contained in this
Agreement shall prevail over all other documents and the Supplementary General Conditions shall prevail
over the General Conditions. In the event of a conflict between the Drawings and Specifications, the
requirement for the higher quantity and/or higher quality shall prevail.

Article 5 — Examination of Premises

The Contractor acknowledges that the University provided the opportunity for a thorough examination of the
project site and its surroundings and that the Contractor knows of no conditions preventing accomplishment

AGREEMENT BETWEEN CONTRACTOR AND OWNER 00500 - 2
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of the full scope of work within the time and for the amount specified in this Agreement.

5.2 The University will deny all claims for additional time and/or cost for conditions that could have been
reasonably discovered during such an examination.
Article 6 - The Architect/Engineer
6.1 The Architect/Engineer for this project is:
"(List the Architect and Engineer separately if appropriate)"
Hamilton Anderson
1435 Randolph, Ste. 200
Detroit MI. 48226
(Architect Phone No / Fax No)
6.2 The UnlverS|ty will appomt a PrOJect Manager who WI|| be the University’s p of CcoN act for all matters of
71
7.2
gResolution
8.1 Jurisdi e i i S é%ers in question arising out of or relating to this contract or
e i aims of the State of Michigan. No provision of this agreement
ma \ iversity’s consent to submit any claim, dispute or other matter in
quet i i to any arbitration or mediation process, whether or not provisions for
a document which has been incorporated by reference into this agreement
Arbitration contained in the General Conditions are superceded by this Article
8.2 In any claim or i ¢ Contractor against the University, which cannot be resolved by negotiation, the
Contractor shall e’dispute in writing for an administrative decision by the University’s Vice President
for Finance and Admijrfistration, within 30 days of the end of negotiations. Any decision of the Vice President
shall be made within"45 days of receipt from the Contractor and is final unless it is challenged by the
Contractor by filing a lawsuit in the Court of Claims of the State of Michigan within one year of the issuance
of the decision. The Contractor agrees that appeal to the Vice President is a condition precedent to filing
suit in the Michigan Court of Claims.
8.3 For purposes of this section, the “end of negotiations” shall be deemed to have occurred when:
8.3.1 Either party informs the other that pursuant to this section, negotiations are at an impasse; or
8.3.2  The Contractor submits the dispute in writing to the Vice President.
AGREEMENT BETWEEN CONTRACTOR AND OWNER 00500 - 3
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8.4

9.1

9.2

10.1

10.2

10.3

10.4

WSU Project No. 999-222859

Unless otherwise agreed by the University in writing, and notwithstanding any other rights or obligations of
either of the parties under any Contract Documents or Agreement, the Contractor shall continue with the
performance of its services and duties during the pendency of any negotiations or proceedings to resolve
any claim or dispute, and the University shall continue to make payments in accordance with the Contract
Documents; however, the University shall not be required or obligated to make payments on or against any
such claims or disputes during the pendency of any proceeding to resolve such claims or disputes.

Article 9 - Termination for Convenience

Upon thirty days written notice to the Contractor, the University may, without cause and without prejudice to
any other right or remedy of the University, elect to terminate the contract. In such case, the Contractor shall
only be paid (without duplication of any items), using a Close out Change Order, for the following:

9.1.1 For completed and acceptable work executed in accordance with the Contract Documents prior to
the effective date of termination, including fair and reasonable sums foroverhead and profit on such
Work;

The applicati 9 ule of values organized and sorted by subcontractor, by
Constructi ificafi rk categories, or in another format acceptable to the

retainage from “the
acknowledged by
remit to the Contractor all but 2% of the retainage. The remaining 2% shall be retained by the University
until the final payment is authorized and remitted to the Contractor.

Article 11 - Acceptance and Final Payments

Final payment shall be due thirty (30) days after the completion of the work, including all punch list items,
provided the work is fully completed and the Agreement fully performed.

Upon receipt of written notice that the work is ready for final inspection and acceptance, the
Architect/Engineer shall promptly inspect the work. When the Architect/Engineer concludes that the work is
acceptable and the Agreement to be fully performed, the Architect/Engineer shall promptly issue a final
certificate with an original signature, stating that the work provided is complete and acceptable and that the
entire remaining balance found to be due the Contractor shall be remitted by the University once the final

AGREEMENT BETWEEN CONTRACTOR AND OWNER 00500 - 4
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121

12.2

13.1

13.2

14.1

14.2

14.3

WSU Project No. 999-222859

application for payment is received.

If, after the work has been substantially completed, full completion thereof is materially delayed through no
fault of the Contractor, and the Architect/Engineer so certifies, the University shall, upon certificate of the
Architect/Engineer, and without terminating the Contract, make payments of the balance due for that portion
of the work fully completed and accepted. Such payments shall be made under the terms and conditions
governing final payment, except that it shall not constitute a waiver of claims.

Article 12 - Non-Discrimination

The Contractor agrees that it will not discriminate against any employee or applicant for employment, to be
employed in the performance of this Agreement, with respect to hire, tenure, terms, conditions or privileges
of employment or any matter directly or indirectly related to employment, because of race, color, religion,
sex, age, national origin, or ancestry. Breach of this covenant may be regarded as material breach of this
Agreement.

All laborers and mechanics must be covered
as required by Federal and Michigan law.

¢
ontractor sfall ensure that all classifications of
on the Project job site are employees of the

wage and-frin tes\prevailing in the Detroit Metropolitan Area, as determined by the United States
Department of Labor.

and the actual benefits and wages paid to each laborer and mechanic employed in connection with this
contract. The Contractor and each subcontractor shall make certified payroll records available to the
University’s representatives upon request.

If a Contractor or subcontractor fails to pay the prevailing rates of wages and fringe benefits and does not
cure such failure within ten (10) days after notice to do so by the University, the University shall have the
right, at its option, to do any or all of the following:

14.3.1 Withhold all or any portion of payments due the Contractor as may be considered necessary by
the University to pay laborers and mechanics the difference between the rates of wages and fringe
benefits required by this Agreement and the actual wage and fringe benefits paid.

14.3.2 Terminate part or all of this Agreement or any subagreement and proceed to complete the

AGREEMENT BETWEEN CONTRACTOR AND OWNER 00500 - 5
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14.4

15.1

16.1

171

17.2

WSU Project No. 999-222859

Agreement or subagreement by separate agreement with another Contractor or otherwise, in
which case the Contractor and its sureties shall be liable to the University for any excess costs
incurred by the University.

The Contractor shall include terms identical or substantially similar to this section in any Agreement or
subagreement pertaining to the project.

Article 15 - Save Harmless (Revised 2-2015)

To the fullest extent permitted by law, the Contractor shall hold harmless, defend, and indemnify the Board
of Governors of Wayne State University, the University, the Architect and Architect’'s Consultants, and
officers, employees, representatives and agents of each of them, from and against any and all claims or
losses arising out of or alleged to be resulting from, or relating to (1) the failure of the Contractor to perform
its obligations under the Contract or the performance of its obligation in a willful or negligent manner; (2) the
inaccuracy of any representation or warranty by the Contractor given in accordance with or contained in the

against the University , the Architect or the Architect’s consul
of the Contractor or any other subcontractor, or anyone dirg
any subcontractor.

ages to the University the sum of
SUbstantially completing said project
beyond the time specifieWgree ent.and anyexjeénsions of time allowed thereunder.

. ~
"ENTER N/A FOR ABOVE AMOUNT IF NO LIQUIDATED DAMAGES"

Thi interpre construed according to the laws of the State of Michigan.

If one i nt\is found to be void by legal or legislative action, the remainder of the contract
remains in full effect.

AGREEMENT BETWEEN CONTRACTOR AND OWNER 00500 - 6
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Article 18 - Drawings and Specifications

18.1 The Technical Specifications and the Project Manual dated April 23, 2015, and the following List of
Drawings represents the scope of work as defined in the Contract Documents from Article 4.

DRAWINGS
Drawing No.: Description dated
AGREEMENT BETWEEN CONTRACTOR AND OWNER 00500 - 7
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IN WITNESS WHEREOF the parties to these presents have hereunto set their hands as of the day and year first
written above.

Signed, sealed and delivered
in the presence of: CONTRACTOR’S NAME GOES HERE

By
signature

Please print name here
o @

Witness THE BOARD OF GOV RS 0
WAYNE STATE UNIVERS(T

Date signed

Title

By

Richa ork, Vice P sideﬁ}y/
Finance and Facilities
i\
esign \_/
Form Contract Approved by OGC 06/13 —
File_reference_here

AGREEMENT BETWEEN CONTRACTOR AND OWNER 00500 - 8
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FORM OF GUARANTEE

PROJECT: Fountain Court Renovation

OWNER: BOARD OF GOVERNORS, WAYNE STATE UNIVERSITY

CONTRACTOR:

DATE:

Know all men by these presents that, in consideration of my (our) having been awarded the Contract or Subcontract for
complete furnishing and installation of:

Fountain Court Renovation (999-222859)

For: Board of Governors, Wayne State University

In conformity with drawings and specifications prepared by Architect or Engineer, Hamilton Anderson , and known as the
buildings indicated above, | (we) do hereby agree that, should | (we) be notified that the said work has proved faulty, etc.,
that | (we) will return to the buildings within three (3) working days of the receipt of such notice, and will furnish the
necessary labor and material to repair such work to the satisfaction of the Owner and without cost to the Owner.

The Agreement shall remain in full force and effect for a one year period (DATE 4400 AAB)

WITNESS: signed:
Subcontractor
by:
address:
city/state/zip:
signed:
General Contractor
by:

(THIS FORM TO BE FILED IN DUPLICATE.)
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GENERAL CONDITIONS (Revised 10-2009)

A. Although AIA Document A201 - Twelfth Edition (April 1970) - "General Conditions of the Contract for
Construction" is not bound herein, it forms a part of these construction documents.

B. A reference copy of AIA Document A201 - Twelfth Edition (April 1970) - "General Conditions of the Contract for
Construction" is on file at the following location:

Wayne State University

Finance & Facilities Management
Procurement & Strategic Sourcing
Academic / Administrative Services Building
5700 Cass Avenue

Detroit Michigan 48202

GENERAL CONDITIONS 00700 -1
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SUPPLEMENTARY GENERAL CONDITIONS
OF

THE CONTRACT FOR CONSTRUCTION

Facilities Planning & Management - Design & Construction Services

Wayne State University

SUPPLEMENTARY GENERAL CONDITIONS 00800 - 1
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NOTE:

WSU Project No. 999-222859

WSU SUPPLEMENTARY GENERAL CONDITIONS
OF THE
CONTRACT FOR CONSTRUCTION

The following items related to A.l.A. General Conditions, A.l.A. Document A-201 - Twelfth Edition
(April 1970), by specific number being amended to. These items, as amendments, shall have
precedence over the article being amended.

ARTICLE 1 - CONTRACT DOCUMENTS

1.1

1.2

1.2.6

1.2.7

DEFINITIONS

The Agreement

The Agreement executed by the Contractor and the Owner.
EXECUTION, CORRELATION, INTENT, AND INTERPRETATIONS

"General Conditions and "Supplementary General Conditions" apply with
equal force to all Contractors, Subcontractors work, and extra work required under this Contract.

Precedence of Drawings and Specifications.
The Agreement has precedence over WSU Supplementary General Conditions.

WSU Supplementary General Conditions have precedence over A.l.A. A-201 General Conditions of
the Contract.

Specifications have precedence over drawings. Full-size drawings have precedence over scale
drawings. Large-scale plans and details have precedence over small-scale plans and details.
Figured dimensions have precedence over plans and elevations.

ARTICLE 2 - ARCHITECT

2.1

2111

2.2

2.2.16

DEFINITION

The term Architect or Architect/Engineer as used in these specifications refers to Facilities Planning
and Management - Design Services, and/or Consulting Architect/Engineer.

ADMINISTRATION OF THE CONTRACT
The Architect will assign Field Representatives to make periodic visits to the project for the purpose
of assisting the Architect in carrying out his field responsibilities at the site. The duties,

responsibilities and limitations of authority of any such Field Representative shall be as follows:

a. Explain Contract Documents: Assist the Contractor via the Contractor's Superintendent to
understand the intent of the Contract Documents.

b. Observations: Conduct on-site observations and spot checks of the work in progress as a
basis for determining conformance of the work, material, and equipment with the Contract
Documents.

C. Additional Information: Obtain from the Architect, additional details or information, if and

when required, at the job site for proper execution of the work.

d. Modifications: Consider and evaluate suggestions or modifications that may be submitted
by the Contractor and report them with recommendations to the Architect for final decision.

e. Construction Schedule and Completion: Be alert to the completion, and report same to
the Architect. When the construction work has been completed in accordance with the
Contract Documents, advise the Architect that the work is ready for general inspection and

SUPPLEMENTARY GENERAL CONDITIONS 00800 - 2
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acceptance.

Job Conferences: Attend and report to the Architect on all required conferences held at
the job site.

Observe Tests: See that tests which are required by the Contract Documents are actually
conducted; observe, record and report to the Architect all details relative to the test
procedures; and advise the architect's office in advance of the schedules of tests.

Inspection by Others: If inspectors, representing local, state or federal agencies having
jurisdiction over the project, visit the job site, accompany such inspectors during their trips
through the project, record the outcome of these inspections, and report same to the
Architect's office.

Shop Drawings: Do not permit the installation of any materials and equipment for which
shop drawings are required unless such drawings have been duly approved and issued by
the Architect.

Contractor's Requisitions for Payment: Review and make recommendations to the
Architect for disposition.

List of Items for Correction: After substantial completion, make a list of items for
correction before final inspection and check each item as it is corrected.

Owner's Occupancy of the Building: If the Owner occupies (to any degree) the building
prior to actual completion of the work by the Contractor, be especially alert to possibilities
of claims for damage to completed work prior to the acceptance of the building.

Owner Existing Operation: In the case of additions to or Demolitions of an existing facility,
which must be maintained as an operational unit, be alert to conditions on the job site
which may have an effect on the Owner's existing operation.

Limitations of Authority: Do not become involved in any of the following areas of
responsibility unless specific exceptions are established by written instructions issued by
the Architect.

aa. Do not authorize deviations from the Contract Documents.

bb. Avoid conducting any test personally.

cc. Do not enter into the area of responsibility of the Contractor's field
superintendent.

dd. Do not expedite job for Contractor unless so instructed by the Architect.

ee. Do not advise on or issue directions relative to any aspect of the building

technique or sequence unless a specific technique or sequence is called for in
the Specifications or by written instructions from the Architect.

ff. Do not approve shop drawings or samples.

gg. Do not authorize or advise the Owner to occupy the Project, in whole or in part,
prior to the final acceptance of the building.

hh. Do not issue a Certificate for Payment.
ARTICLE 3 - OWNER
3.5 OWNER'S RIGHT TO DO WORK
3.5.1 The Owner may exercise his right, which is hereby acknowledged by the Contractor, to let

independent of the Contract for the work herein specified, any other work on the premises even if of

SUPPLEMENTARY GENERAL CONDITIONS 00800 - 3
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3.6

3.6.1

3.6.2

WSU Project No. 999-222859

like character and trades, and the Owner shall not be liable for any damage, loss or expense
incurred by the Contractor through the fault of any other Contractor so employed by the Owner.
The Contractor acknowledges the necessity of work by others, to be performed at approximately
the same time as the work hereunder, and agrees to perform his work in full cooperation with the
work of such other trades and/or Contractors, partially or entirely completed, by such other trades
and/or Contractors, or by the Owner, when, in the opinion of the Architect, such access or use is
necessary for the performance and completion of any portion or all of the work of others or of any
work on the site.

OWNER'S ACCESS AND PARTIAL OCCUPANCY

The Owner shall have access to the work at all times, and at his election, may from time to time
(prior to the stipulated contract completion date) occupy any of the units or parts of the project as
the work in connection therewith is complete to such a degree as will, in the opinion of the Owner,
permit their temporary or permanent use. The Owner will, prior to any such partial occupancy, give
notice to the Contractor thereof and such occupancy shall be upon the following terms:

a. Such occupancy shall not constitute an acceptance of work not performed in accordance
with the Contract nor shall such occupancy relieve the Contractor of liability to perform any
work by the Contract by not complete at the time of occupancy.

b. Except as otherwise provided by an agreement at the time of such partial occupancy, the
Contractor shall be relieved of all maintenance costs on units or parts so occupied.

C. The Contractor shall not be responsible for wear and tear or damage resulting from partial
occupancy.

d. The Owner shall assume risk of loss with respect to any unit or part so occupied.

e. The Contractor shall, if required by the Owner, furnish heat, light, water, or other such

services to the units or parts occupied and the Owner shall make proper remuneration

therefore to the Contractor.
The Contractor agrees that the Owner shall have the right, after seven (7) days' written notice to the
Contractor, to place and install as much equipment and machinery during the progress of the work
as is possible before the completion of the various parts of the work; and further agrees that such
placing and installation of equipment shall not in any way evidence the completion of the work or
any portion thereof, nor signify the Owner's acceptance of the work or any portion thereof. Should
the Owner place or install such equipment and machinery with his own forces he shall be
responsible for any damage to work of the Contractor caused by the Owner's work or workmen.
Should the Owner have such placement or installation performed by another Contractor, then the
Owner shall require said Contractor to be responsible for all such damage caused by his work, his
workers, or his subcontractors.

ARTICLE 4 - CONTRACTOR

4.4

4.4.3

444

4.45

LABOR AND MATERIALS

All materials shall be so delivered, stored and handled to prevent the inclusion of foreign materials
and the damage of materials by water or breakage. Packaged materials shall be delivered and
stored in original packages until ready for use. Packages or materials showing evidence of water or
other damage shall be rejected. All materials shall be of the respective qualities specified herein.

The Contractor shall be responsible for the proper care and protection of all his materials,
equipment, etc., delivered at the site. Building materials, equipment, etc., may be stored on the
premises subject to the approval of the Architect.

To insure timely availability of critical materials in case of national emergency, the Contractor may
order his subcontractors to proceed with fabrication of the same earlier than required by normal
sequence of construction. In the event storage facilities are not available on the site or at the
source of fabrication, the Owner will endeavor to provide such storage space as may be available to
care for same. Where this is necessary, the Contractor shall be paid for all stored material on the
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Owner's property or on the properties approved by the Owner upon approval of certified invoices. It
shall be the Contractor's obligation to pay for all handling costs and damage to this material. The
Contractor shall protect this property against damage.

4.6 TAXES

461 The Bidder shall include in his proposal and make payment of all Federal, State, County and
Municipal taxes including Michigan State Sales and Use Taxes, now in force or which may be
enacted during the progress and completion of the work covered.

4.7 PERMITS, FEES AND NOTICES

4.7.3 The Contractor shall pay highway or DPW fees for damages to sidewalks, streets, or other public
property or to any public utilities.

4.7.4 Permits and licenses of a temporary nature necessary for the execution of the work shall be

secured and paid for by the Contractor.

475 Except for the General Building Permit (which is not required), the Contractor shall secure
and pay for all other required permits, including the following:

Electrical - State of Michigan
Plumbing - State of Michigan
Mechanical - State of Michigan
Elevator- City of Detroit
4.7.6 The Contractor shall secure certificates of inspection and of occupancy that may be required by

authorities having jurisdiction over the work. These certificates shall be delivered to the Architect
upon completion of the work.

4.9 SUPERINTENDENT

4.9.2 The Contractor shall give sufficient supervision to the work, using his best skill and attention. He
shall carefully study and compare all drawings, specifications, and other instructions, and shall at
once report to the Architect any error, inconsistency, or omission which he may discover, but he
shall not be held responsible for their existence or discovery.

4.9.3 The Contractor's superintendent shall periodically inspect the entire project to make certain that all
of the stipulations of all of the articles of the General Conditions are being observed.

4.12 DRAWINGS AND SPECIFICATIONS AT THE SITE

41211 Refer to Paragraph 4.12.1, of A.lLA. General Conditions of the Contract for Construction. Modify
the last sentence of this paragraph to read:

"The Drawings, marked to record all changes made during
construction, shall be incorporated in the Contractor's

'Informational Package'.

4.12.2 As a basic and interim step for the fulfillment of the "Informational Package", accurate records of all
non-structural underground and concealed work shall be kept, including, but not limited to, all
piping, conduit, equipment, and drainage and tunnel work. In addition, such records shall be
available for review during various steps of the project.

4.13 SHOP DRAWINGS AND SAMPLES
4.13.9 Immediately before and as a condition of substantial completion, the Contractor shall provide the

Owner an "Informational Package" and instructional sessions on the operation, maintenance, and
service of the facility. The "Informational Package" shall include:
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1. One electronic set of shop drawings as decribed by the WSU PM and (1) set of
transparency (sepia) of the approved shop drawings and descriptive material
submitted during construction as required by the WSU PM. Any shop documents
unobtainable in sepia shall be supplied in three (3) sets.

2. One (1) electronic set of shop drawings as decribed by the WSU PM and set of
transparency (sepia) of constructional shop drawings with all installation revisions
incorporated to reflect the as-built condition as required by the WSU PM.
Examples of constructional shop drawings are dimensioned conduit, piping and
ductwork layout drawings.

3. One (1) electronic set of shop drawings as decribed by the WSU PM and Three
(3) sets of instructional manuals on the installation, operation, maintenance and
service of equipment and systems, including parts lists as required by the WSU
PM.

Examples of Specific Information Required:
1. Electrical

a. Conduit layout of light, power, and special systems, indicating dimensionally the
locations and size of runs; circuit grouping and conductor size and number in
conduit runs.

b. System description and elementary diagrams, connection and interconnection
diagrams, and device internal diagrams.

2. Mechanical
a. Piping and ductwork layout indicating dimensionally the location and size of the
runs.
b. Description and diagrams of control systems.

Following the submittal of the "Informational Package", the Contractor shall schedule and provide,
at the Owner's convenience, instructional sessions for Owner's personnel to acquaint them with the
operation, maintenance, and service of the system.

3. Elevators
a. Elementary diagrams and description of sequence of operation of the system

control components, connection and interconnection diagrams, and device
internal diagrams.

ARTICLE 5 - SUBCONTRACTORS

52

523

524

AWARD OF SUBCONTRACTS AND OTHER CONTRACTS FOR PORTIONS OF THE WORK
Delete Article 5.2.3 in its entirety.

Delete Article 5.2.4 in its entirety.

ARTICLE 7 - MISCELLANEOUS PROVISIONS (Revised 6-13-2011)

7.5

7.5.1

PERFORMANCE BOND AND LABOR AND MATERIAL PAYMENT BOND

The successful Bidder will be required to furnish a Performance Bond and Labor and Material
Payment bond in an amount equal to 100% of the contract award amount, and include such cost in
the Proposal, complying with the laws of the State of Michigan. The graduated formula no longer
applies.
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7.7

7.71

7.9

7.9.1

B.
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Performance Bond and Labor and Material Payment Bond shall be from a surety company
acceptable to the Owner and made payable as follows:

(1) A Labor and Material Payment bond for 100% of the contract award amount to the Board of
Governors of Wayne State University, and guaranteeing the payment of all subcontractors
and all indebtedness incurred for labor, materials, or any cause whatsoever on account of
the Contractor in accordance with the laws of the State of Michigan relating to such bonds.

(2) A Performance bond for 100% of the contract award amount to the Board of Governors of
Wayne State University to guarantee and insure the completion of work according to the
Contract.

The only acceptable Performance Bond shall be the AIA A312 — 2010.

The Contractor shall include with his bid evidence of his ability to obtain a Performance Bond in the
amount of 100% of the bid amount, and in accordance with the terms and conditions outlined in this
section, Such evidence shall be project specific and shall be submitted on a form provided by the
Surety or Agent thereof.

ROYALTIES AND PATENTS

Indemnification and Hold Harmless (Revised 2-2015).

To the fullest extent permitted by law, the Contractor shall hold harmless, defend, and indemnify the
Board of Governors of Wayne State University, the University, the Architect and Architect’s
Consultants, and officers, employees, representatives and agents of each of them, from and
against any and all claims or losses arising out of or alleged to be resulting from, or relating to (1)
the failure of the Contractor to perform its obligations under the Contract or the performance of its
obligation in a willful or negligent manner; (2) the inaccuracy of any representation or warranty by
the Contractor given in accordance with or contained in the Contract Documents; and (3) any claim
of damage or loss by any subcontractor, or supplier, or laborer against the University , the Architect
or the Architect’s consultants arising out of any alleged act or omission of the Contractor or any
other subcontractor, or anyone directly or indirectly employed by the Contractor or any
subcontractor.

The Contractor shall also be liable for and hereby agrees to pay, reimburse, fully indemnify and
hold the University, the Architect and Architect’s Consultants, harmless from and against all costs
and expenses of every nature (including attorney fees and expenses incident thereto) incurred by
the University in collecting the amounts due from the Contractor, or otherwise enforcing its rights,
under the indemnification described in this Atrticle.

INTEREST

Delete Article 7.9 in its entirety.

ARTICLE 8 - TIME

8.1

8.1.3

8.3.5

DEFINITIONS

The Date of Substantial Completion of the Work is the Date certified by the Architect when
construction of the entire work is sufficiently complete, in accordance with the Contract Documents,
so the Owner may occupy the Work for the use for which it is intended. It is the beginning date for
the guarantees on all the Project Work.

LIQUIDATED DAMAGES
It is understood that if said Contract is not completed within the time specified in the Contract plus

any extension of time thereto, the Contractor shall pay Liquidated Damages to the Owner as set
forth in Article 11 of the Agreement between Contractor and Owner for Construction.

ARTICLE 9 - PAYMENT AND COMPLETION
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9.6

9.6.1

PROGRESS PAYMENTS
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On or before the 20th day of each month, the Contractor shall submit to the Architect on the
Owner's Standard Form, a written application for payment showing the proportionate value of the
work installed to date from which shall be deducted, a reserve of 10% and all previous payments,
and the balance of the amount as approved by the Architect shall be due and payable to the
Contractor on or about the 15th day of the succeeding month.

No payments will be made because of materials or equipment stored off the site, except as
provided for in Subparagraph 4.4.5 of the Supplementary General Conditions or other special cases

the Owner may approve.
FAILURE OF PAYMENT

Delete Article 9.6 in its entirety.

ARTICLE 11 - INSURANCE (Revised 2-06-2015)

11.1

11.1.2

1.

2.

3.

4.

CONTRACTOR'S LIABILITY INSURANCE

The insurance required by Subparagraph 11.1.1 shall be written for not less than any limits of
liability specified herein, or required by law, whichever is greater, and shall include contractual
liability insurance as applicable to the Contractor's obligations under Paragraph 4.18.

During the life of the Contract, the Contractor shall maintain the following types of insurance:

A. General Requirements

Type of Insurance

Commercial General Liability (CGL)

Contractor shall maintain commercial general liability
(CGL)

CGL insurance shall be written on Insurance Services form
CG 00 01 (or substitute form providing equivalent
coverage) and shall cover liability arising from premises,
operation, independent contractors, products-completed
operation, and personal injury, contractual liability broad
form property damage liability, products and completed
operations coverage and X,C,U (explosion, collapse,
underground) hazards.

Commercial Automobile Liability (CSL)
(including hired and non-owned vehicles)

Workers' Compensation
(Employers' Liability)

Professional Liability insurance
This limit shall be dedicated to the risks of Professional
Liability and it shall not be combined with limits of any other
coverages such as Environmental/Pollution General
Liability, or Umbrella Liability unless otherwise approved by
the Owner. Coverage shall be for the benefit of the
Contracting or Design- Build entity, its principles,
Employees, affiliates, agents, and partners-whether joint or
several. It is presumed that this insurance will be Claims
Made, and therefore must have a Retro-active date prior to
the performance of any work for the Owner, whether or not
such work is under contract or purchase order. This
insurance will be placed with an insurer licensed to do

SUPPLEMENTARY GENERAL CONDITIONS

Minimum Requirement

$1,000,000 combined single limit per occurrence
$2,000,000 aggregate

Umbrella Liability per occurrence and in the annual
aggregate of $5,000,000.

$1,000,000 combined single limit

Statutory-Michigan  $500,000

$500,000.00 Per Occurrence and in the Aggregate
annually.
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11.1.3

11.1.31

11.3

11.3.1

11.3.2

11.3.3
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business in the State of Michigan and rated no less that A
X; by AM Best

B. Maximum Acceptable Deductibles
Type of Insurance Maximum Deductible
Comprehensive General Liability $5,000
Fire Legal Liability $5,000
Comprehensive Automobile Liability -0-
Workers' Compensation -0-
Property - All Risk $ 500

The Board of Governors, Wayne State University, shall be named as an additional insured but only
with respect to accidents arising out of the performance of said contract. The contractor shall
prepare a certificate of insurance which shall name the “Office of Risk Management; 5700 Cass
Avenue” as the Wayne State University certificate holder.

The Contractor shall either 1) require each of his Subcontractors to procure and to maintain during
the life of his subcontract, Subcontractors’ Comprehensive General Liability, Automobile Liability
and Property Damage Liability Insurance of the type and in the same amounts as specified in the
Subparagraph, or 2) insure the activity of his subcontractors in his own policy.

OWNER'S LIABILITY INSURANCE

Delete Article 11.2 in its entirety.
PROPERTY INSURANCE
Delete Article 11.3 in its entirety and replace with the following:

The Contractor shall purchase and maintain property insurance upon the entire work at the site to
the full insurable value thereof. This insurance shall include the interests of the Owner, the
Contractor, Subcontractors, and sub-subcontractors in the work and shall insure against the perils
of Fire, Extended Coverage, Vandalism, and Malicious Mischief.

The Owner and Contractor waive all rights against each other for damages caused by fires or other
perils to the extent covered by insurance provided under Subparagraph 11.3.1. The Contractor
shall require similar waivers by Subcontractors and sub-subcontractors in accordance with Clause
5.3.1.5.

Insurance must be issued by an insurance company with an “A rating as denoted in the AM Best
Key Rating Guide”.

ARTICLE 12 - CHANGES IN THE WORK

12.1

12.1.8

CHANGE ORDERS

Percentage markups in pricing under Subparagraphs 12.1.3.1, 12.1.3.3, and 1.2.4 shall be as
limited in the Contract Documents. Unit price of Subparagraph 12.1.3.2 shall represent total unit
cost to the Owner and shall include the Contractor's markup for overhead and profit.

ARTICLE 14 - TERMINATION OF THE CONTRACT

141

14.1.1

TERMINATION BY THE CONTRACTOR

If the work is stopped for a period of thirty days under any order of any court or other public
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authority having jurisdiction, or as a result of any act of government, such as a declaration of a
national emergency making materials unavailable, through no act or fault of the contract or a
subcontractor or their agents or employees or other persons performing any of the Work under a
contract with the contractor, then the contractor may, upon seven days' written notice to the Owner
and the Architect, terminate the contract and recover from the Owner payment for all Work
executed and for any proven loss sustained upon any materials, equipment, tools, construction
equipment, and machinery, including reasonable profit and damages.

ARTICLE 15 - ADDITIONAL CONDITIONS

15.1

15.1.1

15.2

15.2.1

15.2.11

15.2.1.2

15.2.1.3

15.2.1.4

15.2.1.5

15.2.1.6

15.2.1.7

SUBSTITUTION OF MATERIALS AND EQUIPMENT

Whenever a material, article, or piece of equipment is identified on the Drawings or in the
Specifications by reference to manufacturers' or vendors' names, trade names, catalog numbers, or
the like, it is so identified for the purpose of establishing a standard, and any material, article, or
piece of equipment of other manufacturers or vendors, which will perform adequately the duties
imposed by the general design will be considered equally acceptable provided the material, article,
or piece of equipment so proposed is, in the opinion of the Architect, of equal substance,
appearance, and function. It shall not be purchased or installed by the Contractor without the
Architect's written approval.

NON-DISCRIMINATION PROVISION AND WAGE AND HOUR ACT
During the performance of this contract, the Contractor agrees as follows:

The Contractor shall not discriminate against any employee or applicant for employment because of
sex, race, creed, color, age, or national origin. The Contractor will take affirmative action to insure
that applicants are employed, and that employees are treated during employment without regard to
their sex, race, age, creed, color, or national origin.

Such action shall include but not be limited to, the following: employment; upgrading; demotion; or
transfer; recruitment or recruitment advertising; layoff or terminations; rates of pay or other forms of
compensation; and selection for training, including apprenticeship. The Contractor agrees to post
in conspicuous places, available to employees and applicants for employment, notices to be
provided setting forth the provisions of this non-discrimination clause.

The Contractor will, in all solicitations, or advertisements for employees, placed by or on behalf of
the contractor, state that all qualified applicants will receive consideration for employment without
regard to sex, race, creed, color, age or national origin.

The Contractor will send to each labor union or representative of workers with which he has a
collective bargaining agreement or other contract or understanding, a notice advising the labor
union or worker's representative of the Contractor's commitments under Section 202 of Executive
Order No. 11246 of October 27, 1965, and shall post copies of the notice in conspicuous places
available to employees and applicants for employment.

The Contractor will comply with all provisions of the Executive Order No. 11246 of October 27,
1965, and of the rules, regulations and relevant orders of the Secretary of Labor or other
government agency or authority having jurisdiction.

The Contractor will furnish all information and reports required by Executive Order No. 11246 of
October 27, 1965, and by the rules, regulations, and orders of the Secretary of Labor or other
government agency or authority having jurisdiction, and will permit access to his books, records,
and accounts by the administrative agency and the Secretary of Labor for the purposes of
investigation to ascertain compliance with such rules, regulations and orders.

In the event of the Contractor's noncompliance with the non-discrimination clauses of this contract,
or with any of the said rules, regulations, or orders, this Contract may be canceled, terminated or
suspended in whole or in part, and the Contractor may be declared ineligible for further University
contracts or federally-assisted contracts in accordance with procedure authorized in Executive
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15.3

15.3.1

15.4

15.4.1

15.4.2

15.4.3

15.4.4

15.4.5

WSU Project No. 999-222859

Order No. 11246 of October 27, 1965, or by rule, regulation, or order of the Secretary of Labor or
other government agency or authority having jurisdiction.

The Contractor will include in the provisions of Subparagraph 15.2.1.1 through 15.2.1.8 in every
subcontract or purchase order unless exempted by rules, regulations or orders of the President's
Committee on Equal Employment Opportunity issued pursuant to Section 204 of Executive Order
No. 11246 of September 14, 1965, so that provisions will be binding upon each subcontractor or
vendor. The Contractor will take such action with respect to any subcontract or purchase order as
the administering agency may direct as a means of enforcing such provisions including sanctions
for noncompliance: Provided, however, that in the event the Contractor becomes involved as a
result of such direction by the administering agency, the Contractor may request the United States
to enter into such litigation to protect the interest of the United States.

COMPLIANCE WITH COPELAND ANTI-KICKBACK ACT AND REGULATIONS

The Contractor shall comply with the Copeland Anti-Kickback Act and Regulations of the Secretary
of Labor (29CFR, Part 3) which are herein incorporated by reference.

PREVAILING WAGES

Contractors and subcontractors shall pay all mechanics and laborers, including apprentices and
trainees, no less than the wage and fringe benefit rates prevailing in the locality in which the work is
performed. Wage and fringe benefit rates are determined by the Federal Government Department
of Labor.

Classifications not provided in the schedule shall be determined prior to the award of the contract
and shall be no less than the wage and fringe benefit rates determined by the Federal Department
of Labor.

Contractors and subcontractors shall adhere to the ratios of apprentices to journey workers as
determined by the Federal Department of Labor.

Contractors and subcontractors shall keep a copy of the prescribed wage and benefit rates posted
at the construction site in a conspicuous place.

Contractors and subcontractors shall keep an accurate record of the name, occupation, and the
actual benefits paid to each mechanic or laborer for the contract. This record shall be made
available for reasonable inspection by the Federal Department of Labor and the Owner.
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DRAWINGS

The Technical Specifications dated April 23, 2015 and the following List of Drawings represent the scope of work as
defined in the Contract Documents from Article 4.

DRAWINGS

Drawing No.: Description

Cover COVER SHEET

Cc1.0 EXISTING CONDITIONS

C5.1 LAYOUT PLAN

C6.1 GRADING & UTILITY PLAN

C7.1 SEWER DETAILS

C7.2 DWSD SEWER DETAIL

cs.1 SITE DETAILS

c8.2 FOUNTAIN DETAILS

c8.3 FOUNTAIN DETAILS

EO.1 ELECTRICAL STANDARDS

EO0.2 ELECTRICAL STANDARD SCHEDULES

E1.0 ELECTRICAL DEMOLITION

E2.0 ELECTRICAL NEW WORK

E2.1 ELECTRICAL NEW WORK FITNESS CENTER BASEMENT
E5.1 ONE LINE DIAGRAM AND PANEL SCHEDULES
11.1 IRRIGATION PLAN & DETAILS
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GENERAL REQUIREMENTS

GENERAL

A

CONTRACTOR'S RESPONSIBILITY

It is not the responsibility of the Architect/Engineer or Owner's Representative to notify the Contractor or
subcontractors when to commence, to cease, or to resume work; nor in any way to superintend so as to relieve the
Contractor of responsibility or of any consequences of neglect or carelessness by him or his subordinates. All
material and labor shall be furnished at times best suited for all Contractors and subcontractors concerned, so that
the combined work of all shall be properly and fully completed on the date fixed by the Contract.

The Contractor shall be responsible for all items contained in both the specifications and on the drawings for all
trades. He shall be responsible for the proper division of labor according to current labor union agreements
regardless of the division of responsibility implied in the contract documents.

CODES AND STANDARDS

Reference to standard specifications for workmanship, apparatus, equipment and materials shall conform to the
requirements of latest specifications of the organization referenced, i.e., American Society for Testing Materials
(ASTM), Underwriters Laboratories, Inc. (UL), American National Standards Institute, Inc. (ANSI), and others so
listed in the Technical Specifications.

PERMITS, FEES AND NOTICES
See Supplementary General Conditions.
MEASUREMENTS

Before proceeding with each Work ltem, Contractor shall locate, mark and measure any quantity or each item and
report quantities to Engineer. If measured quantities exceed Engineer’'s estimate, Contractor shall obtain written
authorization to proceed from Owner before executing Work required for that Work ltem.

Measurement of quantities for individual Work Items will be performed by Contractor and reviewed by Engineer.
Coordinate measurements with inspection as required in Section “Coordination.”

Cost of Work included in Work Item for quantities as indicated in Contract Documents shall be included in Base
Bid.

1. Additions to or deductions from lump sum price for quantities of each Work ltem added to or deducted
from Work respectively shall be at unit prices indicated in Bid Form and shall constitute payment or
deductions in full for all material, equipment, labor, supervision and incidentals necessary to complete
Work.

CONTRACTOR'S MEASUREMENTS

Before ordering material, preparing Shop Drawings, or doing any work, each Contractor shall verify, at the building,
all dimensions which may affect his work. He assumes full responsibility for the accuracy of his figures. No
allowance for additional compensation will be considered for minor discrepancies between dimensions on the
drawings and actual field dimensions.

CONTINUITY OF SERVICE (Revised 3-26-2012)

Continuity of all existing services in the building shall be maintained throughout the construction period. Where it is
necessary to tie into the existing electrical service, water or waste systems, it shall be done as directed by the
Architect/Engineer. This Contract shall also provide temporary lines or bypasses that may be required to maintain
continuous service in the building. All utility shutdowns must be approved by the Owners Representative / Project
Manager, not less than 7 business days prior to the event, so that proper notification can be posted.
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SUBMITTALS

All submittals (except Shop Drawings) and samples required by the Specifications shall be submitted in triplicate
unless otherwise specified for a particular item under an individual Specification Section.

Each sample shall be clearly identified on a tag attached, showing the name of the Project Consultant, the project

number and title, the names of the Contractor, manufacturer (and supplier if same is not the manufacturer), the
brand name or number identification, pattern, color, or finish designation and the location in the work.

Each submittal shall be covered by a transmittal letter, properly identified with the project title and number and a
brief description of the item being submitted.

Contractor shall be responsible for all costs of packing, shipping and incidental expenses connected with delivery
of the samples to the Project Consultant or other designated address.

If the initial sample is not approved, prepare and submit additional sets until approval is obtained.
Materials supplied or installed which do not conform to the appearance, quality, profile, texture or other determinant
of the approval samples will be rejected, and shall be replaced with satisfactory materials at the Contractor's

expense.

GENERAL/STANDARD ELECTRONIC EQUIPMENT AND INFRASTRUCTURE REQUIREMENTS (Revised
11-2008)

1. Compliance with WSU Standards for Communications Infrastructure

A. All applicable work, products, materials and methods shall comply with the latest version of the
“WSU Standards for Communications Infrastructure” except as where noted.

B. This document is available at the following website/URL: http://networks.wayne.edu/WSU-
Communications-Standards.pdf

2. Automation System Program Code

A. All automation system uncompiled and compiled program codes, source codes, custom
modules, graphical user interface screen shots and any other automation system programming
data and material (Program Code) shall be provided to the UNIVERSITY in hard copy and on
CD Rom in an unencrypted format acceptable to the UNIVERSITY.

B. Copyright for the Program Code shall be assigned to the UNIVERSITY for purposes of system
maintenance.

PROTECTION OF OCCUPANCY (Revised 3-2006)

A

FIRE PRECAUTIONS

Take necessary actions to eliminate possible fire hazards and to prevent damage to construction work, building
materials, equipment, temporary field offices, storage sheds, and other property.

During the construction, provide the type and quantity of fire extinguishers and fire hose to meet safety and fire
prevention practices by National Fire Protection Association (NFPA) Codes and Standards (available at
http://www.nfpa.org/ )

In the event that construction includes "hot work", the contractor shall provide the Owner's Representative
with a copy of their hot work policy, procedures, or permit program. No hot work activity (temporary
maintenance, renovation, or construction by operation of a gas or electrically powered equipment which produces
flames, sparks or heat that is sufficient to start a fire or ignite combustible materials) shall be performed until such
documents are provided. During such operations, all highly combustible or flammable materials shall be removed
from the immediate working area, and if removal is impossible, same shall be protected with flame retardant shield.
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Not more than one-half day's supply of flammable liquids such as gasoline, spray paint and paint solvent shall be
brought into the building at any one time. Flammable liquids having a flash point of 100 degrees F. or below which
must be brought into the building shall be confined in an Underwriters Laboratories (UL) labeled safety cans. The
bulk supply of flammables shall be stored at least 75 feet from the building and other combustible materials.
Spigots on drums containing flammable liquids are prohibited on the project site. Drums shall be equipped with
approved vented pumps, and be grounded and bonded.

Only a reasonable working supply of combustible building materials shall be located inside the building.

All oil-soaked rags, papers, and other similar combustible materials shall be removed from the building at the close
of each day's work, or more often if necessary, and placed in metal containers, with self-closing lids.

Materials and equipment stored in cardboard cartons, wood crates or other combustible containers shall be stored
in an orderly manner and accessibly located, fire-fighting equipment of approved types shall be placed in the
immediate vicinity of any materials or equipment stored in this type of crate or carton.

No gasoline, benzene, or like flammable materials shall be poured into sewers, manholes, or traps.

All rubbish shall be removed from the site and legally disposed of. Burning of rubbish, waste materials or trash on
the site shall not be permitted.

The contractor shall be responsible for the conduct of employees relative to smoking and all smoking shall be in
the area designated by the Architect/Engineer.

B. GENERAL SAFETY AND BUILDING PRECAUTIONS

Provide and maintain in good repair barricades, railings, etc., as required by law for the protection of the Public. All
exposed material shall be smoothly dressed.

At dangerous points throughout the work environment provide and maintain colored lights or flags in addition to
above guardrails.

Isolate Owner's occupied areas from areas where demolition and alteration work will be done, with temporary,
dustproof, weatherproof, and fireproof enclosures as conditions may require and as directed by the
Architect/Engineer.

Cover and protect furniture, equipment and fixtures to remain from soiling, dust, dirt, or damage when demolition
work is performed in rooms or areas from which such items have not been removed.

Protect openings made in the existing roofs, floors, and other construction with weatherproof coverings, barricades,
and temporary fire rated partitions to prevent accidents.

Repair any damage done to existing work caused by the construction and removal of temporary partitions,
coverings, and barricades.

The Contractor will be held responsible for all breakage or other damage to glass up to the time the work is
completed.

Provide protection for existing buildings, interior and exterior, finishes, walls, drives, landscaping, lawns (see
below), etc. All damages shall be restored to match existing conditions to the satisfaction of the Architect/Engineer.

The Contractor and Owner will define the anticipated area of lawn damage at the project Pre-Construction Meeting.
Whether the lawn is sparse or fully developed, any lawn damaged due to the Contractor's work will be replaced
with sod by the University. The University's unit cost of $10.00 per square yard and landscaping at a rate of 1.5
times the cost of the sod repairs, the full cost of which will be assessed against the Contractor. At the completion
of the project, a deductive Change Order reflecting this cost will be issued.
The Contractor is to include an allowance in his bid for this corrective work.
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INTERFERENCE WITH OWNER'S OPERATIONS

The Owner will be utilizing the Building Facilities to carry on his normal business operation during construction.
The Contractor shall schedule performance of the work necessary to complete the project in such a way as to
interfere as little as possible with the operation during construction. The Contractor shall schedule performance of
the work necessary to complete the project in such a way as to interfere as little as possible with the operation of
the Owner.

Work which will interfere with the Owner's occupancy, including interruptions to the Owner's mechanical and
electrical services, and essentially noisy operations (such as jackhammering) shall be scheduled in advance. The
schedule of alterations shall be approved by the Architect/Engineer and the work shall be done in accordance with
the approved schedule.

It is understood that the work is to be carried through to completion with the utmost speed consistent with good
workmanship and to meet the construction schedule.

The Contractor shall begin work under the Contract without delay upon receipt of the fully-executed contract and
shall substantially complete the project ready for unobstructed occupancy and use of the Owner for the purposes
intended within the completion time stated in the contract.

The Contractor shall, immediately upon award of contract, schedule his work and expedite deliveries of materials
and performance of subcontractors to maintain the necessary pace to meet the construction schedule.

CONTRACTOR'S REPRESENTATION AND COORDINATION

A

FIELD SUPERINTENDENT

Contractor shall assign a full time project manager/superintendent for the duration of the project. This person shall
be experienced and qualified in all phases of the work and shall be present at the site during Contractor's working
hours. The project manager shall have Contractor’s full authority to represent Contractor in all routine operations
including payment, changes to the work, and scheduling. Contractor shall not re-assign this individual without prior
written permission of the Owner.

MEETINGS

When directed by the Architect/Engineer, meetings shall be held for the purpose of coordinating and expediting the
work. The invited contractors or subcontractors will be required to have qualified representatives at these
meetings, empowered to act in their behalf.

COORDINATION

The Contractor shall also provide a staff adequate to coordinate and expedite the work properly and shall at all
times maintain competent supervision of its own work and that of its subcontractors to insure compliance with

contract requirements.

The Contractor shall be solely responsible for all construction means, methods, techniques, sequences, and
procedures and for coordinating all portions of the work under the Contractor.

CONSTRUCTION SCHEDULE
The Construction Schedule shall be prepared after the award of contract. Soon after, a pre-construction meeting is

held with the Owner and the Architect/Engineer to determine the areas to which the Contractor will be allowed
access at any one time.

The Contractor is alerted to the fact that areas in which he will be working will be occupied by students and employees of the
University as well as the general public. The Contractor's access, to and from the project site, will be confined to limited
areas so as not to unduly disrupt the normal activities of the University.

TEMPORARY FACILITIES
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A. GENERAL

The following temporary facilites descriptions represent standard conditions. Verify accuracy with
Architect/Engineer at time of bids.

B. CONTRACTOR'S OFFICE
Provide field offices as required. Locate temporary field offices on site where directed by Architect/Engineer.
Appearance and location of field offices shall be approved by the Architect/Engineer.
Provide for all other administrative facilities and storage off the Owner's property.
C. STORAGE OF MATERIALS
All materials shall be stored in areas designated by the Architect/Engineer. All stored materials shall be arranged
for the minimum disruption to occupants and to allow full access to and throughout the building. Materials stored
outdoors shall be neat and orderly and covered to prevent damage or vandalism.
D. PARKING
1. GENERAL
University parking regulations will be strictly enforced.
Maintain Owner's parking areas free of dirt and debris resulting from operations under the contract.

2. STANDING AND UNLOADING/LOADING VEHICLES

All Contractors are to call Wayne State University Public Safety at 577-2222, and give at least 24 hours
advance notice that they have vehicles that must be at the job site.

Vehicles will be permitted at the project site only as long as the vehicles are needed for
loading/unloading, and must be immediately moved upon completion.

All unauthorized and/or unattended standing vehicles will be subject to ticketing and removal by
University Police. Towed vehicles may be reclaimed by calling 577-2222, and paying any assessed
charges.

3. COMPLIMENTARY PARKING
There is no complimentary parking for Contractor’'s employee vehicles.

4. WAYNE STATE UNIVERSITY PUBLIC/STUDENT PARKING AREAS

Public Parking, on a first-come first-served basis is available. Contact the office of the One Card
System, at 313.577.9513 for information on availability of parking on a contractual basis.

E. TOILET FACILITIES

The Owner's designated existing toilet facilities may be used by workers on the project. Contractor shall maintain
such facilities in a neat and sanitary condition.

F. TELEPHONE USE

If required, the Contractor shall provide and pay for a temporary telephone within the building for his use and that of
his subcontractors.

No use of the Owner's telephone (except pay telephones) will be permitted.
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G. ACCESS DEVICES
The Contractor shall furnish and maintain temporary hoists, ladders, railings, scaffolds, runways, and the like as
required for safe, normal access to the permanent construction until the permanent facilities are complete. Each
trade shall furnish such additional means of access as may be required for the progress and completion of the
work. Such temporary access devices shall meet all applicable local, state, and federal codes and regulations.

H. HEAT AND VENTILATION

Provide cold weather protection and temporary heat and ventilation as required during construction to protect the
work from freezing and frost damage.

Provide adequate ventilation as required to maintain reasonable interior building air conditions and temperatures,
to prevent accumulation of excess moisture, and to remove construction fumes.

Tarpaulins and other materials used for temporary enclosures. Coverings and protection shall be flameproofed.
I WATER SERVICE

Sources of water are available at the site. The Owner will pay for reasonable amounts of water used for
construction purposes.

The Contractor shall provide, at the earliest possible date, temporary connections to the water supply sources and
maintain adequate distribution for all construction requirements. The Contractor shall protect sources against
damage.

Methods of conveying this water shall be approved by the Architect/Engineer and shall not interfere with the
Owner's operations.

J. ELECTRICAL SERVICES

All charges for reasonable amounts of electrical power energy used for temporary lighting and power required for
this work will be paid by the Owner.

The Contractor shall provide and maintain any temporary electrical lighting and power required for this work. At the
completion of the work, all such temporary electrical facilities shall be removed and disposed of by the Contractor.

Temporary lighting and power shall comply with the regulations and requirements of the National Electrical Code
INSPECTIONS AND TESTS

The Architect/Engineer shall at all times have access to the work wherever it is in preparation or in progress and
the Contractor shall provide proper facilities for such access and for observation.

No failure of the Architect/Engineer, during the progress of the work, to discover or reject materials or work not in
accordance with the Contract Specifications and Drawings shall be deemed an acceptance thereof nor a waiver of
defects therein. Likewise, no acceptance or waiver shall be inferred or implied due to payments made to contractor
or by partial or entire occupancy of the work, or installation of materials that are not strictly in accordance with the
Contract Specifications and Drawings.

Where tests are specifically called for in the Specifications, the Owner shall pay all costs of such tests and
engineering services unless otherwise stated in the contract.

Where tests are not specifically called for in the Specifications, but are required by the Architect/Engineer or
Consultant, the Owner shall pay all costs of such tests and engineering services unless the tests reveal that the
workmanship or materials used by the Contractor are not in conformity with the Drawings, Specifications, and/or
approved shop drawings. In such event, the Contractor shall pay for the tests, shall remove all work and materials
so failing to conform and replace with work and materials that are in full conformity.

CLEAN-UP
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The Contractor shall at all times keep the Owner's premises and the adjoining premises, driveways and streets
clean of rubbish caused by the Contractor's operations and at the completion of the work shall remove all the
rubbish, all of his tools, equipment, temporary work and surplus materials, from and about the premises, and shall
leave the work clean and ready for use. If the contractor does not attend to such cleaning immediately upon
request, the Architect/Engineer may cause such cleaning to be done by others and charge the cost of same to the
Contractor.

The Contractor will be responsible for all damage from fire that originates in, or is propagated by, accumulations of
rubbish or debris.

All rubbish and debris shall be disposed of off the Owner's property in an approved sanitary landfill site. No open
burning of debris or rubbish will be permitted. Job site shall be left neat and clean at the completion of each day's
operation.

PROJECT CLOSE-OUT
A. RECORD DRAWINGS

At beginning of job, provide one copy of Working Drawings, and record changes, between Working Drawings and
"As Builts", including changes made by Addenda, Change Orders, Shop Drawings, etc. These shall be kept up to
date. Update to indicate make of all mechanical and electrical equipment and fixtures installed. Keep these
Record Prints in good condition and available for inspection by the Architect/Engineer.

Upon completion of the job, turn over to the Architect/Engineer Record Prints of Working Drawings showing all job
changes.

B. OPERATING AND MAINTENANCE DATA

Prepare and furnish to the Architect/Engineer three (3) bound copies of "Operating and Maintenance Manual" on
all equipment installed under this Contract.

Manual shall include copies of all Manufacturers' "Operating and Service Instructions", including Parts List, Control
Diagrams, Description of Control Systems, Operating, Electrical Wiring, and any other information needed to
understand, operate and maintain the equipment. The names and addresses of all subcontractors shall be
included. These instructions shall be custom-prepared for this job -- catalog cuts will not be accepted. Equipment
shall be cross-referenced to Section of Specifications and to location shown and scheduled on drawings.

Include Test-Adjust-Balance Report in the Manual.
C. FINAL INSPECTION

Secure final inspections from the State of Michigan as soon as the work is completed and immediately submit such
Certificates to the Architect/Engineer.

D. GUARANTEES (See Sections 00510 and 01781)
Guarantees on material and labor from the General Contractor and his subcontractors shall be as required in
Sections 00510 and 01781.

E. SWORN STATEMENT AND WAIVER OF LIENS (revised 4-11-2012)

Prior to final payment, the General Contractor shall provide a Contractor's Sworn Statement and Full Unconditional
Waivers of Liens from all subcontractors for material and labor and from all suppliers who provide materials
exceeding $1,000. Sworn Statements and signed waivers from all Subcontractors must accompany Pay
Applications or they will be returned for such documentation prior to approval.

ASBESTOS HAZARD
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A. The contractor shall not start any work in any area that has not been inspected for asbestos by the Owner's
Industrial Hygiene Department, or a qualified representative of the Owner and approval is given for work to be
done. If asbestos is found, safety measures as recommended by the Owner's Industrial Hygiene Department, or a
qualified representative of the Owner, shall be completed, or approval given for work to be done before work is
started. The contractor shall not perform any asbestos removal or containment work under the contract.

KEYS
A. The Owner shall provide the contractor keys on loan to have access to the various spaces in order to complete the
contract. Contractor will sign for and be responsible for each key on loan, returnable to Owner upon completion of

the contract. In case of any lost keys, the Owner will backcharge the contract $250.00 for each core change. In
the event that a Contractor wants access to a secured area, he shall give the Owner a minimum 48-hour notice.
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SUMMARY OF WORK

SUMMARY OF WORK

PROJECT: Fountain Court Renovation
WSU PROJECT NO.: 999-222859

PROJECT MANAGER: Chrystal Camilleri

1. EXAMINATION

The Contractor shall visit the site and become familiar with conditions under which he will be working. Also meet with
the project manager and review site access, storage areas, etc.

2. Description of Work - Project includes
Restoration of existing Fountain Court Yard. Restoration of the existing fountain and redesign of the court
yard. As described in the project documents, work includes but is not limited to, relocation of salvaged items,
modification to existing utilities, irrigation system and utility metering & controls. New reinforced concrete
walkways, site lighting, electrical convenience outlets, seating, and landscaping. Protection of existing
services and adjacent structures and surfaces to remain. .

3. The building is located at
Wayne State University

NA
Detroit, Michigan 48202
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SECTION 012100 - ALLOWANCES

PART 1 - GENERAL

11

A

1.2

13

14

RELATED DOCUMENTS

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

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

SUMMARY

Section includes administrative and procedural requirements governing allowances.

1. Certain items are specified in the Contract Documents by allowances. Allowances have
been established in lieu of additional requirements and to defer selection of actual
materials and equipment to a later date when direction will be provided to Contractor. If
necessary, additional requirements will be issued by Change Order.

Types of allowances include the following:

1. Lump-sum allowances.
2. Quantity allowances.

Related Requirements:

1. Section 012200 "Unit Prices" for procedures for using unit prices.

2. Section 014000 "Quality Requirements" for procedures governing the use of allowances
for testing and inspecting.

SELECTION AND PURCHASE

At the earliest practical date after award of the Contract, advise Architect of the date when final

selection and purchase of each product or system described by an allowance must be completed

to avoid delaying the Work.

At Architect's request, obtain proposals for each allowance for use in making final selections.
Include recommendations that are relevant to performing the Work.

Purchase products and systems selected by Architect from the designated supplier.

COORDINATION

Coordinate allowance items with other portions of the Work. Furnish templates as required to
coordinate installation.

ALLOWANCES 012100 -1
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1.5

1.6

A

LUMP-SUM and QUANTITY ALLOWANCES

Allowance shall include cost to Contractor of specific products and materials ordered by Owner
or selected by Architect under allowance and shall include taxes, freight and delivery to Project
site.

Unless otherwise indicated, Contractor's costs for receiving and handling at Project site, labor,
installation, overhead and profit, and similar costs related to products and materials under
allowance shall be included as part of the Contract Sum and not part of the allowance.

Unused Materials: Return unused materials purchased under an allowance to manufacturer or
supplier for credit to Owner, after installation has been completed and accepted.

1. If requested by Architect, retain and prepare unused material for storage by Owner.
Deliver unused material to Owner's storage space as directed.

ADJUSTMENT OF ALLOWANCES

Allowance Adjustment: To adjust allowance amounts, prepare a Change Order proposal based
on the difference between purchase amount and the allowance, multiplied by final measurement
of work-in-place where applicable. If applicable, include reasonable allowances for cutting
losses, tolerances, mixing wastes, normal product imperfections, and similar margins.

1. Include installation costs in purchase amount only where indicated as part of the
allowance.
2. If requested, prepare explanation and documentation to substantiate distribution of

overhead costs and other margins claimed.

3. Submit substantiation of a change in scope of work, if any, claimed in Change Orders
related to unit-cost allowances.

4. Owner reserves the right to establish the quantity of work-in-place by independent
quantity survey, measure, or count.

Submit claims for increased costs because of a change in scope or nature of the allowance
described in the Contract Documents, whether for the purchase order amount or Contractor's
handling, labor, installation, overhead, and profit.

1. Do not include Contractor's or subcontractor's indirect expense in the Change Order cost
amount unless it is clearly shown that the nature or extent of work has changed from what
could have been foreseen from information in the Contract Documents.

2. No change to Contractor's indirect expense is permitted for selection of higher- or lower-
priced materials or systems of the same scope and nature as originally indicated.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1

A

3.2

3.3

EXAMINATION

Examine products covered by an allowance promptly on delivery for damage or defects. Return
damaged or defective products to manufacturer for replacement.

PREPARATION

Coordinate materials and their installation for each allowance with related materials and

installations to ensure that each allowance item is completely integrated and interfaced with
related work.

SCHEDULE OF ALLOWANCES

WSU. Our recommendation is $10,000) to remove abandoned conduit and wiring complete that
is discovered during excavation that interferes with new work.

Allowance No.2: Lump-Sum Allowance: Include the sum of $50,000 for the inspection,
recommendation report and renovation to the existing fountain.

1. This allowance includes material cost, receiving, handling, and installation, and
Contractor overhead and profit. Provide a cost for the inspection and report separately
per the bid form.

END OF SECTION 012100
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SECTION 012200 - UNIT PRICES

PART 1 - GENERAL

11

A

1.2

13

14

RELATED DOCUMENTS

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

SUMMARY
Section includes administrative and procedural requirements for unit prices.
Related Requirements:

1. Section 012600 "Contract Modification Procedures” for procedures for submitting and
handling Change Orders.
2. Section 014000 "Quality Requirements™ for general testing and inspecting requirements.

DEFINITIONS

Unit price is an amount incorporated in the Agreement, applicable during the duration of the
Work as a price per unit of measurement for materials, equipment, or services, or a portion of
the Work, added to or deducted from the Contract Sum by appropriate modification, if the scope
of Work or estimated quantities of Work required by the Contract Documents are increased or
decreased.

PROCEDURES

Unit prices include all necessary material, plus cost for delivery, installation, insurance,
applicable taxes, overhead, and profit.

Measurement and Payment: See individual Specification Sections for work that requires
establishment of unit prices. Methods of measurement and payment for unit prices are specified
in those Sections.

Owner reserves the right to reject Contractor's measurement of work-in-place that involves use
of established unit prices and to have this work measured, at Owner's expense, by an
independent surveyor acceptable to Contractor.

List of Unit Prices: A schedule of unit prices is included in Part 3. Specification Sections
referenced in the schedule contain requirements for materials described under each unit price.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 SCHEDULE OF UNIT PRICES
A. Unit Price 1: Catch basins.

1. Description: Installation of catch basin structure in accordance with specifications found
on drawing C7.2 “DWSD Sewer Notes”.

2. Unit of Measurement: Each batch basin structure installed.

3. Quantity Allowance: Coordinate unit price with allowance adjustment requirements in
Section 012100 "Allowances."

B.  Unit Price No. 2: Manholes.
1. Description: Installation of manholes in accordance with specifications found on drawing
C7.2 “DWSD Sewer Notes”.
2. Unit of Measurement: Each manhole installed.
3. Quantity Allowance: Coordinate unit price with allowance adjustment requirements in
Section 012100 "Allowances."
C.  Unit Price No. 3: 10” diameter SDR 35 sewer pipe.
1. Description: Installation of 10” diameter SDR 35 sewer pipe in accordance with
specifications found on drawing C7.2 “DWSD Sewer Notes”.
2. Unit of Measurement: Linear feet of pipe.
D.  Unit Price No. 4: 8” diameter SDR 35 sewer pipe.
1. Description: Installation of 8” diameter SDR 35 sewer pipe in accordance with

specifications found on drawing C7.2 “DWSD Sewer Notes”.
2. Unit of Measurement: Linear feet of pipe.

END OF SECTION 012200
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SECTION 012300 - ALTERNATES

PART 1 - GENERAL

11

A

1.2

13

14

RELATED DOCUMENTS

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

SUMMARY

Section includes administrative and procedural requirements for alternates.

DEFINITIONS

Alternate: An amount proposed by bidders and stated on the Bid Form for certain work defined
in the bidding requirements that may be added to or deducted from the base bid amount if
Owner decides to accept a corresponding change either in the amount of construction to be
completed or in the products, materials, equipment, systems, or installation methods described
in the Contract Documents.

1. Alternates described in this Section are part of the Work only if enumerated in the
Agreement.

2. The cost or credit for each alternate is the net addition to or deduction from the Contract
Sum to incorporate alternate into the Work. No other adjustments are made to the
Contract Sum.

PROCEDURES

Coordination: Revise or adjust affected adjacent work as necessary to completely integrate work
of the alternate into Project.

1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar
items incidental to or required for a complete installation whether or not indicated as part
of alternate.

Notification: Immediately following award of the Contract, notify each party involved, in
writing, of the status of each alternate. Indicate if alternates have been accepted, rejected, or
deferred for later consideration. Include a complete description of negotiated revisions to
alternates.

Execute accepted alternates under the same conditions as other work of the Contract.
Schedule: A schedule of alternates is included at the end of this Section. Specification Sections

referenced in schedule contain requirements for materials necessary to achieve the work
described under each alternate.
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PART 2 - PRODUCTS (Not Used)
PART 3 - EXECUTION

3.1 SCHEDULE OF ALTERNATES
A. Alternate No. 1: Seeded lawn in lieu of sodded lawn.

1. Base Bid: Sodded lawn as indicated on sheet C5.1 Layout Plan and specified in Section
329200 Turf and Grasses.

2. Alternate: Seeded lawn as indicated on sheet C5.1 Layout Plan and specified in Section
329200 Turf and Grasses.

B.  Alternate No. 2: 4” caliper trees in lieu of 6” caliper trees as indicated on C5.1 Layout Plan and
specified in Section 329200 Plants.

1. Base Bid:
a. 6” caliper Acer saccharum
b. 6” caliper Acer rubrum
C. 6” caliper Quercus muehlenbergii
d. 6” caliper Cercis canadensis
e. 6” caliper Prunus ‘Kwanzan’
2. Alternate:
a 4” caliper Acer saccharum
b 4” caliper Acer rubrum
c 4” caliper Quercus muehlenbergii
d 4” caliper Cercis canadensis
e 4” caliper Prunus ‘Kwanzan’

END OF SECTION 012300
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SECTION 024119 - SELECTIVE DEMOLITION

PART 1 - GENERAL

11

1.2

13

14

A

RELATED DOCUMENTS

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

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

SUMMARY

Section Includes:

1. Demolition and removal of selected site elements.

Related Requirements:

1. Section 017300 "Execution" for cutting and patching procedures.

2. Section 311000 "Site Clearing™ for site clearing and removal of above- and below-grade
improvements.

DEFINITIONS

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

Remove and Salvage: Carefully detach from existing construction, in a manner to prevent
damage, and deliver to Owner.

Remove and Reinstall: Detach items from existing construction, prepare for reuse, and reinstall
where indicated.

Existing to Remain: Existing items of construction that are not to be permanently removed and
that are not otherwise indicated to be removed, removed and salvaged, or removed and
reinstalled.

MATERIALS OWNERSHIP

Unless otherwise indicated, demolition waste becomes property of Contractor.

Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones
and their contents, commemorative plaques and tablets, and other items of interest or value to

Owner that may be uncovered during demolition remain the property of Owner.

1. Carefully salvage in a manner to prevent damage and promptly return to Owner.
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15 PREINSTALLATION MEETINGS
A.  Predemolition Conference: Conduct conference at Project Site.
1. Inspect and discuss condition of construction to be selectively demolished.
2. Review requirements of work performed by other trades that rely on substrates exposed
by selective demolition operations.
3. Review areas where existing construction is to remain and requires protection.

1.6 INFORMATIONAL SUBMITTALS

A.  Predemolition Photographs or Video: Submit before Work begins.

1.7 FIELD CONDITIONS

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

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

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

D. Hazardous Materials: It is not expected that hazardous materials will be encountered in the
Work.
1. If suspected hazardous materials are encountered, do not disturb; immediately notify
Architect and Owner.
E.  Storage or sale of removed items or materials on-site is not permitted.
F. Utility Service: Maintain existing utilities indicated to remain in service and protect them
against damage during selective demolition operations.

PART 2 - PRODUCTS

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

B.  Standards: Comply with ANSI/ASSE A10.6 and NFPA 241.
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PART 3 - EXECUTION

3.1

3.2

3.3

EXAMINATION

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

Review record documents of existing construction provided by Owner. Owner does not
guarantee that existing conditions are same as those indicated in record documents.

Survey existing conditions and correlate with requirements indicated to determine extent of
selective demolition required.

When unanticipated mechanical, electrical, or structural elements that conflict with intended
function or design are encountered, investigate and measure the nature and extent of conflict.
Promptly submit a written report to Architect.

UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

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

1. Comply with requirements for existing services/systems interruptions.

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

1. Arrange to shut off indicated utilities with utility companies.

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

PREPARATION

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

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

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

2. Provide temporary weather protection, during interval between selective demolition of
existing construction on exterior surfaces and new construction, to prevent water leakage
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3.4 SELECTIVE DEMOLITION, GENERAL

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

1. Dispose of demolished items and materials promptly.

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

3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS

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

B.  Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, then break up and
remove.

3.6 DISPOSAL OF DEMOLISHED MATERIALS

A. General: Except for items or materials indicated to be recycled, reused, salvaged, reinstalled, or
otherwise indicated to remain Owner's property, remove demolished materials from Project
site and legally dispose of them.

1. Do not allow demolished materials to accumulate on-site.
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces
and areas.

B.  Disposal: Transport demolished materials off Owner's property and legally dispose of them.

3.7 CLEANING
A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective

demolition operations. Return adjacent areas to condition existing before selective demolition
operations began.

END OF SECTION 024119
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SECTION 033000 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

11

A

1.2

13

14

15

RELATED DOCUMENTS

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

SUMMARY

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

1. Footings.

Related Sections:

1. Section 312000 "Earth Moving" for drainage fill under slabs-on-grade.

2. Section 321313 "Concrete Paving" for concrete pavement and walks.

DEFINITIONS

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

ACTION SUBMITTALS

Product Data: For each type of product indicated.

Design Mixtures: For each concrete mixture.

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

INFORMATIONAL SUBMITTALS

Qualification Data: For Installer and Testing Agency.

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

1. Cementitious materials.
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1.6

Admixtures.

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

Curing compounds.

Semirigid joint filler.

Joint-filler strips.

N~ WDN

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

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

Field quality-control reports.

Minutes of preinstallation conference.

QUALITY ASSURANCE

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

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

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

Testing Agency Qualifications: An independent agency, qualified according to ASTM C 1077
and ASTM E 329 for testing indicated.

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

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

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

Welding Qualifications: Qualify procedures and personnel according to AWS D1.4/D 1.4M,
"Structural Welding Code - Reinforcing Steel."”

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

H.

1.7

A

B.

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

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

Preinstallation Conference: Conduct conference at Project site.

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

a. Contractor's superintendent.

2. Review special inspection and testing and inspecting agency procedures for field quality

control and concrete protection.

DELIVERY, STORAGE, AND HANDLING

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

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

PART 2 - PRODUCTS

2.1

A

2.2

A

D.

FORM-FACING MATERIALS

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

Recycled Content of Steel Products: Postconsumer recycled content plus one-half of
preconsumer recycled content not less than 25 percent.

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

Steel Bar Mats: ASTM A 184/A 184M, fabricated from ASTM A 615/A 615M, Grade 60,
deformed bars, assembled with clips.

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

Plain-Steel Welded Wire Reinforcement: ASTM A 185/A 185M, plain, fabricated from as-
drawn steel wire into flat sheets.
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2.3

A

2.4

2.5

REINFORCEMENT ACCESSORIES

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

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

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

CONCRETE MATERIALS

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

1. Portland Cement: ASTM C 150, Type | or Type Ill, gray. Supplement with the following:

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

Silica Fume: ASTM C 1240, amorphous silica.

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

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

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

ADMIXTURES
Air-Entraining Admixture: ASTM C 260.

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

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

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

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

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

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

agrwpdE
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2.6

2.7

6.
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Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type Il.

WATERSTOPS

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

1.

Products: Subject to compliance with requirements, provide one of the following:

-~ OO0 o

Carlisle Coatings & Waterproofing, Inc.; MiraSTOP.
CETCO; Volclay Waterstop-RX.

Concrete Sealants Inc.; Conseal CS-231.
Greenstreak; Swellstop.

Henry Company, Sealants Division; Hydro-Flex.

JP Specialties, Inc.; Earth Shield Type 20.

CURING MATERIALS

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

1.

Products: Subject to compliance with requirements, provide one of the following:

W TEeTVOSITATTSQAOO0 T

Axim Italcementi Group, Inc.; CATEXOL CimFilm.

BASF Construction Chemicals - Building Systems; Confilm.
ChemMasters; SprayFilm.

Conspec by Dayton Superior; Aquafilm.

Dayton Superior Corporation; Sure Film (J-74).

Edoco by Dayton Superior; BurkeFilm.

Euclid Chemical Company (The), an RPM company; Eucobar.
Kaufman Products, Inc.; Vapor-Aid.

Lambert Corporation; LAMBCO Skin.

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

Meadows, W. R., Inc.; EVAPRE.

Metalcrete Industries; Waterhold.

Nox-Crete Products Group; MONOFILM.

Sika Corporation; SikaFilm.

SpecChem, LLC; Spec Film.

Symons by Dayton Superior; Finishing Aid.

TK Products, Division of Sierra Corporation; TK-2120 TRI-FILM.
Unitex; PRO-FILM.

Vexcon Chemicals, Inc.; Certi-Vex Envio Set.

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

Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
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2.8

D. Water: Potable.

E.  Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B,
dissipating.

1.

Products: Subject to compliance with requirements, provide one of the following:

Anti-Hydro International, Inc.; AH Curing Compound #2 DR WB.
BASF Construction Chemicals - Building Systems; Kure 200.
ChemMasters; Safe-Cure Clear.

Conspec by Dayton Superior; W.B. Resin Cure.

Dayton Superior Corporation; Day-Chem Rez Cure (J-11-W).
Edoco by Dayton Superior; Res X Cure WB.

Euclid Chemical Company (The), an RPM company; Kurez W VOX;
TAMMSCURE WB 30C.

Kaufman Products, Inc.; Thinfilm 420.

Lambert Corporation; AQUA KURE - CLEAR.

L&M Construction Chemicals, Inc.; L&M Cure R.

Meadows, W. R., Inc.; 1100-CLEAR.

Nox-Crete Products Group; Resin Cure E.

Right Pointe; Clear Water Resin.

SpecChem, LLC; Spec Rez Clear.

Symons by Dayton Superior; Resi-Chem Clear.

TK Products, Division of Sierra Corporation; TK-2519 DC WB.
Vexcon Chemicals, Inc.; Certi-Vex Enviocure 100.

@hoo0 o
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CONCRETE MIXTURES, GENERAL

Prepare design mixtures for each type and strength of concrete, proportioned on the basis of

laboratory trial mixture or field test data, or both, according to ACI 301.

1.

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

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

el S

oo

Fly Ash: 25 percent.

Combined Fly Ash and Pozzolan: 25 percent.

Ground Granulated Blast-Furnace Slag: 50 percent.

Combined Fly Ash or Pozzolan and Ground Granulated Blast-Furnace Slag: 50 percent
portland cement minimum, with fly ash or pozzolan not exceeding 25 percent.

Silica Fume: 10 percent.

Combined Fly Ash, Pozzolans, and Silica Fume: 35 percent with fly ash or pozzolans not
exceeding 25 percent and silica fume not exceeding 10 percent.

Combined Fly Ash or Pozzolans, Ground Granulated Blast-Furnace Slag, and Silica
Fume: 50 percent with fly ash or pozzolans not exceeding 25 percent and silica fume not
exceeding 10 percent.

CAST-IN-PLACE CONCRETE 033000 - 6


http://www.specagent.com/LookUp/?ulid=1182&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816822&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816823&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816824&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816825&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816826&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816827&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816828&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816828&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816829&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816830&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816831&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816832&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816833&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816834&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816835&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816836&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816837&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816838&mf=04&src=wd

WSU FOUNTAIN COURT RENOVATION APRIL 16, 2015
DETROIT, MICHIGAN WSU JOB No: 999-222859

C.

2.9

2.10

2.11

Limit water-soluble, chloride-ion content in hardened concrete to the following:

1. For reinforced concrete exposed to chloride: 0.15 percent by weight of cement.

2. For reinforced concrete that will not be dry or protected from moisture: 0.30 percent by
weight of cement.

3. For reinforced concrete that will be dry or protected from moisture: 1.00 percent by
weight of cement.

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

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

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

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

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

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

2. Maximum Water-Cementitious Materials Ratio: 0.45.

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

4. Air Content: 5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch
nominal maximum aggregate size.

5. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 1-inch and 3/4-
inch nominal maximum aggregate size.

FABRICATING REINFORCEMENT

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

CONCRETE MIXING

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

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

Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according to
ASTM C 94/C 94M. Mix concrete materials in appropriate drum-type batch machine mixer.
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1. For mixer capacity of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but not
more than 5 minutes after ingredients are in mixer, before any part of batch is released.

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

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

PART 3 - EXECUTION

3.1

A

FORMWORK

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

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

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

1. Class A, 1/8 inch for smooth-formed finished surfaces.
2. Class B, 1/4 inch for rough-formed finished surfaces.

Construct forms tight enough to prevent loss of concrete mortar.

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

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

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

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

Chamfer exterior corners and edges of permanently exposed concrete.

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

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

3.2

3.3

3.4

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

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

EMBEDDED ITEMS

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

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

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

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

REMOVING AND REUSING FORMS

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

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

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

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

When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.
Align and secure joints to avoid offsets. Do not use patched forms for exposed concrete surfaces
unless approved by Architect.

STEEL REINFORCEMENT

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

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

3.5

3.6

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

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

1. Weld reinforcing bars according to AWS D1.4/D 1.4M, where indicated.
Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

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

Epoxy-Coated Reinforcement: Repair cut and damaged epoxy coatings with epoxy repair
coating according to ASTM D 3963/D 3963M. Use epoxy-coated steel wire ties to fasten
epoxy-coated steel reinforcement.

Zinc-Coated Reinforcement: Repair cut and damaged zinc coatings with zinc repair material
according to ASTM A 780. Use galvanized steel wire ties to fasten zinc-coated steel
reinforcement.

WATERSTOPS

Flexible Waterstops: Install in construction joints and at other joints indicated to form a
continuous diaphragm. Install in longest lengths practicable. Support and protect exposed
waterstops during progress of the Work. Field fabricate joints in waterstops according to
manufacturer's written instructions.

Self-Expanding Strip Waterstops: Install in construction joints and at other locations indicated,
according to manufacturer's written instructions, adhesive bonding, mechanically fastening, and
firmly pressing into place. Install in longest lengths practicable.

CONCRETE PLACEMENT

Before placing concrete, verify that installation of formwork, reinforcement, and embedded
items is complete and that required inspections have been performed.

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

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

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

CAST-IN-PLACE CONCRETE 033000 - 10



WSU FOUNTAIN COURT RENOVATION APRIL 16, 2015
DETROIT, MICHIGAN WSU JOB No: 999-222859

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

1.

2.
3.

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

Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.
Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators
vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6
inches (150 mm) into preceding layer. Do not insert vibrators into lower layers of
concrete that have begun to lose plasticity. At each insertion, limit duration of vibration
to time necessary to consolidate concrete and complete embedment of reinforcement and
other embedded items without causing mixture constituents to segregate.

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

1.

akrwn

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

Maintain reinforcement in position on chairs during concrete placement.

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

Slope surfaces uniformly to drains where required.

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

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

temperatures.

1. When average high and low temperature is expected to fall below 40 deg F (4.4 deg C)
for three successive days, maintain delivered concrete mixture temperature within the
temperature range required by ACI 301.

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

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or

chemical accelerators unless otherwise specified and approved in mixture designs.

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

1.

Maintain concrete temperature below 90 deg F (32 deg C) at time of placement. Chilled
mixing water or chopped ice may be used to control temperature, provided water
equivalent of ice is calculated to total amount of mixing water. Using liquid nitrogen to
cool concrete is Contractor's option.

Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep
subgrade uniformly moist without standing water, soft spots, or dry areas.
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3.7

3.8

3.9

A

FINISHING FORMED SURFACES

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

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

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

1. Apply to concrete surfaces exposed to public view, to receive a rubbed finish, to be
covered with a coating or covering material applied directly to concrete.

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

MISCELLANEOUS CONCRETE ITEMS

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

CONCRETE PROTECTING AND CURING

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

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

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

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

Cure concrete according to ACI 308.1, by one or a combination of the following methods:
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3.10

1.

Moisture Curing: Keep surfaces continuously moist for not less than seven days with the
following materials:

a. Water.

b. Continuous water-fog spray.

C. Absorptive cover, water saturated, and kept continuously wet. Cover concrete
surfaces and edges with 12-inch lap over adjacent absorptive covers.

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

a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive
floor coverings.

b. Cure concrete surfaces to receive floor coverings with either a moisture-retaining
cover or a curing compound that the manufacturer certifies will not interfere with
bonding of floor covering used on Project.

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

a. Removal: After curing period has elapsed, remove curing compound without
damaging concrete surfaces by method recommended by curing compound
manufacturer unless manufacturer certifies curing compound will not interfere
with bonding of floor covering used on Project.

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

CONCRETE SURFACE REPAIRS

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

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

Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks,
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and
stains and other discolorations that cannot be removed by cleaning.
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1.

Immediately after form removal, cut out honeycombs, rock pockets, and voids more than
1/2 inch in any dimension to solid concrete. Limit cut depth to 3/4 inch. Make edges of
cuts perpendicular to concrete surface. Clean, dampen with water, and brush-coat holes
and voids with bonding agent. Fill and compact with patching mortar before bonding
agent has dried. Fill form-tie voids with patching mortar or cone plugs secured in place
with bonding agent.

Repair defects on surfaces exposed to view by blending white portland cement and
standard portland cement so that, when dry, patching mortar will match surrounding
color. Patch a test area at inconspicuous locations to verify mixture and color match
before proceeding with patching. Compact mortar in place and strike off slightly higher
than surrounding surface.

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

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

1.

N

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

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

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

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

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

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

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

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

CAST-IN-PLACE CONCRETE 033000 - 14



WSU FOUNTAIN COURT RENOVATION APRIL 16, 2015
DETROIT, MICHIGAN WSU JOB No: 999-222859

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

3.11 FIELD QUALITY CONTROL

A. Testing and Inspecting: Owner will engage a special inspector and qualified testing and
inspecting agency to perform field tests and inspections and prepare test reports.

B. Inspections:

NookrwbdE

Steel reinforcement placement.

Steel reinforcement welding.

Headed bolts and studs.

Verification of use of required design mixture.

Concrete placement, including conveying and depositing.

Curing procedures and maintenance of curing temperature.

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

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

1.

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

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

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

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

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

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

Compression Test Specimens: ASTM C 31/C 31M.

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

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

Compressive-Strength Tests: ASTM C 39/C 39M; test one set of two laboratory-cured
specimens at 7 days and one set of two specimens at 28 days.
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10.

11.

12.

13.

14.

a. Test one set of two field-cured specimens at 7 days and one set of two specimens
at 28 days.

b. A compressive-strength test shall be the average compressive strength from a set of
two specimens obtained from same composite sample and tested at age indicated.

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

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

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

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

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

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

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

END OF SECTION 033000
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SECTION 129300 — SITE FURNISHINGS
PART 1 - GENERAL

11 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section includes:

1. Benches

1.3 SUBMITTALS
A. Product data:
1. Manufacturer’s standard product literature.
2. Shop drawings.
3. Installation instructions.
4.  Maintenance instructions.

B. Submit powdercoat finish samples for approval.

1.4 QUALITY ASSURANCE
A.  Manufacturer Qualifications
1.  Delivery, Storage and Handling
Handle products in accordance with manufacturer’s instructions.

2
3. Store products in manufacturer’s original packaging until ready for installation.
4 Protect products from impacts and abrasion during storage.

15 WARRANTY
A.  Provide manufacturer’s standard warranty.

1.  Warranty terms: one year from date of invoice against defects in materials and
workmanship.
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PART 2 - PRODUCTS

2.1

PART 3 -

3.1

3.2

A
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A

BENCH

Manufacturer: Landscape Forms Inc.

431 Lawndale Avenue, Kalamazoo, Michigan 49048
(800) 521-2546

www.landscapeforms.com

Model: Plexus 11

Color: Contractor to submit available colors for owner selection
Support style: Straight

Seat style: Backed seats

Number of seats on support: Four

Arm options: Arms at end and middle

Table option: No Table

Mounting: Surface Mount

EXECUTION

EXAMINATION

APRIL 16, 2015
WSU JOB No: 999-222859

Examine areas and conditions, with Installer present, for compliance with requirements for
correct and level finished grade, mounting surfaces, installation tolerances, and other conditions

affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION, GENERAL

Comply with manufacturer's written installation instructions unless more stringent requirements
are indicated. Complete field assembly of site furnishings where required.

Unless otherwise indicated, install site furnishings after landscaping and paving have been

completed.

Install site furnishings level, plumb, true, and positioned at locations indicated on Drawings.

END OF SECTION 129300
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SECTION 131200 - WATER FEATURES

PART 1 - GENERAL

11

1.2

13

RELATED DOCUMENTS

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

Published specifications, standards, tests, or recommended methods of trade, industry,
environmental organizations and applicable code apply to work of this section.

SUMMARY

Section includes the exposing and testing of all components of the existing fountain, providing
written recommendation for repair and replacement of all required equipment, materials and
connections to provide a fully operating Fountain consistent with the original 1978 design
documents.

SECTION INCLUDES

Furnish all labor, materials, equipment and services for the renovation of existing water feature
mechanical system complete and operable ready for owner use. Original drawings are provided
for contractors use in determining original design intent and fountain equipment. Contractor to
verify existing conditions.

The work is outlined in sequential phases as to verify existing conditions before proceeding
with corrective work. The work generally includes, but is not necessarily limited to the
following:
1. Verification of Existing Conditions and Recommendations Report
a. Verification of Existing Conditions
1) Drain any remaining water from fountain. Use approved methods for discharge and
disposal of waste water and solid waste.
2) Air test existing below grade plumbing and electrical lines. Provide test results to
owner. Do not proceed until owner has responded in writing to test results.
b. Cleaning
1) Clean water storage trough and do visual inspection of trough. All surfaces within
trough should be thoroughly cleaned to remove any contaminations. Properly
dispose of all waste materials.
2) Perform a 24hr water static test of water trough to verify water tightness.
3) Provide written report on structural and waterproof integrity of structure to owner.
Do not proceed until owner has responded in writing to report.
4) Flush all plumbing and conduit runs to ensure all waste and contamination has been
removed from plumbing.
5) Clean nozzle bodies, jet grates and all fountain fixtures.

c. Recommendations Report
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14

15

1) Prepare a written report containing a description of existing conditions and
materials noting any deficiencies, malfunctions or broken equipment.

2) Include an itemized recommendation for fountain repair. Recommendations to
include specific materials, manufacturers, item numbers, and associated costs for
materials and installation. Include drawings and design calculations signed and
sealed by engineer for approval.

3) Do not proceed with renovation work until owner has reviewed report and
determined level of repair approved.

2. Renovation of Fountain

a. Upon recommendation and approval of the owner proceed with approved repairs utilizing
agreed upon scope and fee per the Fountain Renovation allowance.
b. Provide all needed construction shop drawings, product data and finish selections for

architectural review and approval.
C. Provide layout of all equipment and piping work in equipment vault.
d. Coordination with electrical contractor for equipment wiring, hookup and

grounding.
e. Coordination with mechanical contractor for water and waste connections.
f. Coordination with all other trades with the installation of water features

mechanical systems.
g. Provide startup services and ensure proper fountain operation.
h. Owner's maintenance training of system.
i. As built drawings, schematics and maintenance manuals.

Refer to the construction drawings for additional information.

RELATED SECTIONS

Review requirements of all other specification sections and project plans as they relate to or
required for work of this section.

QUALITY ASSURANCE AND QUALIFICATIONS

Wherever the term "Architect” appears in these specifications it refers to and shall be interpreted
as "Landscape Architect".

Wherever the term "Contractor" appears in these specifications it refers to and shall be
interpreted as "Water Feature Contractor".

The architect reserves the right to accept or reject any and all qualifications submittals and to
waive any informality or irregularity in any submittals.

1. The purpose of the qualification requirements is to aid the architect in the evaluation of
contractors to provide work to desired quality.

2. The contractor shall have a minimum of five (5) years' experience in successful provision
and construction of similar facilities. The contractor shall provide experienced trades
persons who have experience in installing mechanical piping systems. The contractor
shall provide evidence of experience.
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a. The contractor shall provide evidence and references for the successful completion
of at least three (3) facilities, similar in scope and quality to that of this project

b. The contractor shall examine the site of the proposed work and familiarize himself
with all conditions which may affect the performance of his work.

3. Qualifications statements shall be provided on or before the bid date. Such statements shall
be used as part of the bid evaluation process.

4. All sub trades using workmen in the performance of this work are to be experienced
journeyman tradesmen in their specific area of work.

D. Installation shall be coordinated with all surrounding surfaces.

E. In the acceptance or rejection of the water feature construction, no allowance will be made for
lack of skill on the part of workmen.

F. Comply with the requirements of other sections as they relate to water features work.
G.  Comply with all applicable codes and ordinances.

H.  Where provisions of pertinent codes and standards conflict with this specifications or drawings,
the more stringent provisions shall govern.

. Warranty: Warranty all products and installation of this work for a period no less than one year,
or as specified in the General Conditions, and as described in the appropriate section of the
architect's specifications. Warranty items do not cover vandalism or abuse beyond the
contractor's control. Upon receipt of notice from the Architect of failure of any part of any
system during the warranty period, the affected part or parts shall be replaced promptly and at
no expense to the owner.

J. Review, inspect and accept existing conditions, including work completed under previous bid
packages, prior to commencement of water features related work.

K.  Permits: Unless noted otherwise, arrange for and pay all permit and inspection fees necessary for
execution and proper completion of the work.

L. Published specifications, standards, tests, or recommended methods of trade, industry or
governmental organizations apply to this work and where cited by abbreviations noted below.

Uniform Building Code, (UBC)

Uniform Plumbing code, (UPC)

National Electric Code.

American National Standards Institute (ANSI).

American Concrete Institution's Publications (ACI)
National Sanitation Foundation (NSF)

American Society for Testing and Materials (ASTM)
Commercial Standards (CS)

Michigan Department of Environmental Quality (MDEQ)
0. Local Health Departments

Boo~NoORrLNOE

M.  Use only equipment and materials in new condition. Remove all defective or rejected equipment
and materials from the site.
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1.6

N.

During construction, protect all work from any damage by accident, weather or otherwise. All
work damaged by failure to provide adequate protection shall be removed and replaced at the
expense of the contractor.

Damage:

1. The contractor shall be responsible for the damage to mechanical piping equipment, and
shall repair or replace with new materials damage resulting from work due to construction
or testing of work per this section.

2. The contractor shall be responsible for damage caused by leaks in any of the piping
systems or fittings, or by overflow of water features which are the results of the
contractor's deficit or faulty work for a period of one year.

Do not construe anything in the drawings or specifications to permit work not conforming to all
governmental and professional trade requirements. The regulations shall govern where they
require higher standards or are violated by the drawings and specifications. Consider rulings and
interpretations of the enforcing agencies as part of these specifications if commonly known to the
trade prior to submittal of bids.

SUBMITTALS

Provide submittals in accordance with the General Conditions, Special Provisions, General
Requirements and Submittal Section, of the Architects specifications. Specific requirements are
included below.

Submit product information, including:

1. Manufacturer's name and address
2. Installation requirements.
3. Parts lists.

Layout drawings confirming relationships and coordination with final locations of project
elements.

Record as built conditions and submit as built drawings at project completion.

Contractor shall assemble and prepare an operation and maintenance manuals for the facility
which shall provide at least the following for each of the major feature or mechanical rooms:

1. A general narrative description of the features and systems.

2. A general discussion of water feature maintenance, including water chemistry, water
quality, finishes and any important elements requiring special attention.

3. A specific description of each of the features major system mechanical/electrical
components.

4. A reduced layout of the mechanical room plans, mechanical schematics, piping plan and
equipment lists.

5. Copies of equipment manufacturer's installation, operation and maintenance instructions,
cross-indexed to the lists and plans above.
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1.7 DELIVERY, STORAGE, AND HANDLING
A.  Deliver all materials to the job site in manufacturer's original unopened containers with all labels
intact and legible.
B.  Store all materials under cover in a manner to prevent damage and contamination.
C. In the event of damage, immediately make all repairs and replacements necessary at no
additional cost to the Architect.
1.8 JOB CONDITIONS
A.  Coordinate work under this Section closely with work of other trades wherever such work affects
or is affected by work included herein.
B.  Comply with all minimum temperature recommendations of the specific manufactures
equipment.
C.  Use all means necessary to protect the mechanical systems and equipment before, during and

after installation and to protect the installed work and materials of other trades.

PART 2 - PRODUCTS

2.1

A.

MATERIALS

Water feature materials and equipment: As indicated. All construction materials and equipment
are to be top quality and of new condition, unless noted otherwise.

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

INSPECTION

Before beginning any portion of this work, carefully inspect the existing conditions and
installed work to other trades and verify that all such work is complete to the point where the
next section of the installation may properly commence.

In the event of discrepancy, do not proceed with installation in areas of discrepancy until all
such discrepancies have been resolved.

The site is to be maintained and in clean condition.

Coordinate the work as required with the Owner, the Architect and other trades.

END OF SECTION 131200
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SECTION 260010 - ELECTRICAL GENERAL REQUIREMENTS

PART 1 - GENERAL ..ottt sttt ettt et sttt sttt st et be e e sbeeanenaes 1
1.1 RELATED DOCUMENTS ......c.ooiiiiiiiiiiiei ettt s 1
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1.3 REFERENCES ... .ottt ettt ettt et sttt ettt st sae e nbesae e e 2
1.4 QUALITY ASSURANCE .....cociiiiiiiieiie ettt et s e 2
1.5 CODES, PERMITS AND FEES ......cociiiiiiiiieiitee ettt 3
1.6 DRAWINGS ..ottt ettt sttt st b ettt s et saeeaae b sbeeneeae 3
1.7 MATERIAL AND EQUIPMENT MANUFACTURERS ........ccccccoiiiiiiiiceec 3
1.8 INSPECTION OF SITE ..ottt st 4
1.9 ITEMS REQUIRING PRIOR APPROVAL .....ccccoiiiiiiieinetceeectenie ettt 4
1.10 SHOP DRAWINGS/SUBMITTALS ......ootiiiirititeteteteteeee ettt 4
1.11 OPERATION AND MAINTENANCE INSTRUCTIONAL MANUALS........ccccoiniiieirienn. 5
1.12 RECORD DRAWINGS .....oooiiiiiiiiiiieniicctt ettt sttt st s 5
1.13 INSTRUCTION OF OWNER PERSONNEL ......ccciootiiimiiniiniinienieneeeniteeente sttt 6
LI4 WARRANTY .ottt et e st s e s 6
1.15 USE OF EQUIPMENT ....cooiiiiiiiiiiiiii ettt s e e 6
1.16 COORDINATION ....ciiiiititietenttntete sttt ettt ettt st b e st be ettt sbeebesaeeaeenbesaeenee e 7

PART 2 - PRODUCTS (NOT APPLICABLE) ..c..eeoiintitiinteieie ettt 7

PART 3 - EXECUTION ......ooiiiiiiiiiiiiietet sttt st st s 7
3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION........cccceeemerienreneennnn 7
3.2 DEMOLITION WORK .....ccotiteitiitiienientete sttt ettt sttt sttt seee e s ae b s b saeenee e 8
3.3 INSTALLATION OF EQUIPMENT ......cccoociiiiiiiiiiiiiiicireee et 8
3.4 WORK IN EXISTING BUILDINGS......ccooiiiiiiiiiiiiiteeere ettt 8
3.5 CHASES AND RECESSES ... .ottt ettt sttt et ettt e s 9
3.6 CUTTING, PATCHING AND DAMAGE TO OTHER WORK ........ccccccivviiniininiiiciieene, 9
3.7 EXCAVATION AND BACKFILLING .....cccooiiiiiiiiiiiiiiieicnitceie et 9
3.8 EQUIPMENT CONNECTIONS . .....coctrtitiinietettetetenitete sttt sttt ettt s 9
3.9 CLEANING ..ottt ettt ettt sttt ettt st et sbeesae b sbe et e bt eanenees 10
3.10 PROTECTION AND HANDLING OF EQUIPMENT AND MATERIALS..........ccccovvivenene. 10
3.11 EXTRA WORK ...ttt sttt ettt et sbe st nees 10
3.12 DRAWINGS AND MEASUREMENTS ....coioiiiiiiiinenieeneetenieeeeste sttt ettt 10

PART 1 - GENERAL

1.1

1.2

RELATED DOCUMENTS

A. Drawings and General Provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification sections, apply to work of this section.

SUMMARY

A.  This Section includes electrical general administrative and procedural requirements. The
following requirements are included in this Section to supplement the requirements specified in
Division 1 Specification Sections.
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1.3 REFERENCES

A.  All materials shall be new. The electrical and physical properties of all materials, and the
design, performance characteristics, and methods of construction of all items of equipment,
shall be in accordance with the latest issue of the various, applicable Standard Specifications of
the following recognized authorities:

A.N.S.I. - American National Standards Institute

A.S.T.M. - American Society for Testing Materials

I.C.E.A. - Insulated Cable Engineers Association

L.LE.E.E. - Institute of Electrical and Electronics Engineers

N.E.C. - National Electrical Code

N.E.C.A. -National Electrical Contractors Association

N.E.M.A. - National Electrical Manufacturer's Association

U.L. - Underwriters Laboratories, Inc.

N.E.C.A. 1-2000, “Practices for Good Workmanship in Electrical Contracting (ANSI).”

WOk W=

1.4 QUALITY ASSURANCE

A.  Scope of Work: Furnish all labor, material, equipment, technical supervision, and incidental
services required to complete, test and leave ready for operation the electrical systems as
specified in the Division 26 Sections and as indicated on Drawings.

1. Contract Documents are complimentary, and what is required by one shall be as binding
as if required by all. In the event of inconsistencies or disagreements within the
Construction Documents bids shall be based on the most expensive combination of
quality and quantity of the work indicated.

2. The Contractor understands that the work herein described shall be complete in every
detail.
B.  Ordinances and Codes: Perform all Work in accordance with applicable Federal, State and local

ordinances and regulations, the Rules and Regulations of NFPA, NECA, and UL, unless
otherwise indicated.

1. Notify the Architect/Engineer before submitting a proposal should any changes in
Drawings or Specifications be required to conform to the above codes, rules or
regulations. After entering into Contract, make all changes required to conform to above
ordinances, rules and regulations without additional expense to the Owner.

C.  Source Limitations: All equipment of the same or similar systems shall be by the same
manufacturer.

D.  Tests and Inspections: Perform all tests required by state, city, county and/or other agencies
having jurisdiction. Provide all materials, equipment, etc., and labor required for tests.

E. Performance Requirements: Perform all work in a first class and workmanlike manner, in
accordance with the latest accepted standards and practices for the trades involved.

ELECTRICAL GENERAL REQUIREMENTS 260010 -2



WSU FOUNTAIN COURT RENOVATION APRIL 16, 2015
DETROIT, MICHIGAN WSU JOB No: 999-222859

1.5

1.6

1.7

F.

Sequence and Schedule: Work so as to avoid interference with the work of other trades. Be
responsible for removing and relocating any work which in the opinion of the Owner’s
Representatives causes interference.

CODES, PERMITS AND FEES

Unless otherwise indicated, all required permits, licenses, inspections, approvals and fees for
electrical work shall be secured and paid for by the Contractor. All work shall conform to all
applicable codes, rules and regulations.

All work shall be executed in accordance with the rules and regulations set forth in local and
state codes. Prepare any detailed Drawings or diagrams which may be required by the
governing authorities. Where the Drawings and/or Specifications indicate materials or
construction in excess of code requirements, the Drawings and/or Specifications shall govern.

DRAWINGS

The Drawings show the location and general arrangement of equipment, electrical systems and
related items. They shall be followed as closely as elements of the construction will permit.

Examine the Drawings of other trades and verify the conditions governing the work on the job
site. Arrange work accordingly, providing such fittings, conduit, junction boxes and accessories
as may be required to meet such conditions.

Deviations from the Drawings, with the exception of minor changes in routing and other such
incidental changes that do not affect the functioning or serviceability of the systems, shall not be
made without the written approval of the Architect/Engineer.

The architectural and structural Drawings take precedence in all matters pertaining to the
building structure, mechanical Drawings in all matters pertaining to mechanical trades and
electrical Drawings in all matters pertaining to electrical trades. Where there are conflicts or
differences between the Drawings for the various trades, report such conflicts or differences to
the Architect/Engineer for resolution.

Drawings are not intended to be scaled for rough-in or to serve as shop drawings. Take all field
measurements required to complete the Work.

MATERIAL AND EQUIPMENT MANUFACTURERS

All items of equipment shall be furnished complete with all accessories normally supplied with
the catalog items listed and all other accessories necessary for a complete and satisfactory
operating system. All equipment and materials shall be new and shall be standard products of
manufacturers regularly engaged in the production of electrical equipment and shall be of the
manufacturer's latest design.

If an approved manufacturer is other than the manufacturer used as the basis for design, the
equipment or product provided shall be equal in size, quality, durability, appearance, capacity,
and efficiency through all ranges of operation, shall conform with arrangements and space
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1.8

1.9

1.10

A.

limitations of the equipment shown on the plans and/or specified, shall be compatible with the
other components of the system and shall comply with the requirements for Items Requiring
Prior Approval specified in this section of the Specifications. All costs to make these items of
equipment comply with these requirements including, but not limited to, electrical work, and
building alterations shall be included in the original Bid. Similar equipment shall be by one
manufacturer.

Where existing equipment is modified to include new switches, circuit breakers, metering or
other components, the new components shall be by the original equipment manufacturer and
shall be listed for installation in the existing equipment. Where original equipment manufacturer
components are not available, third party aftermarket components shall be listed for the
application and submitted to the engineer for approval. Reconditioned or salvaged components
shall not be used unless specifically indicated on the drawings.

INSPECTION OF SITE

Visit the site, examine and verify the conditions under which the Work must be conducted
before submitting Proposal. The submitting of a Proposal implies that the Contractor has visited
the site and understands the conditions under which the Work must be conducted. No additional
charges will be allowed because of failure to make this examination or to include all materials
and labor to complete the Work.

ITEMS REQUIRING PRIOR APPROVAL

Bids shall be based upon manufactured equipment specified. All items that the Contractor
proposes to use in the Work that are not specifically named in the Contract Documents must be
submitted for review prior to bids. Such items must be submitted in compliance with Division 1
specifications. Requests for prior approval must be accompanied by complete catalog
information, including but not limited to, model, size, accessories, complete electrical
information and performance data in the form given in the equipment schedule on the drawings
at stated design conditions. Where items are referred to by symbolic designations on the
drawings, all requests for prior approval shall bear the same designations.

1. Equipment to be considered for prior approval shall be equal in quality, durability,
appearance, capacity and efficiency through all ranges of operation, shall fulfill the
requirements of equipment arrangement and space limitations of the equipment shown on
the plans and/or specified and shall be compatible with the other components of the
system.

2. All costs incurred to make equipment comply with other requirements, including
providing maintenance, clearance, electrical, replacement of other components, and
building alterations shall be included in the original bid.

Voluntary alternates may be submitted for consideration, with listed addition or deduction to the
bid.

SHOP DRAWINGS/SUBMITTALS

Submit project-specific submittals for review in compliance with Division 1.
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B.  All shop Drawings shall be submitted in groupings of similar and/or related items (lighting
fixtures, switchgear, etc.). Incomplete submittal groupings will be returned unchecked.

C. If deviations (not substitutions) from Contract Documents are deemed necessary by the
Contractor, details of such deviations, including changes in related portions of the project and
the reasons therefore, shall be submitted with the submittal for approval.

D.  Submit for approval shop drawings for all electrical systems or equipment but not limited to the
items listed below. Where items are referred to by symbolic designation on the Drawings and
Specifications, all submittals shall bear the same designation (light fixtures). Refer to other
sections of the electrical Specifications for additional requirements.

1. Wiring Devices
2. Fuses
3. Exterior Lighting

1.11 OPERATION AND MAINTENANCE INSTRUCTIONAL MANUALS

A.  Submit project specific Operation and Maintenance Instructional Manuals for review in
compliance with Division 1 Specification Sections.

B.  Provide complete operation and maintenance instructional manuals covering all electrical
equipment herein specified, together with parts lists. Maintenance and operating instructional
manuals shall be job specific to this project. Generic manuals are not acceptable. Four (4)
copies of all literature shall be furnished for Owner and shall be bound in ring binder form.
Maintenance and operating instructional manuals shall be provided when construction is
approximately 75% complete.

C.  The operating and maintenance instructions shall include a brief, general description for all
electrical systems including, but not limited to:

Routine maintenance procedures.

Trouble-shooting procedures.

Contractor's telephone numbers for warranty repair service.

Submittals.

Recommended spare parts lists.

Names and telephone numbers of major material suppliers and subcontractors.
System schematic drawings on 8-1/2" x 11" sheets.

Nk W=

1.12 RECORD DRAWINGS
A.  Submit record drawings in compliance with Division 1.

B.  Contractor shall submit to the Architect/Engineer, record drawings on electronic media which
have been neatly marked to represent as-built conditions for all new electrical work.

C.  The Contractor shall keep accurate note of all deviations from the construction documents and
discrepancies in the underground concealed conditions and other items of construction on field
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1.13

1.14

1.15

drawings as they occur. The marked up field documents shall be available for review by the
Architect, Engineer and Owner at their request.

INSTRUCTION OF OWNER PERSONNEL

Before final inspection, instruct Owner's designated personnel in operation, adjustment, and
maintenance of electrical equipment and systems at agreed upon times. A minimum of 8 hours
of formal instruction to Owner's personnel shall be provided for each building. Additional hours
are specified in individual specification sections.

Use operation and maintenance manuals as basis for instruction. Review contents of manual
with personnel in detail to explain all aspects of operation and maintenance.

In addition to individual equipment training provide overview of each electrical system. Utilize
the as-built documents for this overview.

Prepare and insert additional data in operation and maintenance manual when need for such data
becomes apparent during instruction, or as requested by Owner.

WARRANTY

Warranty: Comply with the requirements in Division 1 Specification Sections. Contractor shall
warranty that the electrical installation is free from defects and agrees to replace or repair, to the
Owner’s satisfaction, any part of this electrical installation which becomes defective within a
period of one year (unless specified otherwise in other Division 26 sections) from the date of
substantial completion following final acceptance, provided that such failure is due to defects in
the equipment, material, workmanship or failure to follow the contract documents.

Contractor shall be responsible for any temporary services including equipment and installation
required to maintain operation as a result of any equipment failure or defect during warranty
period.

File with the Owner any and all warranties from the equipment manufacturers including the
operating conditions and performance capacities they are based on.

USE OF EQUIPMENT

The use of any equipment, or any part thereof for purposes other than testing even with the
Owner's consent, shall not be construed to be an acceptance of the work on the part of the
Owner, nor be construed to obligate the Owner in any way to accept improper work or defective
materials.

Do not use Owner's lamps for temporary lighting except as allowed and directed by the Owner.
Equip lighting fixtures with new lamps when the project is turned over to the Owner.
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1.16 COORDINATION
A.  Coordinate arrangement, mounting, and support of electrical equipment:

B.

C.

D.

I. To allow maximum possible headroom unless specific mounting heights that reduce
headroom are indicated.

2. To provide for ease of disconnecting the equipment with minimum interference to other
installations.

3. To allow right of way for piping and conduit installed at required slope.

4, So connecting raceways, cables, wireways, cable trays, and busways will be clear of

obstructions and of the working and access space of other equipment.

Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete,
masonry walls, and other structural components as they are constructed.

Coordinate location of access panels and doors for electrical items that are behind finished
surfaces or otherwise concealed. Access doors and panels are specified in Division 8 Section
"Access Doors and Frames."

Coordinate electrical testing of electrical, mechanical, and architectural items, so equipment and
systems that are functionally interdependent are tested to demonstrate successful
interoperability.

PART 2 - PRODUCTS (NOT APPLICABLE)

PART 3 - EXECUTION

3.1

A.

D.

COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
Comply with NECA 1.

Measure indicated mounting heights to bottom of unit for suspended items and to center of unit
for wall-mounting items.

Headroom Maintenance: If mounting heights or other location criteria are not indicated,
arrange and install components and equipment to provide maximum possible headroom
consistent with these requirements.

Equipment: Install to facilitate service, maintenance, and repair or replacement of components
of both electrical equipment and other nearby installations. Connect in such a way as to

facilitate future disconnecting with minimum interference with other items in the vicinity.

Right of Way: Give to raceways and piping systems installed at a required slope.
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3.2 DEMOLITION WORK
A.  All demolition of existing electrical equipment and materials will be done by this Contractor

33

34

unless otherwise indicated. Include all items such as, but not limited to, electrical equipment,
devices, lighting fixtures, conduit, and wiring called out on the Drawings and as necessary
whether such items are actually indicated on the Drawings or not in order to accomplish the
installation of the specified new work.

In general, demolition work is indicated on the Drawings. However, the Contractor shall visit
the job site to determine the full extent and character of this work.

Unless specifically noted to the contrary, removed materials shall not be reused in the work.
Salvaged materials that are to be reused shall be stored safe against damage and turned over to
the appropriate trade for reuse. Salvaged materials of value that are not to be reused shall
remain the property of the Owner unless such ownership is waived. Items on which the Owner
waives ownership shall become the property of the Contractor, who shall remove and legally
dispose of same, away from the premises.

INSTALLATION OF EQUIPMENT

Install all equipment in strict accordance with all directions and recommendations furnished by
the manufacturer. Where such directions are in conflict with the Drawings and Specifications,
report such conflicts to the Architect/Engineer for resolution.

Device Location:

L. Allow for relocation prior to installation of wiring devices and other control devices, for
example, receptacles, switches, fire alarm devices, and access control devices, within a
10-foot radius of indicated location without additional cost.

WORK IN EXISTING BUILDINGS

The Owner will provide access to existing buildings as required. Access requirements to
occupied buildings shall be identified on the project schedule. The Contractor, once Work is
started in the existing building, shall complete same without interruption so as to return work
areas as soon as possible to Owner.

Adequately protect and preserve all existing and newly installed Work. Promptly repair any
damage to same at Contractor's expense.

Consult with the Owner’s Representative as to the methods of carrying on the Work so as not to
interfere with the Owner's operation any more than absolutely necessary. Accordingly, all
service lines shall be kept in operation as long as possible and the services shall only be
interrupted at such time as will be designated by the Owner's Representative.
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D.

3.5

3.6

3.7

3.8

Prior to starting work in any area, obtain approval for doing so from a qualified representative
of the Owner who is designated and authorized by the Owner to perform testing and abatement
of all hazardous materials including but not limited to, asbestos. The Contractor shall not
perform any inspection, testing, containment, removal or other work that is related in any way
whatsoever to hazardous materials under the Contract.

CHASES AND RECESSES

Provided by the Electrical Contractor.

CUTTING, PATCHING AND DAMAGE TO OTHER WORK
Refer to General Conditions for requirements.

All cutting, patching and repair work shall be performed by the Contractor through approved,
qualified subcontractors. Contractor shall include full cost of same in bid.

EXCAVATION AND BACKFILLING

Provide all excavation, trenching, tunneling, dewatering and backfilling required for the
electrical work. Coordinate the work with other excavating and backfilling in the same area.

Where conduit is installed less than 2'6" below the surface of pavement, provide concrete
encasement, 4" minimum coverage, all around or as shown on the electrical Drawings.

Backfill all excavations with well-tamped granular material. Backfill all excavations under wall
footings with lean mix concrete up to underside of footings and extend concrete within
excavation a minimum of four (4) feet each side of footing. Granular backfill shall be placed in
layers not more than 8 inches in thickness, 95 percent compaction throughout with approved
compaction equipment. Tamp, roll as required. Excavated material shall not be used.

Backfill all excavations inside building, under drives and parking areas with well-tamped
granular material. Granular backfill shall be placed in layers not more than 8 inches in
thickness, 95 percent compaction throughout with approved compaction equipment. Tamp, roll
as required. Excavated material shall not be used.

Backfill outside building with granular material to a height 12 inches over top of pipe
compacted to 95 percent compaction as specified above. Backfill remainder of excavation with
unfrozen, excavated material in such a way to prevent settling.

EQUIPMENT CONNECTIONS

Make connections to lighting fixtures, and other items included in the work in accordance with
the approved shop Drawings and rough-in measurements furnished by the manufacturers of the
particular equipment furnished. All additional connections not shown on the Drawings, but
called out by the equipment manufacturer's shop Drawings shall be provided.
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3.9 CLEANING

A.  All debris shall be removed daily as required to maintain the work area in a neat, orderly
condition.

B. Final cleanup shall include, but not be limited to, washing of fixture lenses or louvers,
switchboards, substations, motor control centers, panels, etc. Fixture reflectors and lenses or
louvers shall be left with no water marks or cleaning streaks.

3.10 PROTECTION AND HANDLING OF EQUIPMENT AND MATERIALS

A.  Equipment and materials shall be protected from theft, injury or damage.

B.  Protect conduit openings with temporary plugs or caps.

C.  Provide adequate storage for all equipment and materials delivered to the job site. Location of
the space will be designated by the Owner's representative or Architect/Engineer. Equipment set
in place in unprotected areas must be provided with temporary protection.

3.11 EXTRA WORK

A.  For any extra electrical work which may be proposed, this Contractor shall furnish to the
General Contractor, an itemized breakdown of the estimated cost of the materials and labor
required to complete this work. The Contractor shall proceed only after receiving a written
order from the General Contractor establishing the agreed price and describing the work to be
done. Prior to any extra work which may be proposed, the Electrical Contractor shall submit
unit prices (same prices for increase/decrease of work) for the following items: 3/4", 1", 1-1/2"
conduit; #12, #10, #8, #6, #2 wire; receptacle, or other devices which may be required for any
proposed extra work.

3.12 DRAWINGS AND MEASUREMENTS
A.  The Drawings are not intended to be scaled for rough-in measurements nor to serve as Shop

Drawings. Field measurements necessary for ordering materials and fitting the installation to the
building construction and arrangement are the Contractor’s responsibility. The Contractor shall
check latest Architectural Drawings and locate light switches from same where door swings are
different from Electrical Drawings.

END OF SECTION 260010
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section includes:
1. Building wires and cables rated 600V and less.
2. Connectors, splices, and terminations rated 600 V and less.
1.3 SUBMITTALS

A.  Field Quality-Control Test Reports

1.4 QUALITY ASSURANCE
A.  Testing Agency Qualifications: Testing agency as defined by OSHA in 29 CFR 1910.7 or a

member company of the InterNational Electrical Testing Association and that is acceptable to
authorities having jurisdiction.
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B.

C.

1. Testing Agency's Field Supervisor: Person currently certified by the InterNational
Electrical Testing Association or the National Institute for Certification in Engineering
Technologies to supervise on-site testing specified in Part 3.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with NFPA 70.

PART 2 - PRODUCTS

2.1

A.

B.

2.2

A.

CONDUCTORS AND CABLES
Copper Conductors: Comply with NEMA WC 70/ICEA S-95-658.

Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for types THHN/THWN-2.

CONNECTORS AND SPLICES

Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type,
and class for application and service indicated.

PART 3 - EXECUTION

3.1

A.

32

A.

CONDUCTOR MATERIAL APPLICATIONS
Feeders: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and
larger, except VFC cable, which shall be extra flexible stranded.

Each feeder shall be of the same conductor and insulation material (phase, neutral, and parallel).

Use conductor not smaller than 12 AWG for power and lighting circuits. Unless indicated
otherwise, all circuits shall be 2#12, 1#12G, %.”C.

Use conductor not smaller than 14 AWG for control circuits, provided by Electrical Contractor.

Where equipment is listed for use with copper conductors only, splice from aluminum to copper
prior to entering equipment or use copper conductors for the entire length of feeder.

CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS

Exposed Feeders: Type THHN/THWN-2, single conductors in raceway.
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B.  Feeders Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single conductors
in raceway.

C. Feeders Concealed in Concrete, below Slabs-on-Grade, and in Crawlspaces:
Type THHN/THWN-2, single conductors in raceway.

D.  Exposed Branch Circuits, including in Crawlspaces: Type THHN/THWN-2, single conductors
in raceway.

E. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single
conductors in raceway.

F. Branch Circuits Concealed in Concrete and below Slabs-on-Grade: Type THHN/THWN-2,
single conductors in raceway.

G.  Underground Feeders and Branch Circuits: XHHW-2 single conductors in conduit.

H.  Class 1 Control Circuits: Type THHN/THWN-2, in raceway.

33 INSTALLATION OF CONDUCTORS AND CABLES

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.

B.  Complete raceway installation between conductor and cable termination points according to
Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and
cables.

C.  Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended
maximum pulling tensions and sidewall pressure values.

D.  Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will
not damage cables or raceway.

E.  Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and
follow surface contours where possible.

F. Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems."

G.  Neatly train and lace wiring inside boxes, equipment, and panelboards.

H.  Branch circuits may be combined up to 3 circuits in a homerun conduit.

L Provide a separate neutral conductor for each circuit.

J. Electrical Contractor shall be responsible for de-rating of conductors as required by N.E.C.
when more than three current carrying conductors are installed in a single raceway or cable.

K.  AC/MC cable shall not be used.
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L. Between support, hangers and termination no more than 3" deflection from the bottom of the
cable to a horizontal line between the support/hanger or termination.
M. Do not route conductors across roof.
34 CONNECTIONS
A.  Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A and UL 486B.
B.  Make splices and taps that are compatible with conductor material and that possess equivalent
or better mechanical strength and insulation ratings than un-spliced conductors.
L. Use oxide inhibitor in each splice and tap conductor for aluminum conductors.
2. Use compression type terminations for aluminum conductors.
C.  Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.
D.  Clean conductor surfaces before installing lugs and connectors.
E. Make splices, taps, and terminations to carry full ampacity of conductors with no perceptible
temperature rise.
F. Use solderless pressure connectors with insulating covers for copper conductor splices and taps,
8 AWG and larger.
G.  Use piercing connector with insulating covers for conductor splices and taps, 8 AWG and larger
only for taps to existing feeders. Do not use piercing connectors in new construction.
H.  Use Sta-Kon connectors to terminate stranded conductors #10 AWG and smaller to screw
terminals.
L Use insulated spring wire connectors with plastic caps for copper conductor splices and taps, 10
AWG and smaller.
3.5 IDENTIFICATION
A.  Identify and color-code conductors and cables according to Section 260553 "Identification for
Electrical Systems."
B.  Identify each spare conductor at each end with identity number and location of other end of

conductor, and identify as spare conductor.
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3.6 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply
with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and
Cabling."

3.7 FIRESTOPPING
A.  Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore

original fire-resistance rating of assembly.

END OF SECTION 26 0519
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PART 1 - GENERAL

1.1

1.2

1.3

A.

A.

B.

A.

RELATED DOCUMENTS

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

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

SUMMARY

This Section includes grounding of electrical systems and equipment. Grounding requirements

specified in this Section may be supplemented by special requirements of systems described in

other Sections.

Related Sections include the following:

1. Division 26 Section "Underground Ducts and Utility Structures" for ground test wells.

2. Division 26 Section "Lightning Protection" for additional grounding and bonding
materials.

3. Division 26 Section “Electrical General Requirements”.

4. Division 26 Section “Conductors and Cables”.

REFERENCES

ASTM B 3: Specification for Soft or Annealed Copper Wire.
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B. ASTM B 8: Specification for Concentric-Lay-Stranded Copper Conductors, Hard, Medium-
Hard or Soft.

C. ASTM B 33: Specification for Tinned Soft or Annealed Copper Wire for Electrical Purposes.

D. ASTM B 187: Specification for Copper, Bus Bar, Rod, and Shapes and General Purpose Rod,
Bar, and Shapes.

E. IEEE 81: Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface
Potentials of a Ground System.

F. IEEE 142: Grounding of Industrial and Commercial Power Systems.

G. IEEE 837: Qualifying Permanent Connections Used in Substation Grounding.

H. IEEE 1100 — 1992: Recommended Practice for Powering and Grounding Sensitive Electronic
Equipment.

L IEEE C2: National Electrical Safety Code.

J. NETA MTS —2001: Maintenance Testing Specifications.

K.  NFPA 70: National Electrical Code.

L. NFPA 70B: Recommended Practice for Electrical Equipment Maintenance.

M. TIA/EIA 607: Commercial Building Grounding and Bonding Requirements Standard.

N. UL 467: Grounding and Bonding Equipment.

0. UL 486 A: Wire Connectors and Soldering Lugs for Use with Copper Conductors.

P. UL 486B: Wire Connectors for Use with Aluminum Conductors.

1.4 SUBMITTALS

A.  Product Data: For each type of product indicated.

B.  Product Data: For the following:
1. Ground rods.

C.  Qualification Data: For firms and persons specified in "Quality Assurance" Article.

D.  Field Test Reports: Submit written test reports to include the following:

1. Test procedures used.

2. Test results that comply with requirements.

3. Results of failed tests and corrective action taken to achieve test results that comply with
requirements.

4. Indicate overall system resistance to ground.
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5. Indicate overall Telecommunications system resistance to ground.
1.5 PROJECT RECORD DOCUMENTS
A.  Submit under provisions of Division 26 “Electrical General Requirements”.
B.  Accurately record actual locations of grounding electrodes and connections to building steel.
1.6 QUALITY ASSURANCE

A.  Testing Agency Qualifications: Refer to specification section “Electrical Testing.”

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

L. Comply with UL 467.

C. Comply with NFPA 70; for overhead-line construction and medium-voltage underground
construction, comply with IEEE C2.

D.  Comply with NFPA 780 and UL 96 when interconnecting with lightning protection system.

E. Comply with ANSI/TIA/EIA-607 “Standard for Commercial Building Grounding and Bonding
Requirements for Telecommunications”.

F. Comply with ANSI/IEEE 1100 -1992 “Powering and Grounding Sensitive Electronic

Equipment”.

PART 2 - PRODUCTS

2.1

A.

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Grounding Conductors and Cables:

a. Refer to Division 26 Section “Conductors and Cables”.
2. Grounding Rods:

a. American Electric-Blackburn.

b. Apache Grounding/Erico Inc.

c. Chance/Hubbell.

3. Mechanical Connectors:
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2.2
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a. American Electric-Blackburn.
b. Burndy.
c. Chance/Hubbell.

4. Exothermic Connections:

a. Cadweld.

GROUNDING CONDUCTORS

For insulated conductors, comply with Division 26 Section "Conductors and Cables."

Material: Aluminum, copper-clad aluminum, and copper.

Equipment Grounding Conductors: Insulated with green-colored insulation.

Isolated Ground Conductors: Insulated with green-colored insulation with yellow stripe. On

feeders with isolated ground, use colored tape, alternating bands of green and yellow tape to

provide a minimum of three bands of green and two bands of yellow.

Grounding Electrode Conductors: Stranded cable.

Underground Conductors: Bare, stranded, copper unless otherwise indicated.

Bare Copper Conductors: Comply with the following:

L. Solid Conductors: ASTM B 3.

2. Assembly of Stranded Conductors: ASTM B 8.

3. Tinned Conductors: ASTM B 33.

Copper Bonding Conductors: As follows:

1. Bonding Conductor: Stranded copper conductor; size per the NEC.

2. Bonding Jumper: Bare copper tape, braided bare copper conductors, terminated with
copper ferrules; size per the NEC.

3. Tinned Bonding Jumper: Tinned-copper tape, braided copper conductors, terminated with
copper ferrules; size per the NEC.

CONNECTOR PRODUCTS

Comply with IEEE 837 and UL 467, listed for use for specific types, sizes, and combinations of
conductors and connected items.

Bolted Connectors: Bolted-pressure-type connectors, or compression type.

Welded Connectors: Exothermic-welded type, in kit form, and selected for the specific
application per manufacturer's written instructions.

Compression-Type Connectors: Pure, wrought copper, per ASTM B187.
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2.4 GROUNDING ELECTRODES
A.  Ground Rods: Copper-clad steel.

1. Size: 3/4 in diameter.
2. Length: 96 inches.

PART 3 - EXECUTION

3.1

32

A.

H.

A.

EQUIPMENT GROUNDING

Comply with NFPA 70, Article 250, for types, sizes, and quantities of equipment grounding
conductors, unless specific types, larger sizes, or more conductors than required by NFPA 70
are indicated.

Use only copper conductors for both insulated and bare grounding conductors in direct contact
with earth, concrete, masonry, crushed stone, and similar materials.

Underground Grounding Conductors: No. 2/0 AWG minimum. Bury at least 24 inches below
grade or bury 12 inches above duct bank when installed as part of the duct bank.

In raceways, use insulated equipment grounding conductors.

Install equipment grounding conductors in all feeders and circuits. Terminate each end on
suitable lugs, bus or bushing.

Nonmetallic Raceways: Install an equipment grounding conductor in nonmetallic raceways
unless they are designated for telephone or data cables.

Metal Poles Supporting Outdoor Lighting Fixtures: Provide a separate equipment grounding
conductor with supply branch-circuit conductors. Bond pole and foundation reinforcing steel to
equipment ground conductor.

Verify specific equipment grounding requirements with the manufacturer’s recommendations.
CONNECTIONS
General: Make connections so galvanic action or electrolysis possibility is minimized. Select

connectors, connection hardware, conductors, and connection methods so metals in direct
contact will be galvanically compatible.

L. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make
contact points closer to order of galvanic series.

2. Make connections with clean, bare metal at points of contact.

3. Make aluminum-to-steel connections with stainless-steel separators and mechanical
clamps.

4. Make aluminum-to-galvanized steel connections with tin-plated copper jumpers and

mechanical clamps.

GROUNDING AND BONDING 260526 - 5



WSU FOUNTAIN COURT RENOVATION APRIL 16, 2015
DETROIT, MICHIGAN WSU JOB No: 999-222859

3.3

34

5. Coat and seal connections having dissimilar metals with inert material to prevent future
penetration of moisture to contact surfaces.

Equipment Grounding Conductor Terminations

1. Use solderless pressure connectors with insulating covers for copper conductor splices
and taps, 8 AWG and larger.
2. Use insulated spring wire connectors with plastic caps for copper conductor splices and

taps, 10 AWG and smaller.

Noncontact Metal Raceway Terminations: If metallic raceways terminate at metal housings
without mechanical and electrical connection to housing, terminate each conduit with a
grounding bushing. Connect grounding bushings with a bare grounding conductor to grounding
bus or terminal in housing. Bond electrically noncontinuous conduits at entrances and exits with
grounding bushings and bare grounding conductors, unless otherwise indicated.

Tighten screws and bolts for grounding and bonding connectors and terminals according to
manufacturer's published torque-tightening values. If manufacturer's torque values are not
indicated, use those specified in UL 486A.

Compression-Type Connections: Use hydraulic compression tools to provide correct
circumferential pressure for compression connectors. Use tools and dies recommended by
connector manufacturer. Provide embossing die code or other standard method to make a visible
indication that a connector has been adequately compressed on grounding conductor.

Moisture Protection: If insulated grounding conductors are connected to ground rods or
grounding buses, insulate entire area of connection and seal against moisture penetration of
insulation and cable.

INSTALLATION

Equipment Grounding: Provide a permanent and continuous bonding of conductor enclosures,
equipment frames, power distribution equipment ground busses, cable trays, metallic raceways,
and other non-current carrying metallic parts of the electrical system.

GRADING AND PLANTING

Restore surface features, including vegetation, at areas disturbed by Work of this Section.
Reestablish original grades, unless otherwise indicated. If sod has been removed, replace it as
soon as possible after backfilling is completed. Restore areas disturbed by trenching, storing of
dirt, cable laying, and other activities to their original condition. Include application of topsoil,
fertilizer, lime, seed, sod, sprig, and mulch.

END OF SECTION 260526
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A.  This Section includes the following:

L. Hangers and supports for electrical equipment and systems.
2. Construction requirements for concrete bases.

B.  Related Sections include the following:

L. Division 26 Section "Vibration and Seismic Controls for Electrical Systems" for products
and installation requirements necessary for compliance with seismic criteria.

1.3 DEFINITIONS
A.  EMT: Electrical metallic tubing.
B. IMC: Intermediate metal conduit.

C. RMC: Rigid metal conduit.
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1.4

A.

B.

1.5

A.

1.6

A.

B.

1.7

A.

B.

PERFORMANCE REQUIREMENTS

Design supports for multiple raceways capable of supporting combined weight of supported
systems and its contents.

Design equipment supports capable of supporting combined operating weight of supported
equipment and connected systems and components.

SUBMITTALS

Product Data: For the following:

1. Steel slotted support systems.

2. Nonmetallic slotted support systems.
QUALITY ASSURANCE

Welding: Qualify procedures and personnel according to AWS DI1.1/D1.1M, "Structural
Welding Code - Steel."

Comply with NFPA 70.

COORDINATION

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 03.

Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items
are specified in Division 07 Section "Roof Accessories."

PART 2 - PRODUCTS

2.1

A.

SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for field
assembly.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Allied Tube & Conduit.
b. Cooper B-Line, Inc.; a division of Cooper Industries.
c. ERICO International Corporation.
d. GS Metals Corp.
e. Thomas & Betts Corporation.
f. Unistrut; Tyco International, Ltd.
g. Wesanco, Inc.
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2. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-
3. f;‘ainted Coatings: Manufacturer's standard painted coating applied according to MFMA-
4, é‘hannel Dimensions: Selected for applicable load criteria.

B.  Raceway and Cable Supports: As described in NECA 1 and NECA 101.

C.  Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed for
types and sizes of raceway or cable to be supported.

D.  Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded
body and insulating wedging plug or plugs for non-armored electrical conductors or cables in
riser conduits. Plugs shall have number, size, and shape of conductor gripping pieces as
required to suit individual conductors or cables supported. Body shall be malleable iron.

E. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M, steel plates,
shapes, and bars; black and galvanized.

F. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their
supports to building surfaces include the following:

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for
supported loads and building materials where used.

a. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:

1) Hilti Inc.

2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.

3)  MKT Fastening, LLC.

4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.

2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in
hardened portland cement concrete with tension, shear, and pullout capacities appropriate
for supported loads and building materials in which used.

a. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:

1) Cooper B-Line, Inc.; a division of Cooper Industries.

2) Empire Tool and Manufacturing Co., Inc.

3)  Hilti Inc.

4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
5) MKT Fastening, LLC.

3. Concrete Inserts: Steel or malleable-iron, slotted support system units similar to MSS
Type 18; complying with MFMA-4 or MSS SP-58.
4, Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable for
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2.2

A.

B.

attached structural element.

Through Bolts: Structural type, hex head, and high strength. Comply with ASTM A 325.
Toggle Bolts: All-steel springhead type.

7. Hanger Rods: Threaded steel.

SANNG

FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

Description: Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions
of supported equipment.

Materials: Comply with requirements in Division 05 Section "Metal Fabrications" for steel
shapes and plates.

PART 3 - EXECUTION

3.1

3.2

A.

B.

C.

A.

B.

C.

APPLICATION

Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical
equipment and systems except if requirements in this Section are stricter.

Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for
EMT, IMC, and RMC as required by NFPA 70. Minimum rod size shall be 1/4 inch in
diameter.

Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted support
system, sized so capacity can be increased by at least 25 percent in future without exceeding
specified design load limits.

L. Secure raceways and cables to these supports with:
a. Two-bolt conduit clamps
b. Single-bolt conduit clamps
c. Single-bolt conduit clamps using spring friction action for retention in support
channel.
SUPPORT INSTALLATION

Comply with NECA 1 and NECA 101 for installation requirements except as specified in this
Article.

Raceway Support Methods: In addition to methods described in NECA 1, EMT may be
supported by openings through structure members, as permitted in NFPA 70.

Strength of Support Assemblies: Where not indicated, select sizes of components so strength
will be adequate to carry present and future static loads within specified loading limits.
Minimum static design load used for strength determination shall be weight of supported
components plus 200 Ib.
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D.

Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten
electrical items and their supports to building structural elements by the following methods
unless otherwise indicated by code:

1. To Wood: Fasten with lag screws or through bolts.

2. To New Concrete: Bolt to concrete inserts.

3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor
fasteners on solid masonry units.

4. To Existing Concrete: Expansion anchor fasteners.

5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock

washers and nuts may be used in existing standard-weight concrete 4 inches thick or
greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs less than

4 inches thick.
6. To Steel:
a. Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers and
nuts.
b. Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69
c. Spring-tension clamps.

7. To Light Steel: Sheet metal screws.

8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets,
panelboards, disconnect switches, control enclosures, pull and junction boxes,
transformers, and other devices on slotted-channel support systems attached to substrate.

Slotted support systems applications:

1. Indoor dry and damp Locations: Painted Steel

2. Outdoors and interior wet locations: Galvanized Steel

3. Corrosive Environments, including pool equipment rooms: Nonmetallic

Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing
bars.

Do not fasten supports to pipes, ducts, mechanical equipment, and conduit.

Obtain permission from Architect/Engineer before using powder-actuated anchors.

Obtain permission from Architect/Engineer before drilling or cutting structural members.
Fabricate supports from structural steel or steel channel. Rigidly weld members or use hexagon
head bolts to present neat appearance with adequate strength and rigidity. Use spring lock
washers under all nuts.

Install surface-mounted cabinets and panelboards with minimum of four anchors.

In wet and damp locations use steel channel supports to stand cabinets and panelboards one inch
off wall.

Use sheet metal channel to bridge studs above and below cabinets and panelboards recessed in
hollow partitions.
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34

The Contractor shall replace all supports and channels that sag, twist, and/or show signs of not
providing proper structural support, to the equipment, it is intended for, as determined by the
Owner and Architect/Engineer. All costs associated with replacing supports and steel channels
shall be incurred by the Contractor.

INSTALLATION OF FABRICATED METAL SUPPORTS

Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-
fabricated metal supports.

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation
to support and anchor electrical materials and equipment.

Field Welding: Comply with AWS D1.1/D1.1M.

PAINTING

Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as used for shop painting. Comply with
SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION 26 0529
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PART 1 - GENERAL

1.1

1.2

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 raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.
B.  Related Sections include the following:
1. Division 26 Section, “Underground Ducts and Raceways for Electrical Systems” for
exterior duct banks, manholes and underground utility construction.

2. Division 26 Section "Wiring Devices" for devices installed in boxes and for floor-box
service fittings, and for access floor boxes and service poles.
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1.3 DEFINITIONS
A.  EMT: Electrical metallic tubing.
B.  ENT: Electrical nonmetallic tubing.
C FMC: Flexible metal conduit.
D IMC: Intermediate metal conduit.
E. LFMC: Liquidtight flexible metal conduit.
F. LFNC: Liquidtight flexible nonmetallic conduit.
G.  RNC: Rigid nonmetallic conduit.
H.  PVC: Polyvinyl Chloride.
L. HDPE: High Density Polyethylene.
1.4 SUBMITTALS
A.  Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover
enclosures, and cabinets.
1.5 QUALITY ASSURANCE
A.  Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.
B.  Comply with NFPA 70.
C.  All work in natatoriums, pool areas and fountain structures shall be in accordance with N.E.C.
article 680, “Swimming Pools, Fountains, and Similar Installations.”
1.6 COORDINATION
A. Coordinate layout and installation of raceways, boxes, enclosures, cabinets, and suspension

system with other construction that penetrates ceilings or is supported by them, including light
fixtures, HVAC equipment, fire-suppression system, and partition assemblies.

PART 2 - PRODUCTS

2.1

A.

METAL CONDUIT AND TUBING

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
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S a0 =

e

2.2

23

AFC Cable Systems, Inc.

Alflex Inc.

Allied Tube Triangle Century.

Anamet Electrical, Inc.; Anaconda Metal Hose.

International Metal Hose.

Electri-Flex Co

Grinnell Co./Tyco International; Allied Tube and Conduit Div.
LTV Steel Tubular Products Company — Manhattan/CDT/Cole-Flex.
. Maverick.

0.  O-Z Gedney; unit of General Signal.

1.  Wheatland.

el e A e

Rigid Steel Conduit: ANSI C80.1.

EMT: ANSI C80.3.

LFMC: Flexible steel conduit with PVC jacket.

Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:
NEMA FB 1; listed for type and size raceway with which used, and for application and

environment in which installed.

1. Fittings for EMT: Steel, set-screw type.

METAL WIREWAYS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Hoffman.
2. Square D.

Material and Construction: Sheet metal sized and shaped as indicated, NEMA 1.
Fittings and Accessories: Include couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with wireways as required for

complete system.

Select features, unless otherwise indicated, as required to complete wiring system and to
comply with NFPA 70.

Wireway Covers: Hinged type.

Finish: Manufacturer's standard enamel finish.

BOXES, ENCLOSURES, AND CABINETS

Sheet Metal Outlet and Device Boxes: NEMA OS 1. Shall be used within walls or ceiling.
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B.  Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

2.4 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING

A.  Description: Comply with ANSI/SCTE 77.

1. Color of Frame and Cover: Gray.

2. Configuration: Units shall be designed for flush burial and have open bottom, unless
otherwise indicated.

3. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural
load rating consistent with enclosure.

4. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.

5. Cover Legend: Molded lettering, "ELECTRIC", “COMMUNICATIONS” or as indicated
for each system service.

6. Conduit Entrance Provisions: Conduit-terminating fittings shall mate with entering ducts
for secure, fixed installation in enclosure wall.

7. Handholes 12 inches wide by 24 inches longand larger shall have inserts for cable racks
and pulling-in irons installed before concrete is poured.

B.  Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover: Molded of sand and
aggregate, bound together with polymer resin, and reinforced with steel or fiberglass or a
combination of the two.

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

2. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Hubbell: Quazite
b. Armorcast Products Company.
c. Carson Industries LLC.
d. CDR Systems Corporation.
e. NewBasis.
f. Christy Concrete Products.
2.5 SLEEVES FOR RACEWAYS

A.  Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain
ends.

B.  Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe,
with plain ends and integral waterstop, unless otherwise indicated.

C.  Sleeves for Rectangular Openings: Galvanized sheet steel with minimum 0.052- or 0.138-inch
thickness as indicated and of length to suit application.

D.  Coordinate sleeve selection and application with selection and application of firestopping

specified in Division 7 Section "Through-Penetration Firestop Systems."
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2.6 SLEEVE SEALS
A.  Manufacturers: Subject to compliance with requirements, provide products by one of the

B.

2.7

A.

2.8

A.

following:

Advance Products & Systems, Inc.
Calpico, Inc.

Metraflex Co.

Pipeline Seal and Insulator, Inc.

el S

Description: Modular sealing device, designed for field assembly, to fill annular space between
sleeve and cable.

L. Sealing Elements: EPDM interlocking links shaped to fit surface of cable or conduit.
Include type and number required for material and size of raceway or cable.

2. Pressure Plates: Carbon steel. Include two for each sealing element.

3. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of length
required to secure pressure plates to sealing elements. Include one for each sealing
element.

GROUT

Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, nonmetallic
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for
application and a 30-minute working time.

SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES

Handhole and Pull-Box Prototype Test: Test prototypes of handholes and boxes for compliance
with SCTE 77. Strength tests shall be for specified tier ratings of products supplied.

I. Tests of materials shall be performed by a independent testing agency.

2. Strength tests of complete boxes and covers shall be by either an independent testing
agency or manufacturer. A qualified registered professional engineer shall certify tests
by manufacturer.

3. Testing machine pressure gages shall have current calibration certification complying
with ISO 9000 and ISO 10012, and traceable to NIST standards.

PART 3 - EXECUTION

3.1

A.

B.

RACEWAY APPLICATION

Provide raceways in interior and exterior locations in accordance with the “Raceway
Application Matrix” included on the drawings.

Boxes and Enclosures, Exterior Aboveground: NEMA 250, Type 3R.
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C. Boxes, Enclosures, and Handholes:

1. Handholes and Pull Boxes in Driveway, Parking Lot, and Off-Roadway Locations,
Subject to Occasional, Non-deliberate Loading by Heavy Vehicles: Polymer concrete,
SCTE 77, Tier 15 structural load rating.

2. Handholes and Pull Boxes in Sidewalk and Similar Applications with a Safety Factor for
Non-deliberate Loading by Vehicles: Polymer-concrete units, SCTE 77, Tier 8 structural
load rating.

D.  Minimum Raceway Size: 3/4-inch trade size.
E. Raceway Fittings: Compatible with raceways and suitable for use and location.
1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings, unless
otherwise indicated.
2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with that
material. Patch and seal all joints, nicks, and scrapes in PVC coating after installing
conduits and fittings. Use sealant recommended by fitting manufacturer.

3. EMT: Use setscrew, fittings. Comply with NEMA FB 2.10.

4. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with
NEMA FB 2.20.

F. Install surface raceways only where indicated on Drawings.

32 INSTALLATION
A.  Comply with NECA 1 and NECA 101 for installation requirements except where requirements
on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits.
Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies and

number of floors.

B.  Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.
Install horizontal raceway runs above water and steam piping.

C. Complete raceway installation before starting conductor installation.

D.  Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical

Systems."
E. Install temporary closures to prevent foreign matter from entering raceways.
F. Protect stub-ups from damage where conduits rise through floor slabs. Arrange so curved

portions of bends are not visible above the finished slab.

G.  Make bends and offsets so ID is not reduced. Keep legs of bends in the same plane and keep
straight legs of offsets parallel, unless otherwise indicated.

H. Install no more than the equivalent of three 90-degree bends in any conduit run except for
control wiring conduits, for which fewer bends are allowed. Support within 12 inches of
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changes in direction.

I Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise
indicated.
1. Install concealed raceways with a minimum of bends in the shortest practical distance,

considering type of building construction and obstructions, unless otherwise indicated.
J. Support conduit within 12 inches of enclosures to which attached.

K.  Install exposed raceways parallel or at right angles to nearby surfaces or structural members and
follow surface contours as much as possible.

1. Run parallel or banked raceways together on common supports.
2. Make parallel bends in parallel or banked runs. Use factory elbows only where elbows
can be installed parallel; otherwise, provide field bends for parallel raceways.

L. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings
to protect conductors, including conductors smaller than No. 4 AWG.

M.  Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes
or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal
bushings on 1-1/2-inch trade size and larger conduits terminated with locknuts. Install insulated
throat metal grounding bushings on service conduits.

N. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install
locknuts hand tight plus 1/4 turn more.

O. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in
the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.

P. Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, use roll cutter
or a guide to make cut straight and perpendicular to the length.

Q. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply
listed compound to threads of raceway and fittings before making up joints. Follow compound
manufacturer's written instructions.

R.  Where raceways are terminated with threaded hubs, screw raceways or fittings tightly into hub
so end bears against wire protection shoulder. Where chase nipples are used, align raceways so
coupling is square to box; tighten chase nipple so no threads are exposed.

S. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not
less than 200-1b tensile strength. Leave at least 12 inches of slack at each end of pull wire.

T.  Provide pull string and 25% spare capacity in every branch circuit conduit.
U. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with
UL-listed sealing compound. For concealed raceways, install each fitting in a flush steel box

with a blank cover plate having a finish similar to that of adjacent plates or surfaces. Install
raceway sealing fittings at the following points:
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1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated
spaces.
2. Where conduits route through, to, or from a hazardous classified space (Class I or II),
provide proper seal offs when exiting or entering the hazardous classified space.
3. Where conduits pass between spaces that are maintained at two different vapor pressures.

4. Where otherwise required by NFPA 70.

V.  Stub-up Connections: Extend conduits through concrete floor for connection to freestanding
equipment. Install with an adjustable top or coupling threaded inside for plugs set flush with
finished floor. Extend conductors to equipment with rigid steel conduit; FMC may be used
6 inches above the floor. Install screwdriver-operated, threaded plugs flush with floor for future
equipment connections.

W.  Expansion-Joint Fittings:

1. Install in each run of aboveground RNC that is located where environmental temperature
change may exceed 30 deg F and that has straight-run length that exceeds 25 feet. Install
in each run of aboveground RMC conduit that is located where environmental
temperature change may exceed 100 deg F and that has straight-run length that exceeds
100 feet.

2. Install type and quantity of fittings that accommodate temperature change listed for each
of the following locations:

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 degF temperature
change.

b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F temperature change.

c. Indoor Spaces Connected with Outdoors without Physical Separation: 125 degF
temperature change.

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot
of length of straight run per deg F of temperature change for PVC conduits. Install
fitting(s) that provide expansion and contraction for at least 0.000078 inch per foot of
length of straight run per deg F of temperature change for metal conduits.

4, Install expansion fittings at all locations where conduits cross building or structure
expansion joints.
5. Install each expansion-joint fitting with position, mounting, and piston setting selected

according to manufacturer's written instructions for conditions at specific location at time
of installation. Install conduit supports to allow for expansion movement.

X.  Flexible Conduit Connections: Comply with NEMA RV3. Use maximum of 72 inches of
flexible conduit for recessed and semirecessed lighting fixtures; for equipment subject to
vibration, noise transmission, or movement; and for all motors. Use LFMC in damp or wet
locations. Install separate ground conductor across flexible connections.

Y.  Surface Raceways: Install a separate, green, ground conductor in raceways from junction box
supplying raceways to receptacle or fixture ground terminals. Provide cover clips to cover space

between connecting pieces.

Z.  Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block,
and install box flush with surface of wall.
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AA. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same
vertical channel.

BB. Locate boxes so that cover or plate will not span different building finishes.

CC. Support boxes of three gangs or more from more than one side by spanning two framing
members or mounting on brackets specifically designed for the purpose.

DD. Fasten junction and pull boxes to or support from building structure. Do not support boxes by
conduits.

EE. Do not route feeders across roof.

FF. Provide a pull box (a handhole for outdoor applications) for each conduit run that exceeds 250
feet. Provide two pull boxes (handholes for outdoor applications) for runs that exceed 500 feet.

GG. Route conduits in finished areas with exposed ceilings at underside of structural deck or as high
as possible.

33 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES

A.  Install handholes and boxes level and plumb and with orientation and depth coordinated with
connecting conduits to minimize bends and deflections required for proper entrances.

B.  Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from
1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth.

C.  Elevation: In paved areas, set so cover surface will be flush with finished grade. Set covers of
other enclosures 1 inch above finished grade.

D. Install handholes and boxes with bottom below the frost line, 42 below grade.

E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators,
as required for installation and support of cables and conductors and as indicated. Select arm
lengths to be long enough to provide spare space for future cables, but short enough to preserve
adequate working clearances in the enclosure.

F. Field-cut openings for conduits according to enclosure manufacturer's written instructions. Cut
wall of enclosure with a tool designed for material to be cut. Size holes for terminating fittings
to be used, and seal around penetrations after fittings are installed.

34 SLEEVE INSTALLATION FOR ELECTRICAL AND COMMUNICATIONS
PENETRATIONS

A.  Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or formed
openings are used. Install sleeves during erection of slabs and walls.

B.  Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

C.  Rectangular Sleeve Minimum Metal Thickness:
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1. For sleeve cross-section rectangle perimeter less than 50 inches and no side greater than

16 inches, thickness shall be 0.052 inch.
2. For sleeve cross-section rectangle perimeter equal to, or greater than, 50 inches and 1 or

3.5

3.6

more sides equal to, or greater than, 16 inches, thickness shall be 0.138 inch.

Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall assemblies
unless openings compatible with firestop system used are fabricated during construction of floor
or wall.

Cut sleeves to length for mounting flush with both surfaces of walls.

Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway unless
sleeve seal is to be installed.

Seal space outside of sleeves with grout for penetrations of concrete and masonry and with
approved joint compound for gypsum board assemblies.

Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between sleeve
and raceway, using joint sealant appropriate for size, depth, and location of joint. Refer to
Division 7 Section "Joint Sealants" for materials and installation.

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions, ceilings,
and floors at raceway penetrations. Install sleeves and seal with firestop materials.

Aboveground, Exterior-Wall Penetrations: Seal penetrations using sleeves and mechanical
sleeve seals. Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve
for installing mechanical sleeve seals.

Underground, Exterior-Wall Penetrations: Install cast-iron "wall pipes" for sleeves. Size
sleeves to allow for 1-inch annular clear space between raceway and sleeve for installing
mechanical sleeve seals.

SLEEVE-SEAL INSTALLATION

Install to seal underground, exterior wall penetrations.

Use type and number of sealing elements recommended by manufacturer for raceway material
and size. Position raceway in center of sleeve. Assemble mechanical sleeve seals and install in
annular space between raceway and sleeve. Tighten bolts against pressure plates that cause
sealing elements to expand and make watertight seal.

FIRESTOPPING

Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore
original fire-resistance rating of assembly.
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3.7 PROTECTION

A.  Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are
without damage or deterioration at time of Substantial Completion.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.

2. Repair damage to PVC or paint finishes with matching touchup coating recommended by
manufacturer.

3.8 CLEANING

A.  After completing installation of exposed, factory-finished raceways and boxes, inspect exposed
finishes and repair damaged finishes.

END OF SECTION 26 0533
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A.  This Section includes the following:

Identification for raceway and metal-clad cable.

Identification for conductors and communication and control cable.
Underground-line warning tape.

Equipment identification labels.

Miscellaneous identification products.

kW=

1.3 QUALITY ASSURANCE
A.  Comply with ANSI A13.1 and ANSI C2.
B.  Comply with NFPA 70.

C.  Comply with 29 CFR 1910.145.
1.4 COORDINATION

A. Coordinate identification names, abbreviations, colors, and other features with requirements in
the Contract Documents, Shop Drawings, manufacturer's wiring diagrams, and the Operation
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B.

C.

D.

and Maintenance Manual, and with those required by codes, standards, and 29 CFR 1910.145.
Use consistent designations throughout Project.

Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be applied.

Coordinate installation of identifying devices with location of access panels and doors.

Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2 - PRODUCTS

2.1

A.

B.

C.

2.2

A.

23

A.

B.

RACEWAY AND METAL-CLAD CABLE IDENTIFICATION MATERIALS

Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of
color field for each raceway and cable size.

Color for Printed Legend:

1. Power Circuits: Black letters on an orange field.
2. Legend: Indicate system or service and voltage, if applicable.

Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend
label.

UNDERGROUND-LINE WARNING TAPE

Description: Permanent, bright-colored, continuous-printed, polyethylene tape.
Not less than 6 inches wide by 4 mils thick.

Compounded for permanent direct-burial service.

Embedded continuous metallic strip or core.
Printed legend shall indicate type of underground line.

el s

MISCELLANEOUS IDENTIFICATION PRODUCTS
Cable Ties: Fungus-inert, self-extinguishing, 1-piece, self-locking, Type 6/6 nylon cable ties.

Minimum Width: 3/16 inch.

Tensile Strength: 50 Ib, minimum.

Temperature Range: Minus 40 to plus 185 deg F.
Color: Black, except where used for color-coding.

b

Paint: Paint materials and application requirements are specified in Division 9 painting
Sections.
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C.

24

Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine
screws with nuts and flat and lock washers.

WIRING DEVICE IDENTIFICATION

Description: Self adhesive label with black upper case letters on clear polyester label, font size
7.

PART 3 - EXECUTION

3.1

A.

APPLICATION

Accessible Raceways and Metal-Clad Cables More Than 600 V: Identify with "DANGER-
HIGH VOLTAGE" in black letters at least 2 inches high, with self-adhesive vinyl labels.
Repeat legend at 10-foot maximum intervals.

Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service and Feeders More
Than 400 A: Identify with orange self-adhesive vinyl label.

Power-Circuit Conductor Identification: For conductors No. 1/0 AWG and larger in vaults, pull
and junction boxes, manholes, and handholes use color-coding conductor tape and marker tape.
Identify source and circuit number of each set of conductors. For single conductor cables,
identify phase in addition to the above.

Branch-Circuit Conductor Identification: Where there are conductors for more than three branch
circuits in same junction or pull box, use marker tape. Identify each ungrounded conductor
according to source and circuit number as indicated on Drawings. Identify control circuits by
control wire number as indicated on shop drawings.

Branch-Circuit Conductor Identification: Mark junction box covers in indelible ink with the
panel and breaker numbers of other circuits contained within.

Conductor Identification: Locate at each conductor at panelboard gutters, pull boxes, outlet and
junction boxes, and each load connection or termination point.

Locations of Underground Lines: Identify with underground-line warning tape for power,
lighting, communication, and control wiring and optical fiber cable. Install underground-line
warning tape for both direct-buried cables and cables in raceway.

Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Comply
with 29 CFR 1910.145 and apply self-adhesive warning labels. Identify system voltage with
black letters on an orange background. Apply to exterior of door, cover, or other access.

1. Equipment with Multiple Power or Control Sources: Apply to door or cover of equipment
including, but not limited to, the following:

a. Power transfer switches.
b. Controls with external control power connections.
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3.2

2. Equipment Requiring Workspace Clearance According to NFPA 70: Unless otherwise
indicated, apply to door or cover of equipment but not on flush panelboards and similar
equipment in finished spaces.

Equipment Identification Labels: On each unit of equipment, install unique designation label
that is consistent with wiring diagrams, schedules, and Operation and Maintenance Manual.
Apply labels to disconnect switches and protection equipment, central or master units, control
panels, control stations, terminal cabinets, and racks of each system. Systems include power,
lighting, control, communication, signal, monitoring, and alarm systems unless equipment is
provided with its own identification.

L. Labeling Instructions:
a. Indoor Equipment: Engraved, laminated acrylic or melamine label mechanically
secured.
b. Outdoor Equipment: Stenciled.
c. Elevated Components: Increase sizes of labels and letters to those appropriate for

viewing from the floor.
Wiring Device Identification Labels: On each faceplate install circuit designation label that is
consistent with panelboard directories, and as-built plan drawings. Apply labels to receptacle
faceplates centered below bottom outlet. Apply labels to toggle switch faceplates on backside.

INSTALLATION

Verify identity of each item before installing identification products.

Location:

1. Install identification materials and devices at locations for most convenient viewing
without interference with operation and maintenance of equipment.

2. Conduit Markers: Provide identification for each power conduit containing conductors

rated 400A or greater.
Apply identification devices to surfaces after completing finish work.

Self-Adhesive Identification Products: Clean surfaces before application, using materials and
methods recommended by manufacturer of identification device.

Attach nonadhesive signs and plastic labels with screws and auxiliary hardware appropriate to
the location and substrate.

System Identification Color Banding for Raceways and Cables: Each color band shall
completely encircle cable or conduit. Place adjacent bands of two-color markings in contact,
side by side. Locate bands at changes in direction, at penetrations of walls and floors, at 50-foot
maximum intervals in straight runs, and at 25-foot maximum intervals in congested areas.

Color-Coding for Phase and Voltage Level Identification, 600 V and Less: Use the colors listed
below for ungrounded service, feeder, and branch-circuit conductors.
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1.

2.

Color shall be factory applied or, for sizes larger than No. 10 AWG if authorities having
jurisdiction permit, field applied.
Colors for 208/120-V Circuits:

a. Phase A: Black.
b. Phase B: Red.
c. Phase C: Blue.

Colors for 480/277-V Circuits:

a. Phase A: Brown.
b. Phase B: Orange.
c. Phase C: Yellow.

Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum
distance of 6 inches from terminal points and in boxes where splices or taps are made.
Apply last two turns of tape with no tension to prevent possible unwinding. Locate bands
to avoid obscuring factory cable markings.

H.  Underground-Line Warning Tape: During backfilling of trenches install continuous
underground-line warning tape directly above line at 6 to 8 inches below finished grade. Use
multiple tapes where width of multiple lines installed in a common trench or concrete
envelope exceeds 16 inches overall.

L Label information arrangement for 3 lines of text.

L.

Line one shall describe the panel or equipment. Line one example: “DP-XX,” RP-XX,”
“T-XX,” “EF-XX,” etc.

2. Line two shall describe the first disconnecting means feeding this panel or equipment.
Line two example: “Fed from DP-XX,” “Fed from RP-XX,” etc.

3. Line three indicates that location of the disconnecting means as identified in line two.
Line three example: “First Floor Elect. Rm #XXX.”

4. Line four shall include “Via T-XX” when panel or equipment is fed from a transformer.

J. Examples:
RP-1A EF-1 LP-1A

FED FROM DP-1A FED FROM MCC-1A LOCATED IN

ELECTRICAL ROOM A100 MECHANICAL ROOM F101 ELECTRICAL ROOM A100

VIA T-1A

K.  Fusible Enclosed Switches and Distribution Equipment: Install self-adhesive vinyl label
indicating fuse rating and type on the outside of door on each fused switch.

L. Painted Identification: Prepare surface and apply paint according to Division 9 painting
Sections.

M.  Degrease and clean surface to receive nameplates.

N.  Install nameplate and labels parallel to equipment lines.
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0.  Secure nameplate to equipment front using screws.
P. Secure nameplate to inside surface of door on panelboard that is recessed in finished locations.

Q.  Identify conduit using field painting where required.

END OF SECTION 26 0553
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SECTION 26 0923 - LIGHTING CONTROL DEVICES
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  This Section includes the following lighting control devices:

L. Time controllers.
2. Lighting contactors.

B.  Related Sections include the following:

1. Division 26 Section “Electrical General Requirements”.

1.3 REFERENCES
A. IEEE C62.41: Guide for Surge Voltages in Low-Voltage AC Power Circuits.

B. IEEE C136.10: Standard for Roadway Lighting Equipment Locking-Type Photocontrol
Devices and Mating Receptacle Physical and Electrical Interchangeability and Testing.
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C.

M
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1.4

1.5

NEMA ICS 2: Industrial Control and Systems Controllers, Contactors, and Overload Relays,
Rated Not More Than 2000 Volts AC or 750 Volts DC Part 8: Disconnect Devices for Use in
Industrial Control Equipment.

NFPA 70: National Electrical Code.

UL 486A: Wire Connectors and Soldering Lugs for Use with Copper Conductors.

UL 486B: Wire Connectors for Use with Aluminum Conductors.

UL 773: Plug-in, Locking Photocontrols for Use with Area Lighting.

UL 773A: Nonindustrial Photoelectric Switches for Lighting Control.

UL 917: Clock Operated Switches.

UL 1449: Transient Voltage Surge Suppressors.

UL 1598: Luminaires.

NECA 130-2010: Installing and Maintaining Wiring Devices.

DEFINITIONS
LED: Light-emitting diode.
PIR: Passive infrared.

ULTRASONIC: Active emission of at least 35 kHz sound waves, using Doppler reflectance to
detect motion.

MICROPHONIC: Passive reception to listen for continued occupancy, with circuitry to filter
out white noise.

MULTI-Tech: Using PIR and ultrasonic or microphonic technologies in one sensor.

SUBMITTALS

Product Data: For each type of product indicated including physical data and electrical
performance.

Shop Drawings: Show installation details for occupancy and light-level sensors.

1. Lighting plan showing location, orientation, and coverage area of each sensor.
2. Interconnection diagrams showing field-installed wiring.

Field quality-control test reports.

Operation and Maintenance Data: For each type of product to include in emergency, operation,
and maintenance manuals. Include the following:
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1. Description of operation and servicing procedures.
2. List of major components.
3. Recommended spare parts.
4. Programming instructions and system operation procedures.

1.6

A.

1.7

A.

B.

1.8

A.

B.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

COORDINATION

Coordinate layout and installation of ceiling-mounted devices with other construction that
penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, fire-
suppression system, and partition assemblies.

Coordinate interface of lighting control devices with temperature controls specified in Division
23

DELIVERY, STORAGE, AND HANDLING

Deliver products to the site under provisions of Division 26 Section “Electrical General
Requirements”.

Store and protect products under provisions of Division 26 Section “Electrical General
Requirements”.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

B.

GENERAL LIGHTING CONTROL DEVICE REQUIREMENTS

Line-Voltage Surge Protection: An integral part of the devices for 120- and 277-V solid-state
equipment. For devices without integral line-voltage surge protection, field-mounting surge
protection shall comply with IEEE C62.41 and with UL 1449.

TIME CONTROLLERS

Manufacturers:

1. Intermatic, Inc.
2. TORK.

General

I. Provide NEMA Type 1-general purpose steel enclosure with corrosion-resistant primer

LIGHTING CONTROL DEVICES 260923 -3



WSU FOUNTAIN COURT RENOVATION APRIL 16, 2015
DETROIT, MICHIGAN WSU JOB No: 999-222859

2.

3.

and baked enamel finish in manufacturer’s standard color.

Provide enclosure suitable for surface mounting with hinged front; padlock hasp; and
side, bottom, and back knockouts for conduit connections.

Provide heavy-duty pressure terminals suitable for wire sizes up to no. 8 AWG.

C.  Electromechanical-Dial Time Controller: Type complying with UL 917.

el

Contact Configuration: SPST.

Contact Rating: 30 amperes tungsten, 120-277 V ac.

Input Voltage: As indicated.

Program: 24 hour dial, which can perform a minimum of 10 On/Off operations within a
24-hour period. Provide a minimum of 1 hour setting for ON or OFF operations and
maximum ON time of 20 hours.

a. Circuitry: Allow connection of a photoelectric relay as substitute for on and off
function of a program.

Program: Astronomical time dial which turns load on at sunset and turns load off at
sunrise. Provide dial suitable for Project location.
Accessories:

23 LIGHTING CONTACTORS

A. Manufacturers:

1. Cutler-Hammer; Eaton Corporation.

2. Square D Co.

3. General Electric.

4. Siemens.

5. Square D Co; class 8903.

B. Contactor

1. Electrically-operated mechanically-held contactor, per NEMA ICS2, with 120 volt, 60
hertz coil, 60 hertz, 30 ampere contacts with size and number of poles indicated.

2. Provide contacts to be 100 percent, continuously rated for all types of ballast and
tungsten lighting and resistance loads without the need for in-rush current derating.

3. Provide NEMA type 1 enclosure unless otherwise indicated.

4. Provide NEMA type 1 hinged cover cabinet enclosure sized as required for contactors as
indicated on drawings. Mount switches and indicating lights required on front of
enclosure. Install terminal strips for connection of all external control wiring connections.

5. Provide solderless pressure wire terminals.

6. Provide corrosion-resistant primer treatment with light gray baked acrylic enamel finish.

7. Provide the following control and indicating devices:

a. Auxiliary contacts: One field convertible.

b. Auxiliary relay to convert maintained-contact type control circuit to momentary-
contact type control circuit necessary for contactor control.

c. Hand-off-auto selector switch, of the heavy-duty “oil-tight”, maintained-contact
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type, mounted on the front cover with legend plate.
d. Control transformer with primary voltage as indicated and 120-volt, single phase,
60 hertz secondary including fuse and fuseholder.
e. Green pilot light to indicate “power on” condition. Mount on front cover with
legend plate.

PART 3 - EXECUTION

3.1 LIGHTING CONTACTOR INSTALLATION

A. Install lighting contactors as indicated on plan. Install at accessible locations. Switch controls
where provided shall be no higher than 54” or lower than 48”.

B.  Demonstrate proper operation of all lighting control functions to the Owner and Engineer.

3.2 WIRING INSTALLATION

A.  Wiring Method: Comply with Division 26 Section "Conductors and Cables".

B.  Wiring within Enclosures: Bundle, lace, and train conductors to terminal points. Separate
power-limited and nonpower-limited conductors according to conductor manufacturer's written
instructions.

C.  Size conductors according to lighting control device manufacturer's written instructions, unless

otherwise indicated.

D.  Splices, Taps, and Terminations: Make connections only on numbered terminal strips in
junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.

E.  Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A and UL 486B.

3.3 IDENTIFICATION

A.  Identify components and power and control wiring according to Division 26 Section "Electrical
Identification."

B.  Label time switches and contactors with a unique designation.

34 FIELD QUALITY CONTROL

A.  Perform the following field tests and inspections and prepare test reports:

1. After installing time switches and sensors, and after electrical circuitry has been
energized, adjust and test for compliance with requirements.
2. Operational Test: Verify actuation of each sensor and adjust time delays.
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B.  Remove and replace lighting control devices where test results indicate that they do not comply
with specified requirements.

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

END OF SECTION 26 0923
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SECTION 26 2200 - DRY-TYPE TRANSFORMERS (600 V AND LESS)
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PART 1 - GENERAL
1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY

A.  This Section includes the following types of dry-type transformers rated 600 V and less, with
capacities up to 750 kVA:

1. Distribution transformers.
2. Control and signal transformers.

B.  Related Section includes the following:

Division 26 Section “Electrical General Requirements.”
Division 26 Section “Grounding and Bonding.”
Division 26 Section “Conductors and Cables.”

Division 26 Section “Raceways and Boxes.”

el s

1.3 REFERENCES

A.  ANSVIEEE C57.12.9: Test Code for Dry-Type Distribution and Power Transformers
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B. NEMA 250: Enclosures for Electrical Equipment (1000 Volts Maximum)
C. NEMASTI: Specialty Transformers
D NEMA ST 20: Dry Type Transformers for General Applications
E. NEMA TP 1: Guide for Determining Energy Efficiency for Distribution Transformers
F. NEMA TP 2: Standard Test Method for Measuring the Energy Consumption of
Distribution Transformers
G. NETA ATS: Acceptable Testing Specifications for Electrical Power Distribution
Equipment and Systems
H. NFPA 70: National Electrical Code
L UL 486A: Wire Connectors and Soldering Lugs for Use with Copper Conductors
J. UL 486B: Wire Connectors for Use with Aluminum Conductors
K. UL 506: Specialty Transformers
L. UL 1561: Dry-Type General Purpose and Power Transformers
1.4 SUBMITTALS
A.  Product Data Include rated nameplate data, capacities, weights, dimensions, utility or
manufacturer’s anchorage and base recommendations, minimum clearances, installed devices
and features, and performance for each type and size of transformer indicated.

1. Transformer Inrush: Provide time-current coordination curves demonstrating transformer
inrush and ANSI damage curves with primary overcurrent device selections to clear
inrush yet still protecting damage curve.

B. Shop Drawings: Wiring and connection diagrams.
C. Qualification Data: Testing agency.
D.  Source quality-control test reports. Include loss data, efficiency at 25, 50, 75 and 100 percent
rated load, and sound level.
E. Output Settings Reports: Record of tap adjustments specified in Part 3.
1.5 QUALITY ASSURANCE
A.  Testing Agency Qualifications: An independent agency, with the experience and capability to

conduct the testing indicated, that is a member company of the InterNational Electrical Testing
Association or is a nationally recognized testing laboratory (NRTL) as defined in OSHA in 29
CFR 1910.7, and that is acceptable to authorities having jurisdiction.
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1. Transformer Inrush: Provide time-current coordination curves demonstrating transformer
inrush and ANSI damage curves with primary overcurrent device selections to clear
inrush yet still protecting damage curve.

2. Testing Agency’s Field Supervisor: Person currently certified by the InterNational
Electrical Testing Association or the National Institute for Certification in Engineering
Technologies to supervise onsite testing specified in Part 3.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

C.  Comply with IEEE C 57.12.91.

D.  Comply with NFPA 70.

E. Energy-Efficient Transformers Rated 15 kVA and Larger: Certified as meeting NEMA TP 1,
Class 1 efficiency levels when tested according to NEMA TP 2.

1.6 DELIVERY, STORAGE, AND HANDLING

A.  Temporary Heating: Apply temporary heat according to manufacturer's written instructions
within the enclosure of each ventilated-type unit, throughout periods during which equipment is
not energized and when transformer is not in a space that is continuously under normal control

of temperature and humidity.

B. Store, protect, and handle products to site under provisions of Division 26 section “Electrical
General Requirements.”

C.  Deliver transformers individually wrapped for protection and mounted on shipping skids.
D.  Accept transformers on site. Inspect for damage.

E. Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas or
heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

F. Handle in accordance with manufacturer’s written instructions. Lift only with lugs provided for
the purpose. Handle carefully to avoid damage to transformer internal components, enclosure,
and finish.

1.7 COORDINATION

A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork shall meet load requirements. Requirements for concrete bases for
electrical equipment are specified in Division 26 “Hangers and Supports for Electrical

Systems.”

B. Coordinate installation of wall-mounting and structure-hanging supports.
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PART 2 - PRODUCTS

2.1

A.

2.2

23

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Cutler-Hammer.

2. GE Electrical Distribution & Control.
3. Siemens Industries, Inc.

4. Square D/Groupe Schneider NA.
MATERIALS

Cores: Grain-oriented, non-aging silicon steel.

Coils: Continuous windings without splices, except for taps.

1. Internal Coil Connections: Brazed or pressure type.
2. Coil Material: Copper.

Vibration Isolation: Isolate core and coil from enclosure using vibration-absorbing mounts.
Grounding: Ground core and coil assembly to enclosure by means of a visible flexible copper
grounding strap.

DISTRIBUTION TRANSFORMERS

Description: Factory-assembled and tested, air cooled, dry-type transformer rated for 60 Hz
operation. Comply with NEMA ST 20, and list and label as complying with UL 1561.

Provide transformers with base KVA as indicated without the use of internal cooling fans.

Provide transformers that are internally braced to withstand seismic forces specified in Division
26 Section " Vibration and Seismic Controls for Electrical Systems".

Cores: One leg per phase.
Indoor Enclosure: Ventilated, NEMA 250, Type 2. Provide lifting eyes or brackets.

Indoor Transformer Enclosure Finish: Comply with NEMA 250 for "Indoor Corrosion
Protection."

I. Finish Color: Gray.

Insulation Class (15 kVA and larger): 220 deg C, UL-component-recognized insulation system
with a maximum of 150 deg C rise above 40 deg C ambient temperature TP-1 compliant.

Basic Impulse Level: 10 kV.
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Taps for Transformers Smaller Than 3 kVA: None.

Taps for Transformers 7.5 to 24 kVA: One 5 percent tap above and one 5 percent tap below
normal full capacity.

Taps for Transformers 25 kVA and Larger: Two 2.5 percent taps above and two 2.5 percent taps
below normal full capacity.

Case Temperature: Do not exceed 35 degrees C rise above ambient at warmest point.

Mounting: Suitable for mounting as indicated.

Wall Brackets: Manufacturer's standard brackets.

Nameplate: Include transformer connection data and overload capacity based on rated allowable
temperature rise.

CONTROL AND SIGNAL TRANSFORMERS

Description: Factory-assembled and tested, self-cooled, two-winding dry type, rated for
continuous duty, and 60 Hz operation, complying with NEMA ST 1, and listed and labeled as
complying with UL 506.

Ratings: Continuous duty. If rating is not indicated, provide at least 50 percent spare capacity
above connected peak load.

SOURCE QUALITY CONTROL

Test and inspect transformers according to IEEE C57.12.91.

Provide the following factory tests on each unit provided in accordance with NEMA ST 20:
Voltage ratio.

Polarity and phase relation.

No load losses.

Impedance (501 kVA and larger).
Applied and induced potential.

M

Provide the factory tests on the actual transformers provided or on similar units identical to
those provided in accordance with NEMA ST 20:

Impedance (less than 501 kVA).
Temperature rise.

Audible sound level.

Full load losses.

el S
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PART 3 - EXECUTION

3.1

A.

3.3

EXAMINATION

Examine conditions for compliance with enclosure- and ambient-temperature requirements for
each transformer.

Verify that field measurements are as needed to maintain working clearances required by
NFPA 70 and manufacturer's written instructions.

Examine walls and floors for suitable mounting conditions where transformers will be installed.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION
Install Products in accordance with manufacturer’s instructions.

Install wall-mounting transformers level and plumb with wall brackets fabricated by
transformer manufacturer.

Install floor mounted transformers on and anchor to concrete bases according to manufacturer’s
recommendations, seismic codes at Project, and requirements in Division 26 section “Vibration
and Seismic Controls for Electrical Systems.”

1. Mount transformers on vibration isolating pads suitable for isolating the transformer
noise from the building structure.

Identification: Engraved metal or laminated-plastic nameplate mounted with corrosion resistant
screws. Provide nameplate according to Division 26 Section “Electrical Identification”
indicating the following:

1. Transformer designation (e.g. “T-1").

2. Primary power characteristics (e.g. “480V, 3PH, 3W”).

3. Secondary power characteristics (e.g. “208Y/120V, 3PH, 4W”).
4. Power rating (e.g. “75 kVA”).

5. Power source (e.g. “Fed from DP-1).

CONNECTIONS

Ground equipment according to Division 26 Section "Grounding and Bonding."
Connect wiring according to Division 26 Section "Conductors and Cables."

Provide conduit according to Division 26 Section ‘“Raceways and Boxes” for connections to
transformer case. Make conduit connections to side panel of enclosure.

Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
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UL 486A and UL 486B.
E. Check for damage and tighten connections prior to energizing transformer.

34 ADJUSTING
A.  Record transformer secondary voltage at each unit for at least 48 hours of typical occupancy
period. Adjust transformer taps to provide optimum voltage conditions at secondary terminals.

Optimum is defined as not exceeding nameplate voltage plus 10 percent and not being lower
than nameplate voltage minus 5 percent. Submit recording and tap settings as test results.

END OF SECTION 26 2200
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A.  This Section includes the following:

1. Lighting and appliance branch-circuit panelboards.

1.3 DEFINITIONS

EMI: Electromagnetic interference.

A.

B. GFCI: Ground-fault circuit interrupter.

C.  GFEP: Ground-fault equipment protection.
D.

AFCI: Arc-fault circuit interrupter.
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E. RFI: Radio-frequency interference.

F. RMS: Root mean square.

G.  SPDT: Single pole, double throw.

1.4 SUBMITTALS

A.  Product Data: For each type of panclboard, overcurrent protective device, surge protective
device, accessory, and component indicated. Include dimensions and manufacturers' technical
data on features, performance, electrical characteristics, ratings, and finishes.

B.  Related Submittals:

1. Provide overcurrent device coordination study to demonstrate proper overcurrent device
ratings, adjustments, and settings.

C.  Shop Drawings: For each panelboard and related equipment.

1. Dimensioned plans, elevations, sections, and details. Show tabulations of installed
devices, equipment features, and ratings. Include the following:
a. Enclosure types and details for types other than NEMA 250, Type 1.
b. Bus configuration, current, and voltage ratings.
c. Short-circuit current rating of panelboards and overcurrent protective devices.
d. Features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.
2. Wiring Diagrams: Power, signal, and control wiring.

D.  Panelboard Schedules: For installation in panelboards. Submit final versions after load
balancing.

E. Operation and Maintenance Data: For panelboards and components to include in emergency,
operation, and maintenance manuals. In addition to items specified in Division 1, include the
following:

1. Manufacturer's written instructions for testing and adjusting overcurrent protective
devices.
2. Time-current curves, including selectable ranges for each type of overcurrent protective
device.
1.5 QUALITY ASSURANCE
A.  Testing Agency Qualifications: An independent agency, with the experience and capability to

conduct the testing indicated, that is a member company of the InterNational Electrical Testing
Association and that is acceptable to authorities having jurisdiction.

1. Testing Agency's Field Supervisor: Person currently certified by the InterNational
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1.6

1.7

Electrical Testing Association or the National Institute for Certification in Engineering
Technologies to supervise on-site testing specified in Part 3.

Source Limitations: Obtain panelboards, overcurrent protective devices, components, and
accessories through one source from a single manufacturer.

Product Options: Drawings indicate size, profiles, and dimensional requirements of panelboards
and are based on the specific system indicated. Refer to Division 1 Section "Product
Requirements."

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with NEMA PB 1.

Comply with NFPA 70.

PROJECT CONDITIONS

Environmental Limitations: Rate equipment for continuous operation under the following
conditions, unless otherwise indicated:

1. Ambient Temperature: Not exceeding 104 deg F.
2. Altitude: Not exceeding 6600 feet.

Service Conditions: NEMA PB 1, usual service conditions, as follows:

1. Ambient temperatures within limits specified.
2. Altitude not exceeding 6600 feet.

Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied
by Owner or others unless permitted under the following conditions and then only after
arranging to provide temporary electric service according to requirements indicated:

1. Notify Owner no fewer than seven days in advance of proposed interruption of electrical
service.

2. Do not proceed with interruption of electrical service without Owner's written
permission.

COORDINATION

Coordinate layout and installation of panelboards and components with other construction that
penetrates walls or is supported by them, including electrical and other types of equipment,
raceways, piping, and encumbrances to workspace clearance requirements.

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases.
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1.8 EXTRA MATERIALS
A.  Furnish extra materials described below that match products installed and that are packaged

with protective covering for storage and identified with labels describing contents.

1. Keys: Six spares for each type of panelboard cabinet lock.

PART 2 - PRODUCTS

2.1

2.2

A.

A.

B.

C.

D.

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Panelboards, Overcurrent Protective Devices, Controllers, Contactors, and Accessories:
a. Eaton Corporation; Cutler-Hammer Products.
b. General Electric Co.; Electrical Distribution & Protection Div.
c. Siemens Industries, Inc.
d. Square D.
MANUFACTURED UNITS

Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in
Division 26 Section "Vibration and Seismic Controls for Electrical Systems."

Enclosures: Mounting as noted on panel schedules. NEMA PB 1, Type 1.
1. Cabinet Front: Flush or surface cabinet as noted on the Drawings.
Eaton LTDD (Piano hinge trim)

GE — FGB (front hinge to box).

Square D — Continuous piano hinge trim.
Siemens — Figure 4 hinge to box w/piano hinge.

oo

2. Finish: Manufacturer's standard enamel finish over corrosion-resistant treatment or
primer coat.

3. Directory Card: With transparent protective cover, mounted in metal frame, inside
panelboard door.

Phase and Ground Buses:

1. Material: Hard-drawn copper, 98 percent conductivity.

2. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment ground
conductors; bonded to box.

Conductor Connectors: Suitable for use with conductor material.

1. Main and Neutral Lugs: Mechanical type.
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2. Ground Lugs and Bus Configured Terminators: Compression type.
3. Feed-Through Lugs: Mechanical type suitable for use with conductor material. Locate at
opposite end of bus from incoming lugs or main device.
4, Double Lugs: Mechanical type mounted at location of main incoming lugs.

23

24

25

Future Devices: Mounting brackets, bus connections, and necessary appurtenances required for
future installation of devices.

PANELBOARD SHORT-CIRCUIT RATING

Fully rated to interrupt symmetrical short-circuit current available at terminals.

LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

Main bus bars, neutral and ground, shall be sized in accordance with U.L. Standards to limit
temperature rise on any current carrying part to the maximums as indicated in UL67.

Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without disturbing
adjacent units.

OVERCURRENT PROTECTIVE DEVICES

Molded-Case Circuit Breaker: NEMA AB 3, with interrupting capacity to meet available fault
currents.

1. GFCI Circuit Breakers: Single- and double-pole configurations with Class A ground-fault
protection (6-mA trip).

Molded-Case Circuit-Breaker Features and Accessories: Standard frame sizes, trip ratings, and
number of poles.

1. Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor materials.

2. Application Listing: Appropriate for application; Type SWD for switching fluorescent
lighting loads; Type HACR for heating, air-conditioning, and refrigerating equipment.

3. Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable pickup
and time-delay settings, push-to-test feature, and ground-fault indicator.

4. Shunt Trip: 120-V trip coil energized from separate circuit.

5. Do not use tandem circuit breakers.

6. Provide lock on devices for circuit breakers when called out on panel schedules with
“LOD” designation.

7. Provide GFCI circuit breaker when called out on panel schedules with “GFCI”
designation.

8. Provide shunt trip breakers when called out on panel schedules with “STB” designation.

PANELBOARDS 262416 - 5



WSU FOUNTAIN COURT RENOVATION APRIL 16, 2015
DETROIT, MICHIGAN WSU JOB No: 999-222859

2.6

A.

ACCESSORY COMPONENTS AND FEATURES

Furnish accessory set including tools and miscellaneous items required for overcurrent
protective device test, inspection, maintenance, and operation.

PART 3 - EXECUTION

3.1

3.2

A.

A.

B.

C.

INSTALLATION
Install panelboards and accessories according to NEMA PB 1.1.

Comply with mounting and anchoring requirements specified in Division 26 Section “Hangers
and Supports for Electrical Systems.”

Mount top of trim 74 inches above finished floor, unless otherwise indicated.

Mount plumb and rigid without distortion of box. Mount recessed panelboards with fronts
uniformly flush with wall finish.

Install overcurrent protective devices and controllers.

1. Set field-adjustable switches and circuit-breaker trip ranges.

Install filler plates in unused spaces.

Stub four 1-inch empty conduits from recessed panelboard into accessible ceiling space or space
designated to be ceiling space in the future. Stub four 1-inch empty conduits into raised floor

space or below slab not on grade.

Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing
load balancing.

Where shown on the drawings, provide a separate neutral conductor for each single-phase
branch circuit. The neutrals of these single-phase circuits shall not be shared or daisy chained.

IDENTIFICATION

Identify field-installed conductors, interconnecting wiring, and components; provide warning
signs as specified in Division 26 Section "Electrical Identification."

Create a directory to indicate installed circuit loads after balancing panelboard loads or created
by retrofitting. Obtain approval before installing. Use a computer or typewriter to create
directory; handwritten directories are not acceptable. Coordinate final directory room names and
numbers with Owner.

Panelboard Nameplates: Label each panelboard with engraved metal or laminated-plastic
nameplate mounted with corrosion-resistant screws.
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3.3 CONNECTIONS
A.  Ground equipment according to Division 26 Section "Grounding and Bonding."

B.  Connect wiring according to Division 26 Section "Conductors and Cables."

34 CLEANING

A.  On completion of installation, inspect interior and exterior of panelboards. Remove paint
splatters and other spots. Vacuum dirt and debris; do not use compressed air to assist in
cleaning. Repair exposed surfaces to match original finish.

END OF SECTION 26 2416
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A.  This Section includes the following:

Single and duplex receptacles
Ground-fault circuit interrupter receptacles
Integral surge suppression receptacles
Isolated-ground receptacles.

Single- and double-pole snap switches and dimmer switches.
Device wall plates.

Pin and sleeve connectors and receptacles.
Floor service fittings

. Poke-through assemblies

10.  Access floor boxes

11.  Service poles.

12.  Receptacles with integral USB charger.

000N L AW

1.3 DEFINITIONS

A.  EMI: Electromagnetic interference.
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B. GFCI: Ground-fault circuit interrupter.
C.  PVC: Polyvinyl chloride.
D RFI: Radio-frequency interference.
E. SPD: Surge protective devices.
F. UTP: Unshielded twisted pair.
G.  USB: Universal serial bus.
1.4 REFERENCES
A. DSCC W-C-596G: Federal Specification Connector, Electrical, Power, General Specification.
B.  DSCC W-C-896F: Federal Specification Switches, Toggle (Toggle and Lock), Flush Mounted
(General Specification).
C. IEC 309-1, Part 1: General Requirements: Plugs, Socket-Outlets and Couplers for Industrial
Purposes
D. NEMA FB 11: Plugs, Receptacles, and Connectors of the Pin and Sleeve Type for Hazardous
Locations.
E. NEMA WD 1: General Requirements for Wiring Devices.
F. NEMA WD 6: Wiring Device — Dimensional Requirements.
G. UL 20: General-Use Snap Switches.
H. UL 486A: Wire Connectors and Soldering Lugs for Use with Copper Conductors.
L UL 486B: Wire Connectors for Use with Aluminum Conductors.
J. UL 498: Electrical Attachment Plugs and Receptacles.
K. UL 943: Ground Fault Circuit Interrupters.
L. NECA 130-2010: Installing and Maintaining Wiring Devices.
1.5 SUBMITTALS
A.  Product Data: Provide manufacturer’s catalog information showing dimensions, colors, and
configurations for each type of product indicated.
1.6 QUALITY ASSURANCE
A.  Source Limitations: Obtain each type of wiring device through one source from a single

WIRING DEVICES 262726 -2



WSU FOUNTAIN COURT RENOVATION APRIL 16, 2015
DETROIT, MICHIGAN WSU JOB No: 999-222859

B.

C.

manufacturer. Insofar as they are available, obtain all wiring devices and associated wall plates
from a single manufacturer and source.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with NFPA 70.

PART 2 - PRODUCTS

2.1

2.2

A.

A.

RECEPTACLES

GFCI Receptacles: Straight blade, non-feed-through type, with integral NEMA WD 6,
Configuration 5-20R duplex receptacle; complying with UL 498 and UL 943. Design units for
installation in a 2-3/4-inch- (70-mm-) deep outlet box without an adapter.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Hubbell Incorporated; Wiring Device-Kellems GFR8300H-LA.
b. ArrowHart Wiring Devices VGFH20.
c. Leviton 7899-HG.
d. Pass & Seymour/Legrand; Wiring Devices Division 2095HG, PT2095HG (use

with PTRA6STRNA prewired pigtail connector).

a. Hubbell Incorporated; Wiring Device-Kellems GF20-LA.
b. Arrowhart Wiring Devices VGFH20.
c. Leviton 7899.
d. Pass & Seymour/Legrand; Wiring Devices Division 2095, PT2095 (use with
PTRAG6STRNA prewired pigtail connector).
FINISHES
Color:
L. Wiring Devices: As selected by Architect, unless otherwise indicated or required by
NFPA 70.

PART 3 - EXECUTION

3.1

A.

B.

INSTALLATION
Install products in accordance with manufacturer’s instructions.
Prior to installation of devices, verify wall openings are neatly cut and will be completely

covered by wall plates, clean debris from outlet boxes and provide extension rings to bring
outlet boxes flush with finished surface.
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C.

D.

32

33

Install devices and assemblies level, plumb, and square with building lines.

Install wall dimmers to achieve full rating specified and indicated after derating for ganging
according to manufacturer's written instructions.

Arrangement of Devices:

1. Coordinate locations of outlet boxes provided under Division 26 Section “Raceways and
Boxes” to obtain mounting heights indicated on Drawings.

2. Unless otherwise indicated, mount flush, with long dimension vertical, and with
grounding terminal of receptacles on top.

3. Where multiple switches, dimmers, and/or occupancy sensors are adjacent to each other,
provide a single cover plate. Custom fabricate, if required, for all combinations. Provide
separate boxes or barriers as required for the application.

4, Install horizontally mounted receptacles with grounding pole on the left.

5. Install GFCI receptacles so that the “Push To Test” and “Reset” designations can be read
correctly. If printed in both directions, install with ground pole on top.

6. Install switches with OFF position down.

Install cover plates on switch, receptacle, and blank outlets in finished areas.
Use oversized plates for outlets installed in masonry walls.

Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, above
accessible ceilings, and on surface mounted outlets.

Remove wall plates and protect devices and assemblies during painting.

Install properly oriented access floor boxes into cutouts in access floor tiles and secure to tiles
per Manufacturer’s instructions.

Adjust locations of floor service outlets and service poles to suit arrangement of partitions and
furnishings.

Adjust devices and wall plates to be flush and level. Three corners of wall plates must be in
contact with wall surfaces. Devices shall be solidly mounted against the box.

IDENTIFICATION
Comply with Division 26 Section "Electrical Identification."
1. Receptacles: Identify panelboard and circuit number from which served. Use adhesive

label as specified in Division 26 Section “Electrical Identification” with black-filled
lettering on face of wall plate, and durable wire markers or tags inside outlet boxes.

CONNECTIONS

Ground equipment according to Division 26 Section "Grounding and Bonding." Connect
wiring device grounding terminal to outlet box with bonding jumper. Use of quick ground strap
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or screw is not acceptable.

B. Connect wiring according to Division 26 Section "Conductors and Cables." Connect wiring
devices by wrapping conductor around screw terminal or by using back wiring and tightening
the screw securely.

C. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A and UL 486B.

34 FIELD QUALITY CONTROL

A.  Perform the following field tests and inspections and prepare test reports:

L. Inspect each wiring device for defects.

2. Operate each wall switch with circuit energized and verify proper operation.

3. After installing wiring devices and after electrical circuitry has been energized, test each
receptacle for proper polarity, ground continuity, and compliance with requirements.

4. Test each GFCI receptacle for proper operation with both local and remote fault

simulations according to manufacturer's written instructions.

B.  Remove malfunctioning units, replace with new units, and retest as specified above.

END OF SECTION 26 2726
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUBMITTALS
A.  Product Data: Include the following for each fuse type indicated:

1. Dimensions and manufacturer's technical data on features, performance, electrical
characteristics, and ratings.

2. Let-through current curves for fuses with current-limiting characteristics.

3. Time-current curves, coordination charts and tables, and related data.

4. Fuse size for elevator feeders and elevator disconnect switches.

B.  Ambient Temperature Adjustment Information: If ratings of fuses have been adjusted to
accommodate ambient temperatures, provide list of fuses with adjusted ratings.

1. For each fuse having adjusted ratings, include location of fuse, original fuse rating, local
ambient temperature, and adjusted fuse rating.

2. Provide manufacturer's technical data on which ambient temperature adjustment
calculations are based.

C. Operation and Maintenance Data: For fuses to include in emergency, operation, and
maintenance manuals.

'

1. In addition to items specified in Division 1 Section "Closeout Procedures," include the

following:

a. Let-through current curves for fuses with current-limiting characteristics.
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1.3

A.

B.

C.

1.4

A.

1.5

A.

b. Time-current curves, coordination charts and tables, and related data.
c. Ambient temperature adjustment information.

QUALITY ASSURANCE
Source Limitations: Obtain fuses from a single manufacturer.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with:

NEMA FU 1 — Low Voltage Cartridge Fuses.

NFPA 70 — National Electrical Code.

UL 198C — High-Interrupting-Capacity Fuses, Current-Limiting Types.
UL 198E — Class R Fuses.

UL 512 — Fuseholders.

MRS

PROJECT CONDITIONS

Where ambient temperature to which fuses are directly exposed is less than 40 deg F or more
than 100 deg F, apply manufacturer's ambient temperature adjustment factors to fuse ratings.

COORDINATION

Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse size.

PART 2 - PRODUCTS

2.1

A.

FUSES

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Cooper Bussmann, Inc.

Eagle Electric Mfg. Co., Inc.; Cooper Industries, Inc.
Ferraz Shawmut, Inc.

Tracor, Inc.; Littelfuse, Inc. Subsidiary.

el
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PART 3 - EXECUTION

3.1

A.

3.2

33

A.

EXAMINATION

Examine utilization equipment nameplates and installation instructions. Install fuses of sizes
and with characteristics appropriate for each piece of equipment.

Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to
fuse ratings.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Fuses shall be shipped separately. Any fuses shipped installed in equipment, shall be replaced
by the Electrical Contractor with new fuses as specified above prior to energization at no
additional expense to Owner. All fuses shall be stored in moisture free packaging at job site and
shall be installed immediately prior to energization of the circuit in which it is applied.

Install fuses in fusible devices. Arrange fuses so rating information is readable without
removing fuse.

IDENTIFICATION

Install labels indicating fuse rating and type on outside of the door on each fused switch.

END OF SECTION 26 2813
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SECTION 26 2816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS
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2.3 ENCLOSURES ..ottt ettt sttt sttt st a st sae bt sbe et e bt sbeenee e 3
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

B.  Related Sections include the following:

1. Division 26 Section “Fuses”.

1.2 SUMMARY

A.  This Section includes the following individually mounted, enclosed switches and circuit
breakers:

1. Fusible switches.
2. Enclosures.
1.3 DEFINITIONS
A.  GD: General duty.
B. GFCI: Ground-fault circuit interrupter.

C.  HD: Heavy duty.
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D. RMS: Root mean square.
E. SPDT: Single pole, double throw.
1.4 REFERENCES
A.  NECA 1: Practices for Good Workmanship in Electrical Contracting.
B. NETA ATS: Acceptance Testing Specifications for Electrical Power Distribution Equipment
and Systems.
C. NEMA 250: Enclosures for Electrical Equipment (1000 Volts Maximum).
D. NEMA AB 1: Molded Case Circuit Breakers and Molded Case Switches.
E. NEMAFU 1: Low Voltage Cartridge Fuses.
F. NEMA KS 1: Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts
Maximum).
G. NEMA PBI1.1: General Instructions for Proper Installation, Operation, and Maintenance of
Panelboards Rated 600 Volts or Less.
H. NEMA PB2.1: General Instructions for Proper Installation, Operation, and Maintenance of
Deadfront Switchboards Rated 600 Volts or Less.
L NFPA 70: National Electrical Code.
1.5 SUBMITTALS
A.  Product Data: For each type of enclosed switch, circuit breaker, accessory, and component
indicated. Include dimensioned elevations, sections, weights, and manufacturers' technical data
on features, performance, electrical characteristics, ratings, and finishes.
1. Enclosure types and details for types other than NEMA 250, Type 1.
2. Current and voltage ratings.
3. Short-circuit current rating.
4. UL listing for series rating of installed devices.
5. Features, characteristics, ratings, and factory settings of individual overcurrent protective
devices and auxiliary components.
B.  Shop Drawings: Diagram power, signal, and control wiring.
C. Qualification Data: For testing agency.
D.  Field quality-control test reports including the following:

1. Test procedures used.
2. Test results that comply with requirements.
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3. Results of failed tests and corrective action taken to achieve test results that comply with
requirements.
E. Manufacturer's field service report.
F. Operation and Maintenance Data: For enclosed switches and circuit breakers to include in
emergency, operation, and maintenance manuals. In addition to items specified in Division 1
Section "Closeout Procedures," include the following:
L. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit
breakers.
2. Time-current curves, including selectable ranges for each type of circuit breaker.
1.6 COORDINATION
A.  Coordinate layout and installation of switches, circuit breakers, and components with other

construction, including conduit, piping, equipment, and adjacent surfaces. Maintain required
workspace clearances and required clearances for equipment access doors and panels.

PART 2 - PRODUCTS

2.1

2.2

23

A.

A.

B.

A.

MANUFACTURERS

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

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.

FUSIBLE SWITCHES

Manufacturers:

1. Eaton Corporation; Cutler-Hammer Products.

2. General Electric Co.; Electrical Distribution & Control Division.

3. Siemens Industries, Inc.

4, Square D/Group Schneider.

Fusible Switch: NEMA KS 1, quick make, quick-break load interrupter enclosed knife switch

Type HD, with clips or bolt pads to accommodate specified fuses, externally operable lockable

handle with capability to accept two padlocks, and interlocked with cover in closed position.

ENCLOSURES

NEMA AB 1 and NEMA KS 1 to meet environmental conditions of installed location.

1. Indoor Dry Locations: NEMA 250, Type 1.
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PART 3 - EXECUTION

3.1

32

33

A.

A.

EXAMINATION

Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance
with installation tolerances and other conditions affecting performance.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Comply with applicable portions of NECA 1, NEMA PB 1.1, and NEMA PB 2.1 for installation
of enclosed switches and circuit breakers.

Mount individual wall-mounting switches and circuit breakers with tops at uniform height,
unless otherwise indicated. Anchor floor-mounting switches to concrete base.

Comply with mounting and anchoring requirements specified in Division 26 Section "Vibration
and Seismic Controls for Electrical Systems."

Install switches with off position down.

Install NEMA KS 1 enclosed switch where indicated for motor loads 2 HP and larger and
equipment loads greater than 30A.

Install toggle disconnect switch, surface mounted, where indicated for motor loads less than Y2
HP and equipment loads 30A. and less.

Install fuses in fusible disconnect switches.

Install flexible liquid tight conduit from toggle disconnect switch to portable equipment. Leave
a 6’-0” (1830 mm) whip.

Install flexible liquid tight conduit from toggle disconnect switch to stationary equipment.

Install control wiring from early break contacts in motor disconnect switch to variable
frequency controllers to shut down controller when switch is open.

Install equipment on exterior foundation walls at least one inch (25 mm) from wall to permit
vertical flow of air behind breaker and switch enclosures.

Support enclosures independent of connecting conduit or raceway system.

Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from enclosures and components.

IDENTIFICATION

Identify field-installed conductors, interconnecting wiring, and components; provide warning
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signs as specified in Division 26 Section "Electrical Identification."

B.  Enclosure Nameplates: Label each enclosure with engraved metal or laminated-plastic
nameplate as specified in Division 26 Section "Electrical Identification."

C.  Provide adhesive label as specified in Division 26 Section "Electrical Identification" on inside
door of each switch indicating UL fuse class and size for replacement.

34 CLEANING

A. On completion of installation, vacuum dirt and debris from interiors; do not use compressed air
to assist in cleaning.

B.  Inspect exposed surfaces and repair damaged finishes.

END OF SECTION 26 2816
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A.  This Section includes ac, enclosed controllers rated 600 V and less, of the following types:

1. Across-the-line, manual and magnetic controllers.

1.3 SUBMITTALS

A.  Product Data: For each type of enclosed controller. Include dimensions and manufacturer's
technical data on features, performance, electrical characteristics, ratings, and finishes.

B.  Shop Drawings: For each enclosed controller.
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1.4

oS 0w »

e

1. Include dimensioned plans, elevations, sections, and details, including required
clearances and service space around equipment. Show tabulations of installed devices,
equipment features, and ratings. Include the following:

Each installed unit's type and details.

Nameplate legends.

Short-circuit current rating of integrated unit.

UL listing for series rating of overcurrent protective devices in combination
controllers.

e. Features, characteristics, ratings, and factory settings of individual overcurrent
protective devices in combination controllers.

a0 o

2. Wiring Diagrams: Power, signal, and control wiring.

Coordination Drawings: Floor plans, drawn to scale, showing dimensioned layout, required
working clearances, and required area above and around enclosed controllers where pipe and
ducts are prohibited. Show enclosed controller layout and relationships between electrical
components and adjacent structural and mechanical elements. Show support locations, type of
support, and weight on each support. Indicate field measurements.

Qualification Data: For manufacturer.
Field quality-control test reports.
Operation and Maintenance Data: For enclosed controllers to include in emergency, operation,

and maintenance manuals. In addition to items specified in Division 1 Section "Closeout
Procedures," include the following:

1. Routine maintenance requirements for enclosed controllers and all installed components.
2. Manufacturer's written instructions for testing and adjusting overcurrent protective
devices.

Load-Current and Overload-Relay Heater List: Compile after motors have been installed and
arrange to demonstrate that selection of heaters suits actual motor nameplate full-load currents.

Load-Current and List of Settings of Adjustable Overload Relays: Compile after motors have
been installed and arrange to demonstrate that dip switch settings for motor running overload
protection suit actual motor to be protected.

REFERENCES

ANSI/NEMA ICS 6 - Enclosures for Industrial Controls and Systems.

ANSI/UL 198C - High-Intensity Capacity Fuses; Current-Limiting Types.

FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service.

FS W-F-870 - Fuseholders (For Plug and Enclosed Cartridge Fuses).

FS W-S-865 - Switch, Box, (Enclosed), Surface-Mounted.
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F. NECA 402-2000 — Recommended Practice for Installing and Maintaining Motor Control
Centers.

G. NEMA AB 1 - Molded Case Circuit Breakers.

H. NEMA ICS 2 - Industrial Control Devices, Controllers, and Assemblies.

L NEMA KS 1 - Enclosed Switches.

J. ANSI/NFPA 70 - National Electrical Code.

1.5 DELIVERY, STORAGE, AND HANDLING

A.  Prior to beginning work on any system, verify all existing conditions that affect the work and
coordinate with all other trade Contractors. Determine that the work can be installed as
indicated or immediately report to the Architect/Engineer errors, inconsistencies or ambiguities.

B.  Deliver products to site under provisions of Section 26 0010. Store and protect products under
provisions of Section 26 0010.

C.  Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas or
heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

D. Handle in accordance with manufacturer's written instructions. Lift large equipment only with
lugs provided for the purpose. Handle carefully to avoid damage to motor control center
components, enclosure, and finish.

E. If stored in areas subject to weather, cover enclosed controllers to protect them from weather,
dirt, dust, corrosive substances, and physical damage. Remove loose packing and flammable
materials from inside controllers; install electric heating of sufficient wattage to prevent
condensation.

1.6 PROJECT RECORD DOCUMENTS

A.  Accurately record actual locations of each contactor and indicate circuits controlled. Submit

under provisions of 26 0010.
1.7 PROJECT CONDITIONS
A.  Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities

occupied by Owner or others unless permitted under the following conditions and then only
after arranging to provide temporary electrical service according to requirements indicated:

1. Notify Owner no fewer than seven days in advance of proposed interruption of electrical
service.

2. Indicate method of providing temporary utilities.

3. Do not proceed with interruption of electrical service without Owner's written
permission.
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1.8 COORDINATION
A.  Coordinate layout and installation of enclosed controllers with other construction including

B.

C.

conduit, piping, equipment, and adjacent surfaces. Maintain required workspace clearances and
required clearances for equipment access doors and panels.

Coordinate features of enclosed controllers and accessory devices with pilot devices and control
circuits to which they connect.

Coordinate features, accessories, and functions of each enclosed controller with ratings and
characteristics of supply circuit, motor, required control sequence, and duty cycle of motor and
load.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

B.

C.

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Eaton Corporation; Cutler-Hammer Products.

2. General Electrical Company; GE Industrial Systems.
3. Siemens/Furnas Controls.

4. Square D.

ACROSS-THE-LINE ENCLOSED CONTROLLERS

Manual Controller: NEMA ICS 2, general purpose, Class A, with "quick-make, quick-break"
toggle or pushbutton action, and marked to show whether unit is "OFF," "ON," or "TRIPPED."

1. Overload Relay: Ambient-compensated type with inverse-time-current characteristics
and NEMA ICS 2, Class 10 tripping characteristics. Relays shall have heaters and
sensors in each phase, matched to nameplate, full-load current of specific motor to which
they connect and shall have appropriate adjustment for duty cycle.

Magnetic Controller: NEMA ICS 2, Class A, full voltage, nonreversing, across the line, unless
otherwise indicated.

1. Control Circuit: 120 V; obtained from integral control power transformer with sufficient
capacity to operate connected pilot, indicating and control devices, plus 100 percent spare
capacity.

2. Overload Relay: Ambient-compensated type with inverse-time-current characteristic and

NEMA ICS 2, Class 20 tripping characteristic. Provide with heaters or sensors in each
phase matched to nameplate full-load current of specific motor to which they connect and
with appropriate adjustment for duty cycle.

Combination Magnetic Controller: Factory-assembled combination controller and disconnect
switch.
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A.

24

A
B.
C
D

E.

2.5

A.

1. Fusible Disconnecting Means: NEMA KS 1, heavy-duty, fusible switch with rejection-
type fuse clips rated for fuses. Select and size fuses to provide Type 2 protection
according to IEC 947-4-1, as certified by an NRTL.

2. Nonfusible Disconnecting Means: NEMA KS 1, heavy-duty, nonfusible switch.

3. Circuit-Breaker Disconnecting Means: NEMA AB 1, motor-circuit protector with field-
adjustable, short-circuit trip coordinated with motor locked-rotor amperes.

ENCLOSURES

Description: Flush- or surface-mounting cabinets as indicated. NEMA 250, Type 1, unless

otherwise indicated to comply with environmental conditions at installed location.

ACCESSORIES

Devices shall be factory installed in controller enclosure, unless otherwise indicated.

Push-Button Stations, Pilot Lights: NEMA ICS 2, heavy-duty type.

Indicating Lights: Run (Red), off or ready (Green).

Auxiliary Contacts: Provide two normally open (N.O.) and two normally closed (N.C.) contacts.

Selector Switch: NEMA ISC 2, mounted in front cover to read “hand/off/auto,” provide
auxiliary contact for auto position monitoring.

Control Relays: Auxiliary and adjustable time-delay relays.

FACTORY FINISHES

Finish: Manufacturer's standard paint applied to factory-assembled and -tested enclosed
controllers before shipping.

PART 3 - EXECUTION

3.1

A.

32

A.

EXAMINATION

Examine areas and surfaces to receive enclosed controllers for compliance with requirements,
installation tolerances, and other conditions affecting performance.

1. Proceed with installation only after unsatisfactory conditions have been corrected.

APPLICATIONS

Select features of each enclosed controller to coordinate with ratings and characteristics of
supply circuit and motor; required control sequence; duty cycle of motor, controller, and load,;
and configuration of pilot device and control circuit affecting controller functions.
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33

34

3.5

3.6

Select horsepower rating of controllers to suit motor controlled.

INSTALLATION
For control equipment at walls, bolt units to wall or mount on lightweight structural-steel
channels bolted to wall. For controllers not at walls, provide freestanding racks complying with

Division 26 Section "Hangers and Supports for Electrical Systems."

Comply with mounting and anchoring requirements specified in Division 26 Section "Hangers
and Supports for Electrical Systems."

Enclosed Controller Fuses: Install fuses in each fusible switch. Comply with requirements in
Division 26 Section "Fuses."

Install motor control equipment and contactors in accordance with manufacturer’s instructions.
Select and install heater elements in motor starters to match installed motor characteristics.
Motor Data: Provide neatly typed label inside each motor starter enclosure door identifying

motor served, nameplate horsepower, full load amperes, code letter, service factor, and
voltage/phase rating.

IDENTIFICATION

Identify enclosed controller, components, and control wiring according to Division 26 Section
"Electrical Identification."

CONTROL WIRING INSTALLATION

Install wiring between enclosed controllers according to Division 26 Section "Conductors and
Cables."

Bundle, train, and support wiring in enclosures.

Connect hand-off-automatic switch and other automatic-control devices where applicable.

1. Connect selector switches to bypass only manual- and automatic-control devices that
have no safety functions when switch is in hand position.
2. Connect selector switches with enclosed controller circuit in both hand and automatic

positions for safety-type control devices such as low- and high-pressure cutouts, high-
temperature cutouts, and motor overload protectors.
CONNECTIONS

Conduit installation requirements are specified in other Division 26 Sections. Drawings indicate
general arrangement of conduit, fittings, and specialties.

Ground equipment according to Division 26 Section "Grounding and Bonding."
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3.7 ADJUSTING

A.  Set field-adjustable switches and circuit-breaker trip ranges.

END OF SECTION 26 2913
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  This Section includes the following:
Exterior luminaires with lamps and ballasts.
Luminaire-mounted photoelectric relays.

Poles and accessories.
Luminaire lowering devices.

el S

B.  Related Sections include the following:

1. Division 26 Section "Interior Lighting" for exterior luminaires normally mounted on
exterior surfaces of buildings.
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1.3 DEFINITIONS
A.  CRI Color-rendering index.
B.  HID: High-intensity discharge.
C.  Luminaire: Complete lighting fixture, including ballast housing if provided.
D.  Pole: Luminaire support structure, including tower used for large area illumination.
E. Standard: Same definition as "Pole" above.
1.4 STRUCTURAL ANALYSIS CRITERIA FOR POLE SELECTION
A.  Dead Load: Weight of luminaire and its horizontal and vertical supports, lowering devices, and
supporting structure, applied as stated in AASHTO LTS-4.
B.  Live Load: Single load of 500 Ibf, distributed as stated in AASHTO LTS-4.
C. Ice Load: Load of 3 1bf/sq. ft., applied as stated in AASHTO LTS-4.
D. Wind Load: Pressure of wind on pole and luminaire, calculated and applied as stated in
AASHTO LTS-4.
L. Wind speed for calculating wind load for poles exceeding 50 feet in height is 110 mph.
1.5 SUBMITTALS
A.  Product Data: For each luminaire, pole, and support component, arranged in order of lighting

unit designation. Include data on features, accessories, finishes, and the following:

1. Physical description of luminaire, including materials, dimensions, effective projected
area, and verification of indicated parameters.

Details of attaching luminaires and accessories.

Details of installation and construction.

Luminaire materials.

Photometric data based on laboratory tests of each luminaire type, complete with
indicated lamps, ballasts, and accessories.

nbkwbn

a. For indicated luminaires, photometric data shall be certified by a qualified
independent testing agency. Photometric data for remaining luminaires shall be
certified by manufacturer.

b. Photometric data shall be certified by manufacturer's laboratory with a current
accreditation under the National Voluntary Laboratory Accreditation Program for
Energy Efficient Lighting Products.

6. Photoelectric relays.
Ballasts, including energy-efficiency data.
8. Lamps, including life, output, and energy-efficiency data.

~
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1.6

1.7

. Materials, dimensions, and finishes of poles.
10. Means of attaching luminaires to supports, and indication that attachment is suitable for
components involved.
11.  Anchor bolts for poles.
12.  Manufactured pole foundations.

Shop Drawings:

L. Anchor-bolt templates keyed to specific poles and certified by manufacturer.

2. Design calculations, certified by a qualified professional engineer, indicating strength of
screw foundations and soil conditions on which they are based.

3. Wiring Diagrams: Power wiring.

Pole and Support Component Certificates: Signed by manufacturers of poles, certifying that
products are designed for indicated load requirements in AASHTO LTS-4 and that load
imposed by luminaire has been included in design.

Qualification Data: For agencies providing photometric data for lighting fixtures.

Field quality-control test reports.

Operation and Maintenance Data: For luminaires to include in emergency, operation, and
maintenance manuals.

Warranty: Special warranty specified in this Section.

QUALITY ASSURANCE

Luminaire Photometric Data Testing Laboratory Qualifications: Provided by manufacturers'
laboratories that are accredited under the National Volunteer Laboratory Accreditation Program
for Energy Efficient Lighting Products.

Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an independent
agency, with the experience and capability to conduct the testing indicated, that is an NRTL as
defined by OSHA in 29 CFR 1910.7.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with IEEE C2, "National Electrical Safety Code."

Comply with NFPA 70.

DELIVERY, STORAGE, AND HANDLING

Package aluminum poles for shipping according to ASTM B 660.
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B.  Store poles on decay-resistant-treated skids at least 12 inches above grade and vegetation.
Support poles to prevent distortion and arrange to provide free air circulation.
C.  Retain factory-applied pole wrappings on fiberglass and laminated wood poles until right before
pole installation. Handle poles with web fabric straps.
D. Retain factory-applied pole wrappings on metal poles until right before pole installation. For
poles with nonmetallic finishes, handle with web fabric straps.
1.8 WARRANTY
A.  Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or

replace products that fail in materials or workmanship; that corrode; or that fade, stain,
perforate, erode, or chalk due to effects of weather or solar radiation within specified warranty
period.

Warranty Period for Luminaires: Five years from date of Substantial Completion.
Warranty Period for Metal Corrosion: Five years from date of Substantial Completion.
Warranty Period for Color Retention: Five years from date of Substantial Completion.
Warranty Period for Lamps: Replace lamps and fuses that fail within 12 months from
date of Substantial Completion; furnish replacement lamps and fuses that fail within the
second 12 months from date of Substantial Completion.

5. Warranty Period for Poles: Repair or replace lighting poles and standards that fail in
finish, materials, and workmanship within manufacturer's standard warranty period, but
not less than three years from date of Substantial Completion.

b

PART 2 - PRODUCTS

2.1

A.

2.2

A.

B.

MANUFACTURERS

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

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.
2. Basis of Design Product: The design of each item of exterior luminaire and its support is

based on the product named. Subject to compliance with requirements, provide either the
named product or a comparable product by one of the other manufacturers specified.
LUMINAIRES, GENERAL REQUIREMENTS

Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet
locations by an NRTL acceptable to authorities having jurisdiction.

Comply with IESNA RP-8 for parameters of lateral light distribution patterns indicated for
luminaires.
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C.  Metal Parts: Free of burrs and sharp corners and edges.

D.  Sheet Metal Components: Corrosion-resistant aluminum, unless otherwise indicated. Form and
support to prevent warping and sagging.

E. Housings: Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or deform
in use. Provide filter/breather for enclosed luminaires.

F. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under
operating conditions, and designed to permit relamping without use of tools. Designed to
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during
relamping and when secured in operating position. Doors shall be removable for cleaning or
replacing lenses. Designed to disconnect ballast when door opens.

G.  Exposed Hardware Material: Stainless steel.

H.  Plastic Parts: High resistance to yellowing and other changes due to aging, exposure to heat, and
UV radiation.

I Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated:

1. White Surfaces: 85 percent.
2. Specular Surfaces: 83 percent.
3. Diffusing Specular Surfaces: 75 percent.

J. Lenses and Refractors Gaskets: Use heat- and aging-resistant resilient gaskets to seal and
cushion lenses and refractors in luminaire doors.

K.  Luminaire Finish: Manufacturer's standard paint applied to factory-assembled and -tested
luminaire before shipping. Where indicated, match finish process and color of pole or support
materials.

L. Factory-Applied Finish for Aluminum Luminaires: Comply with NAAMM's "Metal Finishes

Manual for Architectural and Metal Products" for recommendations for applying and
designating finishes.

L. Finish designations prefixed by AA comply with the system established by the
Aluminum Association for designating aluminum finishes.

2. Natural Satin Finish: Provide fine, directional, medium satin polish (AA-M32); buff
complying with AA-M20; and seal aluminum surfaces with clear, hard-coat wax.

3. Class I, Clear Anodic Finish: AA-M32C22A41 (Mechanical Finish: medium satin;
Chemical Finish: etched, medium matte; Anodic Coating: Architectural Class I, clear
coating 0.018 mm or thicker) complying with AAMA 611.

4. Class I, Color Anodic Finish: AA-M32C22A42/A44 (Mechanical Finish: medium satin;
Chemical Finish: etched, medium matte; Anodic Coating: Architectural Class I, integrally
colored or electrolytically deposited color coating 0.018 mm or thicker) complying with
AAMA 611.
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23

A.

24

POLES AND SUPPORT COMPONENTS, GENERAL REQUIREMENTS
Structural Characteristics: Comply with AASHTO LTS-4.

1. Wind-Load Strength of Poles: Adequate at indicated heights above grade without failure,
permanent deflection, or whipping in steady winds of speed indicated in Part 1
"Structural Analysis Criteria for Pole Selection" Article, with a gust factor of 1.3.

2. Strength Analysis: For each pole, multiply the actual equivalent projected area of
luminaires and brackets by a factor of 1.1 to obtain the equivalent projected area to be
used in pole selection strength analysis.

Luminaire Attachment Provisions: Comply with luminaire manufacturers' mounting
requirements. Use stainless-steel fasteners and mounting bolts, unless otherwise indicated.

Mountings, Fasteners, and Appurtenances: Corrosion-resistant items compatible with support
components.

1. Materials: Shall not cause galvanic action at contact points.

2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers: Hot-dip galvanized after
fabrication, unless stainless-steel items are indicated.

3. Anchor-Bolt Template: Plywood or steel.

Concrete Pole Foundations: Cast in place, with anchor bolts to match pole-base flange.
Concrete, reinforcement, and formwork are specified in Division 3 Section "Cast-in-Place
Concrete."

Breakaway Supports: Frangible breakaway supports, tested by an independent testing agency
acceptable to authorities having jurisdiction, according to AASHTO LTS-4.

ALUMINUM POLES

Poles: Seamless, extruded structural tube complying with ASTM B 429, Alloy 6063-T6 with
access handhole in pole wall.

Poles: ASTM B 209, 5052-H34 marine sheet alloy with access handhole in pole wall.

L. Shape: Round, straight.
2. Mounting Provisions: Butt flange for bolted mounting on foundation or breakaway
support.

Pole-Top Tenons: Fabricated to support luminaire or luminaires and brackets indicated, and
securely fastened to pole top.

Grounding and Bonding Lugs: Welded 1/2-inch threaded lug, complying with requirements in
Division 26 Section "Grounding and Bonding," listed for attaching grounding and bonding
conductors of type and size listed in that Section, and accessible through handhole.

Brackets for Luminaires: Detachable, with pole and adapter fittings of cast aluminum. Adapter
fitting welded to pole and bracket, then bolted together with stainless-steel bolts.

EXTERIOR LIGHTING 265600 - 6



WSU FOUNTAIN COURT RENOVATION APRIL 16, 2015

DETROIT, MICHIGAN WSU JOB No: 999-222859
1. Tapered oval cross section, with straight tubular end section to accommodate luminaire.
2. Finish: Same as pole.

25

2.6

Prime-Coat Finish: Manufacturer's standard prime-coat finish ready for field painting.

Aluminum Finish: Comply with NAAMM's "Metal Finishes Manual for Architectural and
Metal Products" for recommendations for applying and designating finishes.

L. Finish designations prefixed by AA comply with the system established by the
Aluminum Association for designating aluminum finishes.

2. Natural Satin Finish: Provide fine, directional, medium satin polish (AA-M32); buff
complying with AA-M20; and seal aluminum surfaces with clear, hard-coat wax.

3. Class I, Clear Anodic Finish: AA-M32C22A41 (Mechanical Finish: medium satin;
Chemical Finish: etched, medium matte; Anodic Coating: Architectural Class I, clear
coating 0.018 mm or thicker) complying with AAMA 611.

4. Class I, Color Anodic Finish: AA-M32C22A42/A44 (Mechanical Finish: medium satin;
Chemical Finish: etched, medium matte; Anodic Coating: Architectural Class I, integrally
colored or electrolytically deposited color coating 0.018 mm or thicker) complying with
AAMA 611.

POLE ACCESSORIES

Duplex Receptacle: 120V, 20 A in a weatherproof assembly complying with Division 26
Section "Wiring Devices" for ground-fault circuit-interrupter type.

1. Recessed, 12 inches above finished grade.

2. Nonmetallic polycarbonate plastic or reinforced fiberglass cover, Insert color to match
pole, that when mounted results in NEMA 250, Type 3R enclosure.

3. With cord opening.

4. With lockable hasp and latch that complies with OSHA lockout and tag-out requirements.

Base Covers: Manufacturers' standard metal units, arranged to cover pole's mounting bolts and
nuts. Finish same as pole.

REQUIREMENTS FOR INDIVIDUAL EXTERIOR LIGHTING DEVICES

Provide lighting fixtures as included in specification 26 5600A “Exterior Lighting Fixture
Product Data Sheets.” This section contains product data sheets from the basis of design
manufacturer with annotations.

Acceptable alternate manufacturers are indicated on the product data sheets. Alternate
manufacturer products shall be equal in all respects including materials, finishes, photometric
performance and energy performance and shall include all options, features, and accessories
identified.
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PART 3 - EXECUTION

3.1

32

33

A.

LUMINAIRE INSTALLATION

Install exterior lighting system per N.E.C.A./LE.S.N.A. 501-2006.
Install lamps in each luminaire.

Fasten luminaire to indicated structural supports.

L. Use fastening methods and materials selected to resist seismic forces defined for the
application and approved by manufacturer.

Adjust luminaires that require field adjustment or aiming.

POLE INSTALLATION

Align pole foundations and poles for optimum directional alignment of luminaires and their
mounting provisions on the pole.

Clearances: Maintain the following minimum horizontal distances of poles from surface and
underground features, unless otherwise indicated on Drawings:

1. Fire Hydrants and Storm Drainage Piping: 60 inches.
2. Water, Gas, Electric, Communication, and Sewer Lines: 10 feet.

Concrete Pole Foundations: Set anchor bolts according to anchor-bolt templates furnished by
pole manufacturer. Concrete materials, installation, and finishing requirements are specified in
Division 3 Section "Cast-in-Place Concrete."

Foundation-Mounted Poles: Mount pole with leveling nuts, and tighten top nuts to torque level
recommended by pole manufacturer.

1. Use anchor bolts and nuts selected to resist seismic forces defined for the application and
approved by manufacturer.

2. Grout void between pole base and foundation. Use nonshrink or expanding concrete
grout firmly packed to fill space.

3. Install base covers, unless otherwise indicated.

4. Use a short piece of 1/2-inch- diameter pipe to make a drain hole through grout. Arrange
to drain condensation from interior of pole.

CORROSION PREVENTION

Aluminum: Do not use in contact with earth or concrete. When in direct contact with a
dissimilar metal, protect aluminum by insulating fittings or treatment.

Steel Conduits: Comply with Division 26 Section "Raceways and Boxes." In concrete
foundations, wrap conduit with 0.010-inch- thick, pipe-wrapping plastic tape applied with a 50
percent overlap.
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34 GROUNDING

A.  Ground metal poles and support structures according to Division 26 Section "Grounding and
Bonding."

B.  Ground nonmetallic poles and support structures according to Division 26 Section "Grounding
and Bonding."
3.5 FIELD QUALITY CONTROL
A.  Inspect each installed fixture for damage. Replace damaged fixtures and components.

B.  Illumination Observations: Verify normal operation of lighting units after installing luminaires
and energizing circuits with normal power source.

L. Verify operation of photoelectric controls.
C.  Illumination Tests:

1. Measure light intensities at night. Use photometers with calibration referenced to NIST
standards. Comply with the following IESNA testing guide(s):

IESNA LM-5, "Photometric Measurements of Area and Sports Lighting."
IESNA LM-50, "Photometric Measurements of Roadway Lighting Installations."
IESNA LM-52, "Photometric Measurements of Roadway Sign Installations."
IESNA LM-64, "Photometric Measurements of Parking Areas."

IESNA LM-72, "Directional Positioning of Photometric Data."

o0 o

D.  Prepare a written report of tests, inspections, observations, and verifications indicating and
interpreting results. If adjustments are made to lighting system, retest to demonstrate
compliance with standards.

END OF SECTION 26 5600
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DESCRIPTION

The geometric form of MESA LED luminaire allows it to adapt to either
contemporary or traditional architectural settings. Available in single or
twin pole mount configurations with optional wall mounting capability,
the MESA LED luminaire's mounting options allow for harmonized site
design whether at the entryway or in the parking lot. UL/cUL listed for

use in wet locations.

APPROVED ALTERNATE MANUFACTURERS:
1. LITHONIA MRP LED SERIES

SPECIFICATION FEATURES

APRIL 16, 2015
WSU JOB No: 999-222859
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Comments
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Prepared by

Construction

HOUSING: Die-cast aluminum
main housing and spider mount
base maintain a minimum 0.125
wall thickness. Integral aluminum
heat sink provides superior thermal
heat transfer in +40°C ambient
environments. DOOR ASSEMBLY:
Top mounted, heavy wall, die-
cast aluminum door maintains

a nominal 0.125 thickness. Door
includes a self-retaining interior
hinge. GASKET: Continuous
silicone gasket provided to seal
housing door assembly and optic
tray. LENS: Downlight lens is LED
board integrated acrylic over-
optics, each individually sealed
for IP66 rating. HARDWARE: Four
iinset fasteners on underside

of housing provide access to
luminaire interior. Concealed,
stainless steel four bar hinge lock
allows door to lock in the open
position.

Optics

DISTRIBUTION: Choice of twelve
patented, high-efficiency AccuLED
Optics™, featuring designs that
maximize light collection and
directional distribution onto the
application region. Each optical
lens is precision manufactured via
injection-molding then precisely
arranged and sealed on the board

media. LEDs: High output LEDs,
60,000+ hours life at >90% lumen
maintenance, offered standard in
4000°K (+/- 275K) CCT and nominal
70 CRI. Mesa LightBAR optic tray
is removable and able to rotate
360° in 90° increments for specific
placement of the distribution
relative to fixture.

Electrical

DRIVER: LED drivers are potted and
heat sunk for optimal performance
and prolonged life. Standard
drivers feature electronic universal
voltage (120-277V/50-60Hz), greater
than 0.9 power factor, less than
20% harmonic distortion and
feature ambient temperature range
of +40°C (104°F) down to minimum
starting temperature of -30°C
(-22°F). Shipped standard with
Cooper Lighting proprietary circuit
module designed to withstand
10kV of transient line surge. All
LED LightBARs™ and drivers are
mounted to dedicated mounting
trays and are easily replaced by
use of quick disconnects for ease
of wiring. Driver tray is removable
without the use of tools. Options to
control light levels, energy savings
and egress capabilities (battery
pack and separate circuit) are
available.

Mounting

Fitter assembly mounts over 3"
0.D. tenon and is secured via
three concealed stainless steel set
screws. Design of fitter provides
seamless transition to 4” round
poles. Additional mounting
accessories include a dual fixture
post top mounting arm and wall
mount arm.

Finish

Housing is finished in five-stage
super TGIC polyester powder coat
paint, 2.5 mil nominal thickness
for superior protection against
fade and wear. LightBAR™ cover
plates are standard white and

may be specified to match finish
of luminaire housing. Standard
colors include black, bronze, grey,
white, dark platinum and graphite
metallic. RAL and custom color
matches available. Consult Outdoor
Architectural Colors brochure for a
complete selection.

Warranty
Five-year warranty.

MSA MESA LED

1-6 LightBARs
Solid State LED

DECORATIVE LUMINAIRE

CERTIFICATION DATA
UL/cUL Listed
1SO 9001

DIMENSIONS MOUNTING ACCESSORIES
= WALL MOUNT ARM
6-1/4"
[157mm] 3" [76mm]
! ~
2
[101mm]
21-1/2" 8-3/16"
[647mm] [207mm]
28-1/4" [717mm]
p19“ [482mm]
DUAL MOUNT ARM (EPA 1.36)
3" [76mm] 3" [76mm

Cooper Lighting

by E-T-N

]

[ ] o
[101mm]

(2) 8-3/16"
[207mm]

38" [965mm]

EXTERIOR LIGHTING PRODUCT DATA SHEETS

*www.designlights.org

IP66 LightBARs

LM79/LM80 Compliant

2G Vibration Tested

DesignLights Consortium® Qualified*

ENERGY DATA

Electronic LED Driver

>0.9 Power Factor

<20% Total Harmonic Distortion
120-277V/50 & 60Hz, 347V/60Hz,
480V/60Hz

-30°C Minimum Temperature
40°C Ambient Temperature Rating

EPA
Effected Projected Area
1.1 Sq. Ft.

SHIPPING DATA
Approximate Net Weight:
50 Ibs. (22.7 kgs.)

Somi,
’!-"l lol AVU092072
R 2015-01-08 13:22:43
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POWER AND LUMENS BY BAR COUNT

APRIL 16, 2015
WSU JOB No: 999-222859

MSA MESA LED

Distribution
Number of
LightBARs Power Current @ | Current @
(Watts) ‘ 120V (A) 277V (A) T2 T3 T4 SL2 SL3 SL4 5MQ 5wa 5XQ RW SLR/SLL
7 LED LIGHTBAR
co1 27 0.23 0.13 1,708 1,709 1,668 1,718 1,668 1,675 1,845 1,770 1,791 1,701 1,609
I €02 54 0.46 0.21 3,291 3,294 3,215 3,31 3,214 3,228 3,656 3,412 3,451 3,277 3,102
= = = — — — — = = — = —
co3 77 0.65 0.29 4,751 4,755 4,641 4,779 4,640 4,660 5,133 4,925 4,982 4,731 4,478
co4 101 0.86 0.37 6,270 6,276 6,125 6,308 6,124 6,151 6,775 6,500 6,575 6,244 5,910
Co5 131 11 0.50 7,508 7515 7334 7,553 7333 7,365 8,112 7783 7873 7477 7,076
Cco6 154 1.30 0.58 9,086 9,094 8,875 9,140 8,874 8,913 9,817 9,419 9,628 9,048 8,563
21 LED LIGHTBAR
BO1 27 0.23 0.13 2,101 2,102 2,052 2,113 2,052 2,061 2,269 2,177 2,203 2,092 1,980
B02 51 0.43 0.20 4,048 4,052 3,954 4,072 3,954 3,971 4,374 4,196 4,245 4,031 3,815
BO3 73 0.62 0.28 5,844 5,849 5,708 5,879 5,707 5,732 6,314 6,058 6,128 5,820 5,507
B04 95 0.81 0.35 7712 7720 7534 7,759 7,533 7,566 8,333 7995 8,087 7,681 7,269
BO5 124 1.05 0.48 9,235 9,243 9,021 9,290 9,020 9,059 9,978 9,573 9,684 9,197 8,703
B06 146 124 0.56 1,176 1,186 10,917 11,243 10,915 10,963 12,075 11,685 1,719 11,130 10,533
LUMEN MULTIPLIER LUMEN MAINTENANCE
Ambient Lumen Ambient | TMZILUMEN | g otical L70
Temperature Multiplier Maintenance
(60,000 Hours) (Hours)
10°C 1.04 ’
o 9
15°C 103 25°C >94% > 350,000
o o
25°C 1.00 40°C >93% > 250,000
o 9
20°C 0.96 50°C >90% > 170,000
ORDERING INFORMATION
Sample Number: MSA-A06-LED-E1-T3-GM
Product Family' Number of Lamp Type Voltage Distribution
LightBARs %3
MSA=Mesa I B01=(1) 21 LED LightBAR LED=Solid State E1=Electronic (120-277V) T2=Type Il Area
B02=(2) 21 LED LightBARs Light Emitting f
B03=(3) 21 LED LightBARs Diodes T4=Type IV Short

B04=(4) 21 LED LightBARs
B05=(5) 21 LED LightBARs
B06=(6) 21 LED LightBARs

C04=(4) 7 LED LightBARs
C05=(5) 7 LED LightBARs
C06=(6) 7 LED LightBARs

SL2=Type Il w/Spill Control
SL3=Type Il w/Spill Control
SL4=Type IV w/Spill Control
RW=Rectangular Wide
5MQ=Type V Square Medium
5WQ=Type V Square Wide
5XQ=Type V Square Extra Wide Bronze
SLL=90° Spill Light Eliminator Left
SLR=90° Spill Light Eliminator Right

Options (Add as Suffix)

Accessories (Order Separately) ®

2L=Two Circuits®

PC=Button Type Photocontrol (Specify Voltage)
R=NEMA Twistlock Photocontrol Recepetacle

LCF=LightBAR Cover Plate Matches Housing Finish
7060=70 CRI / 6000K CCT*®
8030=80 CRI / 3000K CCT
ICB=Integral Cold Weather Battery Pack (Specify 120 or 277V) 7
DIMRF-LW=LumaWatt Wireless Sensor, Wide Lens for 8' - 16' Mounting Height ®

DIMRF-LN=LumaWatt Wireless Sensor, Narrow Lens for 16' - 40' Mounting Height #

VA6028-XX=Dual Mount Arm (EPA 1.38)

EMA Photocontrol - Multi-Tap
OA/RA1027=NEMA Photocontrol - 480V
0A/RA1201=NEMA Photocontrol - 347V
MA1253=10kV Circuit Module Replacement

Notes:

1. DesignLights Consortium® Qualified. Refer to www.designlights.org Qualified Products List under Family Models for details.
2. Standard 4000K CCT and nominal 70 CRI.
3.21 LED LightBAR powered at 360mA, 7 LED LightBAR powered at 1A.
4. Cutsom and RAL color matching available upon request. Consult your Eaton’s Cooper Lighting business representative for more information.
5. Low-level output varies by bar count. Consult factory. Not availalbe with 347V or 480V. Requires quantity two or more LightBARS.
6. Consult factory for lead times and lumen multiplier.
7. Available with B01-B04 or C01-C04 configurations only. Specify 120V or 277V, LED cold weather integral battery pack is rated for minimum operating temperature -40°F (-20°C). Operates one LightBAR for 90-minutes.
Not available in all configuration, consult factory. Rated for use in 26°C ambient.
8. LumaWatt wireless sensors are factory installed and require network components RF-EM1-, RF-GW1 and RF-ROUT1 in appropriate quantities. See www.cooperlighting.com for LumaWatt
9. Replace XX with color designation.

Cooper Lighting

by TN

Eaton

1000 Eaton Boulevard
Cleveland, OH 44122
United States
Eaton.com

EXTERIOR LIGHTING PRODUCT DATA SHEETS

Eaton’s Cooper Lighting Business
1121 Highway 74 South

Peachtree City, GA 30269 Specifications and

P: 770-486-4800 dimensions subject to AVU092072
www.cooperlighting.com change without notice. 2015-01-08 13:22:43
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FEATURES

 Straight round shaft 6063-T6 aluminum alloy polished
e Cast aluminum alloy base with aluminum bolt covers
* Anchor bolt per ASTM A576

ARX ALU M I N U M * Three and fo_ur-bolt_ anchorage configurations
ROUND STRAIGHT «8'-20' mounting heights

¢ Drilled or tenon (specify)

APPROVED ALTERNATE MANUFACTURERS:
1. LITHONIA RSA SERIES

ORDERING INFORMATION
SAMPLE NUMBER: ARX4TO8NGMA1V

Product Shaft Size = Wall Mounting Base Type i Mounting Type Options
Family (Inches)’ Thickness = Height (Add as Suffix)

(Inches) (Feet) Location
of Arms

ARX=Aluminum A=Aluminum 2=2-3/8" 0.D.Tenon (4" Long) A=1/2"Tapped
Round 0480 (Round 3=3-1/2" 0.D.Tenon (5" Long) Hub (Specify
Straight 4-Bolt 4=4" 0.D.Tenon (6" Long) - Slide/Flite/Epic location

5=3" 0.D.Tenon (4" Long) - Mesa desired)
N=Aluminum 6=2-3/8" O.D.Tenon (6" Long) B=3/4"Tapped
(Round 7=4" 0.D.Tenon (10" Long) - SDM1/SDM2 Hub (Specify
3-Bolt Pole) A=Icon and Ascent Small Drill Pattern location
C=lcon and Ascent Medium Drill Pattern desired)

E=Vision Site Small Drill Pattern
F=Vision Site Structural Mount

C=Convenience

ision Site Medium Structural Mount E=GFCI
J=lcon Small Structural Drill Pattern Convenience
K=Icon Medium Structural Drill Pattern Outlet®

ision Site Medium Drill Pattern
Bronze X=None G=Ground Lug
H=Additional
Hand Hole®
V=Vibration
Dampener

NOTES: 1. All shaft sizes nominal. 2. Base cover not included (order as option). 3. Square poles are 3 at 90°, round poles are 3 at 120°. 4. Outlet is located 4' above base and on same side of pole as
hand hole, unless specified otherwise. Receptacle not included, provision only. 5. Additional hand hole is located 12" below pole top and 90° from standard hand hole location, unless otherwise specified.

DIMENSIONS STANDARD BASE STANDARD BASE
! (Round aluminum poles only.) (Round aluminum poles only.)
4 BC TYPE “A” TYPE “N”
120 6",7",8"or 10" (Standard with base cover.)
4", 5" or 6"
Hand Hole
v ~ 18"
AN
BP
Cg
Base View
-

Base !
Size || Q
(S)L Q

WARNING: The use of unauthorized accessories such as banners, signs, cameras or pennants for which the pole was not designed voids the pole warranty from Eaton's Cooper Lighting business and may
result in pole failure causing serious injury or property damage. Upon request, Eaton's Cooper Lighting business will supply information regarding total loading capacity. The pole warranty from Eaton's

Cooper Lighting business is void unless poles are used and installed as a [ pt This warranty specifically excludes failure as the result of a third party act or omission, misuse,
unanticipated uses, fatigue failure or similar phenomena resulting from induced vibration, i illation or i with of air currents around the product.

Specifications and dimensions subject to change without notice. Consult your Eaton's Cooper Lighting business r ive or visit www.cooperlighting.com for available options, accessories and ordering
information.

cooper Lighting ADH130507

by EXT°N 2014-04-02 13:41:39
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WSU FOUNTAIN COURT RENOVATION
DETROIT, MICHIGAN

Effective Projected Area (At Pole Top)

APRIL 16, 2015

WSU JOB No: 999-222859

ARX ALUMINUM ROUND STRAIGHT

Mounting Catalog Wall Bolt Anchor Shaft Anchor Bolt  Net Max.
Height Number 2 = Thickness = Circle Bolt Size * Diameter x Weight Fixture
(Feet) (Inches) Diameter = Projection ? (Inches) Length x (Pounds) Maximum Effective Projected Area Load -
(Inches) (Inches) Hook (Square Feet) ¢ Includes
(Inches) Bracket
(Pounds)
MH BC BP B DxABxH 70 mph 80 mph 90 mph 100 mph
8 ARX4TO8N 0.125 6-3/4 3-1/4 4 3/4x17x3 20 16.0 1.9 9.1 72 100
10 ARX4T10N 0.125 6-3/4 3-1/4 4 3/4x17 x3 24 12.2 8.9 6.6 5.1 100
12 ARX4T12N 0.125 6-3/4 3-1/4 4 3/4x17 x3 27 9.4 6.7 4.8 3.6 100
12 ARX5T12N 0.125 7-3/4 3-1/4 5 3/4x17 x 3 33 16.1 n.8 9.1 73 100
15 ARX4T15N 0.125 6-3/4 3-1/4 4 3/4x17 x3 33 6.4 4.2 28 18 100
15 ARX5T15N 0.125 7-3/4 3-1/4 5 3/4x17x3 40 1.5 8.2 6.2 4.9 100
18 ARX4M18N®  0.188 6-3/4 3-1/4 4 3/4x17x3 54 72 4.8 3.1 21 100
18 ARX5M18N 0.188 7-3/4 3-1/4 5 3/4x17 x3 66 13 9.2 7.0 5.5 150
20 ARX5M20N 0.188 7-3/4 3-1/4 5] 3/4x17 x3 73 10.3 71 5.3 4.1 150

Effective Projected Area (18" Above Pole Top)

Mounting Catalog Wall Bolt Anchor Shaft Anchor Bolt  Net Max.
Height Number "2  Thickness Circle Bolt Size? Diameter x Weight Fixture
(Feet) (Inches) Diameter Projection * (Inches) Length x (Pounds) Maximum Effective Projected Area Load -
(Inches) (Inches) Hook (Square Feet) ¢ Includes
(Inches) Bracket
(Pounds)
MH BC BP B DxABxH 70 mph 80 mph 90 mph 100 mph
8 ARX4TO8N 0.125 6-3/4 3-1/4 4 3/4x17 x3 20 13.6 10.1 77 6.1 100
10 ARX4T10N 0.125 6-3/4 3-1/4 4 3/4x17 x 3 24 10.6 77 5.8 4.5 100
12 ARX4T12N 0.125 6-3/4 3-1/4 4 3/4x17 x3 27 8.3 5.9 4.3 3.2 100
12 ARX5T12N 0.125 7-3/4 3-1/4 5 3/4x17 x3 33 14.3 10.5 8.1 6.5 100
15 ARX4T15N 0.125 6-3/4 3-1/4 4 3/4x17x3 33 5.6 37 24 16 100
15 ARX5T15N 0.125 7-3/4 3-1/4 5 3/4x17 x3 40 10.2 72 5.5 43 100
18 ARX4M18N ¢ | 0.188 6-3/4 3-1/4 4 3/4x17 x3 54 6.5 43 28 18 100
18 ARX5M18N 0.188 7-3/4 3-1/4 5 3/4x17 x 3 66 n7 8.3 6.3 5.0 150
20 ARX5M20N 0.188 7-3/4 3-1/4 5 3/4x17 x3 73 9.4 6.5 4.9 3.7 150
NOTES:
1. Catalog number includes pole with hardware kit. Anchor bolts not included. Before installing, make sure proper anchor bolts and templates are obtained from Eaton’s Cooper Lighting business.
2.Tenon size or machining for rectangular arms must be specified. Hand hole position relative to drill location.
3. Shaft size, anchor bolts and projections may vary slightly. All dimensions nominal.
4. EPAs based on shaft properties with wind normal to flat. EPAs calculated using base wind velocity as indicated plus 30% gust factor.
5. Factory installed vibration damper.
Eaton Eaton’s Cooper Lighting Business
= = 1000 Eaton Boulevard 1121 Highway 74 South
COO er Ll htl n Cleveland, OH 44122 Peachtree City, GA 30269 Specifications and
p g g United States ADH130507

by E-T-N

Eaton.com

EXTERIOR LIGHTING PRODUCT DATA SHEETS

P: 7704864800
www.cooperlighting.com

dimensions subject to
change without notice.

2014-04-02 13:41:39
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Specifications J X
8" Round
(20.3 cm) H
_—_— 40"
Height: (1016 em)
Weight 27 lbs
(max): (12.25kg)

KBR8 LED
LED Specification Bollard

APRIL 16, 2015

WSU JOB No: 999-222859

Catalog
Number
Notes
Type
OoL2
Introduction

The KBR8 Bollard is a stylish, fully integrated
LED solution for walkways. It features a sleek,

modern design and is carefully engineered to
provide long-lasting, energy-efficient lighting
with a variety of optical and control options for

customized pe

rformance.

With an expected service life of over 20 years of
nighttime use and up to 70% in energy savings
over comparable 100W metal halide luminaires,
the KBR8 Bollard is a reliable, low-maintenance

lighting solution that produces sites that are

exceptionally il

luminated.

rdering Information

KBR8 LED

EXAMPLE: KBR8 LED 16C 700 40K SYM MVOLT DDBXD

W BTt il CAES

KBR8 LED 350 mA 3000K | ASY Asymmem(‘l MVOLT® | Shipped installed Shipped installed DWHXD ~ White
12C 12LEDs'§| 450 450 mA>* | J 40K 4000K YM Symmetric 120° PE Photoelectric cell, SF Single fuse (120, DNAXD  Natural
47 p
530 530mA TOK T000K 2085 button t‘ype v 277,347V) aluminum
Symmetric | 700 700mA | AMBPC Amber ags | DM Giovdmming o DF - Doublefuse (205, |} ppgyp  ark
driver (no controls) 240V) bronze
16 16LEDs? phosphor ; .
converted ELCW  Emergency battery | H24 24" overall height AN ORI
13
AMBLW  Amber limited 3474 kup H30 30"overall height | ppgTXD  Textured
wavelength ** H36 36" overall height dark bronze
Ground-fault DBLBXD  Textured
festoon outlet black
TTOUT ancnor DNATXD  Textured
bolts (3 bolt base) natural
L/AB4  4boltretrofit base aluminum
without anchor DWHGXD Textured
bolts© white
Accessories NOTES )
Ordered and shipped separately 1 Only available in the 12C, ASY version.
2 Only available in the 16C, SYM version.
MRABU  Anchor bolts for KBRS LED® 3 Only available with 450 AMBLW version.
4 Notavailable with ELCW.
5 MVOLT driver operates on any line voltage from 120-277V

(50/60 Hz). Specify 120, 208, 240 or 277 options only when
ordering with fusing (SF, DF options), or photocontrol (PE
option).

6 Not available with 347V. Not available with fusing. Not
available with 450 AMBLW.

7 Single fuse (SF) requires 120, 277, or 347 voltage option.
Double fuse (DF) requires 208 or 240 voltage option.

8  MRAB U not available with L/AB4 option.

/4

LITHONIA
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Lumen values are from photometric tests performed in accordance with [ESNA LM-79-08. Data is considered to

of th ions shown, within the tolerances allowed by Lighting Facts.

Actual performance may differ as a result of end-user environment and application. Actual wattage may differ by +/ 8% when operatmg between 120-480V +/- 10%.

Light Drive System 3000 K 4000K 5000K Limited Wavelength Amber
o K K P e i B A e B A A A B A A r i g
16
Asymmetric 530 2 947 43 111 1,191 54 1111 1282 58 T
3 Engines
(12LeDs) 700 31 124 | 40 [ fa | oasa | st e | ss o[ |
Amber 450 16 324 20 [0[1]0
350 2 888 4 | 100 116 5 [ 100 123 60 | 1]0]0
Symmetric 530 28 1,254 45 | 1]0]0] 15 57 1o oan 61 | 101
4Engines
(161EDs) 700 39 1608 | 41 [ 1o | 1| 202 | 2 {1|o|1| 2180 | 56 [2]0]1
Amber 450 2 374 19 [0jo]o0

Note: Available with phosphor-converted amber LED’s (nomenclature AMBPC). These LED's produce light with 97+% >530 nm. Output can be

calculated by applying a 0.7 factor to 4000 K lumen values and photometric files.

Projected LED Lumen Maintenance

Data references the extrapolated performance projections for the platforms noted in a
25°C ambient, based on 10,000 hours of LED testing (tested per [ESNA LM-80-08 and

Electrical Load

rive Current| ~ System
Englnes (mA) Watts

Current (A)

120 208 240 277 347

projected per [ESNA TM-21-11).
350 16W 0.158 0.118 0.114 0.109 0.105
To calcula_te LLF, use the lumen maintenance (a_ctor that corresponds to the desired number 530 2w 0217 0146 0136 0128 0118
of operating hours below. For other lumen maintenance values, contact factory. 12¢ 700 w 0% 018 i o1 0
Amber 450 16W 0.161 0.120 0.115 0.110 0.106
® 22000 0853 RLC.000 350 20w 0.197 0137 0.128 0121 0.114
098 007 095 16¢ 530 28W 0.282 0178 0.162 0.148 0.135
- . - 700 39w 0385 0.231 0.207 0.185 0.163
Amber 450 20W 0.199 0.139 0.130 0123 0.116

Photomet grams To see complete photometric reports or download ies files for this product, visit Lithonia Lighting’s KBRS Bollard homepage.

Isofootcandle plots for the KB LED Bollards. Distances are in units of mounting height (3').
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12C 700 40K ASY 16C 700 40K SYM

IESNA LM-79-08.

FEATURES & SPECIFICATIONS

INTENDED USE

The rugged construction and clean lines of the KBA bollard is ideal for illuminating
building entryways, walking paths, and pedestrian plazas, as well as any other
location requiring a low mounting height light source with fully cutoff illumination.

CONSTRUCTION

One-piece 8-inch round extruded aluminum shaft with thick side walls for

extreme durability, a high-impact clear acrylic lens and welded top cap. Die-cast
aluminum mounting ring allows for easy leveling even in sloped locations and a full
360-degree rotation for precise alignment during installation. Three %" x 11" anchor
bolts with double nuts and washers and 3 %" bolt circle template ensure stability.
Overall height is 42" standard.

FINISH

Exterior parts are protected by a zinc-infused super durable TGIC thermoset
powder coat finish that provides superior resistance to corrosion and weathering
for maximum retention of gloss and luster. A tightly controlled multi-stage process
ensures a minimum 3-mil thickness for a finish that can withstand the elements
without cracking or peeling. Available in both textured and non-textured finishes.

OPTICS

Two fully cutoff optical distributions are available: symmetrical and asymmetrical.
IP66 sealed LED light engine provides smoothly graduated illumination without any
uplight. Light engines are available in standard 4000 K (>70 CRI) or optional 3000 K
(>80 CRI) or 5000 K (67 CRI). Limited-wavelength amber LEDs are also available.

ELECTRICAL

Light engines consist of high-efficacy LEDs mounted to metal-core circuit
boards to maximize heat dissipation and promote long life (L95/100,000 hours
at 700mA at 25°C). Class 2 electronic drivers are designed for an expected life
of 100,000 hours with < 1% failure rate. Electrical components are mounted on
a removable power tray.

LISTINGS

CSA certified to U.S. and Canadian standards. Light engines are IP66 rated.
Rated for -40°C minimum ambient. Cold-weather emergency battery backup
rated for -20°C minimum ambient.

WARRANTY

Five-year limited warranty. Complete warranty terms located at
www.acuitybrands.com/CustomerResources/Terms_and_conditions.aspx.

Note: Specifications subject to change without notice.

LITHONIA
LIGHTING.
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SECTION 311000 - SITE CLEARING

PART 1 - GENERAL

11

A

1.2

13

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

Removing existing vegetation.

Clearing and grubbing.

Stripping and stockpiling topsoil.

Removing above- and below-grade site improvements.

Disconnecting, capping or sealing, and removing site utilities and/or abandoning site
utilities in place.

Temporary erosion- and sedimentation-control measures.

agrwdE

o

DEFINITIONS

Subsoil: All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic
matter and soil organisms.

Surface Soil: Soil that is present at the top layer of the existing soil profile at the Project site.
In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban
environments, the surface soil can be subsoil.

Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-
place surface soil and is the zone where plant roots grow.

Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-
place surface soil and is the zone where plant roots grow. Its appearance is generally friable,
pervious, and black or a darker shade of brown, gray, or red than underlying subsoil; reasonably
free of subsoil, clay lumps, gravel, and other objects more than 2 inches in diameter; and free of
subsoil and weeds, roots, toxic materials, or other nonsoil materials.

Plant-Protection Zone: Area surrounding individual trees, groups of trees, shrubs, or other
vegetation to be protected during construction, and indicated on Drawings.

Tree-Protection Zone: Area surrounding individual trees or groups of trees to be protected
during construction, and defined by a circle concentric with each tree with a radius 1.5 times the
diameter of the drip line unless otherwise indicated.

Vegetation: Trees, shrubs, groundcovers, grass, and other plants.

SITE CLEARING 311000 -1
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1.4 MATERIAL OWNERSHIP
A.  Except for stripped topsoil and other materials indicated to be stockpiled or otherwise remain
Owner's property, cleared materials shall become Contractor's property and shall be removed
from Project site.
15 SUBMITTALS
A.  Existing Conditions: Documentation of existing trees and plantings, adjoining construction, and
site improvements that establishes preconstruction conditions that might be misconstrued as
damage caused by site clearing.
1. Use sufficiently detailed photographs or videotape.
2. Include plans and notations to indicate specific wounds and damage conditions of each
tree or other plants designated to remain.
B.  Record Drawings: Identifying and accurately showing locations of capped utilities and other
subsurface structural, electrical, and mechanical conditions.
1.6 QUALITY ASSURANCE
A.  Preinstallation Conference: Conduct conference at Project site.
1.7 PROJECT CONDITIONS
A.  Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied
or used facilities during site-clearing operations.
1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities
without permission from Owner and authorities having jurisdiction.
2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or
authorities having jurisdiction.
B. Improvements on Adjoining Property: Authority for performing site clearing indicated on
property adjoining Owner's property will be obtained by Owner before award of Contract.
1. Do not proceed with work on adjoining property until directed by Architect.
C.  Utility Locator Service: Notify “Call Before You Dig” for area where Project is located before
site clearing.
D. Do not commence site clearing operations until temporary erosion- and sedimentation-
control and plant-protection measures are in place.
E.  Soil Stripping, Handling, and Stockpiling: Perform only when the topsoil is dry or slightly

moist.

SITE CLEARING 311000 - 2
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PART 2 - PRODUCTS

2.1

A

MATERIALS

Satisfactory Soil Material:  Requirements for satisfactory soil material are specified in
Section 312000 "Earth Moving."

1. Obtain approved borrow soil material off-site when satisfactory soil material is not
available on-site.

PART 3 - EXECUTION

3.1

A

B.

3.2

A

C.

3.3

A

B.

PREPARATION

Protect and maintain benchmarks and survey control points from disturbance during
construction.

Protect existing site improvements to remain from damage during construction.

1. Restore damaged improvements to their original condition, as acceptable to Owner.

TEMPORARY EROSION AND SEDIMENTATION CONTROL

Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and
discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways,
according to erosion- and sedimentation-control Drawings and requirements of authorities
having jurisdiction.

Verify that flows of water redirected from construction areas or generated by construction
activity do not enter or cross protection zones.

Inspect, maintain, and repair erosion- and sedimentation-control measures during construction
until permanent vegetation has been established.

Remove erosion and sedimentation controls and restore and stabilize areas disturbed during
removal.
EXISTING UTILITIES

Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in
place.

1. Arrange with utility companies to shut off indicated utilities.

Protect in place utilities to remain in place.

SITE CLEARING 311000 - 3
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C.

3.4

3.5

3.6

Interrupting Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or

others unless permitted under the following conditions and then only after arranging to provide

temporary utility services according to requirements indicated:

1. Notify Construction Manager not less than two days in advance of proposed utility
interruptions.

2. Do not proceed with utility interruptions without Architect's written permission.

Excavate for and remove underground utilities indicated to be removed.

CLEARING AND GRUBBING

Remove obstructions, trees, shrubs, and other vegetation to permit installation of new
construction.

1. Grind down stumps and remove roots, obstructions, and debris to a depth of 18 inches
below exposed subgrade.

2. Use only hand methods for grubbing within protection zones.

3. Chip removed tree branches and dispose of off-site.

Fill depressions caused by clearing and grubbing operations with satisfactory soil material
unless further excavation or earthwork is indicated.

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches, and
compact each layer to a density equal to adjacent original ground.

TOPSOIL STRIPPING

Remove sod and grass before stripping topsoil.

Strip topsoil to depth of 6 inches in a manner to prevent intermingling with underlying subsoil
or other waste materials.

1. Remove subsoil and nonsoil materials from topsoil, including clay lumps, gravel, and
other objects more than 2 inches in diameter; trash, debris, weeds, roots, and other waste
materials.

Stockpile topsoil away from edge of excavations without intermixing with subsoil. Grade and
shape stockpiles to drain surface water. Cover to prevent windblown dust and erosion by water.

1. Do not stockpile topsoil within protection zones.
2. Stockpile surplus topsoil to allow for respreading deeper topsoil.
SITE IMPROVEMENTS

Remove existing above- and below-grade improvements as indicated and necessary to facilitate
new construction.

Remove slabs, paving, curbs, gutters, and aggregate base as indicated.

SITE CLEARING 311000 - 4
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1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut along
line of existing pavement to remain before removing adjacent existing pavement. Saw-
cut faces vertically.

3.7 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A.  Remove obstructions, demolished materials, and waste materials including trash and debris, and
legally dispose of them off Owner's property.

B.  Soil material to remain on site. If surplus soil material is developed consult Environmental
report and Landscape Architect to determine requirements for removal offsite.

C.  Separate recyclable materials produced during site clearing from other non-recyclable materials.
Store or stockpile without intermixing with other materials and transport them to recycling
facilities. Do not interfere with other Project work.

END OF SECTION 311000
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SECTION 312000 - EARTH MOVING

PART 1 - GENERAL

11

A

1.2

13

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

1. Preparing subgrades for walks, pavements, turf and grasses and plants.
2. Subbase course for concrete walks and pavements.
3. Excavating and backfilling trenches for utilities and pits for buried utility structures.

DEFINITIONS
Backfill: Soil material or controlled low-strength material used to fill an excavation.

1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to
support sides of pipe.
2. Final Backfill: Backfill placed over initial backfill to fill a trench.

Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving.

Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying
pipe.

Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.

Drainage Course: Aggregate layer supporting the slab-on-grade that also minimizes upward
capillary flow of pore water.

Excavation: Removal of material encountered above subgrade elevations and to lines and
dimensions indicated.

1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond
indicated lines and dimensions as directed by Architect. Authorized additional
excavation and replacement material will be paid for according to Contract provisions for
changes in the Work.

2. Bulk Excavation: Excavation more than 10 feet (3 m) in width and more than 30 feet
(9 m) in length.

3. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated
lines and dimensions without direction by Architect. Unauthorized excavation, as well as
remedial work directed by Architect, shall be without additional compensation.

EARTH MOVING 312000 - 1
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14

1.5

G.

H.

Fill: Soil materials used to raise existing grades.

Rock: Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders
of rock material that exceed 1 cu. yd. (0.76 cu. m) for bulk excavation or 3/4 cu. yd. (0.57
cu. m) for footing, trench, and pit excavation that cannot be removed by rock excavating
equipment equivalent to the following in size and performance ratings, without systematic
drilling, ram hammering, ripping, or blasting, when permitted:

1. Excavation of Footings, Trenches, and Pits: Late-model, track-mounted hydraulic
excavator; equipped with a 42-inch- (1065-mm-) wide, maximum, short-tip-radius rock
bucket; rated at not less than 138-hp (103-kW) flywheel power with bucket-curling force
of not less than 28,700 Ibf (128 kN) and stick-crowd force of not less than 18,400 Ibf (82
kN) with extra-long reach boom; measured according to SAE J-1179.

2. Bulk Excavation: Late-model, track-mounted loader; rated at not less than 230-hp (172-
kw) flywheel power and developing a minimum of 47,992-1bf (213.3-kN) breakout force
with a general-purpose bare bucket; measured according to SAE J-732.

Rock: Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders
of rock material 3/4 cu. yd. (0.57 cu. m) or more in volume that exceed a standard penetration
resistance of 100 blows/2 inches (97 blows/50 mm) when tested by a geotechnical testing
agency, according to ASTM D 1586.

Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical
and electrical appurtenances, or other man-made stationary features constructed above or below
the ground surface.

Subbase Course: Aggregate layer placed between the subgrade and base course for hot-mix
asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete
pavement or a cement concrete or hot-mix asphalt walk.

Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill
immediately below subbase, drainage fill, drainage course, or topsoil materials.

Utilities: On-site underground pipes, conduits, ducts, and cables, as well as underground
services within buildings.

INFORMATIONAL SUBMITTALS

Preexcavation Photographs or Videotape: Show existing conditions of adjoining construction
and site improvements, including finish surfaces that might be misconstrued as damage caused
by earth moving operations. Submit before earth moving begins.

QUALITY ASSURANCE

Geotechnical Testing Agency Qualifications: Qualified according to ASTM E 329 and
ASTM D 3740 for testing indicated.

Preexcavation Conference: Conduct conference at Project site.
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1.6

A

B.

C.

PROJECT CONDITIONS

Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied
or used facilities during earth moving operations.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities
without permission from Owner and authorities having jurisdiction.

2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or
authorities having jurisdiction.

Improvements on Adjoining Property: Authority for performing earth moving indicated on
property adjoining Owner's property will be obtained by Owner before award of Contract.

1. Do not proceed with work on adjoining property until directed by Owner.

Utility Locator Service: Notify utility locator service for area where Project is located before
beginning earth moving operations.

PART 2 - PRODUCTS

2.1

A

SOIL MATERIALS

General: Provide borrow soil materials when sufficient satisfactory soil materials are not
available from excavations.

Satisfactory Soils: Soil Classification Groups GW, GP, GM, SW, SP, and SM according to
ASTM D 2487, or a combination of these groups; free of rock or gravel larger than 3 inches (75
mm) in any dimension, debris, waste, frozen materials, vegetation, and other deleterious matter.

Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT
according to ASTM D 2487, or a combination of these groups.

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of
optimum moisture content at time of compaction.

Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch
(37.5-mm) sieve and not more than 12 percent passing a No. 200 (0.075-mm) sieve.

Base Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1-1/2-inch
(37.5-mm) sieve and not more than 8 percent passing a No. 200 (0.075-mm) sieve.

Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch
(37.5-mm) sieve and not more than 12 percent passing a No. 200 (0.075-mm) sieve.
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G.

H.

J.

K.

Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch
(25-mm) sieve and not more than 8 percent passing a No. 200 (0.075-mm) sieve.

Drainage Course: Narrowly graded mixture of [washed Jcrushed stone, or crushed or uncrushed
gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch
(37.5-mm) sieve and 0 to 5 percent passing a No. 8 (2.36-mm) sieve.

Filter Material: Narrowly graded mixture of natural or crushed gravel, or crushed stone and
natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1-
inch (25-mm) sieve and 0 to 5 percent passing a No. 4 (4.75-mm) sieve.

Sand: ASTM C 33; fine aggregate.

Impervious Fill: Clayey gravel and sand mixture capable of compacting to a dense state.

PART 3 - EXECUTION

3.1

A

B.

C.

3.2

A

B.

3.3

A

PREPARATION

Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by
settlement, lateral movement, undermining, washout, and other hazards created by earth moving
operations.

Protect and maintain erosion and sedimentation controls during earth moving operations.
Protect subgrades and foundation soils from freezing temperatures and frost. Remove
temporary protection before placing subsequent materials.

DEWATERING

Prevent surface water and ground water from entering excavations, from ponding on prepared
subgrades, and from flooding Project site and surrounding area.

Protect subgrades from softening, undermining, washout, and damage by rain or water
accumulation.

1. Reroute surface water runoff away from excavated areas. Do not allow water to
accumulate in excavations. Do not use excavated trenches as temporary drainage ditches.
EXPLOSIVES

Explosives: Do not use explosives.
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3.4

A

EXCAVATION, GENERAL

Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface
and subsurface conditions encountered. Unclassified excavated materials may include rock, soil
materials, and obstructions. No changes in the Contract Sum or the Contract Time will be
authorized for rock excavation or removal of obstructions.

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials
and rock, replace with satisfactory soil materials.

2. Remove rock to lines and grades indicated to permit installation of permanent
construction without exceeding the following dimensions:

a. 24 inches (600 mm) outside of concrete forms other than at footings.

b. 12 inches (300 mm) outside of concrete forms at footings.

C. 6 inches (150 mm) outside of minimum required dimensions of concrete cast
against grade.

d. Outside dimensions of concrete walls indicated to be cast against rock without
forms or exterior waterproofing treatments.

e. 6 inches (150 mm) beneath bottom of concrete slabs-on-grade.

f. 6 inches (150 mm) beneath pipe in trenches, and the greater of 24 inches (600 mm)
wider than pipe or 42 inches (1065 mm) wide.

Classified Excavation: Excavate to subgrade elevations. Material to be excavated will be
classified as earth and rock. Do not excavate rock until it has been classified and cross
sectioned by Architect. The Contract Sum will be adjusted for rock excavation according to
unit prices included in the Contract Documents. Changes in the Contract Time may be
authorized for rock excavation.

1. Earth excavation includes excavating pavements and obstructions visible on surface;
underground structures, utilities, and other items indicated to be removed; together with
soil, boulders, and other materials not classified as rock or unauthorized excavation.

a. Intermittent drilling; blasting, if permitted; ram hammering; or ripping of material
not classified as rock excavation is earth excavation.

2. Rock excavation includes removal and disposal of rock. Remove rock to lines and
subgrade elevations indicated to permit installation of permanent construction without
exceeding the following dimensions:

a. 24 inches (600 mm) outside of concrete forms other than at footings.

b. 12 inches (300 mm) outside of concrete forms at footings.

C. 6 inches (150 mm) outside of minimum required dimensions of concrete cast
against grade.

d. Outside dimensions of concrete walls indicated to be cast against rock without
forms or exterior waterproofing treatments.

e. 6 inches (150 mm) beneath bottom of concrete slabs-on-grade.

f. 6 inches (150 mm) beneath pipe in trenches, and the greater of 24 inches (600
mm) wider than pipe or 42 inches (1065 mm) wide.
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35 EXCAVATION FOR WALKS AND PAVEMENTS

A.  Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and
subgrades.

3.6 EXCAVATION FOR UTILITY TRENCHES

A.  Excavate trenches to indicated gradients, lines, depths, and elevations.

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below
frost line.

B.  Excavate trenches to uniform widths to provide the following clearance on each side of pipe or
conduit. Excavate trench walls vertically from trench bottom to 12 inches (300 mm) higher
than top of pipe or conduit unless otherwise indicated.

1. Clearance: 12 inches (300 mm) each side of pipe or conduit or as indicated.

C.  Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and support of
pipes and conduit. Shape subgrade to provide continuous support for bells, joints, and barrels of
pipes and for joints, fittings, and bodies of conduits. Remove projecting stones and sharp
objects along trench subgrade.

1. For pipes and conduit less than 6 inches (150 mm) in nominal diameter, hand-excavate
trench bottoms and support pipe and conduit on an undisturbed subgrade.

2. For pipes and conduit 6 inches (150 mm) or larger in nominal diameter, shape bottom of
trench to support bottom 90 degrees of pipe or conduit circumference. Fill depressions
with tamped sand backfill.

3. For flat-bottomed, multiple-duct conduit units, hand-excavate trench bottoms and support
conduit on an undisturbed subgrade.

4, Excavate trenches 6 inches (150 mm) deeper than elevation required in rock or other
unyielding bearing material to allow for bedding course.

D.  Trench Bottoms: Excavate trenches 4 inches (100 mm) deeper than bottom of pipe and conduit
elevations to allow for bedding course. Hand-excavate deeper for bells of pipe.

1. Excavate trenches 6 inches (150 mm) deeper than elevation required in rock or other
unyielding bearing material to allow for bedding course.

3.7 SUBGRADE INSPECTION

A.  Notify Architect when excavations have reached required subgrade.

If Architect determines that unsatisfactory soil is present, continue excavation and replace with

compacted backfill or fill material as directed.

C.  Proof-roll subgrade below pavements with a pneumatic-tired and loaded 10-wheel, tandem-axle

dump truck weighing not less than 15 tons (13.6 tonnes) to identify soft pockets and areas of
excess yielding. Do not proof-roll wet or saturated subgrades.
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3.8

3.9

3.10

3.11

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction
perpendicular to first direction. Limit vehicle speed to 3 mph (5 km/h).

2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as
determined by Architect, and replace with compacted backfill or fill as directed.

Authorized additional excavation and replacement material will be paid for according to
Contract provisions for changes in the Work.

Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or
construction activities, as directed by Architect, without additional compensation.

UNAUTHORIZED EXCAVATION

Fill unauthorized excavation under foundations or wall footings by extending bottom elevation
of concrete foundation or footing to excavation bottom, without altering top elevation. Lean
concrete fill, with 28-day compressive strength of 2500 psi (17.2 MPa), may be used when
approved by Architect.

1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by
Architect.

STORAGE OF SOIL MATERIALS

Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.
Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.

1. Stockpile soil materials away from edge of excavations. Do not store within drip line of
remaining trees.

BACKFILL
Place and compact backfill in excavations promptly, but not before completing the following:

1. Construction below finish grade including, where applicable, subdrainage, dampproofing,
waterproofing, and perimeter insulation.

Surveying locations of underground utilities for Record Documents.

Testing and inspecting underground utilities.

Removing concrete formwork.

Removing trash and debris.

Removing temporary shoring and bracing, and sheeting.

Installing permanent or temporary horizontal bracing on horizontally supported walls.

Noookrwd

Place backfill on subgrades free of mud, frost, snow, or ice.

UTILITY TRENCH BACKFILL

Place backfill on subgrades free of mud, frost, snow, or ice.
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B.

3.12

3.13

Place and compact bedding course on trench bottoms and where indicated. Shape bedding
course to provide continuous support for bells, joints, and barrels of pipes and for joints,
fittings, and bodies of conduits.

Trenches under Footings: Backfill trenches excavated under footings and within 18 inches (450
mm) of bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of
footings. Concrete is specified in Section 033000 "Cast-in-Place Concrete”

Place and compact initial backfill of subbase material and satisfactory soil, free of particles
larger than 1 inch (25 mm) in any dimension, to a height of 12 inches (300 mm) over the pipe
or conduit.

1. Carefully compact initial backfill under pipe haunches and compact evenly up on both
sides and along the full length of piping or conduit to avoid damage or displacement of
piping or conduit. Coordinate backfilling with utilities testing.

Controlled Low-Strength Material: Place initial backfill of controlled low-strength material to a
height of 12 inches (300 mm) over the pipe or conduit. Coordinate backfilling with utilities
testing.

Place and compact final backfill of satisfactory soil to final subgrade elevation.

Install warning tape directly above utilities, 12 inches (300 mm) below finished grade, except 6
inches (150 mm) below subgrade under pavements and slabs.

SOIL FILL

Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill
material will bond with existing material.

Place and compact fill material in layers to required elevations as follows:

1. Under grass and planted areas, use satisfactory soil material.
2. Under walks and pavements, use satisfactory soil material.
3. Under footings and foundations, use engineered fill.

Place soil fill on subgrades free of mud, frost, snow, or ice.

SOIL MOISTURE CONTROL

Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before
compaction to within 2 percent of optimum moisture content.

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain
frost or ice.

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that
exceeds optimum moisture content by 2 percent and is too wet to compact to specified
dry unit weight.
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3.14

A

3.15

3.16

COMPACTION OF SOIL BACKFILLS AND FILLS

Place backfill and fill soil materials in layers not more than 12 inches in loose depth for material
compacted by heavy compaction equipment, and not more than 4 inches (100 mm) in loose
depth for material compacted by hand-operated tampers.

Place backfill and fill soil materials evenly on all sides of structures to required elevations, and
uniformly along the full length of each structure.

Compact soil materials to not less than the following percentages of maximum dry unit weight
according to ASTM D 698

1. Under structures, slabs, and pavements, scarify and recompact top 12 inches (300 mm) of
existing subgrade and each layer of backfill or fill soil material at 95 percent.

2. Under walkways, scarify and recompact top 6 inches (150 mm) below subgrade and
compact each layer of backfill or fill soil material at [92] <Insert number> percent.

3. Under turf or unpaved areas, scarify and recompact top 6 inches (150 mm) below
subgrade and compact each layer of backfill or fill soil material at 85 percent.

4. For utility trenches, compact each layer of initial and final backfill soil material at 85
percent.

GRADING

General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply
with compaction requirements and grade to cross sections, lines, and elevations indicated.

1. Provide a smooth transition between adjacent existing grades and new grades.
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface
tolerances.

Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding.
Finish subgrades to required elevations within the following tolerances:

1. Turf or Unpaved Areas: Plus or minus 1 inch (25 mm).

2. Walks: Plus or minus 1 inch (25 mm).

3. Pavements: Plus or minus 1/2 inch (13 mm).

Grading inside Building Lines: Finish subgrade to a tolerance of 1/2 inch (13 mm) when tested
with a 10-foot (3-m) straightedge.

SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS

Place subbase course and base course on subgrades free of mud, frost, snow, or ice.

On prepared subgrade, place subbase course and base course under pavements and walks as
follows:

1. Install separation geotextile on prepared subgrade according to manufacturer's written
instructions, overlapping sides and ends.
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3.17

3.18

2. Place base course material over subbase course under hot-mix asphalt pavement.

3. Shape subbase course and base course to required crown elevations and cross-slope
grades.

4. Place subbase course and base course 6 inches (150 mm) or less in compacted thickness
in a single layer.

5. Place subbase course and base course that exceeds 6 inches (150 mm) in compacted
thickness in layers of equal thickness, with no compacted layer more than 6 inches (150
mm) thick or less than 3 inches (75 mm) thick.

6. Compact subbase course and base course at optimum moisture content to required grades,
lines, cross sections, and thickness to not less than 95 percent of maximum dry unit
weight according to ASTM D 698.

FIELD QUALITY CONTROL

Special Inspections: Owner will engage a qualified special inspector to perform the following
special inspections:

1. Determine prior to placement of fill that site has been prepared in compliance with
requirements.

2. Determine that fill material and maximum lift thickness comply with requirements.

3. Determine, at the required frequency, that in-place density of compacted fill complies
with requirements.

Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with
subsequent earth moving only after test results for previously completed work comply with
requirements.

Footing Subgrade: At footing subgrades, at least one test of each soil stratum will be performed
to verify design bearing capacities. Subsequent verification and approval of other footing
subgrades may be based on a visual comparison of subgrade with tested subgrade when
approved by Architect.

When testing agency reports that subgrades, fills, or backfills have not achieved degree of
compaction specified, scarify and moisten or aerate, or remove and replace soil materials to
depth required; recompact and retest until specified compaction is obtained.

PROTECTION

Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep
free of trash and debris.

Repair and reestablish grades to specified tolerances where completed or partially completed
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent
construction operations or weather conditions.

1. Scarify or remove and replace soil material to depth as directed by Architect; reshape and
recompact.
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C.  Where settling occurs before Project correction period elapses, remove finished surfacing,
backfill with additional soil material, compact, and reconstruct surfacing.

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work,
and eliminate evidence of restoration to greatest extent possible.
3.19 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and
debris, and legally dispose of them off Owner's property.

B.  Transport surplus satisfactory soil to designated storage areas on Owner's property. Stockpile or
spread soil as directed by Architect.

1. Remove waste materials, including unsatisfactory soil, trash, and debris, and legally
dispose of them off Owner's property.

END OF SECTION 312000
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SECTION 321313 - CONCRETE PAVING

PART 1 - GENERAL

11

A

1.2

13

14

15

RELATED DOCUMENTS

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

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

SUMMARY

Section Includes:

1. Walks.

Related Sections:

1. Division 03 Section "Cast-in-Place Concrete” for general building applications of
concrete.

DEFINITIONS

Cementitious Materials: Portland cement alone or in combination with one or more of blended

hydraulic cement, fly ash and other pozzolans, and ground granulated blast-furnace slag.

SUBMITTALS

Product Data: For each type of product indicated.

Other Action Submittals:

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

2. Provide a list of 3 completed projects of relevant size and scope for Owner Review.

QUALITY ASSURANCE

Installer Qualifications: An experienced installer with a minimum five years’ experience on
projects of similar size and scope.

Testing Agency Qualifications: Qualified according to ASTM C 1077 and ASTM E 329 for
testing indicated.
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1.6

PART 2 -

2.1

A

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

ACI Publications: Comply with ACI 301 (ACI 301M) unless otherwise indicated.

Mockups:  Build mockups to verify selections made under sample submittals and to
demonstrate aesthetic effects and set quality standards for materials and execution.

1. Build mockups of full-thickness sections of concrete paving to demonstrate typical joints;
surface finish, texture, and color; curing; and standard of workmanship.

2. Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Architect specifically approves such deviations
in writing.

3. Approved mockups may become part of the completed Work if undisturbed at time of
Substantial Completion.

Preinstallation Conference: Conduct conference at Project site.

1. Review methods and procedures related to concrete paving, including but not limited to,
the following:

a. Concrete mixture design.
b. Quality control of concrete materials and concrete paving construction practices.

2. Require representatives of each entity directly concerned with concrete paving to attend,
including the following:

a. Contractor's superintendent.

b. Independent testing agency responsible for concrete design mixtures.

C. Concrete paving subcontractor.
PROJECT CONDITIONS
Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other
construction activities.

PRODUCTS

FORMS

Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type
materials to provide full-depth, continuous, straight, and smooth exposed surfaces.

1. Use flexible or uniformly curved forms for curves with a radius of 100 feet (30.5 m) or
less. Do not use notched and bent forms.

Form-Release Agent: Commercially formulated form-release agent that will not bond with,
stain, or adversely affect concrete surfaces and that will not impair subsequent treatments of
concrete surfaces.
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2.2

A

2.3

STEEL REINFORCEMENT

Plain-Steel Welded Wire Reinforcement: ASTM A 185/A 185M, fabricated from as-drawn
steel wire into flat sheets.

Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420); deformed.

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

1. Equip wire bar supports with sand plates or horizontal runners where base material will
not support chair legs.

CONCRETE MATERIALS

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

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

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

2. Blended Hydraulic Cement: ASTM C 595, Type IS, portland blast-furnace slag; or
Type IP, portland-pozzolan cement.

Normal-Weight Aggregates: ASTM C 33, Class 4S, uniformly graded. Provide aggregates
from a single source with documented service-record data of at least 10 years' satisfactory
service in similar paving applications and service conditions using similar aggregates and
cementitious materials.

1. Maximum Coarse-Aggregate Size: 1 inch (25 mm) nominal.
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

Water: Potable and complying with ASTM C 94/C 94M.
Air-Entraining Mixture: ASTM C 260.

Chemical Admixtures: Admixtures certified by manufacturer to be compatible with other
admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of
cementitious material.

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

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

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

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

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

agrwdE
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2.4

2.5

2.6

2.7

6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.

CURING MATERIALS
Water: Potable.

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

Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B,
dissipating.
RELATED MATERIALS

Joint Fillers: ASTM D 1751, asphalt-saturated cellulosic fiber in preformed strips.

CONCRETE MIXTURES

Prepare design mixtures, proportioned according to ACI 301 (ACI 301M), for each type and
strength of normal-weight concrete, and as determined by either laboratory trial mixtures or
field experience.

1. Use a qualified independent testing agency for preparing and reporting proposed concrete
design mixtures for the trial batch method.

Proportion mixtures to provide normal-weight concrete with the following properties:

1. Compressive Strength (28 Days): 4000 psi (27.6 MPa).
2. Maximum Water-Cementitious Materials Ratio at Point of Placement: 0.45.
3. Slump Limit: 4 inches (100 mm), plus or minus 1 inch (25 mm).

Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of
cement.

Cementitious Materials: Limit percentage by weight of cementitious materials other than
portland cement according to ACI 301 (ACI 301M) requirements for concrete exposed to
deicing chemicals.

CONCRETE MIXING

Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to
ASTM C 94/C 94M. Furnish batch certificates for each batch discharged and used in the Work.

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and
delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32
deg C), reduce mixing and delivery time to 60 minutes.
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PART 3 - EXECUTION

3.1

A

3.2

3.3

3.4

EXAMINATION

Examine exposed subgrades and subbase surfaces for compliance with requirements for
dimensional, grading, and elevation tolerances.

Proof-roll prepared subbase surface below concrete paving to identify soft pockets and areas of

excess yielding.

1. Completely proof-roll subbase in one direction and repeat in perpendicular direction.
Limit vehicle speed to 3 mph (5 km/h).

2. Proof-roll with a pneumatic-tired and loaded, 10-wheel, tandem-axle dump truck
weighing not less than 15 tons (13.6 tonnes).

3. Correct subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2
inch (13 mm) according to requirements in Division 31 Section "Earth Moving."

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Remove loose material from compacted subbase surface immediately before placing concrete.

EDGE FORMS AND SCREED CONSTRUCTION

Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines,
grades, and elevations. Install forms to allow continuous progress of work and so forms can
remain in place at least 24 hours after concrete placement.

Clean forms after each use and coat with form-release agent to ensure separation from concrete
without damage.

STEEL REINFORCEMENT

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

Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.

Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during
concrete placement. Maintain minimum cover to reinforcement.

Install welded wire reinforcement in lengths as long as practicable. Lap adjoining pieces at
least one full mesh, and lace splices with wire. Offset laps of adjoining widths to prevent
continuous laps in either direction.

Zinc-Coated Reinforcement: Use galvanized-steel wire ties to fasten zinc-coated reinforcement.
Repair cut and damaged zinc coatings with zinc repair material.
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35 JOINTS
A.  General: Form construction, isolation, and contraction joints and tool edges true to line, with

3.6

faces perpendicular to surface plane of concrete. Construct transverse joints at right angles to
centerline unless otherwise indicated.

1. When joining existing paving, place transverse joints to align with previously placed
joints unless otherwise indicated.

Construction Joints: Set construction joints at side and end terminations of paving and at
locations where paving operations are stopped for more than one-half hour unless paving
terminates at isolation joints.

1. Continue steel reinforcement across construction joints unless otherwise indicated. Do
not continue reinforcement through sides of paving strips unless otherwise indicated.
2. Provide tie bars at sides of paving strips where indicated.

Expansion Joints: Form isolation joints of preformed joint-filler strips abutting concrete curbs,
catch basins, manholes, inlets, structures, other fixed objects, and where indicated.

1. Locate expansion joints at intervals of 40 feet (12.19 m) unless otherwise indicated.

2. Extend joint fillers full width and depth of joint.

3. Terminate joint filler not less than 1/2 inch (13 mm) or more than 1 inch (25 mm) below
finished surface if joint sealant is indicated.

4. Place top of joint filler flush with finished concrete surface if joint sealant is not
indicated.

5. Furnish joint fillers in one-piece lengths. Where more than one length is required, lace or
clip joint-filler sections together.

6. During concrete placement, protect top edge of joint filler with metal, plastic, or other
temporary preformed cap. Remove protective cap after concrete has been placed on both
sides of joint.

Control Joints: Form weakened-plane control joints, sectioning concrete into areas as indicated.
Construct control joints for a depth equal to at least one-fourth of the concrete thickness, as
follows:

1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing
each edge of joint with grooving tool to a 3/8-inch (10-mm) radius. Repeat grooving of
contraction joints after applying surface finishes. Eliminate grooving-tool marks on
concrete surfaces.

Edging: After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an
edging tool to a 1/4-inch (6-mm) radius. Repeat tooling of edges after applying surface
finishes. Eliminate edging-tool marks on concrete surfaces.

CONCRETE PLACEMENT

Before placing concrete, inspect and complete formwork installation, steel reinforcement, and
items to be embedded or cast-in.
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B.

Remove snow, ice, or frost from subbase surface and steel reinforcement before placing
concrete. Do not place concrete on frozen surfaces.

Moisten subbase to provide a uniform dampened condition at time concrete is placed. Do not
place concrete around manholes or other structures until they are at required finish elevation and
alignment.

Comply with ACI 301 (ACI 301M) requirements for measuring, mixing, transporting, and
placing concrete.

Do not add water to concrete during delivery or at Project site. Do not add water to fresh
concrete after testing.

Deposit and spread concrete in a continuous operation between transverse joints. Do not push
or drag concrete into place or use vibrators to move concrete into place.

Consolidate concrete according to ACI 301 (ACI 301M) by mechanical vibrating equipment
supplemented by hand spading, rodding, or tamping.

Screed paving surface with a straightedge and strike off.

Commence initial floating using bull floats or darbies to impart an open-textured and uniform
surface plane before excess moisture or bleed water appears on the surface. Do not further
disturb concrete surfaces before beginning finishing operations or spreading surface treatments.

Slip-Form Paving: Use design mixture for automatic machine placement. Produce paving to
required thickness, lines, grades, finish, and jointing.

1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of
slip-form paving machine during operations.

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

1. When air temperature has fallen to or is expected to fall below 40 deg F (4.4 deg C),

uniformly heat water and aggregates before mixing to obtain a concrete mixture

temperature of not less than 50 deg F (10 deg C) and not more than 80 deg F (27 deg C)

at point of placement.

Do not use frozen materials or materials containing ice or snow.

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

N

Hot-Weather Placement: Comply with ACI 301 (ACI 301M) and as follows when hot-weather
conditions exist:

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F (32
deg C) at time of placement. Chilled mixing water or chopped ice may be used to control
temperature, provided water equivalent of ice is calculated in total amount of mixing
water. Using liquid nitrogen to cool concrete is Contractor's option.
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3.7

3.8

3.9

2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed
ambient air temperature immediately before embedding in concrete.

3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep
subgrade moisture uniform without standing water, soft spots, or dry areas.

FLOAT FINISHING
General: Do not add water to concrete surfaces during finishing operations.

Float Finish: Begin the second floating operation when bleed-water sheen has disappeared and
concrete surface has stiffened sufficiently to permit operations. Float surface with power-driven
floats or by hand floating if area is small or inaccessible to power units. Finish surfaces to true
planes. Cut down high spots and fill low spots. Refloat surface immediately to uniform
granular texture.

1. Light Textured Broom Finish: Draw a soft-bristle broom across float-finished concrete
surface perpendicular to line of traffic to provide a uniform, fine-line texture.

CONCRETE PROTECTION AND CURING

General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures.

Comply with ACI 306.1 for cold-weather protection.

Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy
conditions cause moisture loss approaching 0.2 Ib/sg. ft. x h (1 kg/sg. m x h) before and during
finishing operations. Apply according to manufacturer's written instructions after placing,
screeding, and bull floating or darbying concrete but before float finishing.

Begin curing after finishing concrete but not before free water has disappeared from concrete
surface.

Curing Methods: Cure concrete by curing compound as follows:

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

PAVING TOLERANCES
Comply with tolerances in ACI 117 and as follows:

1. Elevation: 3/4 inch (19 mm).

2. Thickness: Plus 3/8 inch (10 mm), minus 1/4 inch (6 mm).

3. Surface: Gap below 10-foot- (3-m-) long, unleveled straightedge not to exceed 1/2 inch
(13 mm).
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3.10

4. Alignment of Tie-Bar End Relative to Line Perpendicular to Paving Edge: 1/2 inch per
12 inches (13 mm per 300 mm) of tie bar.

5. Joint Spacing: 3 inches (75 mm).

6. Contraction Joint Depth: Plus 1/4 inch (6 mm), no minus.

7. Joint Width: Plus 1/8 inch (3 mm), no minus.

FIELD QUALITY CONTROL
Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Testing Services: Testing of composite samples of fresh concrete obtained according to
ASTM C 172 shall be performed according to the following requirements:

1. Testing Frequency: Obtain at least one composite sample for each 5000 sq. ft. (465
sg. m) or fraction thereof of each concrete mixture placed each day.

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

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

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

4, Concrete Temperature: ASTM C 1064/C 1064M:; one test hourly when air temperature is
40 deg F (4.4 deg C) and below and when it is 80 deg F (27 deg C) and above, and one
test for each composite sample.

5. Compression Test Specimens: ASTM C 31/C 31M; cast and laboratory cure one set of
three standard cylinder specimens for each composite sample.

6. Compressive-Strength Tests: ASTM C 39/C 39M; test one specimen at seven days and
two specimens at 28 days.

a. A compressive-strength test shall be the average compressive strength from two
specimens obtained from same composite sample and tested at 28 days.

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

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

Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be
permitted by Architect but will not be used as sole basis for approval or rejection of concrete.
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F. Additional Tests: Testing and inspecting agency shall make additional tests of concrete when
test results indicate that slump, air entrainment, compressive strengths, or other requirements
have not been met, as directed by Architect.

G.  Concrete paving will be considered defective if it does not pass tests and inspections.

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

I Prepare test and inspection reports.

3.11 REPAIRS AND PROTECTION

A. Remove and replace concrete paving that is broken, damaged, or defective or that does not
comply with requirements in this Section. Remove work in complete sections from joint to
joint unless otherwise approved by Architect.

B.  Drill test cores, where directed by Architect, when necessary to determine magnitude of cracks
or defective areas. Fill drilled core holes in satisfactory paving areas with portland cement
concrete bonded to paving with epoxy adhesive.

C.  Protect concrete paving from damage. Exclude traffic from paving for at least 14 days after
placement. When construction traffic is permitted, maintain paving as clean as possible by
removing surface stains and spillage of materials as they occur.

D.  Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. Sweep
paving not more than two days before date scheduled for Substantial Completion inspections.

END OF SECTION 321313
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SECTION 328400 — PLANTING IRRIGATION

PART 1 - GENERAL

11

A.

1.2

13

14

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

Pipe and fittings.
Sleeving.

Wire and wire connectors.
Controllers.

Automatic control valves.
Quick couplers.

Valve Boxes.

Sprinklers

Clamps

CoNOO~WNE

DEFINITIONS

Lateral Piping: Downstream from control valves to sprinkler zones. Piping is under pressure
during flow.

Mainline Piping: Downstream from point of connection to quick coupling valves and control
valves. Piping is under pressure.

Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V or
for remote-control, signaling power-limited circuits.

Quick coupling valve: Valve installed on mainline pipe to allow the connection of a hose.

Automatic Control Valve: Valve installed on the mainline pipe that controls the operation of an
irrigation zone.

Controller: Irrigation system time clock. Controller opens and closed automatic control valves
via low voltage wires to allow zone operation.
DESCRIPTION OF WORK

Extent of irrigation system work is shown on the drawings and by provisions of this Section.
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B.

C.

15

1.6

The scope of work includes watersource connection for the irrigation system.

The sprinkler system shall be constructed using the sprinklers, quick coupling valves, piping,
fittings, controllers, wiring, etc. of sizes and types as shown on the drawings and as called for in
these specifications. The system shall be constructed to grades and conform to areas and
locations as shown on the drawings.

Piping and valve locations shown on the drawings are essentially diagrammatic. Spacing of the
sprinklers is shown on the drawings and shall be exceeded only with the permission of the
Owner’s Representative.

Unless otherwise specified or indicated on the drawings, the construction of the sprinkler
system shall include the furnishing, installing and testing of all mains, laterals, fittings,
sprinklers, quick coupling valves, automatic control valves, controllers, electric wire, and other
necessary specialties and the removal and/or restoration of existing improvements, excavation
and backfill, and all other work in accordance with plans and specifications as required for a
complete system.

PERFORMANCE REQUIREMENTS

Irrigation zone control shall be automatic operation with controller and automatic control
valves.

Location of irrigation valves, piping, and other system components: Design location is
approximate. Make minor adjustments necessary to avoid plantings and obstructions such as
signs and light standards. Maintain 100 percent irrigation coverage of landscape areas
indicated.

Minimum Working Pressures: The following are minimum pressure requirements for piping,
valves, and specialties unless otherwise indicated:

1. All irrigation piping whether mainline, lateral, and header pipe on sprinklers zones:
Minimum 200 psig.
2. Automatic control valves: 200 psig.

SUBMITTALS

Product Data: For each type of product indicated. Include rated capacities, operating
characteristics, electrical characteristics, and furnished specialties and accessories.

Pipe and fittings.
Sleeving.

Sprinklers.

Wire and wire connectors.
Controllers.

Automatic control valves.
Quick couplers.

Valve Boxes.

Clamps

LCoNOR~WNE
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1.7

1.8

19

Operation and Maintenance Data: Submit operation and maintenance manuals for sprinklers,
controllers, automatic control valves, and quick coupling valves.
QUALITY ASSURANCE

The Contractor shall maintain continuously a competent superintendent, satisfactory to the
Owner, with authority to act for him in all matters pertaining to the work.

The Contractor shall coordinate his work with the other trades.

The Contractor shall confine his operations to the areas to be improved and to the areas allotted
him by the Owner's representative for material and equipment storage.

The Contractor shall have a minimum of five years experience installing irrigation systems of
comparable size and complexity.
DELIVERY, STORAGE, AND HANDLING

Deliver plastic piping in bundles, packaged to provide adequate protection of pipe ends, both
threaded or plain.

Deliver piping with factory-applied end caps. Maintain end caps through shipping, storage, and
handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.

Store plastic piping protected from direct sunlight. Support to prevent sagging and bending.

Deliver irrigation system components in manufacturer's original undamaged and unopened
containers with labels intact and legible.

Store and handle materials to prevent damage and deterioration.

Provide secure and locked storage for all brass, copper, bronze and stainless steel items
including all valves, sprinklers, pipe fittings, wire, pipe, and similar components that cannot be
immediately replaced, to prevent installation delays.

PROJECT CONDITIONS

The bidder acknowledges that he has examined the site, plans and specifications, and the
submission of a proposal shall be considered evidence that examination has been made.

It shall be the contracting installer's responsibility to report to the Owner's authorized
representative any deviations between drawings, specifications and the site. Failure to do so
prior to the installing of equipment and resulting in replacing and/or relocation of equipment
shall be done at the Contractor's expense.

The exact location of existing utilities and structures and underground utilities are not indicated
on the drawings; their locations shall be determined by the Contractor, and he shall conduct his
work so as to prevent interruption of service or damage to them. The Contractor shall protect
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1.10

1.11

1.12

existing structures and utility services and be responsible for their replacement if damaged by
him.

Minor adjustments in system layout will be permitted to clear existing fixed obstructions. Final
system layout shall be acceptable to Owner's Representative.

Landscaping shall supersede irrigation locations wherever there is a conflict between the two.

EXTRA MATERIALS

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Sprinklers: Six (6).
2. Quick coupling valve keys and hose swivels: Provide owner with two (2) valve keys and
hose swivels for use with quick coupling valve models installed as part of this work.

SERVICE AND MAINTENANCE

The Contractor shall service the system at the Owner's request during the guarantee period and
shall be paid for work performed which is not covered by the guarantee.

After completion, testing and acceptance of the system, the Contractor will instruct the Owner's
personnel in the operation and maintenance of the system.

OWNER’S ACCEPTANCE

The completion of the contract will be accepted and Notice of Completion recorded only when
the entire contract is completed to the satisfaction of the Owner's authorized representative.

Within ten (10) days of the Contractor's notification that the installation is complete, the Owner,
or his Representative, will inspect the installation and if a final acceptance is not given, will
prepare a "Punch List" which, upon completion by the Contractor, will signify acceptance by
the Owner.

Provide a reproducible, 30”x 42” and 18" x 24” irrigation system record drawing showing
valves, drains and pipelines including quick coupler, automatic valves and air relief valve. In
addition to the reproducible drawing, provide two laminated copies of the drawings.

1. Legibly mark drawings to record actual construction.

2. Locate horizontal locations, with a minimum of two dimensions to permanent surface
improvements, for each automatic valve, all wire splice boxes, extra wire locations and
quick coupling valve.

3. Identify field changes with dimensions and details as required as well as changes made
by Change Order.

Provide a zone identification drawing indicating with color, the different zones. Include table
on drawing with zone description. Drawing shall be 18” x 24” laminated.
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E.

F.

1.13

A.

B.

C.

D.

Final payment will not be made without the receipt of accurate as-built drawings and zone
identification drawings by The Owner's Representative.

Provide one day to assist authorized manufacturer in downloading data and zone operation
times for all zones on both controllers. Irrigation system will not be considered complete until
control system is in complete working order.

WARRANTY

It shall be the Contractor's responsibility to ensure and guarantee satisfactory operation of the
entire system and the workmanship and restoration of the area. The entire system shall be
guaranteed to be complete and perfect in every detail for a period of one year form the date of
its acceptance and he thereby agrees to repair or replace any such defects occurring within that
year, free of expense to the Owner. Minor maintenance and adjustment shall be by the Owner.

Contractor is to guarantee that all trenches and other disturbed areas be free from heaving or
settling more than one-quarter inch (1/4"). Should it become necessary to adjust the grade,
regrade the trench and reseed. This no settlement clause shall extend over the entire period of
guarantee of the job.

Contractor shall guarantee that sprinklers is securely in place. Use stakes especially made for
sprinklers to secure piping to grade,

Any sprinklers that is above the mulch is to be repositioned to below mulch.

PART 2 - PRODUCTS

2.1

A

B.

2.2

A.

B.

GENERAL

All material to be incorporated in this system shall be new and without flaws or defect and
quality and performance as specified. All material overages at the completion of the installation
are the property of the Contractor and are to be removed from site.

The Contractor shall use materials as specified. Material other that specified will be permitted
only after written application by the Contractor and written approval by the Owner's
Representative. Substitutions will only be allowed when in the best interest of the Owner.

PIPE, SLEEVING, AND FITTINGS

Pipe sizes shall conform to those shown on the drawings. No substitutions of smaller pipe sizes
will be permitted, but substitutions of larger size may be approved. All pipe damaged or
rejected because of defects shall be removed from the site at the time of said rejection.

Provide pipe continuously and permanently marked with manufacturer's name or trademark,
size, schedule and type of pipe, working pressure at seventy three (73) degrees Fahrenheit and
National Sanitation Foundation (NSF) approval.
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C.

2.3

2.4

All mainline piping, sleeves, and sprinklers shall be ASTM D2241, rigid, unplasticized
Polyvinyl chloride, extruded from virgin parent material. Provide pipe homogeneous
throughout and free from visible cracks, holes, foreign materials, blisters, wrinkles, and dents.

All PVC pressure mainline pipe, shall be SDR 21, 200 PSI, PVC unless specifically noted on
the drawings.

Sleeves shall be 200 PSI, PVC, solvent weld pipe.

PVC pipe shall be solvent weld type.

PVC pipe fittings for sizes two inch (2") and smaller shall be ASTM D2466 schedule 40 PVC
molded fittings suitable for solvent weld, except all threaded PVC pipe fittings as noted on the

drawings shall be ASTM D2467, schedule 80 PVC.

Primer and solvent for use with PVC pipe to conform to ASTM D2564. Primer to be purple in
color. Solvent to be appropriate for pipe and fitting type and weather conditions.

PE Pipe with Controlled ID: ASTM F 771, PE 3408 compound; SIDR 11.5.

Insert Fittings for PE Pipe: ASTM D 2609, nylon or propylene plastic with barbed ends.
Include stainless steel worm gear clamps.

SPRINKLERS

Refer to legend and details on irrigation plan.

WIRE AND WIRE CONNECTORS
All wire shall be Type UL approved, for direct burial.

Control wire and spare wire shall be size AWG fourteen (14). Conductor to be single strand
soft annealed copper.

Common wire shall be size AWG fourteen (14). Conductor to be single strand soft annealed
copper.

Twenty four volt (24 v) control wire to be black or red in color. Common wire to be white in
color.

There are multiple locations at the ends of mainline pipe where spare wires are to be left. All
spare wire is to be extended from the controller out to the locations at the ends of the mainline

pipe.
All common, control, and spare wires shall be run next to the mainline pipe.

Low voltage wire connectors to be made using wire nuts and 3M Scotch-Loc, or 3M DBY
connectors. Refer to detail on irrigation detail sheet.
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H.

25

2.6

2.8

One hundred and twenty volt (120 v) or heavier splices made underground are to be made using
wire nuts and 3M brand Scotch-Lok.
CONTROL SYSTEM

Control Timers are to be as noted in the irrigation legend.

AUTOMATIC CONTROL VALVES

Globe-type diaphragm valves of normally closed design, self-cleaning, with plastic bodies and
covers and manual flow control. Operation shall be controlled by a slow-closing integrally
mounted heavy-duty 24 volt AC solenoid complying with National Electrical Code, Class Il
Circuit; solenoid coil shall be completely waterproof, potted in epoxy resin within a plastic-
coated stainless steel housing.

Valves are to be part of control zone assembly kits, refer to legend for model.

Control zone assembly kits are to include pressure regulating filter.

Refer to detail on irrigation detail sheet.

QUICK COUPLING VALVE

Quick coupling valves shall have cast brass bodies with spring-loaded, self-closing
thermoplastic locking covers and 1 inch IPS inlet.

Quick coupling valve model to be as noted in the irrigation legend and include three elbow
swing joint, stabilizer and concrete support.

Refer to detail on irrigation detail sheet.

VALVE BOXES

Valve Access Boxes to be tapered enclosure of rigid plastic material comprised of fibrous
components chemically inert and unaffected by moisture, corrosion, and temperature changes.

Boxes to be size as noted in the details on the detail sheet. Side walls to extend at least two
inches (2") below the bottom of the valve body; use extensions as necessary.

Accessories:
1. Drainage fill to be 3/4-inch crushed stone.

2. Fill shall be clean soil, free of stones larger than 2-inches in diameter, foreign matter,
organic material and debris.
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PART 3 - EXECUTION

3.1

A.

3.2

EXAMINATION

Examine final grades and installation conditions. Do not start irrigation system work until
unsatisfactory conditions are corrected.

All city and state laws, rules and regulation governing or relating to any portion of this work are
hereby incorporated into and made a part of these specifications and their provisions shall be
carried out by the contractor

It is the responsibility of the irrigation contractor to familiarize himself with all grade
differences, location of walls, retaining walls, structures and utilities. The irrigation contractor
shall repair or replace all items damaged by his work at no expense to the owner. He shall
coordinate his work with other contractors for the location and installation of pipe sleeves and
lateral lines through walls, under roadways, drives, and paving, etc.

The contractor shall obtain the pertinent engineering, landscape, or architectural plans before
beginning work.

The contractor shall obtain all necessary permits required to perform the work indicated herein
before beginning work.

Do not willfully install the system as shown on the drawings when it is obvious in the field that
unknown obstructions, grade differences or differences in the area dimensions exist that might
not have been considered in the engineering. Such obstructions or differences should
immediately be brought to the attention of the owner's authorized representative. In the event
this notification is not performed, the irrigation contractor shall assume full responsibility for
any revisions necessary.

Tree locations take priority over irrigation piping. Stake tree locations prior to trenching for
pipe. obtain approval from owner's representative for all pipe routing and valve box locations
prior to initiating any work

PREPARATION

Locations of the irrigation components need to be staked and approved prior to initiating any
work. Consult with all trades and individuals to gain approval of positioning of the irrigation
components including Owner's Representative, landscape architect, controller representative,
and engineers to ensure that all components are placed in locations where they will operate most
efficiently and not be in the way of utilities, plant material and other site components. Any
items which are installed and later found to need re-installation because approval was not
granted by the knowledgeable party, will be done at the irrigation contractor's expense

Set stakes to identify locations of proposed piping and valve boxes. Obtain Owner
Representative's approval before excavation.
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3.3

3.4

C.

Obtain latest manufacturer’s recommended installation requirements for components. Any
deviation between these specifications and plans and those recommendations are to be brought
to the attention of the Owner's Representative.

EXCAVATION AND BACKFILLING

Excavating shall be considered unclassified and shall include all materials encountered, except
materials that cannot be excavated by normal mechanical means. Excavate trenches of
sufficient depth and width to permit proper handling and installation of pipe and fittings.
Excavate to depths required to provide 2-inch depth of earth fill or sand bedding for piping

when rock or other unsuitable bearing material is encountered.

Fill to match adjacent grade elevation with approved earth fill material. Place and compact fill
in layers not greater than 8-inch depth.

Provide approved fine grained earth fill or sand to a point 4-inches above the top of pipe, as
detailed on the irrigation detail sheet.

Fill to within 6-inches of final grade with approved excavated or borrow fill materials free of
lumps or rocks larger than 2-inches in any dimension.

The top 6-inches of backfill shall be topsoil, free of rocks, subsoil or trash. Any special soil
mixture shall be replaced to the original condition it was prior to irrigation installation.

Mechanically compact backfill in 6-inch lifts to a minimum of 95 percent (maximum density)
under pavement and 90 percent in unpaved areas.

Compacted backfill shall match surrounding grades. Repair of trench settlement and affected
landscape shall be at Contractor's expense.

All pipe is to be installed using open trenches.

All trenches opened during any particular working day are to be backfilled the same day. Open
or partially backfilled trenches left overnight or unsupervised shall be barricaded.

Mechanically compact backfill in 6-inch lifts to a minimum of 95 percent (maximum density)
under pavement and 90 percent in unpaved areas.

Compacted backfill shall match surrounding grades. Repair of trench settlement and affected
landscape shall be at the irrigation contractor's expense.
PIPING INSTALLATION

Install plastic pipe in accordance with manufacturer's installation instructions and ASTM
D2274, particularly as it applies to thermal expansion and contraction.

Store pipe such that it is protected form oil and grease and from prolonged exposure to sunlight
and excessive heat.
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C. Solvent welding shall be in strict accordance with manufacturer's recommendations and ASTM
Standards D2564 and D2855, especially as they apply to ambient temperature.

D. Maintain interior free of dirt and debris. Close open ends of pipe by capping, taping or other
acceptable method when pipe installation is not in progress, including overnight, to prevent to
entrance of foreign matter.

E. Pipe and fittings shall be handled in a manner to ensure delivery to the trench in sound,
undamaged condition. If the coating of any pipe or fitting is damaged or if materials are in poor
condition, it shall be repaired or replaced.

F. Allow glued joints to set at least twenty four hours before pressure is applied to the system.

G.  All mainline and contiguously pressurized pipe is to be installed using open trench and backfill.

H.  Minimum depth of cover over lateral pipe shall be 12-inches and over mainline pipe shall be 18-
to-24-inches.

I Install piping in sleeves under parking lots, roadways, and sidewalks prior to paving. Minimum
depth to be 24-to-30-inches beneath subgrade.

J. Where sleeves need to be installed beneath existing paving, open cut paving and repair per
paving specifications for this project. Coordinate and pay for paving contractor to do all work
associated with removing and repairing paving including the purchasing backfill material and
paying paving contractor to backfill after the sleeves have been installed.

K. Where more than one sleeve is to pass beneath paving, install sleeves 6-inches apart, as
measured from the outside wall of the sleeves, in an even lateral layout. Do not install sleeves
stacked on top of each other or rubbing against each other.

L. Install sleeves made of SDR 21, 200 PSI, PVC pipe and socket fittings, and solvent-cemented
joints.

35 PIPE JOINT CONSTRUCTION

A.  Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

C. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut

threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal
threading is specified.

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged. Do not use pipe sections that have cracked or open welds.
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3.6

3.7

3.8

D.

Copper-Tubing Soldered Joints: Apply ASTM B 813 water-flushable flux to tube end unless
otherwise indicated. Construct joints according to ASTM B 828 or CDA's "Copper Tube
Handbook," using lead-free solder alloy (0.20 percent maximum lead content) complying with
ASTM B 32.

PVC Piping Solvent-Cemented Joints: Clean and dry joining surfaces. Join pipe and fittings
according to the following:

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent
cements.

2. Join schedule number, ASTM D 1785, PVC pipe and PVC socket fittings according to
ASTM D 2672. Join other-than-schedule-number PVC pipe and socket fittings according
to ASTM D 2855.

VALVE INSTALLATION

Electric valve installation shall be as indicated on the drawings. All electrical, quick coupler,
and manual valves shall be enclosed in a valve box. Add valve box manufactured extensions as
required to prevent soil settlement around the valve. Set box flush with finish grade and aligned
with adjacent boxes and/or adjoining sitework.

Install valve access boxes on a suitable base of gravel to provide a level foundation at proper
grade and to provide drainage of the access box. Support box with block to protect pipe under
box. Refer to detail on irrigation detail sheet.

SPRINKLER INSTALLATION

Install sprinklers as detailed on the drawings.

CONTROLLER AND ELECTRICAL INSTALLATION

Make final connection of 110 volt service to timer. 110 volt service to timer location to be
coordinated with electrical trades.

Install surge protection and grounding equipment as recommended by controller manufacturer.

Install control wires in same trench as irrigation piping and beside piping. Provide conductors
of size not smaller than recommended by controller manufacturer. Install electrical control wire
in the pipe trenches wherever possible.

Install wire with 24-inches of slack so as to provide for expansion and contraction. Expansion
joints in wire may be provided at 200-foot intervals by making 5-6 turns of the wire around a
piece of 1/2-inch pipe. Where necessary to run wire in a separate trench, provide a minimum
cover of 24-inches.

Provide minimum 24-inch slack at remote control valves to allow raising the valve bonnet or
splice to the surface, without disconnecting the wire, for repair.
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F. Provide minimum of 5-feet-0-inches of slack at all wire splices and spare wire locations. Neatly
tape wire together using duct tape and coil it in a neat bundle within the valve box.

G.  Connect each remote control valve to one station of a controller except as otherwise indicated.
Where there is to be more than one valve per station. Make required splice at the control timer.

H.  Make splices only at valve, unless otherwise unavoidable. Locate all field splices on the as-
built drawing. See detail on irrigation detail sheet for approved wire splice method.

1. All wire to be spliced using 3M scotch-lok or DBY connectors as detailed on the irrigation
detail sheet.

3.9 FLUSHING AND TESTING

A.  After all new irrigation piping is in place and connected for a given section and all necessary
division work has been completed, and prior to the installation of sprinklers, all control valves
shall be opened and a full head of water used to flush out the system.

B.  The sprinkler main shall be tested under normal water pressure (55 PSI) for a period of twelve
hours. If leaks occur, repair and repeat the test. Give Owner's Representative twenty four
hours' notice prior to testing.

C.  Any necessary repairs shall be made, at the Contractor's expense, to put the system in good
working order before final payment by the Owner.

D.  Adjustment of the zone valves, sprinklers, and controllers will be done by the Contractor upon
completion of installation to provide optimum performance. Minor adjustments during the
guarantee period will be made by the Owner.

3.10 FIELD QUALITY CONTROL

A.  Control timers: Engage a factory-authorized service representative to inspect, test, and adjust
components, assemblies, and equipment installations, including connections.

B. Tests and Inspections:

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest
until no leaks exist.

2. Operational Test: After electrical circuitry has been energized, operate controllers and
automatic control valves to confirm proper system operation.

3. Central control and controllers: After master valve, flow sensor and controllers have
been installed and connected via hardwire to each other and by Ethernet to the central
control computer, test system for complete and accurate operation.

4. Provide one day to assist authorized manufacturer in downloading data and zone
operation times for all zones on both controllers. Irrigation system will not be considered
complete until control system is in complete working order.

5. Test and adjust controls, pressure regulators and safeties. Replace damaged and
malfunctioning controls and equipment.
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C.  Any irrigation product will be considered defective if it does not pass tests and inspections.

D.  Prepare test and inspection reports for controller system.

E. Provide certificate of compliance from plumber licensed to perform certification on backflow
preventers showing that the backflow preventer meets all local and State health codes.
Certification must be on licensed plumber’s letterhead and include signature of inspector and

applicable licensed number(s).

F. Obtain assistance from landscape contractor to set zone operation times.

END OF SECTION 328400
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SECTION 329200 - TURF AND GRASSES

PART 1 - GENERAL

11

A

1.2

13

RELATED DOCUMENTS

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

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

SUMMARY

Section Includes:

1. Sodding.

2. Seed

Related Requirements:

1. Section 329300 "Plants" for trees, shrubs, ground covers, and other plants as well as
border edgings and mow strips.

DEFINITIONS

Finish Grade: Elevation of finished surface of planting soil.

Topsoil: ASTM D 5268, pH range of 5.5 to 7, 4 percent organic material minimum, free of

stones 1 inch (25 mm) or larger in any dimension, and other extraneous materials harmful to

plant growth.

1. Topsoil Source: Import topsoil from off-site sources as necessary. Obtain topsoil from
naturally well-drained sites where topsoil occurs at least 4 inches deep; do not obtain
from bogs and marshes.

Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a

pest. Pesticides include insecticides, miticides, herbicides, fungicides, rodenticides, and

molluscicides. They also includes substances or mixtures intended for use as a plant regulator,
defoliant, or desiccant.

Pests: Living organisms that occur where they are not desired or that cause damage to plants,

animals, or people. Pests include insects, mites, grubs, mollusks (snails and slugs), rodents

(gophers, moles, and mice), unwanted plants (weeds), fungi, bacteria, and viruses.

Subgrade: The surface or elevation of subsoil remaining after excavation is complete, or the top
surface of a fill or backfill before planting soil is placed.
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15

1.6

Substantial Completion: The work or designated portion thereof is complete in accordance with
the contract documents so the owner can occupy or use the work or designated portion thereof
for its intended use subject only to the completion of the details of construction, decoration and
mechanical adjustment which in the aggregate are minor in character.

INFORMATIONAL SUBMITTALS
Qualification Data: For landscape Installer.

Certification of each seed mixture for turfgrass sod. Include identification of source and name
and telephone number of supplier.

Product Certificates: For fertilizers, from manufacturer.

Pesticides and Herbicides: Product label and manufacturer's application instructions specific to
Project.

Topsoil Analysis: Furnish soil analysis for existing and imported topsoil by a qualified soil-
testing laboratory stating percentages of organic matter; gradation of sand, silt, and clay content;
cation exchange capacity; deleterious material; pH; and mineral and plant-nutrient content of
topsoil.

1. Report suitability of topsoil for lawn growth. State recommended quantities of nitrogen,
phosphorus, and potash nutrients and soil amendments to be added to produce a
satisfactory topsoil.

CLOSEOUT SUBMITTALS

Maintenance Data: Recommended procedures to be established by Owner for maintenance of
turf during a calendar year. Submit before expiration of required maintenance periods.

QUALITY ASSURANCE

Installer Qualifications: A qualified landscape installer whose work has resulted in successful
turf establishment.

1. Professional Membership: Installer shall be a member in good standing of either the
Professional Landcare Network or the American Nursery and Landscape Association.

2. Experience: Three years' experience in turf installation in addition to requirements in
Section 014000 "Quality Requirements."

3. Installer's Field Supervision: Require Installer to maintain an experienced full-time
supervisor on Project site when work is in progress.

4. Pesticide Applicator: State licensed, commercial.
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18

A

B.

A

B.

DELIVERY, STORAGE, AND HANDLING

Sod: Harvest, deliver, store, and handle sod according to requirements in "Specifications for
Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation™
sections in TPI's "Guideline Specifications to Turfgrass Sodding." Deliver sod within 24 hours
of harvesting and in time for planting promptly. Protect sod from breakage and drying.

Bulk Materials:

1. Do not dump or store bulk materials near structures, utilities, walkways and pavements,
or on existing turf areas or plants.

2. Provide erosion-control measures to prevent erosion or displacement of bulk materials;
discharge of soil-bearing water runoff; and airborne dust reaching adjacent properties,
water conveyance systems, or walkways.

3. Accompany each delivery of bulk materials with appropriate certificates.

FIELD CONDITIONS

Planting Restrictions: Plant during one of the following periods.

1. Spring Planting: April through May.
2. Fall Planting: September to mid-October.

Weather Limitations: Proceed with planting only when existing and forecasted weather
conditions permit planting to be performed when beneficial and optimum results may be
obtained. Apply products during favorable weather conditions according to manufacturer's
written instructions.

PART 2 - PRODUCTS

2.1

A

B.

TURFGRASS SOD

Turfgrass Sod: Certified, Approved, Number 1 Quality/Premium, including limitations on
thatch, weeds, diseases, nematodes, and insects, complying with "Specifications for Turfgrass
Sod Materials” in TPI's "Guideline Specifications to Turfgrass Sodding." Furnish viable sod of
uniform density, color, and texture that is strongly rooted and capable of vigorous growth and
development when planted.

Turfgrass Species: Sod of grass species as follows, with not less than 85 percent germination,
not less than 95 percent pure seed, and not more than 0.5 percent weed seed:

1. Full Sun: Kentucky bluegrass (Poa pratensis), a minimum of three cultivars.
2. Sun and Partial Shade: Proportioned by weight as follows:

50 percent Kentucky bluegrass (Poa pratensis).

30 percent chewings red fescue (Festuca rubra variety).
10 percent perennial ryegrass (Lolium perenne).

10 percent redtop (Agrostis alba).

cooTpw
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2.2

2.3

3. Shade: Proportioned by weight as follows:

a. 50 percent chewings red fescue (Festuca rubra variety).
b. 35 percent rough bluegrass (Poa trivialis).
C. 15 percent redtop (Agrostis alba).

SEED
Fresh, clean and new crop seed mixture. Each seed type certified blue or gold tag.

1. Mixed by a method approved by the Landscape Architect.

2. Test for germination made within preceding six months. Not to exceed 0.25% weed
seed. Seeding rates shall be determined by the percent pure live seed, where PLS = %
pure seed X % germination x 100.

3. Turfgrasses:

a. Bluegrass / Fescue general purpose grass blend:

Purity Min Germination
1)  40% Common Kentucky Bluegrass 98%  80%
blend; equal parts of at least 3 varieties
2)  20% Creeping Fescue blend; equal 98% 85%
parts of at least 2 varieties
3)  40% Turf-Type Perennial 98% 90%
Ryegrass blend

4, Obtain the Owner’s specific written acceptance for substitution of seed other than those
named above. Proposed substitutes shall have essentially the same characteristics as seed
specified in appearance, ultimate height, shape, habit of growth, general soil, and other
requirements. Average cost and value of seed specified. Seed of greater value may be
accepted without additional cost to the Owner.

FERTILIZERS

Commercial Fertilizer: Commercial-grade complete fertilizer of neutral character, consisting of
fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea
formaldehyde, phosphorous, and potassium in the following composition:

1. Composition: 1 1b/1000 sq. ft. (0.45 kg/92.9 sg. m) of actual nitrogen, 4 percent
phosphorous, and 2 percent potassium, by weight.

2. Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil
reports from a qualified soil-testing laboratory.

Slow-Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-insoluble
nitrogen, phosphorus, and potassium in the following composition:

1. Composition: 20 percent nitrogen, 10 percent phosphorous, and 10 percent potassium, by
weight.
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2.5

2.6

2. Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil
reports from a qualified soil-testing laboratory.

MULCHES

Straw Mulch: Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw of wheat,
rye, oats, or barley.

Fiber Mulch: Biodegradable, dyed-wood, cellulose-fiber mulch; nontoxic and free of plant-
growth or germination inhibitors; with a maximum moisture content of 15 percent and a pH
range of 4.5 to0 6.5.

Nonasphaltic Tackifier: Colloidal tackifier recommended by fiber-mulch manufacturer for
slurry application; nontoxic and free of plant-growth or germination inhibitors.

PESTICIDES

General: Pesticide, registered and approved by the EPA, acceptable to authorities having
jurisdiction, and of type recommended by manufacturer for each specific problem and as
required for Project conditions and application. Do not use restricted pesticides unless
authorized in writing by authorities having jurisdiction.

Pre-Emergent Herbicide (Selective and Nonselective): Effective for controlling the germination
or growth of weeds within planted areas at the soil level directly below the mulch layer.

Post-Emergent Herbicide (Selective and Nonselective): Effective for controlling weed growth
that has already germinated.

ORGANIC SOIL AMENDMENTS

Compost:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8;
moisture content 35 to 55 percent by weight; 100 percent passing through 1/2-inch sieve;
soluble salt content of 5 to 10 decisiemens/m; not exceeding 0.5 percent inert contaminants and
free of substances toxic to plantings; and as follows:

1. Organic Matter Content: 50 to 60 percent of dry weight.

2. Feedstock: Agricultural, food, or industrial residuals; biosolids; yard trimmings; or
source-separated or compostable mixed solid waste as defined in P.A. 641 as amended
and shall be in compliance with all federal and state laws.

Manure: Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by
volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks,
soil, weed seed, debris, and material harmful to plant growth.

Peat shall meet the requirements of Federal Specification Q-P166E, Type II.
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PART 3 - EXECUTION

3.1

A

3.2

3.3

3.4

EXAMINATION

Examine areas to be planted for compliance with requirements and other conditions affecting
installation and performance of the Work.

1. Verify that no foreign or deleterious material or liquid such as paint, paint washout,
concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel,
paint thinner, turpentine, tar, roofing compound, or acid has been deposited in soil within
a planting area.

2. Suspend planting operations during periods of excessive soil moisture until the moisture
content reaches acceptable levels to attain the required results.

3. Uniformly moisten excessively dry soil that is not workable or which is dusty.

Proceed with installation only after unsatisfactory conditions have been corrected.

If contamination by foreign or deleterious material or liquid is present in soil within a planting

area, remove the soil and contamination as directed by Architect and replace with new planting

soil.

PREPARATION

Protect structures; utilities; sidewalks; pavements; and other facilities, trees, shrubs, and
plantings from damage caused by planting operations.

1. Protect grade stakes set by others until directed to remove them.

TURF AREA PREPARATION
Placing Planting Soil: Place and mix top soil in place over exposed subgrade.
1. Reduce elevation of planting soil to allow for soil thickness of sod.

Moisten prepared area before planting if soil is dry. Water thoroughly and allow surface to dry
before planting. Do not create muddy soil.

Before planting, obtain Architect's acceptance of finish grading; restore planting areas if eroded
or otherwise disturbed after finish grading.
SODDING

Lay sod within 24 hours of harvesting. Do not lay sod if dormant or if ground is frozen or
muddy.

Lay sod to form a solid mass with tightly fitted joints. Butt ends and sides of sod; do not stretch
or overlap. Stagger sod strips or pads to offset joints in adjacent courses. Avoid damage to soil
or sod during installation. Tamp and roll lightly to ensure contact with soil, eliminate air
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pockets, and form a smooth surface. Work sifted soil or fine sand into minor cracks between
pieces of sod; remove excess to avoid smothering sod and adjacent grass.

1. Lay sod across slopes exceeding 1:3.
2. Anchor sod on slopes exceeding 1:6 with wood pegsor steel staples spaced as
recommended by sod manufacturer but not less than two anchors per sod strip to prevent

slippage.

Saturate sod with fine water spray within two hours of planting. During first week after
planting, water daily or more frequently as necessary to maintain moist soil to a minimum depth
of 1-1/2 inches (38 mm) below sod.

SEEDING

1. Seed immediately after preparation of bed. Seed during a period that promotes
germination and establishment for the seed blend. Seeding at times other than those
locally recognized as acceptable shall be unacceptable. (April 15 through October 10)

2. Seed indicated areas within contract limits and areas adjoining contract limits disturbed
as a result of construction operations.

3. Do not seed when wind velocity exceeds 5 mph (8 km/h). Evenly distribute seed by
sowing equal quantities in 2 directions at right angles to each other. Rake seed lightly
into top 1/8 inch of topsoil, roll lightly, and water with fine spray.

a. Seeding Rate as per Manufacturer.

b. Protect seeded areas with slopes less than 1:6 against erosion by spreading mulch
after completion of seeding operations and anchor by crimping into topsoil.
Spread uniformly at a minimum rate of 2 tons per acre.

TURF MAINTENANCE

General: Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming,
replanting, and performing other operations as required to establish healthy, viable turf. Roll,
regrade, and replace bare or eroded areas and remulch to produce a uniformly smooth turf.
Provide materials and installation the same as those used in the original installation.

1. Fill in as necessary soil subsidence that may occur because of settling or other processes.
Replace materials and turf damaged or lost in areas of subsidence.

2. In areas where mulch has been disturbed by wind or maintenance operations, add new
mulch and anchor as required to prevent displacement.

3. Apply treatments as required to keep turf and soil free of pests and pathogens or disease.
Use integrated pest management practices whenever possible to minimize the use of
pesticides and reduce hazards.

Watering: Use installed irrigation or install and maintain temporary piping, hoses, and turf-
watering equipment to convey water from sources and to keep turf uniformly moist to a depth
of 4 inches (100 mm).

TURF AND GRASSES 329200 -7



WSU FOUNTAIN COURT RENOVATION APRIL 16, 2015
DETROIT, MICHIGAN WSU JOB No: 999-222859

3.7

3.8

3.9

1. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or
mulch. Lay out temporary watering system to avoid walking over muddy or newly
planted areas.

2. Water turf with fine spray at a minimum rate of 1 inch (25 mm) per week unless rainfall
precipitation is adequate.

Mow turf as soon as top growth is tall enough to cut. Repeat mowing to maintain specified
height without cutting more than one-third of grass height. Remove no more than one-third of
grass-leaf growth in initial or subsequent mowings. Do not delay mowing until grass blades
bend over and become matted. Do not mow when grass is wet. Schedule initial and subsequent
mowings to maintain the following grass height:

1. Mow to a height of 2 to three inches (38 to 50 mm).

Turf Postfertilization: Apply slow-release fertilizer after initial mowing and when grass is dry.

1. Use fertilizer that provides actual nitrogen of at least 1 1b/1000 sq. ft. (0.45 kg/92.9 sg. m)
to turf area.

SATISFACTORY TURF

Turf installations shall meet the following criteria as determined by Architect:

1. Satisfactory Sodded Turf: At end of maintenance period, a healthy, well-rooted, even-
colored, viable turf has been established, free of weeds, open joints, bare areas, and
surface irregularities.

Use specified materials to reestablish turf that does not comply with requirements, and continue

maintenance until turf is satisfactory.

PESTICIDE APPLICATION

Apply pesticides and other chemical products and biological control agents according to

requirements of authorities having jurisdiction and manufacturer's written recommendations.

Coordinate applications with Owner's operations and others in proximity to the Work. Notify

Owner before each application is performed.

Post-Emergent Herbicides (Selective and Nonselective): Apply only as necessary to treat

already-germinated weeds and according to manufacturer's written recommendations.

CLEANUP AND PROTECTION

Promptly remove soil and debris created by turf work from paved areas. Clean wheels of
vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas.

Remove surplus soil and waste material, including excess subsoil, unsuitable soil, trash, and
debris, and legally dispose of them off Owner's property.
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C.  Erect temporary fencing or barricades and warning signs as required to protect newly planted
areas from traffic. Maintain fencing and barricades throughout initial maintenance period and
remove after plantings are established.

D.  Remove nondegradable erosion-control measures after grass establishment period.

3.10 MAINTENANCE

A.  Turf Maintenance: Provide full maintenance by skilled employees of landscape Installer.

Maintain as required in "Turf Maintenance" Article. Begin maintenance immediately after each

area is planted and continue until acceptable turf is established, but for not less than the
following periods:

1. Turf: 30 days from date of Substantial Completion.
a. When initial maintenance period has not elapsed before end of planting season, or
if turf is not fully established, continue maintenance during next planting season.

END OF SECTION 329200
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SECTION 329300 - PLANTS

PART 1 -

11

A

1.2

13

PLANTS

GENERAL

RELATED DOCUMENTS

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

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

SUMMARY

Section Includes:

1. Plants.

2. Planting soils.

3. Tree stabilization.

Related Sections:

1. Section 312000 "Earth Moving" for excavation, filling, and rough grading and for
subsurface aggregate drainage and drainage backfill materials.

2. Section 329200 "Turf and Grasses" for turf (lawn) and erosion-control materials.

DEFINITIONS

Backfill: The earth used to replace or the act of replacing earth in an excavation.

Balled and Burlapped Stock: Plants dug with firm, natural balls of earth in which they were

grown, with ball size not less than sizes indicated; wrapped with burlap, tied, rigidly supported,

and drum laced with twine with the root flare visible at the surface of the ball as recommended

by ANSI Z60.1.

Balled and Potted Stock: Plants dug with firm, natural balls of earth in which they are grown
and placed, unbroken, in a container. Ball size is not less than sizes indicated.

Container-Grown Stock: Healthy, vigorous, well-rooted plants grown in a container, with a
well-established root system reaching sides of container and maintaining a firm ball when
removed from container. Container shall be rigid enough to hold ball shape and protect root
mass during shipping and be sized according to ANSI Z60.1 for type and size of plant required.

Duff Layer: The surface layer of native topsoil that is composed of mostly decayed leaves,
twigs, and detritus.

Finish Grade: Elevation of finished surface of planting soil.
Manufactured Topsoil: Soil produced off-site by homogeneously blending mineral soils or sand

with stabilized organic soil amendments to produce topsoil or planting soil.
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Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a
pest. This includes insecticides, miticides, herbicides, fungicides, rodenticides, and
molluscicides. It also includes substances or mixtures intended for use as a plant regulator,
defoliant, or desiccant.

Pests: Living organisms that occur where they are not desired, or that cause damage to plants,
animals, or people. These include insects, mites, grubs, mollusks (snails and slugs), rodents
(gophers, moles, and mice), unwanted plants (weeds), fungi, bacteria, and viruses.

Planting Area: Areas to be planted.

Planting Soil: Standardized topsoil; existing, native surface topsoil; existing, in-place surface
soil; imported topsoil; or manufactured topsoil that is modified with soil amendments and
perhaps fertilizers to produce a soil mixture best for plant growth.

Plant; Plants; Plant Material: These terms refer to vegetation in general, including trees, shrubs,
vines, ground covers, ornamental grasses, bulbs, corms, tubers, or herbaceous vegetation.

Root Flare: Also called "trunk flare." The area at the base of the plant's stem or trunk where
the stem or trunk broadens to form roots; the area of transition between the root system and the
stem or trunk.

Stem Girdling Roots: Roots that encircle the stems (trunks) of trees below the soil surface.

Subgrade: Surface or elevation of subsoil remaining after excavation is complete, or the top
surface of a fill or backfill before planting soil is placed.

Subsoil: All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic
matter and soil organisms.

Surface Soil: Soil that is present at the top layer of the existing soil profile at the Project site.
In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban
environments, the surface soil can be subsoil.

ACTION SUBMITTALS
Product Data: For each type of product indicated, including soils.

1. Plant Materials: Include quantities, sizes, quality, and sources for plant materials.

2. Pesticides and Herbicides: Include product label and manufacturer's application
instructions specific to the Project.

3. Plant Photographs: Include color photographs in digital format of each required species
and size of plant material as it will be furnished to the Project. Take photographs from an
angle depicting true size and condition of the typical plant to be furnished. Include a
scale rod or other measuring device in each photograph. For species where more than 20
plants are required, include a minimum of three photographs showing the average plant,
the Dbest quality plant, and the worst quality plant to be furnished. Identify each
photograph with the full scientific name of the plant, plant size, and name of the growing
nursery.
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INFORMATIONAL SUBMITTALS

Qualification Data: For qualified landscape Installer. Include list of similar projects completed
by Installer demonstrating Installer's capabilities and experience. Include project names,
addresses, and year completed, and include names and addresses of owners' contact persons.

Material Test Reports: For imported or manufactured topsoil.

Maintenance Instructions: Recommended procedures to be established by Owner for
maintenance of plants during a calendar year. Submit before start of required maintenance
periods.

QUALITY ASSURANCE

Installer Qualifications: A qualified landscape Installer whose work has resulted in successful
establishment of plants.

1. Professional Membership: Installer shall be a member in good standing of either the
Professional Landcare Network or the American Nursery and Landscape Association.

2. Experience: Three years' experience in landscape installation in addition to requirements
in Section 014000 "Quality Requirements."

3. Installer's Field Supervision: Require Installer to maintain an experienced full-time
supervisor on Project site when work is in progress.

4. Personnel Certifications: Installer's field supervisor shall have certification in one of the
following categories from the Professional Landcare Network:

a. Certified Landscape Technician - Exterior, with installation specialty area,
designated CLT-Exterior.

5. Pesticide Applicator: State licensed, commercial.

Soil-Testing Laboratory Qualifications: An independent or university laboratory, recognized by
the State Department of Agriculture, with the experience and capability to conduct the testing
indicated and that specializes in types of tests to be performed.

Provide quality, size, genus, species, and variety of plants indicated, complying with applicable
requirements in ANSI Z60.1.

1. Selection of plants purchased under allowances will be made by Architect, who will tag
plants at their place of growth before they are prepared for transplanting.

Measurements: Measure according to ANSI Z60.1. Do not prune to obtain required sizes.

1. Trees and Shrubs: Measure with branches and trunks or canes in their normal position.
Take height measurements from or near the top of the root flare for field-grown stock and
container grown stock. Measure main body of tree or shrub for height and spread; do not
measure branches or roots tip to tip. Take caliper measurements 6 inches (150 mm)
above the root flare for trees up to 4-inch (100-mm) caliper size, and 12 inches (300 mm)
above the root flare for larger sizes.

2. Other Plants: Measure with stems, petioles, and foliage in their normal position.
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Plant Material Observation: Architect may observe plant material either at place of growth or at
site before planting for compliance with requirements for genus, species, variety, cultivar, size,
and quality. Architect retains right to observe trees and shrubs further for size and condition of
balls and root systems, pests, disease symptoms, injuries, and latent defects and to reject
unsatisfactory or defective material at any time during progress of work. Remove rejected trees
or shrubs immediately from Project site.

1. Notify Architect of sources of planting materials seven days in advance of delivery to
site.

DELIVERY, STORAGE, AND HANDLING

Packaged Materials: Deliver packaged materials in original, unopened containers showing
weight, certified analysis, name and address of manufacturer, and indication of conformance
with state and federal laws if applicable.

Bulk Materials:

1. Do not dump or store bulk materials near structures, utilities, walkways and pavements,
or on existing turf areas or plants.

2. Provide erosion-control measures to prevent erosion or displacement of bulk materials,
discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties,
water conveyance systems, or walkways.

3. Accompany each delivery of bulk fertilizers, lime, and soil amendments with appropriate
certificates.

Deliver bare-root stock plants freshly dug. Immediately after digging up bare-root stock, pack
root system in wet straw, hay, or other suitable material to keep root system moist until
planting.

Do not prune trees and shrubs before delivery. Protect bark, branches, and root systems from
sun scald, drying, wind burn, sweating, whipping, and other handling and tying damage. Do not
bend or bind-tie trees or shrubs in such a manner as to destroy their natural shape. Provide
protective covering of plants during shipping and delivery. Do not drop plants during delivery
and handling.

Handle planting stock by root ball.

Deliver plants after preparations for planting have been completed, and install immediately. If
planting is delayed more than six hours after delivery, set plants and trees in their appropriate
aspect (sun, filtered sun, or shade), protect from weather and mechanical damage, and keep
roots moist.

1. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other
acceptable material.

2. Do not remove container-grown stock from containers before time of planting.

3. Water root systems of plants stored on-site deeply and thoroughly with a fine-mist spray.
Water as often as necessary to maintain root systems in a moist, but not overly-wet
condition.
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1.8 PROJECT CONDITIONS

A.  Field Measurements: Verify actual grade elevations, service and utility locations, irrigation
system components, and dimensions of plantings and construction contiguous with new
plantings by field measurements before proceeding with planting work.

B.  Interruption of Existing Services or Utilities: Do not interrupt services or utilities to facilities
occupied by Owner or others unless permitted under the following conditions and then only
after arranging to provide temporary services or utilities according to requirements indicated:

1. Notify Owner no fewer than two days in advance of proposed interruption of each service
or utility.

2. Do not proceed with interruption of services or utilities without Owner's written
permission.

C.  Weather Limitations: Proceed with planting only when existing and forecasted weather
conditions permit planting to be performed when beneficial and optimum results may be
obtained. Apply products during favorable weather conditions according to manufacturer's
written instructions and warranty requirements.

D. Coordination with Turf Areas (Lawns): Plant trees, shrubs, and other plants after finish grades
are established and before planting turf areas unless otherwise indicated.

1. When planting trees, shrubs, and other plants after planting turf areas, protect turf areas,
and promptly repair damage caused by planting operations.
1.9 WARRANTY

A.  Special Warranty: Installer agrees to repair or replace plantings and accessories that fail in

materials, workmanship, or growth within specified warranty period.
1. Failures include, but are not limited to, the following:

a. Death and unsatisfactory growth, except for defects resulting from abuse, lack of
adequate maintenance, or neglect by Owner, or incidents that are beyond
Contractor's control.

b. Structural failures including plantings falling or blowing over.

C. Faulty performance of tree stabilization and edgings.

d. Deterioration of metals, metal finishes, and other materials beyond normal
weathering.

2. Warranty Periods from Date of Substantial Completion:

a. Trees, Shrubs, Vines, and Ornamental Grasses: 12 months.

b. Ground Covers, Biennials, Perennials, and Other Plants: 12 months.
3. Include the following remedial actions as a minimum;

a. Immediately remove dead plants and replace unless required to plant in the
succeeding planting season.
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b. Replace plants that are more than 25 percent dead or in an unhealthy condition at
end of warranty period.

C. A limit of one replacement of each plant will be required except for losses or
replacements due to failure to comply with requirements.

d. Provide extended warranty for period equal to original warranty period, for
replaced plant material.

PRODUCTS

PLANT MATERIAL

General: Furnish nursery-grown plants true to genus, species, variety, cultivar, stem form,
shearing, and other features indicated in Plant Schedule or Plant Legend shown on Drawings
and complying with ANSI Z60.1; and with healthy root systems developed by transplanting or
root pruning. Provide well-shaped, fully branched, healthy, vigorous stock, densely foliated
when in leaf and free of disease, pests, eggs, larvae, and defects such as knots, sun scald,
injuries, abrasions, and disfigurement.

1. Trees with damaged, crooked, or multiple leaders; tight vertical branches where bark is
squeezed between two branches or between branch and trunk (“included bark™); crossing
trunks; cut-off limbs more than 3/4 inch (19 mm) in diameter; or with stem girdling roots
will be rejected.

2. Collected Stock: Do not use plants harvested from the wild, from native stands, from an
established landscape planting, or not grown in a nursery unless otherwise indicated.

Provide plants of sizes, grades, and ball or container sizes complying with ANSI Z60.1 for types
and form of plants required. Plants of a larger size may be used if acceptable to Architect, with
a proportionate increase in size of roots or balls.

Root-Ball Depth: Furnish trees and shrubs with root balls measured from top of root ball,
which shall begin at root flare according to ANSI Z60.1. Root flare shall be visible before
planting.

Labeling: Label at least one plant of each variety, size, and caliper with a securely attached,
waterproof tag bearing legible designation of common name and full scientific name, including
genus and species. Include nomenclature for hybrid, variety, or cultivar, if applicable for the
plant as shown on Drawings.

If formal arrangements or consecutive order of plants is shown on Drawings, select stock for
uniform height and spread, and number the labels to assure symmetry in planting.

INORGANIC SOIL AMENDMENTS

Lime: ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium
carbonate equivalent and as follows:

1. Class: T, with a minimum of 99 percent passing through No. 8 (2.36-mm) sieve and a
minimum of 75 percent passing through No. 60 (0.25-mm) sieve.
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2. Class: O, with a minimum of 95 percent passing through No. 8 (2.36-mm) sieve and a
minimum of 55 percent passing through No. 60 (0.25-mm) sieve.

Sulfur: Granular, biodegradable, and containing a minimum of 90 percent sulfur, with a
minimum of 99 percent passing through No. 6 (3.35-mm) sieve and a maximum of 10 percent
passing through No. 40 (0.425-mm) sieve.

Iron Sulfate: Granulated ferrous sulfate containing a minimum of 20 percent iron and 10
percent sulfur.

Aluminum Sulfate: Commercial grade, unadulterated.
Perlite: Horticultural perlite, soil amendment grade.

Agricultural Gypsum: Minimum 90 percent calcium sulfate, finely ground with 90 percent
passing through No. 50 (0.30-mm) sieve.

Sand: Clean, washed, natural or manufactured, and free of toxic materials.

Diatomaceous Earth: Calcined, 90 percent silica, with approximately 140 percent water
absorption capacity by weight.

Zeolites: Mineral clinoptilolite with at least 60 percent water absorption by weight.

ORGANIC SOIL AMENDMENTS

Compost:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8;
moisture content 35 to 55 percent by weight; 100 percent passing through 1/2-inch (13-mm)
sieve; soluble salt content of 5 to 10 decisiemens/m; not exceeding 0.5 percent inert
contaminants and free of substances toxic to plantings; and as follows:

Sphagnum Peat: Partially decomposed sphagnum peat moss, finely divided or granular texture,
with a pH range of 3.4 to 4.8.

Muck Peat: Partially decomposed moss peat, native peat, or reed-sedge peat, finely divided or
of granular texture, with a pH range of 6 to 7.5, and having a water-absorbing capacity of 1100
to 2000 percent.

Wood Derivatives: Decomposed, nitrogen-treated sawdust, ground bark, or wood waste; of
uniform texture and free of chips, stones, sticks, soil, or toxic materials.

Manure: Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by
volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks,
soil, weed seed, debris, and material harmful to plant growth.

TOPSOIL

Topsoil: ASTM D 5268, pH range of 5.5 to 7, 4 percent organic material minimum, free of
stones 1 inch or larger in any dimension, and other extraneous materials harmful to plant
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growth.

1. Topsoil Source: Import topsoil from off-site sources as necessary. Obtain topsoil from
naturally well-drained sites where topsoil occurs at least 4-inches deep; do not obtain
from bogs and marshes.

PLANTING SOILS

Planting Soil Mix: Four parts top soil to one part peat moss and two pounds commercial
fertilizers for each cubic yard of mixture.

MULCHES

Organic Mulch: Free from deleterious materials and suitable as a top dressing of trees and
shrubs, consisting of one of the following:

1. Type: Shredded hardwood.
2. Size Range: 3 inches (76 mm) maximum, 1/2 inch (13 mm) minimum.
3. Color: Brown.

PESTICIDES

General:  Pesticide registered and approved by EPA, acceptable to authorities having
jurisdiction, and of type recommended by manufacturer for each specific problem and as
required for Project conditions and application. Do not use restricted pesticides unless
authorized in writing by authorities having jurisdiction.

Post-Emergent Herbicide (Selective and Non-Selective): Effective for controlling weed growth
that has already germinated.

TREE STABILIZATION MATERIALS
Stakes and Guys:

1. Upright and Guy Stakes: Rough-sawn, sound, new hardwood, free of knots, holes, cross
grain, and other defects, 2-by-2-inch nominal (38-by-38-mm actual) by length indicated,
pointed at one end.

2. Flexible Ties: Wide rubber or elastic bands or straps of length required to reach stakes or
turnbuckles or compression springs.

3. Guys and Tie Wires: ASTM A 641/A 641M, Class 1, galvanized-steel wire, two-strand,

twisted, 0.106 inch (2.7 mm) in diameter.

Tree-Tie Webbing: UV-resistant polypropylene or nylon webbing with brass grommets.

Guy Cables: Five-strand, 3/16-inch- (4.8-mm-) diameter, galvanized-steel cable, with

zinc-coated turnbuckles or compression springs, a minimum of 3 inches (75 mm) long,

with two 3/8-inch (10-mm) galvanized eyebolts.

6. Flags: Standard surveyor's plastic flagging tape, white, 6 inches (150 mm) long.

o~
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MISCELLANEOUS PRODUCTS

Antidesiccant: Water-insoluble emulsion, permeable moisture retarder, film forming, for trees
and shrubs. Deliver in original, sealed, and fully labeled containers and mix according to
manufacturer's written instructions.

Burlap: Non-synthetic, biodegradable.

EXECUTION

EXAMINATION

Examine areas to receive plants for compliance with requirements and conditions affecting
installation and performance.

1. Verify that no foreign or deleterious material or liquid such as paint, paint washout,
concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel,
paint thinner, turpentine, tar, roofing compound, or acid has been deposited in soil within
a planting area.

2. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions.

3. Suspend soil spreading, grading, and tilling operations during periods of excessive soil
moisture until the moisture content reaches acceptable levels to attain the required results.

4, Uniformly moisten excessively dry soil that is not workable and which is too dusty.

Proceed with installation only after unsatisfactory conditions have been corrected.

If contamination by foreign or deleterious material or liquid is present in soil within a planting
area, remove the soil and contamination as directed by Architect and replace with new planting
soil.

PREPARATION

Protect structures, utilities, sidewalks, pavements, and other facilities and turf areas and existing
plants from damage caused by planting operations.

Install erosion-control measures to prevent erosion or displacement of soils and discharge of
soil-bearing water runoff or airborne dust to adjacent properties and walkways.

Lay out individual tree and shrub locations and areas for multiple plantings. Stake locations,
outline areas, adjust locations when requested, and obtain Architect's acceptance of layout
before excavating or planting. Make minor adjustments as required.

Lay out plants at locations directed by Architect. Stake locations of individual trees and shrubs
and outline areas for multiple plantings.

Apply antidesiccant to trees and shrubs using power spray to provide an adequate film over

trunks (before wrapping), branches, stems, twigs, and foliage to protect during digging,
handling, and transportation.
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1. If deciduous trees or shrubs are moved in full leaf, spray with antidesiccant at nursery
before moving and again two weeks after planting.

Wrap trees and shrubs with burlap fabric over trunks, branches, stems, twigs, and foliage to
protect from wind and other damage during digging, handling, and transportation.

PLANTING AREA ESTABLISHMENT

Loosen subgrade of planting areas to a minimum depth of 12 inches (300 mm. Remove stones
larger than 1 inch (25 mm) in any dimension and sticks, roots, rubbish, and other extraneous
matter and legally dispose of them off Owner's property.

1. Apply fertilizer directly to subgrade before loosening.

2. Spread planting soil to 12” depth or depth indicated but not less than required to meet
finish grades after natural settlement. Do not spread if planting soil or subgrade is frozen,
muddy, or excessively wet.

Finish Grading: Grade planting areas to a smooth, uniform surface plane with loose, uniformly
fine texture. Roll and rake, remove ridges, and fill depressions to meet finish grades.

Before planting, obtain Architect's acceptance of finish grading; restore planting areas if eroded
or otherwise disturbed after finish grading.

EXCAVATION FOR TREES AND SHRUBS

Planting Pits and Trenches: Excavate circular planting pits with sides sloping inward at a 45-
degree angle. Excavations with vertical sides are not acceptable. Trim perimeter of bottom
leaving center area of bottom raised slightly to support root ball and assist in drainage away
from center. Do not further disturb base. Ensure that root ball will sit on undisturbed base soil
to prevent settling. Scarify sides of planting pit smeared or smoothed during excavation.

1. Excavate approximately three times as wide as ball diameter for balled and burlapped,
balled and potted, and container-grown stock.

2. Excavate at least 12 inches (300 mm) wider than root spread and deep enough to
accommodate vertical roots for bare-root stock.

3. Do not excavate deeper than depth of the root ball, measured from the root flare to the
bottom of the root ball.

4. If area under the plant was initially dug too deep, add soil to raise it to the correct level
and thoroughly tamp the added soil to prevent settling.

5. Maintain required angles of repose of adjacent materials as shown on the Drawings. Do
not excavate subgrades of adjacent paving, structures, hardscapes, or other new or
existing improvements.

6. Maintain supervision of excavations during working hours.

7. Keep excavations covered or otherwise protected when unattended by Installer's
personnel.

8. If drain tile is shown on Drawings or required under planting areas, excavate to top of
porous backfill over tile.

Subsoil and topsoil removed from excavations may not be used as planting soil.
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C.

Obstructions: Notify Architect if unexpected rock or obstructions detrimental to trees or shrubs
are encountered in excavations.

1. Hardpan Layer: Drill 6-inch- (150-mm-) diameter holes, 24 inches (600 mm) apart, into
free-draining strata or to a depth of 10 feet (3 m), whichever is less, and backfill with
free-draining material.

Drainage: Notify Architect if subsoil conditions evidence unexpected water seepage or
retention in tree or shrub planting pits.

Fill excavations with water and allow to percolate away before positioning trees and shrubs.

TREE, SHRUB, AND VINE PLANTING

Before planting, verify that root flare is visible at top of root ball according to ANSI Z60.1. If
root flare is not visible, remove soil in a level manner from the root ball to where the top-most
root emerges from the trunk. After soil removal to expose the root flare, verify that root ball
still meets size requirements.

Remove stem girdling roots and kinked roots. Remove injured roots by cutting cleanly; do not
break.

Set balled and burlapped stock plumb as indicated relative to adjacent finish grades.

1. Use planting soil for backfill.

2. After placing some backfill around root ball to stabilize plant, carefully cut and remove
burlap, rope, and wire baskets from tops of root balls and from sides, but do not remove
from under root balls. Remove pallets, if any, before setting. Do not use planting stock
if root ball is cracked or broken before or during planting operation.

3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air
pockets. When planting pit is approximately one-half filled, water thoroughly before
placing remainder of backfill. Repeat watering until no more water is absorbed.

4. Continue backfilling process. Water again after placing and tamping final layer of soil.

Set plant material plumb and in center of planting pit or trench with root flare as indicated
relative to finish grades.

1. Use planting soil for backfill.

2. Carefully remove root ball from container without damaging root ball or plant.

3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air
pockets. When planting pit is approximately one-half filled, water thoroughly before
placing remainder of backfill. Repeat watering until no more water is absorbed.

4. Place planting tablets in each planting pit when pit is approximately one-half filled; in
amounts recommended in soil reports from soil-testing laboratory. Place tablets beside
the root ball about 1 inch (25 mm) from root tips; do not place tablets in bottom of the
hole.

5. Continue backfilling process. Water again after placing and tamping final layer of soil.
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When planting on slopes, set the plant so the root flare on the uphill side is flush with the
surrounding soil on the slope; the edge of the root ball on the downhill side will be above the
surrounding soil. Apply enough soil to cover the downhill side of the root ball.

TREE, SHRUB, AND VINE PRUNING

Remove only dead, dying, or broken branches. Do not prune for shape.

Prune, thin, and shape trees, shrubs, and vines as directed by Architect.

Prune, thin, and shape trees, shrubs, and vines according to standard professional horticultural
and arboricultural practices. Unless otherwise indicated by Architect, do not cut tree leaders;
remove only injured, dying, or dead branches from trees and shrubs; and prune to retain natural
character.

Do not apply pruning paint to wounds.

TREE STABILIZATION

Install trunk stabilization as follows unless otherwise indicated:

1.

Upright Staking and Tying: Stake trees of 2- through 5-inch (50- through 125-mm)
caliper. Stake trees of less than 2-inch (50-mm) caliper only as required to prevent wind
tip out. Use a minimum of two stakes of length required to penetrate at least 18 inches
(450 mm) below bottom of backfilled excavation and to extend to the dimension shown
on Drawings above grade. Set vertical stakes and space to avoid penetrating root balls or
root masses.

Use two stakes for trees up to 12 feet (3.6 m) high and 2-1/2 inches (63 mm) or less in
caliper; three stakes for trees less than 14 feet (4.2 m) high and up to 4 inches (100 mm)
in caliper. Space stakes equally around trees.

Support trees with bands of flexible ties at contact points with tree trunk. Allow enough
slack to avoid rigid restraint of tree.

Support trees with two strands of tie wire, connected to the brass grommets of tree-tie
webbing at contact points with tree trunk. Allow enough slack to avoid rigid restraint of
tree.

Staking and Guying: Stake and guy trees more than 14 feet (4.2 m) in height and more than 3
inches (75 mm) in caliper unless otherwise indicated. Securely attach no fewer than three guys
to stakes 30 inches (760 mm) long, driven to grade.

1.

Site-Fabricated Staking-and-Guying Method:

a. For trees more than 6 inches (150 mm) in caliper, anchor guys to wood deadmen
buried at least 36 inches (900 mm) below grade. Provide turnbuckle for each guy
wire and tighten securely.

b. Support trees with bands of flexible ties at contact points with tree trunk and
reaching to turnbuckle. Allow enough slack to avoid rigid restraint of tree.
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C. Support trees with strands of cable or multiple strands of tie wire, connected to the
brass grommets of tree-tie webbing at contact points with tree trunk and reaching
to turnbuckle. Allow enough slack to avoid rigid restraint of tree.

d. Attach flags to each guy wire, 30 inches (760 mm) above finish grade.

e. Paint turnbuckles with luminescent white paint.

2. Proprietary Staking and Guying Device: Install staking and guying system sized and
positioned as recommended by manufacturer unless otherwise indicated and according to
manufacturer's written instructions.

GROUND COVER AND PLANT PLANTING

Set out and space ground cover and plants other than trees, shrubs, and vines as indicated in
even rows with triangular spacing.

Use planting soil for backfill.
Dig holes large enough to allow spreading of roots.

For rooted cutting plants supplied in flats, plant each in a manner that will minimally disturb the
root system but to a depth not less than two nodes.

Work soil around roots to eliminate air pockets and leave a slight saucer indentation around
plants to hold water.

Water thoroughly after planting, taking care not to cover plant crowns with wet soil.

Protect plants from hot sun and wind; remove protection if plants show evidence of recovery

from transplanting shock.

PLANTING AREA MULCHING

Mulch backfilled surfaces of planting areas and other areas indicated.

1. Trees and Tree-like Shrubs in Turf Areas: Apply mulch ring of average thickness
indicated, with 36-inch (900-mm) radius around trunks or stems. Do not place mulch
within 3 inches (75 mm) of trunks or stems.

2. Organic Mulch in Planting Areas: Apply average thickness of organic mulch indicated
over whole surface of planting area, and finish level with adjacent finish grades. Do not
place mulch within 3 inches (75 mm) of trunks or stems.

EDGING INSTALLATION

Steel Edging: Install steel edging where indicated according to manufacturer's written

instructions. Anchor with steel stakes spaced approximately 30 inches (760 mm) apart, driven
below top elevation of edging.

329300 - 13



WSU FOUNTAIN COURT RENOVATION APRIL 16, 2015

DETROIT, MICHIGAN WSU JOB No: 999-222859
3.11 PLANT MAINTENANCE

A.  Maintain plantings by pruning, cultivating, watering, weeding, fertilizing, mulching, restoring
planting saucers, adjusting and repairing tree-stabilization devices, resetting to proper grades or
vertical position, and performing other operations as required to establish healthy, viable
plantings. Spray or treat as required to keep trees and shrubs free of insects and disease.

B. Fill in as necessary soil subsidence that may occur because of settling or other processes.
Replace mulch materials damaged or lost in areas of subsidence.

C.  Apply treatments as required to keep plant materials, planted areas, and soils free of pests and
pathogens or disease. Use integrated past management practices whenever possible to minimize
the use of pesticides and reduce hazards. Treatments include physical controls such as hosing
off foliage, mechanical controls such as traps, and biological control agents.

3.12 PESTICIDE APPLICATION

A.  Apply pesticides and other chemical products and biological control agents in accordance with
authorities having jurisdiction and manufacturer's written recommendations.  Coordinate
applications with Owner's operations and others in proximity to the Work. Notify Owner before
each application is performed.

B.  Pre-Emergent Herbicides (Selective and Non-Selective): Apply to tree, shrub, and ground-
cover areas in accordance with manufacturer's written recommendations. Do not apply to
seeded areas.

C.  Post-Emergent Herbicides (Selective and Non-Selective): Apply only as necessary to treat
already-germinated weeds and in accordance with manufacturer's written recommendations.

3.13 CLEANUP AND PROTECTION

A. During planting, keep adjacent paving and construction clean and work area in an orderly
condition.

B.  Protect plants from damage due to landscape operations and operations of other contractors and
trades. Maintain protection during installation and maintenance periods. Treat, repair, or
replace damaged plantings.

C.  After installation and before Substantial Completion, remove nursery tags, nursery stakes, tie
tape, labels, wire, burlap, and other debris from plant material, planting areas, and Project site.

3.14 DISPOSAL
A.  Remove surplus soil and waste material including excess subsoil, unsuitable soil, trash, and

debris and legally dispose of them off Owner's property.

END OF SECTION 329300

PLANTS
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	012100 FL - ALLOWANCES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements governing allowances.
	1. Certain items are specified in the Contract Documents by allowances. Allowances have been established in lieu of additional requirements and to defer selection of actual materials and equipment to a later date when direction will be provided to Con...

	B. Types of allowances include the following:
	1. Lump-sum allowances.
	2. Quantity allowances.

	C. Related Requirements:
	1. Section 012200 "Unit Prices" for procedures for using unit prices.
	2. Section 014000 "Quality Requirements" for procedures governing the use of allowances for testing and inspecting.


	1.3 SELECTION AND PURCHASE
	A. At the earliest practical date after award of the Contract, advise Architect of the date when final selection and purchase of each product or system described by an allowance must be completed to avoid delaying the Work.
	B. At Architect's request, obtain proposals for each allowance for use in making final selections. Include recommendations that are relevant to performing the Work.
	C. Purchase products and systems selected by Architect from the designated supplier.

	1.4 COORDINATION
	A. Coordinate allowance items with other portions of the Work. Furnish templates as required to coordinate installation.

	1.5 LUMP-SUM and QUANTITY ALLOWANCES
	A. Allowance shall include cost to Contractor of specific products and materials ordered by Owner or selected by Architect under allowance and shall include taxes, freight  and delivery to Project site.
	B. Unless otherwise indicated, Contractor's costs for receiving and handling at Project site, labor, installation, overhead and profit, and similar costs related to products and materials under allowance shall be included as part of the Contract Sum a...
	C. Unused Materials: Return unused materials purchased under an allowance to manufacturer or supplier for credit to Owner, after installation has been completed and accepted.
	1. If requested by Architect, retain and prepare unused material for storage by Owner. Deliver unused material to Owner's storage space as directed.


	1.6 ADJUSTMENT OF ALLOWANCES
	A. Allowance Adjustment: To adjust allowance amounts, prepare a Change Order proposal based on the difference between purchase amount and the allowance, multiplied by final measurement of work-in-place where applicable. If applicable, include reasonab...
	1. Include installation costs in purchase amount only where indicated as part of the allowance.
	2. If requested, prepare explanation and documentation to substantiate distribution of overhead costs and other margins claimed.
	3. Submit substantiation of a change in scope of work, if any, claimed in Change Orders related to unit-cost allowances.
	4. Owner reserves the right to establish the quantity of work-in-place by independent quantity survey, measure, or count.

	B. Submit claims for increased costs because of a change in scope or nature of the allowance described in the Contract Documents, whether for the purchase order amount or Contractor's handling, labor, installation, overhead, and profit.
	1. Do not include Contractor's or subcontractor's indirect expense in the Change Order cost amount unless it is clearly shown that the nature or extent of work has changed from what could have been foreseen from information in the Contract Documents.
	2. No change to Contractor's indirect expense is permitted for selection of higher- or lower-priced materials or systems of the same scope and nature as originally indicated.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine products covered by an allowance promptly on delivery for damage or defects. Return damaged or defective products to manufacturer for replacement.

	3.2 PREPARATION
	A. Coordinate materials and their installation for each allowance with related materials and installations to ensure that each allowance item is completely integrated and interfaced with related work.

	3.3 SCHEDULE OF ALLOWANCES
	B.
	C. Allowance No. 2: Lump-Sum Allowance: Include the sum of $50,000 for the inspection, recommendation report and renovation to the existing fountain.
	1. This allowance includes material cost, receiving, handling, and installation, and Contractor overhead and profit.  Provide a cost for the inspection and report separately per the bid form.




	012200 FL - UNIT PRICES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for unit prices.
	B. Related Requirements:
	1. Section 012600 "Contract Modification Procedures" for procedures for submitting and handling Change Orders.
	2. Section 014000 "Quality Requirements" for general testing and inspecting requirements.


	1.3 DEFINITIONS
	A. Unit price is an amount incorporated in the Agreement, applicable during the duration of the Work as a price per unit of measurement for materials, equipment, or services, or a portion of the Work, added to or deducted from the Contract Sum by appr...

	1.4 PROCEDURES
	A. Unit prices include all necessary material, plus cost for delivery, installation, insurance, applicable taxes, overhead, and profit.
	B. Measurement and Payment: See individual Specification Sections for work that requires establishment of unit prices. Methods of measurement and payment for unit prices are specified in those Sections.
	C. Owner reserves the right to reject Contractor's measurement of work-in-place that involves use of established unit prices and to have this work measured, at Owner's expense, by an independent surveyor acceptable to Contractor.
	D. List of Unit Prices: A schedule of unit prices is included in Part 3. Specification Sections referenced in the schedule contain requirements for materials described under each unit price.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 SCHEDULE OF UNIT PRICES
	A. Unit Price 1: Catch basins.
	1. Description: Installation of catch basin structure in accordance with specifications found on drawing C7.2 “DWSD Sewer Notes”.
	2. Unit of Measurement: 34TEach batch basin structure installed.
	3. Quantity Allowance: Coordinate unit price with allowance adjustment requirements in Section 012100 "Allowances."

	B. Unit Price No. 2: Manholes.
	1. Description: Installation of manholes in accordance with specifications found on drawing C7.2 “DWSD Sewer Notes”.
	2. Unit of Measurement: 34TEach manhole installed.
	3. Quantity Allowance: Coordinate unit price with allowance adjustment requirements in Section 012100 "Allowances."

	C. Unit Price No. 3: 10” diameter SDR 35 sewer pipe.
	1. Description: Installation of 10” diameter SDR 35 sewer pipe in accordance with specifications found on drawing C7.2 “DWSD Sewer Notes”.
	2. Unit of Measurement: 34TLinear feet of pipe.

	D. Unit Price No. 4: 8” diameter SDR 35 sewer pipe.
	1. Description: Installation of 8” diameter SDR 35 sewer pipe in accordance with specifications found on drawing C7.2 “DWSD Sewer Notes”.
	2. Unit of Measurement: Linear feet of pipe.




	012300 FL - ALTERNATES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for alternates.

	1.3 DEFINITIONS
	A. Alternate: An amount proposed by bidders and stated on the Bid Form for certain work defined in the bidding requirements that may be added to or deducted from the base bid amount if Owner decides to accept a corresponding change either in the amoun...
	1. Alternates described in this Section are part of the Work only if enumerated in the Agreement.
	2. The cost or credit for each alternate is the net addition to or deduction from the Contract Sum to incorporate alternate into the Work. No other adjustments are made to the Contract Sum.


	1.4 PROCEDURES
	A. Coordination: Revise or adjust affected adjacent work as necessary to completely integrate work of the alternate into Project.
	1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar items incidental to or required for a complete installation whether or not indicated as part of alternate.

	B. Notification: Immediately following award of the Contract, notify each party involved, in writing, of the status of each alternate. Indicate if alternates have been accepted, rejected, or deferred for later consideration. Include a complete descrip...
	C. Execute accepted alternates under the same conditions as other work of the Contract.
	D. Schedule: A schedule of alternates is included at the end of this Section. Specification Sections referenced in schedule contain requirements for materials necessary to achieve the work described under each alternate.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 SCHEDULE OF ALTERNATES
	A. Alternate No. 1: Seeded lawn in lieu of sodded lawn.
	1. Base Bid: Sodded lawn as indicated on sheet C5.1 Layout Plan and specified in Section 329200 Turf and Grasses.
	2. Alternate: Seeded lawn as indicated on sheet C5.1 Layout Plan and specified in Section 329200 Turf and Grasses.

	B. Alternate No. 2: 4” caliper trees in lieu of 6” caliper trees as indicated on C5.1 Layout Plan and specified in Section 329200 Plants.
	1. Base Bid:
	a. 6” caliper Acer saccharum
	b. 6” caliper Acer rubrum
	c. 6” caliper Quercus muehlenbergii
	d. 6” caliper Cercis canadensis
	e. 6” caliper Prunus ‘Kwanzan’

	2. Alternate:
	a. 4” caliper Acer saccharum
	b. 4” caliper Acer rubrum
	c. 4” caliper Quercus muehlenbergii
	d. 4” caliper Cercis canadensis
	e. 4” caliper Prunus ‘Kwanzan’
	END OF SECTION 012300





	024119 FL - SELECTIVE DEMOLITION
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Demolition and removal of selected site elements.

	B. Related Requirements:
	1. Section 017300 "Execution" for cutting and patching procedures.
	2. Section 311000 "Site Clearing" for site clearing and removal of above- and below-grade improvements.


	1.3 DEFINITIONS
	A. Remove: Detach items from existing construction and legally dispose of them off-site unless indicated to be removed and salvaged or removed and reinstalled.
	B. Remove and Salvage: Carefully detach from existing construction, in a manner to prevent damage, and deliver to Owner.
	C. Remove and Reinstall: Detach items from existing construction, prepare for reuse, and reinstall where indicated.
	D. Existing to Remain: Existing items of construction that are not to be permanently removed and that are not otherwise indicated to be removed, removed and salvaged, or removed and reinstalled.

	1.4 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain th...
	1. Carefully salvage in a manner to prevent damage and promptly return to Owner.


	1.5 PREINSTALLATION MEETINGS
	A. Predemolition Conference: Conduct conference at Project Site.
	1. Inspect and discuss condition of construction to be selectively demolished.
	2. Review requirements of work performed by other trades that rely on substrates exposed by selective demolition operations.
	3. Review areas where existing construction is to remain and requires protection.


	1.6 INFORMATIONAL SUBMITTALS
	A. Predemolition Photographs or Video: Submit before Work begins.

	1.7 FIELD CONDITIONS
	A. Owner will occupy portions of building immediately adjacent to selective demolition area. Conduct selective demolition so Owner's operations will not be disrupted.
	B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with selective demolition.
	D. Hazardous Materials: It is not expected that hazardous materials will be encountered in the Work.
	1. If suspected hazardous materials are encountered, do not disturb; immediately notify Architect and Owner.

	E. Storage or sale of removed items or materials on-site is not permitted.
	F. Utility Service: Maintain existing utilities indicated to remain in service and protect them against damage during selective demolition operations.


	PART 2 -  PRODUCTS
	2.1 PEFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning selective demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards: Comply with ANSI/ASSE A10.6 and NFPA 241.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped before starting selective demolition operations.
	B. Review record documents of existing construction provided by Owner. Owner does not guarantee that existing conditions are same as those indicated in record documents.
	C. Survey existing conditions and correlate with requirements indicated to determine extent of selective demolition required.
	D. When unanticipated mechanical, electrical, or structural elements that conflict with intended function or design are encountered, investigate and measure the nature and extent of conflict. Promptly submit a written report to Architect.

	3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS
	A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect them against damage.
	1. Comply with requirements for existing services/systems interruptions.

	B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, disconnect, and seal or cap off indicated utility services and mechanical/electrical systems serving areas to be selectively demolished.
	1. Arrange to shut off indicated utilities with utility companies.
	2. If services/systems are required to be removed, relocated, or abandoned, provide temporary services/systems that bypass area of selective demolition and that maintain continuity of services/systems to other parts of building.


	3.3 PREPARATION
	A. Site Access and Temporary Controls: Conduct selective demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	B. Temporary Facilities: Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	1. Provide protection to ensure safe passage of people around selective demolition area and to and from occupied portions of building.
	2. Provide temporary weather protection, during interval between selective demolition of existing construction on exterior surfaces and new construction, to prevent water leakage


	3.4 SELECTIVE DEMOLITION, GENERAL
	A. General: Demolish and remove existing construction only to the extent required by new construction and as indicated. Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Dispose of demolished items and materials promptly.

	B. Existing Items to Remain: Protect construction indicated to remain against damage and soiling during selective demolition. When permitted by Architect, items may be removed to a suitable, protected storage location during selective demolition and c...

	3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS
	A. Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to remain and at regular intervals using power-driven saw, then remove concrete between saw cuts.
	B. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, then break up and remove.

	3.6 DISPOSAL OF DEMOLISHED MATERIALS
	A. General: Except for items or materials indicated to be recycled, reused, salvaged, reinstalled, or otherwise indicated to remain Owner's property, remove demolished materials from Project site and legally dispose of them.
	1. Do not allow demolished materials to accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.

	B. Disposal: Transport demolished materials off Owner's property and legally dispose of them.

	3.7 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition operations. Return adjacent areas to condition existing before selective demolition operations began.



	033000 FL - CAST-IN-PLACE CONCRETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes, for the following:
	1. Footings.

	B. Related Sections:
	1. Section 312000 "Earth Moving" for drainage fill under slabs-on-grade.
	2. Section 321313 "Concrete Paving" for concrete pavement and walks.


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

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Design Mixtures: For each concrete mixture.
	C. Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication, bending, and placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical conne...

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer and Testing Agency.
	B. Material Certificates: For each of the following, signed by manufacturers:
	1. Cementitious materials.
	2. Admixtures.
	3. Form materials and form-release agents.
	4. Steel reinforcement and accessories.
	5. Waterstops.
	6. Curing compounds.
	7. Semirigid joint filler.
	8. Joint-filler strips.

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

	D. Field quality-control reports.
	E. Minutes of preinstallation conference.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications: A qualified installer who employs on Project personnel qualified as ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete Flatwork Technician.
	B. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities."

	C. Testing Agency Qualifications: An independent agency, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.
	1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, Grade 1, according to ACI CP-1 or an equivalent certification program.
	2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing Technician and Concrete Laboratory Testing Technician - Grade I. Testing Agency laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Techn...

	D. Source Limitations: Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from single source from single manufacturer.
	E. Welding Qualifications: Qualify procedures and personnel according to AWS D1.4/D 1.4M, "Structural Welding Code - Reinforcing Steel."
	F. ACI Publications: Comply with the following unless modified by requirements in the Contract Documents:
	1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5.
	2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

	G. Concrete Testing Service: Engage a qualified independent testing agency to perform material evaluation tests and to design concrete mixtures.
	H. Preinstallation Conference: Conduct conference at Project site.
	1. Before submitting design mixtures, review concrete design mixture and examine procedures for ensuring quality of concrete materials. Require representatives of each entity directly concerned with cast-in-place concrete to attend, including the foll...
	a. Contractor's superintendent.

	2. Review special inspection and testing and inspecting agency procedures for field quality control and concrete protection.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and damage.
	B. Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other contaminants.


	PART 2 -  PRODUCTS
	2.1 FORM-FACING MATERIALS
	A. Smooth-Formed Finished Concrete: Form-facing panels that will provide continuous, true, and smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.

	2.2 STEEL REINFORCEMENT
	A. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of preconsumer recycled content not less than 25 percent.
	B. Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.
	C. Steel Bar Mats: ASTM A 184/A 184M, fabricated from ASTM A 615/A 615M, Grade 60, deformed bars, assembled with clips.
	D. Plain-Steel Wire: ASTM A 82/A 82M, as drawn.
	E. Plain-Steel Welded Wire Reinforcement: ASTM A 185/A 185M, plain, fabricated from as-drawn steel wire into flat sheets.

	2.3 REINFORCEMENT ACCESSORIES
	A. Joint Dowel Bars: ASTM A 615/A 615M, Grade 60, plain-steel bars, cut true to length with ends square and free of burrs.
	B. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded wire reinforcement in place. Manufacture bar supports from steel wire, plastic, or precast concrete according to CRSI's "M...
	1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports.


	2.4 CONCRETE MATERIALS
	A. Cementitious Material: Use the following cementitious materials, of the same type, brand, and source, throughout Project:
	1. Portland Cement: ASTM C 150, Type I or Type III, gray. Supplement with the following:
	a. Fly Ash: ASTM C 618, Class F.
	b. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.


	B. Silica Fume: ASTM C 1240, amorphous silica.
	A. Normal-Weight Aggregates: ASTM C 33, Class 3S coarse aggregate or better, graded. Provide aggregates from a single source with documented service record data of at least 10 years' satisfactory service in similar applications and service conditions ...
	1. Maximum Coarse-Aggregate Size:  1-1/2 inches nominal.
	2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

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

	2.5 ADMIXTURES
	A. Air-Entraining Admixture: ASTM C 260.
	B. Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with other admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Do not use calcium chloride or admixtu...
	1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.
	2. Retarding Admixture: ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.


	2.6 WATERSTOPS
	A. Self-Expanding Butyl Strip Waterstops: Manufactured rectangular or trapezoidal strip, butyl rubber with sodium bentonite or other hydrophilic polymers, for adhesive bonding to concrete, 3/4 by 1 inch.
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. Carlisle Coatings & Waterproofing, Inc.; MiraSTOP.
	b. CETCO; Volclay Waterstop-RX.
	c. Concrete Sealants Inc.; Conseal CS-231.
	d. Greenstreak; Swellstop.
	e. Henry Company, Sealants Division; Hydro-Flex.
	f. JP Specialties, Inc.; Earth Shield Type 20.



	2.7 CURING MATERIALS
	A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application to fresh concrete.
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. Axim Italcementi Group, Inc.; CATEXOL CimFilm.
	b. BASF Construction Chemicals - Building Systems; Confilm.
	c. ChemMasters; SprayFilm.
	d. Conspec by Dayton Superior; Aquafilm.
	e. Dayton Superior Corporation; Sure Film (J-74).
	f. Edoco by Dayton Superior; BurkeFilm.
	g. Euclid Chemical Company (The), an RPM company; Eucobar.
	h. Kaufman Products, Inc.; Vapor-Aid.
	i. Lambert Corporation; LAMBCO Skin.
	j. L&M Construction Chemicals, Inc.; E-CON.
	k. Meadows, W. R., Inc.; EVAPRE.
	l. Metalcrete Industries; Waterhold.
	m. Nox-Crete Products Group; MONOFILM.
	n. Sika Corporation; SikaFilm.
	o. SpecChem, LLC; Spec Film.
	p. Symons by Dayton Superior; Finishing Aid.
	q. TK Products, Division of Sierra Corporation; TK-2120 TRI-FILM.
	r. Unitex; PRO-FILM.
	s. Vexcon Chemicals, Inc.; Certi-Vex Envio Set.


	B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. when dry.
	C. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	D. Water: Potable.
	E. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B, dissipating.
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. Anti-Hydro International, Inc.; AH Curing Compound #2 DR WB.
	b. BASF Construction Chemicals - Building Systems; Kure 200.
	c. ChemMasters; Safe-Cure Clear.
	d. Conspec by Dayton Superior; W.B. Resin Cure.
	e. Dayton Superior Corporation; Day-Chem Rez Cure (J-11-W).
	f. Edoco by Dayton Superior; Res X Cure WB.
	g. Euclid Chemical Company (The), an RPM company; Kurez W VOX; TAMMSCURE WB 30C.
	h. Kaufman Products, Inc.; Thinfilm 420.
	i. Lambert Corporation; AQUA KURE - CLEAR.
	j. L&M Construction Chemicals, Inc.; L&M Cure R.
	k. Meadows, W. R., Inc.; 1100-CLEAR.
	l. Nox-Crete Products Group; Resin Cure E.
	m. Right Pointe; Clear Water Resin.
	n. SpecChem, LLC; Spec Rez Clear.
	o. Symons by Dayton Superior; Resi-Chem Clear.
	p. TK Products, Division of Sierra Corporation; TK-2519 DC WB.
	q. Vexcon Chemicals, Inc.; Certi-Vex Enviocure 100.



	2.8 CONCRETE MIXTURES, GENERAL
	A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture or field test data, or both, according to ACI 301.
	1. Use a qualified independent testing agency for preparing and reporting proposed mixture designs based on laboratory trial mixtures.

	B. Cementitious Materials: Use fly ash, pozzolan, ground granulated blast-furnace slag, and silica fume as needed to reduce the total amount of portland cement, which would otherwise be used, by not less than 40 percent.  Limit percentage, by weight, ...
	1. Fly Ash: 25 percent.
	2. Combined Fly Ash and Pozzolan: 25 percent.
	3. Ground Granulated Blast-Furnace Slag: 50 percent.
	4. Combined Fly Ash or Pozzolan and Ground Granulated Blast-Furnace Slag: 50 percent portland cement minimum, with fly ash or pozzolan not exceeding 25 percent.
	5. Silica Fume: 10 percent.
	6. Combined Fly Ash, Pozzolans, and Silica Fume: 35 percent with fly ash or pozzolans not exceeding 25 percent and silica fume not exceeding 10 percent.
	7. Combined Fly Ash or Pozzolans, Ground Granulated Blast-Furnace Slag, and Silica Fume: 50 percent with fly ash or pozzolans not exceeding 25 percent and silica fume not exceeding 10 percent.

	C. Limit water-soluble, chloride-ion content in hardened concrete to the following:
	1. For reinforced concrete exposed to chloride:  0.15 percent by weight of cement.
	2. For reinforced concrete that will not be dry or protected from moisture:  0.30 percent by weight of cement.
	3. For reinforced concrete that will be dry or protected from moisture:  1.00 percent by weight of cement.

	D. Admixtures: Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing, high-range water-reducing, or plasticizing admixture in concrete, as required, for placement and workability.
	2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.
	3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial slabs and parking structure slabs, concrete required to be watertight, and concrete with a water-cementitious materials ratio below 0.50.


	2.9 CONCRETE MIXTURES FOR BUILDING ELEMENTS
	A. Footings: Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:  4000 PSI at 28 days.
	2. Maximum Water-Cementitious Materials Ratio:  0.45.
	3. Slump Limit:  8 inches for concrete with verified slump of 2 to 4 inches before adding high-range water-reducing admixture or plasticizing admixture, plus or minus 1 inch.
	4. Air Content:  5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch nominal maximum aggregate size.
	5. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 1-inch and 3/4-inch nominal maximum aggregate size.


	2.10 FABRICATING REINFORCEMENT
	A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

	2.11 CONCRETE MIXING
	A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M, and furnish batch ticket information.
	1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery time to 60 minutes.

	B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M. Mix concrete materials in appropriate drum-type batch machine mixer.
	1. For mixer capacity of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but not more than 5 minutes after ingredients are in mixer, before any part of batch is released.
	2. For mixer capacity larger than 1 cu. yd., increase mixing time by 15 seconds for each additional 1 cu. yd..
	3. Provide batch ticket for each batch discharged and used in the Work, indicating Project identification name and number, date, mixture type, mixture time, quantity, and amount of water added. Record approximate location of final deposit in structure.



	PART 3 -  EXECUTION
	3.1 FORMWORK
	A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, until structure can support such loads.
	B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of ACI 117.
	C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:
	1. Class A, 1/8 inch for smooth-formed finished surfaces.
	2. Class B, 1/4 inch for rough-formed finished surfaces.

	D. Construct forms tight enough to prevent loss of concrete mortar.
	E. Fabricate forms for easy removal without hammering or prying against concrete surfaces. Provide crush or wrecking plates where stripping may damage cast concrete surfaces. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 ver...
	1. Install keyways, reglets, recesses, and the like, for easy removal.
	2. Do not use rust-stained steel form-facing material.

	F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required elevations and slopes in finished concrete surfaces. Provide and secure units to support screed strips; use strike-off templates or compacting-type screeds.
	G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork is inaccessible. Close openings with panels tightly fitted to forms and securely braced to prevent loss of concrete mortar. Locate temporary openings in f...
	H. Chamfer exterior corners and edges of permanently exposed concrete.
	I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads required in the Work. Determine sizes and locations from trades providing such items.
	J. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and other debris just before placing concrete.
	K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain proper alignment.
	L. Coat contact surfaces of forms with form-release agent, according to manufacturer's written instructions, before placing reinforcement.

	3.2 EMBEDDED ITEMS
	A. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place concrete. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be e...
	1. Install anchor rods, accurately located, to elevations required and complying with tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and Bridges."
	2. Install reglets to receive waterproofing and to receive through-wall flashings in outer face of concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and other conditions.
	3. Install dovetail anchor slots in concrete structures as indicated.


	3.3 REMOVING AND REUSING FORMS
	A. General: Formwork for sides of beams, walls, columns, and similar parts of the Work that does not support weight of concrete may be removed after cumulatively curing at not less than 50 deg F for 24 hours after placing concrete. Concrete has to be ...
	1. Leave formwork for beam soffits, joists, slabs, and other structural elements that supports weight of concrete in place until concrete has achieved at least 70 percent of its 28-day design compressive strength.
	2. Remove forms only if shores have been arranged to permit removal of forms without loosening or disturbing shores.

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

	3.4 STEEL REINFORCEMENT
	A. General: Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.
	1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before placing concrete.

	B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that would reduce bond to concrete.
	C. Accurately position, support, and secure reinforcement against displacement. Locate and support reinforcement with bar supports to maintain minimum concrete cover. Do not tack weld crossing reinforcing bars.
	1. Weld reinforcing bars according to AWS D1.4/D 1.4M, where indicated.

	D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
	E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to minimize sagging. Lap edges and ends of adjoining sheets at least one mesh spacing. Offset laps of adjoining sheet widths to prevent continuous laps in eithe...
	F. Epoxy-Coated Reinforcement: Repair cut and damaged epoxy coatings with epoxy repair coating according to ASTM D 3963/D 3963M. Use epoxy-coated steel wire ties to fasten epoxy-coated steel reinforcement.
	G. Zinc-Coated Reinforcement: Repair cut and damaged zinc coatings with zinc repair material according to ASTM A 780. Use galvanized steel wire ties to fasten zinc-coated steel reinforcement.

	3.5 WATERSTOPS
	A. Flexible Waterstops: Install in construction joints and at other joints indicated to form a continuous diaphragm. Install in longest lengths practicable. Support and protect exposed waterstops during progress of the Work. Field fabricate joints in ...
	B. Self-Expanding Strip Waterstops: Install in construction joints and at other locations indicated, according to manufacturer's written instructions, adhesive bonding, mechanically fastening, and firmly pressing into place. Install in longest lengths...

	3.6 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is complete and that required inspections have been performed.
	B. Do not add water to concrete during delivery, at Project site, or during placement unless approved by Architect.
	C. Before test sampling and placing concrete, water may be added at Project site, subject to limitations of ACI 301.
	1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.

	D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete will be placed on concrete that has hardened enough to cause seams or planes of weakness. If a section cannot be placed continuously, provide ...
	1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures and in a manner to avoid inclined construction joints.
	2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.
	3. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 34T6 inches34T45T (150 mm)45T into preceding layer. Do not insert vibrato...

	E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of construction joints, until placement of a panel or section is complete.
	1. Consolidate concrete during placement operations so concrete is thoroughly worked around reinforcement and other embedded items and into corners.
	2. Maintain reinforcement in position on chairs during concrete placement.
	3. Screed slab surfaces with a straightedge and strike off to correct elevations.
	4. Slope surfaces uniformly to drains where required.
	5. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface plane, before excess bleedwater appears on the surface. Do not further disturb slab surfaces before starting finishing operations.

	F. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When average high and low temperature is expected to fall below 34T40 deg F34T45T (4.4 deg C)45T for three successive days, maintain delivered concrete mixture temperature within the temperature range required by ACI 301.
	2. Do not use frozen materials or materials containing ice or snow. Do not place concrete on frozen subgrade or on subgrade containing frozen materials.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mixture designs.

	G. Hot-Weather Placement: Comply with ACI 301 and as follows:
	1. Maintain concrete temperature below 34T90 deg F34T45T (32 deg C)45T at time of placement. Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total amount of mixing water. Using ...
	2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep subgrade uniformly moist without standing water, soft spots, or dry areas.


	3.7 FINISHING FORMED SURFACES
	A. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes and defects repaired and patched. Remove fins and other projections that exceed specified limits on formed-surface irregularities.
	1. Apply to concrete surfaces not exposed to public view.

	B. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and defects. Remove fins and other projections that exceed specified ...
	1. Apply to concrete surfaces exposed to public view, to receive a rubbed finish, to be covered with a coating or covering material applied directly to concrete.

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

	3.8 MISCELLANEOUS CONCRETE ITEMS
	A. Filling In: Fill in holes and openings left in concrete structures after work of other trades is in place unless otherwise indicated. Mix, place, and cure concrete, as specified, to blend with in-place construction. Provide other miscellaneous conc...

	3.9 CONCRETE PROTECTING AND CURING
	A. General: Protect freshly placed concrete from premature drying and excessive cold or hot temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather protection during curing.
	B. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations. Apply according to manufacturer's written ins...
	C. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported slabs, and other similar surfaces. If forms remain during curing period, moist cure after loosening forms. If removing forms before end of curing period, contin...
	D. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed surfaces, including floors and slabs, concrete floor toppings, and other surfaces.
	E. Cure concrete according to ACI 308.1, by one or a combination of the following methods:
	1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated, and kept continuously wet. Cover concrete surfaces and edges with 12-inch lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches, and sealed by waterproof tape or adhesive. Cure for not l...
	a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive floor coverings.
	b. Cure concrete surfaces to receive floor coverings with either a moisture-retaining cover or a curing compound that the manufacturer certifies will not interfere with bonding of floor covering used on Project.

	3. Curing Compound: Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three hours after initial application. Maintain continuity of coatin...
	a. Removal: After curing period has elapsed, remove curing compound without damaging concrete surfaces by method recommended by curing compound manufacturer unless manufacturer certifies curing compound will not interfere with bonding of floor coverin...

	4. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a continuous operation by power spray or roller according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three hours after initia...


	3.10 CONCRETE SURFACE REPAIRS
	A. Defective Concrete: Repair and patch defective areas when approved by Architect. Remove and replace concrete that cannot be repaired and patched to Architect's approval.
	B. Patching Mortar: Mix dry-pack patching mortar, consisting of one part portland cement to two and one-half parts fine aggregate passing a No. 16 sieve, using only enough water for handling and placing.
	C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains and other discolorations that cannot be removed by cle...
	1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1/2 inch in any dimension to solid concrete. Limit cut depth to 3/4 inch. Make edges of cuts perpendicular to concrete surface. Clean, dampen with water, and brus...
	2. Repair defects on surfaces exposed to view by blending white portland cement and standard portland cement so that, when dry, patching mortar will match surrounding color. Patch a test area at inconspicuous locations to verify mixture and color matc...
	3. Repair defects on concealed formed surfaces that affect concrete's durability and structural performance as determined by Architect.

	D. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for finish and verify surface tolerances specified for each surface. Correct low and high areas. Test surfaces sloped to drain for trueness of slope and smoothness; use ...
	1. Repair finished surfaces containing defects. Surface defects include spalls, popouts, honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that penetrate to reinforcement or completely through unreinforced sections regardless...
	2. After concrete has cured at least 14 days, correct high areas by grinding.
	3. Correct localized low areas during or immediately after completing surface finishing operations by cutting out low areas and replacing with patching mortar. Finish repaired areas to blend into adjacent concrete.
	4. Correct other low areas scheduled to receive floor coverings with a repair underlayment. Prepare, mix, and apply repair underlayment and primer according to manufacturer's written instructions to produce a smooth, uniform, plane, and level surface....
	5. Correct other low areas scheduled to remain exposed with a repair topping. Cut out low areas to ensure a minimum repair topping depth of 1/4 inch to match adjacent floor elevations. Prepare, mix, and apply repair topping and primer according to man...
	6. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, by cutting out and replacing with fresh concrete. Remove defective areas with clean, square cuts and expose steel reinforcement with at least a 3/4-inch clear...
	7. Repair random cracks and single holes 1 inch or less in diameter with patching mortar. Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and loose particles. Dampen cleaned concrete surfaces and apply bonding agent....

	E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and patching mortar.
	F. Repair materials and installation not specified above may be used, subject to Architect's approval.

	3.11 FIELD QUALITY CONTROL
	A. Testing and Inspecting:  Owner will engage a special inspector and qualified testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Inspections:
	1. Steel reinforcement placement.
	2. Steel reinforcement welding.
	3. Headed bolts and studs.
	4. Verification of use of required design mixture.
	5. Concrete placement, including conveying and depositing.
	6. Curing procedures and maintenance of curing temperature.
	7. Verification of concrete strength before removal of shores and forms from beams and slabs.

	C. Concrete Tests: Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50 cu. yd. or fraction thereof.
	2. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. or fraction thereof of each concrete mixture placed each day.
	a. When frequency of testing will provide fewer than five compressive-strength tests for each concrete mixture, testing shall be conducted from at least five randomly selected batches or from each batch if fewer than five are used.

	3. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mixture. Perform additional tests when concrete consistency appears to change.
	4. Air Content: ASTM C 231, pressure method, for normal-weight concrete; one test for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	5. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is 40 deg F and below and when 80 deg F and above, and one test for each composite sample.
	6. Compression Test Specimens: ASTM C 31/C 31M.
	a. Cast and laboratory cure two sets of two standard cylinder specimens for each composite sample.
	b. Cast and field cure two sets of two standard cylinder specimens for each composite sample.

	7. Compressive-Strength Tests: ASTM C 39/C 39M; test one set of two laboratory-cured specimens at 7 days and one set of two specimens at 28 days.
	a. Test one set of two field-cured specimens at 7 days and one set of two specimens at 28 days.
	b. A compressive-strength test shall be the average compressive strength from a set of two specimens obtained from same composite sample and tested at age indicated.

	8. When strength of field-cured cylinders is less than 85 percent of companion laboratory-cured cylinders, Contractor shall evaluate operations and provide corrective procedures for protecting and curing in-place concrete.
	9. Strength of each concrete mixture will be satisfactory if every average of any three consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive st...
	10. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor within 48 hours of testing. Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name ...
	11. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be permitted by Architect but will not be used as sole basis for approval or rejection of concrete.
	12. Additional Tests: Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Architect. Testing and i...
	13. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	14. Correct deficiencies in the Work that test reports and inspections indicate do not comply with the Contract Documents.




	129300 - SITE FURNISHINGS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes:
	1. Benches


	1.3 SUBMITTALS
	A. Product data:
	1. Manufacturer’s standard product literature.
	2. Shop drawings.
	3. Installation instructions.
	4. Maintenance instructions.



	B. Submit powdercoat finish samples for approval.
	1.4 QUALITY ASSURANCE
	A. Manufacturer Qualifications
	1. Delivery, Storage and Handling
	2. Handle products in accordance with manufacturer’s instructions.
	3. Store products in manufacturer’s original packaging until ready for installation.
	4. Protect products from impacts and abrasion during storage.


	1.5 WARRANTY
	A. Provide manufacturer’s standard warranty.
	1. Warranty terms: one year from date of invoice against defects in materials and  workmanship.



	PART 2 -  PRODUCTS
	2.1 BENCH
	A. Manufacturer:  Landscape Forms Inc. 431 Lawndale Avenue, Kalamazoo, Michigan 49048 (800) 521-2546 www.landscapeforms.com
	B. Model: Plexus II
	C. Color: Contractor to submit available colors for owner selection
	D. Support style: Straight
	E. Seat style: Backed seats
	F. Number of seats on support: Four
	G. Arm options: Arms at end and middle
	H. Table option: No Table
	I. Mounting: Surface Mount


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for correct and level finished grade, mounting surfaces, installation tolerances, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Comply with manufacturer's written installation instructions unless more stringent requirements are indicated.  Complete field assembly of site furnishings where required.
	B. Unless otherwise indicated, install site furnishings after landscaping and paving have been completed.
	C. Install site furnishings level, plumb, true, and positioned at locations indicated on Drawings.
	END OF SECTION 129300




	131200 - Water Features
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. Published specifications, standards, tests, or recommended methods of trade, industry, environmental organizations and applicable code apply to work of this section.

	1.2 SUMMARY
	A. Section includes the exposing and testing of all components of the existing fountain, providing written recommendation for repair and replacement of all required equipment, materials and connections to provide a fully operating Fountain consistent ...

	1.3 SECTION INCLUDES
	A. Furnish all labor, materials, equipment and services for the renovation of existing water feature mechanical system complete and operable ready for owner use.  Original drawings are provided for contractors use in determining original design intent...
	B. The work is outlined in sequential phases as to verify existing conditions before proceeding with corrective work. The work generally includes, but is not necessarily limited to the following:
	1. Verification of Existing Conditions and Recommendations Report
	a. Verification of Existing Conditions
	1) Drain any remaining water from fountain. Use approved methods for discharge and disposal of waste water and solid waste.
	2) Air test existing below grade plumbing and electrical lines. Provide test results to owner. Do not proceed until owner has responded in writing to test results.

	b. Cleaning
	1) Clean water storage trough and do visual inspection of trough. All surfaces within trough should be thoroughly cleaned to remove any contaminations. Properly dispose of all waste materials.
	2) Perform a 24hr water static test of water trough to verify water tightness.
	3) Provide written report on structural and waterproof integrity of structure to owner. Do not proceed until owner has responded in writing to report.
	4) Flush all plumbing and conduit runs to ensure all waste and contamination has been removed from plumbing.
	5) Clean nozzle bodies, jet grates and all fountain fixtures.

	c. Recommendations Report
	1) Prepare a written report containing a description of existing conditions and materials noting any deficiencies, malfunctions or broken equipment.
	2) Include an itemized recommendation for fountain repair.  Recommendations to include specific materials, manufacturers, item numbers, and associated costs for materials and installation.  Include drawings and design calculations signed and sealed by...
	3) Do not proceed with renovation work until owner has reviewed report and determined level of repair approved.


	2. Renovation of Fountain
	a. Upon recommendation and approval of the owner proceed with approved repairs utilizing agreed upon scope and fee per the Fountain Renovation allowance.
	b. Provide all needed construction shop drawings, product data and finish selections for architectural review and approval.
	c. Provide layout of all equipment and piping work in equipment vault.
	d. Coordination with electrical contractor for equipment wiring, hookup and grounding.
	e. Coordination with mechanical contractor for water and waste connections.
	f. Coordination with all other trades with the installation of water features mechanical systems.
	g. Provide startup services and ensure proper fountain operation.
	h. Owner's maintenance training of system.
	i. As built drawings, schematics and maintenance manuals.


	C. Refer to the construction drawings for additional information.

	1.4 RELATED SECTIONS
	A. Review requirements of all other specification sections and project plans as they relate to or required for work of this section.

	1.5 QUALITY ASSURANCE AND QUALIFICATIONS
	A. Wherever the term "Architect" appears in these specifications it refers to and shall be interpreted as "Landscape Architect".
	B. Wherever the term "Contractor" appears in these specifications it refers to and shall be interpreted as "Water Feature Contractor".
	C. The architect reserves the right to accept or reject any and all qualifications submittals and to waive any informality or irregularity in any submittals.
	1. The purpose of the qualification requirements is to aid the architect in the evaluation of contractors to provide work to desired quality.
	2. The contractor shall have a minimum of five (5) years' experience in successful provision and construction of similar facilities. The contractor shall provide experienced trades persons who have experience in installing mechanical piping systems. T...
	a. The contractor shall provide evidence and references for the successful completion of at least three (3) facilities, similar in scope and quality to that of this project
	b. The contractor shall examine the site of the proposed work and familiarize himself with all conditions which may affect the performance of his work.

	3. Qualifications statements shall be provided on or before the bid date. Such statements shall be used as part of the bid evaluation process.
	4. All sub trades using workmen in the performance of this work are to be experienced journeyman tradesmen in their specific area of work.

	D. Installation shall be coordinated with all surrounding surfaces.
	E. In the acceptance or rejection of the water feature construction, no allowance will be made for lack of skill on the part of workmen.
	F. Comply with the requirements of other sections as they relate to water features work.
	G. Comply with all applicable codes and ordinances.
	H. Where provisions of pertinent codes and standards conflict with this specifications or drawings, the more stringent provisions shall govern.
	I. Warranty: Warranty all products and installation of this work for a period no less than one year, or as specified in the General Conditions, and as described in the appropriate section of the architect's specifications. Warranty items do not cover ...
	J. Review, inspect and accept existing conditions, including work completed under previous bid packages, prior to commencement of water features related work.
	K. Permits: Unless noted otherwise, arrange for and pay all permit and inspection fees necessary for execution and proper completion of the work.
	L. Published specifications, standards, tests, or recommended methods of trade, industry or governmental organizations apply to this work and where cited by abbreviations noted below.
	1. Uniform Building Code, (UBC)
	2. Uniform Plumbing code, (UPC)
	3. National Electric Code.
	4. American National Standards Institute (ANSI).
	5. American Concrete Institution's Publications (ACI)
	6. National Sanitation Foundation (NSF)
	7. American Society for Testing and Materials (ASTM)
	8. Commercial Standards (CS)
	9. Michigan Department of Environmental Quality (MDEQ)
	10. Local Health Departments

	M. Use only equipment and materials in new condition. Remove all defective or rejected equipment and materials from the site.
	N. During construction, protect all work from any damage by accident, weather or otherwise. All work damaged by failure to provide adequate protection shall be removed and replaced at the expense of the contractor.
	O. Damage:
	1. The contractor shall be responsible for the damage to mechanical piping equipment, and shall repair or replace with new materials damage resulting from work due to construction or testing of work per this section.
	2. The contractor shall be responsible for damage caused by leaks in any of the piping systems or fittings, or by overflow of water features which are the results of the contractor's deficit or faulty work for a period of one year.

	P. Do not construe anything in the drawings or specifications to permit work not conforming to all governmental and professional trade requirements. The regulations shall govern where they require higher standards or are violated by the drawings and s...

	1.6 SUBMITTALS
	A. Provide submittals in accordance with the General Conditions, Special Provisions, General Requirements and Submittal Section, of the Architects specifications. Specific requirements are included below.
	B. Submit product information, including:
	1. Manufacturer's name and address
	2. Installation requirements.
	3. Parts lists.

	C. Layout drawings confirming relationships and coordination with final locations of project elements.
	D. Record as built conditions and submit as built drawings at project completion.
	E. Contractor shall assemble and prepare an operation and maintenance manuals for the facility which shall provide at least the following for each of the major feature or mechanical rooms:
	1. A general narrative description of the features and systems.
	2. A general discussion of water feature maintenance, including water chemistry, water quality, finishes and any important elements requiring special attention.
	3. A specific description of each of the features major system mechanical/electrical components.
	4. A reduced layout of the mechanical room plans, mechanical schematics, piping plan and equipment lists.
	5. Copies of equipment manufacturer's installation, operation and maintenance instructions, cross-indexed to the lists and plans above.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver all materials to the job site in manufacturer's original unopened containers with all labels intact and legible.
	B. Store all materials under cover in a manner to prevent damage and contamination.
	C. In the event of damage, immediately make all repairs and replacements necessary at no additional cost to the Architect.

	1.8 JOB CONDITIONS
	A. Coordinate work under this Section closely with work of other trades wherever such work affects or is affected by work included herein.
	B. Comply with all minimum temperature recommendations of the specific manufactures equipment.
	C. Use all means necessary to protect the mechanical systems and equipment before, during and after installation and to protect the installed work and materials of other trades.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Water feature materials and equipment: As indicated. All construction materials and equipment are to be top quality and of new condition, unless noted otherwise.


	PART 3 -  EXECUTION
	3.1 INSPECTION
	A. Before beginning any portion of this work, carefully inspect the existing conditions and installed work to other trades and verify that all such work is complete to the point where the next section of the installation may properly commence.
	B. In the event of discrepancy, do not proceed with installation in areas of discrepancy until all such discrepancies have been resolved.
	C. The site is to be maintained and in clean condition.
	D. Coordinate the work as required with the Owner, the Architect and other trades.
	END OF SECTION 131200
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	265600A lighting fixture product data sheets
	311000- SITE CLEARING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Removing existing vegetation.
	2. Clearing and grubbing.
	3. Stripping and stockpiling topsoil.
	4. Removing above- and below-grade site improvements.
	5. Disconnecting, capping or sealing, and removing site utilities and/or abandoning site utilities in place.
	6. Temporary erosion- and sedimentation-control measures.


	1.3 DEFINITIONS
	A. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	B. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, the surface soil can be subsoil.
	C. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface soil and is the zone where plant roots grow.
	D. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface soil and is the zone where plant roots grow.  Its appearance is generally friable, pervious, and black or a darker shade of brown, gr...
	E. Plant-Protection Zone:  Area surrounding individual trees, groups of trees, shrubs, or other vegetation to be protected during construction, and indicated on Drawings.
	F. Tree-Protection Zone:  Area surrounding individual trees or groups of trees to be protected during construction, and defined by a circle concentric with each tree with a radius 1.5 times the diameter of the drip line unless otherwise indicated.
	G. Vegetation:  Trees, shrubs, groundcovers, grass, and other plants.

	1.4 MATERIAL OWNERSHIP
	A. Except for stripped topsoil and other materials indicated to be stockpiled or otherwise remain Owner's property, cleared materials shall become Contractor's property and shall be removed from Project site.

	1.5 SUBMITTALS
	A. Existing Conditions:  Documentation of existing trees and plantings, adjoining construction, and site improvements that establishes preconstruction conditions that might be misconstrued as damage caused by site clearing.
	1. Use sufficiently detailed photographs or videotape.
	2. Include plans and notations to indicate specific wounds and damage conditions of each tree or other plants designated to remain.

	B. Record Drawings:  Identifying and accurately showing locations of capped utilities and other subsurface structural, electrical, and mechanical conditions.

	1.6 QUALITY ASSURANCE
	A. Preinstallation Conference:  Conduct conference at Project site.

	1.7 PROJECT CONDITIONS
	A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during site-clearing operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or authorities having jurisdiction.

	B. Improvements on Adjoining Property:  Authority for performing site clearing indicated on property adjoining Owner's property will be obtained by Owner before award of Contract.
	1. Do not proceed with work on adjoining property until directed by Architect.

	C. Utility Locator Service:  Notify “Call Before You Dig” for area where Project is located before site clearing.
	D. Do not commence site clearing operations until temporary erosion- and sedimentation-control and plant-protection measures are in place.
	E. Soil Stripping, Handling, and Stockpiling:  Perform only when the topsoil is dry or slightly moist.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Satisfactory Soil Material:  Requirements for satisfactory soil material are specified in Section 312000 "Earth Moving."
	1. Obtain approved borrow soil material off-site when satisfactory soil material is not available on-site.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect and maintain benchmarks and survey control points from disturbance during construction.
	B. Protect existing site improvements to remain from damage during construction.
	1. Restore damaged improvements to their original condition, as acceptable to Owner.


	3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL
	A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to erosion- and sedimentation-control Drawings and requ...
	B. Verify that flows of water redirected from construction areas or generated by construction activity do not enter or cross protection zones.
	C. Inspect, maintain, and repair erosion- and sedimentation-control measures during construction until permanent vegetation has been established.
	D. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.

	3.3 EXISTING UTILITIES
	A. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in place.
	1. Arrange with utility companies to shut off indicated utilities.

	B. Protect in place utilities to remain in place.
	C. Interrupting Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirement...
	1. Notify Construction Manager not less than two days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without Architect's written permission.

	D. Excavate for and remove underground utilities indicated to be removed.

	3.4 CLEARING AND GRUBBING
	A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new construction.
	1. Grind down stumps and remove roots, obstructions, and debris to a depth of 33T18 inches33T below exposed subgrade.
	2. Use only hand methods for grubbing within protection zones.
	3. Chip removed tree branches and dispose of off-site.

	B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further excavation or earthwork is indicated.
	1. Place fill material in horizontal layers not exceeding a loose depth of 33T8 inches33T, and compact each layer to a density equal to adjacent original ground.


	3.5 TOPSOIL STRIPPING
	A. Remove sod and grass before stripping topsoil.
	B. Strip topsoil to depth of 33T6 inches33T in a manner to prevent intermingling with underlying subsoil or other waste materials.
	1. Remove subsoil and nonsoil materials from topsoil, including clay lumps, gravel, and other objects more than 33T2 inches33T in diameter; trash, debris, weeds, roots, and other waste materials.

	C. Stockpile topsoil away from edge of excavations without intermixing with subsoil.  Grade and shape stockpiles to drain surface water.  Cover to prevent windblown dust and erosion by water.
	1. Do not stockpile topsoil within protection zones.
	2. Stockpile surplus topsoil to allow for respreading deeper topsoil.


	3.6 SITE IMPROVEMENTS
	A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate new construction.
	B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated.
	1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut along line of existing pavement to remain before removing adjacent existing pavement.  Saw-cut faces vertically.


	3.7 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove obstructions, demolished materials, and waste materials including trash and debris, and legally dispose of them off Owner's property.
	B. Soil material to remain on site.  If surplus soil material is developed consult Environmental report and Landscape Architect to determine requirements for removal offsite.
	C. Separate recyclable materials produced during site clearing from other non-recyclable materials.  Store or stockpile without intermixing with other materials and transport them to recycling facilities.  Do not interfere with other Project work.



	312000 FL - EARTH MOVING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Preparing subgrades for walks, pavements, turf and grasses and plants.
	2. Subbase course for concrete walks and pavements.
	3. Excavating and backfilling trenches for utilities and pits for buried utility structures.


	1.3 DEFINITIONS
	A. Backfill:  Soil material or controlled low-strength material used to fill an excavation.
	1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to support sides of pipe.
	2. Final Backfill:  Backfill placed over initial backfill to fill a trench.

	B. Base Course:  Aggregate layer placed between the subbase course and hot-mix asphalt paving.
	C. Bedding Course:  Aggregate layer placed over the excavated subgrade in a trench before laying pipe.
	D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill.
	E. Drainage Course:  Aggregate layer supporting the slab-on-grade that also minimizes upward capillary flow of pore water.
	F. Excavation:  Removal of material encountered above subgrade elevations and to lines and dimensions indicated.
	1. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions as directed by Architect.  Authorized additional excavation and replacement material will be paid for according to Contract provisions ...
	2. Bulk Excavation:  Excavation more than 10 feet (3 m) in width and more than 30 feet (9 m) in length.
	3. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions without direction by Architect.  Unauthorized excavation, as well as remedial work directed by Architect, shall be without additional compensation.

	G. Fill:  Soil materials used to raise existing grades.
	H. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders of rock material that exceed 1 cu. yd. (0.76 cu. m)  for bulk excavation or 3/4 cu. yd. (0.57 cu. m)  for footing, trench, and pit excavation that cannot...
	1. Excavation of Footings, Trenches, and Pits:  Late-model, track-mounted hydraulic excavator; equipped with a 42-inch- (1065-mm-) wide, maximum, short-tip-radius rock bucket; rated at not less than 138-hp (103-kW) flywheel power with bucket-curling f...
	2. Bulk Excavation:  Late-model, track-mounted loader; rated at not less than 230-hp (172-kW) flywheel power and developing a minimum of 47,992-lbf (213.3-kN) breakout force with a general-purpose bare bucket; measured according to SAE J-732.

	I. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders of rock material 3/4 cu. yd. (0.57 cu. m) or more in volume that exceed a standard penetration resistance of 100 blows/2 inches (97 blows/50 mm) when tes...
	J. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical appurtenances, or other man-made stationary features constructed above or below the ground surface.
	K. Subbase Course:  Aggregate layer placed between the subgrade and base course for hot-mix asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk.
	L. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill immediately below subbase, drainage fill, drainage course, or topsoil materials.
	M. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground services within buildings.

	1.4 INFORMATIONAL SUBMITTALS
	A. Preexcavation Photographs or Videotape:  Show existing conditions of adjoining construction and site improvements, including finish surfaces that might be misconstrued as damage caused by earth moving operations.  Submit before earth moving begins.

	1.5 QUALITY ASSURANCE
	A. Geotechnical Testing Agency Qualifications:  Qualified according to ASTM E 329 and ASTM D 3740 for testing indicated.
	B. Preexcavation Conference:  Conduct conference at Project site.

	1.6 PROJECT CONDITIONS
	A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during earth moving operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or authorities having jurisdiction.

	B. Improvements on Adjoining Property:  Authority for performing earth moving indicated on property adjoining Owner's property will be obtained by Owner before award of Contract.
	1. Do not proceed with work on adjoining property until directed by Owner.

	C. Utility Locator Service:  Notify utility locator service for area where Project is located before beginning earth moving operations.


	PART 2 -  PRODUCTS
	2.1 SOIL MATERIALS
	A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Satisfactory Soils:  Soil Classification Groups GW, GP, GM, SW, SP, and SM according to ASTM D 2487, or a combination of these groups; free of rock or gravel larger than 3 inches (75 mm) in any dimension, debris, waste, frozen materials, vegetation...
	C. Unsatisfactory Soils:  Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT according to ASTM D 2487, or a combination of these groups.
	1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum moisture content at time of compaction.

	D. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch (37.5-mm) sieve and not more than 12 percent passing a ...
	E. Base Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1-1/2-inch (37.5-mm) sieve and not more than 8 percent passing a No. 20...
	F. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch (37.5-mm) sieve and not more than 12 percent passing a N...
	G. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch (25-mm) sieve and not more than 8 percent passing a No. 200 (0...
	H. Drainage Course:  Narrowly graded mixture of [washed ]crushed stone, or crushed or uncrushed gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch (37.5-mm) sieve and 0 to 5 percent passing a No. 8 (2.36-mm) si...
	I. Filter Material:  Narrowly graded mixture of natural or crushed gravel, or crushed stone and natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1-inch (25-mm) sieve and 0 to 5 percent passing a No. 4 (4.75-mm) si...
	J. Sand:  ASTM C 33; fine aggregate.
	K. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to a dense state.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earth moving operations.
	B. Protect and maintain erosion and sedimentation controls during earth moving operations.
	C. Protect subgrades and foundation soils from freezing temperatures and frost.  Remove temporary protection before placing subsequent materials.

	3.2 DEWATERING
	A. Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades, and from flooding Project site and surrounding area.
	B. Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation.
	1. Reroute surface water runoff away from excavated areas.  Do not allow water to accumulate in excavations.  Do not use excavated trenches as temporary drainage ditches.


	3.3 EXPLOSIVES
	A. Explosives:  Do not use explosives.

	3.4 EXCAVATION, GENERAL
	A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, and obstructions.  No changes in the Contrac...
	1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, replace with satisfactory soil materials.
	2. Remove rock to lines and grades indicated to permit installation of permanent construction without exceeding the following dimensions:
	a. 24 inches (600 mm) outside of concrete forms other than at footings.
	b. 12 inches (300 mm) outside of concrete forms at footings.
	c. 6 inches (150 mm) outside of minimum required dimensions of concrete cast against grade.
	d. Outside dimensions of concrete walls indicated to be cast against rock without forms or exterior waterproofing treatments.
	e. 6 inches (150 mm) beneath bottom of concrete slabs-on-grade.
	f. 6 inches (150 mm) beneath pipe in trenches, and the greater of 24 inches (600 mm) wider than pipe or 42 inches (1065 mm) wide.


	B. Classified Excavation:  Excavate to subgrade elevations.  Material to be excavated will be classified as earth and rock.  Do not excavate rock until it has been classified and cross sectioned by Architect.  The Contract Sum will be adjusted for roc...
	1. Earth excavation includes excavating pavements and obstructions visible on surface; underground structures, utilities, and other items indicated to be removed; together with soil, boulders, and other materials not classified as rock or unauthorized...
	a. Intermittent drilling; blasting, if permitted; ram hammering; or ripping of material not classified as rock excavation is earth excavation.

	2. Rock excavation includes removal and disposal of rock.  Remove rock to lines and subgrade elevations indicated to permit installation of permanent construction without exceeding the following dimensions:
	a. 24 inches (600 mm) outside of concrete forms other than at footings.
	b. 12 inches (300 mm) outside of concrete forms at footings.
	c. 6 inches (150 mm) outside of minimum required dimensions of concrete cast against grade.
	d. Outside dimensions of concrete walls indicated to be cast against rock without forms or exterior waterproofing treatments.
	e. 6 inches (150 mm) beneath bottom of concrete slabs-on-grade.
	f. 6 inches (150 mm)  beneath pipe in trenches, and the greater of 24 inches (600 mm) wider than pipe or 42 inches (1065 mm) wide.



	3.5 EXCAVATION FOR WALKS AND PAVEMENTS
	A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and subgrades.

	3.6 EXCAVATION FOR UTILITY TRENCHES
	A. Excavate trenches to indicated gradients, lines, depths, and elevations.
	1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below frost line.

	B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or conduit.  Excavate trench walls vertically from trench bottom to 12 inches (300 mm) higher than top of pipe or conduit unless otherwise indicated.
	1. Clearance:  12 inches (300 mm) each side of pipe or conduit or as indicated.

	C. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of pipes and conduit.  Shape subgrade to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits. ...
	1. For pipes and conduit less than 6 inches (150 mm) in nominal diameter, hand-excavate trench bottoms and support pipe and conduit on an undisturbed subgrade.
	2. For pipes and conduit 6 inches (150 mm) or larger in nominal diameter, shape bottom of trench to support bottom 90 degrees of pipe or conduit circumference.  Fill depressions with tamped sand backfill.
	3. For flat-bottomed, multiple-duct conduit units, hand-excavate trench bottoms and support conduit on an undisturbed subgrade.
	4. Excavate trenches 6 inches (150 mm) deeper than elevation required in rock or other unyielding bearing material to allow for bedding course.

	D. Trench Bottoms:  Excavate trenches 4 inches (100 mm) deeper than bottom of pipe and conduit elevations to allow for bedding course.  Hand-excavate deeper for bells of pipe.
	1. Excavate trenches 6 inches (150 mm) deeper than elevation required in rock or other unyielding bearing material to allow for bedding course.


	3.7 SUBGRADE INSPECTION
	A. Notify Architect when excavations have reached required subgrade.
	B. If Architect determines that unsatisfactory soil is present, continue excavation and replace with compacted backfill or fill material as directed.
	C. Proof-roll subgrade below pavements with a pneumatic-tired and loaded 10-wheel, tandem-axle dump truck weighing not less than 15 tons (13.6 tonnes) to identify soft pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades.
	1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction perpendicular to first direction.  Limit vehicle speed to 3 mph (5 km/h).
	2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by Architect, and replace with compacted backfill or fill as directed.

	D. Authorized additional excavation and replacement material will be paid for according to Contract provisions for changes in the Work.
	E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction activities, as directed by Architect, without additional compensation.

	3.8 UNAUTHORIZED EXCAVATION
	A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete foundation or footing to excavation bottom, without altering top elevation.  Lean concrete fill, with 28-day compressive strength of 2500 psi ...
	1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by Architect.


	3.9 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining trees.


	3.10 BACKFILL
	A. Place and compact backfill in excavations promptly, but not before completing the following:
	1. Construction below finish grade including, where applicable, subdrainage, dampproofing, waterproofing, and perimeter insulation.
	2. Surveying locations of underground utilities for Record Documents.
	3. Testing and inspecting underground utilities.
	4. Removing concrete formwork.
	5. Removing trash and debris.
	6. Removing temporary shoring and bracing, and sheeting.
	7. Installing permanent or temporary horizontal bracing on horizontally supported walls.

	B. Place backfill on subgrades free of mud, frost, snow, or ice.

	3.11 UTILITY TRENCH BACKFILL
	A. Place backfill on subgrades free of mud, frost, snow, or ice.
	B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits.
	C. Trenches under Footings:  Backfill trenches excavated under footings and within 18 inches (450 mm) of bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings.  Concrete is specified in Section 033000 "Cast-i...
	D. Place and compact initial backfill of subbase material and satisfactory soil, free of particles larger than 1 inch (25 mm)  in any dimension, to a height of 12 inches (300 mm) over the pipe or conduit.
	1. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and along the full length of piping or conduit to avoid damage or displacement of piping or conduit.  Coordinate backfilling with utilities testing.

	E. Controlled Low-Strength Material:  Place initial backfill of controlled low-strength material to a height of 12 inches (300 mm) over the pipe or conduit.  Coordinate backfilling with utilities testing.
	F. Place and compact final backfill of satisfactory soil to final subgrade elevation.
	G. Install warning tape directly above utilities, 12 inches (300 mm) below finished grade, except 6 inches (150 mm) below subgrade under pavements and slabs.

	3.12 SOIL FILL
	A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will bond with existing material.
	B. Place and compact fill material in layers to required elevations as follows:
	1. Under grass and planted areas, use satisfactory soil material.
	2. Under walks and pavements, use satisfactory soil material.
	3. Under footings and foundations, use engineered fill.

	C. Place soil fill on subgrades free of mud, frost, snow, or ice.

	3.13 SOIL MOISTURE CONTROL
	A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to within 2 percent of optimum moisture content.
	1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice.
	2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight.


	3.14 COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials in layers not more than 12 inches in loose depth for material compacted by heavy compaction equipment, and not more than 4 inches (100 mm) in loose depth for material compacted by hand-operated tampers.
	B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly along the full length of each structure.
	C. Compact soil materials to not less than the following percentages of maximum dry unit weight according to ASTM D 698
	1. Under structures, slabs, and pavements, scarify and recompact top 12 inches (300 mm) of existing subgrade and each layer of backfill or fill soil material at 95 percent.
	2. Under walkways, scarify and recompact top 6 inches (150 mm) below subgrade and compact each layer of backfill or fill soil material at [92] <Insert number> percent.
	3. Under turf or unpaved areas, scarify and recompact top 6 inches (150 mm) below subgrade and compact each layer of backfill or fill soil material at 85 percent.
	4. For utility trenches, compact each layer of initial and final backfill soil material at 85 percent.


	3.15 GRADING
	A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	1. Provide a smooth transition between adjacent existing grades and new grades.
	2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances.

	B. Site Rough Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish subgrades to required elevations within the following tolerances:
	1. Turf or Unpaved Areas:  Plus or minus 1 inch (25 mm).
	2. Walks:  Plus or minus 1 inch (25 mm).
	3. Pavements:  Plus or minus 1/2 inch (13 mm).

	C. Grading inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch (13 mm) when tested with a 10-foot (3-m) straightedge.

	3.16 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS
	A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place subbase course and base course under pavements and walks as follows:
	1. Install separation geotextile on prepared subgrade according to manufacturer's written instructions, overlapping sides and ends.
	2. Place base course material over subbase course under hot-mix asphalt pavement.
	3. Shape subbase course and base course to required crown elevations and cross-slope grades.
	4. Place subbase course and base course 6 inches (150 mm) or less in compacted thickness in a single layer.
	5. Place subbase course and base course that exceeds 6 inches (150 mm) in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches (150 mm) thick or less than 3 inches (75 mm) thick.
	6. Compact subbase course and base course at optimum moisture content to required grades, lines, cross sections, and thickness to not less than 95 percent of maximum dry unit weight according to ASTM D 698.


	3.17 FIELD QUALITY CONTROL
	A. Special Inspections:  Owner will engage a qualified special inspector to perform the following special inspections:
	1. Determine prior to placement of fill that site has been prepared in compliance with requirements.
	2. Determine that fill material and maximum lift thickness comply with requirements.
	3. Determine, at the required frequency, that in-place density of compacted fill complies with requirements.

	B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with subsequent earth moving only after test results for previously completed work comply with requirements.
	C. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be performed to verify design bearing capacities.  Subsequent verification and approval of other footing subgrades may be based on a visual comparison of subgrade ...
	D. When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction specified, scarify and moisten or aerate, or remove and replace soil materials to depth required; recompact and retest until specified compaction...

	3.18 PROTECTION
	A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	1. Scarify or remove and replace soil material to depth as directed by Architect; reshape and recompact.

	C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
	1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and eliminate evidence of restoration to greatest extent possible.


	3.19 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of them off Owner's property.
	B. Transport surplus satisfactory soil to designated storage areas on Owner's property.  Stockpile or spread soil as directed by Architect.
	1. Remove waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of them off Owner's property.




	321313 Concrete Paving
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Walks.

	B. Related Sections:
	1. Division 03 Section "Cast-in-Place Concrete" for general building applications of concrete.


	1.3 DEFINITIONS
	A. Cementitious Materials:  Portland cement alone or in combination with one or more of blended hydraulic cement, fly ash and other pozzolans, and ground granulated blast-furnace slag.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Other Action Submittals:
	1. Design Mixtures:  For each concrete paving mixture.  Include alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.
	2. Provide a list of 3 completed projects of relevant size and scope for Owner Review.


	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer with a minimum five years’ experience on projects of similar size and scope.
	B. Testing Agency Qualifications:  Qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.
	1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, Grade 1, according to ACI CP-1 or an equivalent certification program.

	C. ACI Publications:  Comply with ACI 301 (ACI 301M) unless otherwise indicated.
	D. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.
	1. Build mockups of full-thickness sections of concrete paving to demonstrate typical joints; surface finish, texture, and color; curing; and standard of workmanship.
	2. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	3. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.

	E. Preinstallation Conference:  Conduct conference at Project site.
	1. Review methods and procedures related to concrete paving, including but not limited to, the following:
	a. Concrete mixture design.
	b. Quality control of concrete materials and concrete paving construction practices.

	2. Require representatives of each entity directly concerned with concrete paving to attend, including the following:
	a. Contractor's superintendent.
	b. Independent testing agency responsible for concrete design mixtures.
	c. Concrete paving subcontractor.



	1.6 PROJECT CONDITIONS
	A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other construction activities.


	PART 2 -  PRODUCTS
	2.1 FORMS
	A. Form Materials:  Plywood, metal, metal-framed plywood, or other approved panel-type materials to provide full-depth, continuous, straight, and smooth exposed surfaces.
	1. Use flexible or uniformly curved forms for curves with a radius of 100 feet (30.5 m) or less.  Do not use notched and bent forms.

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

	2.2 STEEL REINFORCEMENT
	A. Plain-Steel Welded Wire Reinforcement:  ASTM A 185/A 185M, fabricated from as-drawn steel wire into flat sheets.
	B. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420); deformed.
	C. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars, welded wire reinforcement, and dowels in place.  Manufacture bar supports according to CRSI's "Manual of Standard Practice" from st...
	1. Equip wire bar supports with sand plates or horizontal runners where base material will not support chair legs.


	2.3 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of same type, brand, and source throughout Project:
	1. Portland Cement:  ASTM C 150, gray portland cement Type I.  Supplement with the following:
	a. Fly Ash:  ASTM C 618.
	b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120.

	2. Blended Hydraulic Cement:  ASTM C 595, Type IS, portland blast-furnace slag; or Type IP, portland-pozzolan cement.

	B. Normal-Weight Aggregates:  ASTM C 33, Class 4S, uniformly graded.  Provide aggregates from a single source with documented service-record data of at least 10 years' satisfactory service in similar paving applications and service conditions using si...
	1. Maximum Coarse-Aggregate Size:  1 inch (25 mm) nominal.
	2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement.

	C. Water:  Potable and complying with ASTM C 94/C 94M.
	D. Air-Entraining Mixture:  ASTM C 260.
	E. Chemical Admixtures: Admixtures certified by manufacturer to be compatible with other admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious material.
	1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.
	2. Retarding Admixture: ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.


	2.4 CURING MATERIALS
	A. Water:  Potable.
	B. Evaporation Retarder:  Waterborne, monomolecular, film forming, manufactured for application to fresh concrete.
	C. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, dissipating.

	2.5 RELATED MATERIALS
	A. Joint Fillers:  ASTM D 1751, asphalt-saturated cellulosic fiber in preformed strips.

	2.6 CONCRETE MIXTURES
	A. Prepare design mixtures, proportioned according to 32TACI 30132T41T (ACI 301M)41T, for each type and strength of normal-weight concrete, and as determined by either laboratory trial mixtures or field experience.
	1. Use a qualified independent testing agency for preparing and reporting proposed concrete design mixtures for the trial batch method.

	B. Proportion mixtures to provide normal-weight concrete with the following properties:
	1. Compressive Strength (28 Days):  4000 psi (27.6 MPa).
	2. Maximum Water-Cementitious Materials Ratio at Point of Placement:  0.45.
	3. Slump Limit:  4 inches (100 mm), plus or minus 1 inch (25 mm).

	C. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.
	D. Cementitious Materials:  Limit percentage by weight of cementitious materials other than portland cement according to ACI 301 (ACI 301M) requirements for concrete exposed to deicing chemicals.

	2.7 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M.  Furnish batch certificates for each batch discharged and used in the Work.
	1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine exposed subgrades and subbase surfaces for compliance with requirements for dimensional, grading, and elevation tolerances.
	B. Proof-roll prepared subbase surface below concrete paving to identify soft pockets and areas of excess yielding.
	1. Completely proof-roll subbase in one direction and repeat in perpendicular direction.  Limit vehicle speed to 3 mph (5 km/h).
	2. Proof-roll with a pneumatic-tired and loaded, 10-wheel, tandem-axle dump truck weighing not less than 15 tons (13.6 tonnes).
	3. Correct subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2 inch (13 mm) according to requirements in Division 31 Section "Earth Moving."

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

	3.2 PREPARATION
	A. Remove loose material from compacted subbase surface immediately before placing concrete.

	3.3 EDGE FORMS AND SCREED CONSTRUCTION
	A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines, grades, and elevations.  Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concrete placement.
	B. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.

	3.4 STEEL REINFORCEMENT
	A. General:  Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.
	C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during concrete placement.  Maintain minimum cover to reinforcement.
	D. Install welded wire reinforcement in lengths as long as practicable.  Lap adjoining pieces at least one full mesh, and lace splices with wire.  Offset laps of adjoining widths to prevent continuous laps in either direction.
	E. Zinc-Coated Reinforcement:  Use galvanized-steel wire ties to fasten zinc-coated reinforcement.  Repair cut and damaged zinc coatings with zinc repair material.

	3.5 JOINTS
	A. General:  Form construction, isolation, and contraction joints and tool edges true to line, with faces perpendicular to surface plane of concrete.  Construct transverse joints at right angles to centerline unless otherwise indicated.
	1. When joining existing paving, place transverse joints to align with previously placed joints unless otherwise indicated.

	B. Construction Joints:  Set construction joints at side and end terminations of paving and at locations where paving operations are stopped for more than one-half hour unless paving terminates at isolation joints.
	1. Continue steel reinforcement across construction joints unless otherwise indicated.  Do not continue reinforcement through sides of paving strips unless otherwise indicated.
	2. Provide tie bars at sides of paving strips where indicated.

	C. Expansion Joints:  Form isolation joints of preformed joint-filler strips abutting concrete curbs, catch basins, manholes, inlets, structures, other fixed objects, and where indicated.
	1. Locate expansion joints at intervals of 40 feet (12.19 m) unless otherwise indicated.
	2. Extend joint fillers full width and depth of joint.
	3. Terminate joint filler not less than 1/2 inch (13 mm) or more than 1 inch (25 mm) below finished surface if joint sealant is indicated.
	4. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated.
	5. Furnish joint fillers in one-piece lengths.  Where more than one length is required, lace or clip joint-filler sections together.
	6. During concrete placement, protect top edge of joint filler with metal, plastic, or other temporary preformed cap.  Remove protective cap after concrete has been placed on both sides of joint.

	D. Control Joints:  Form weakened-plane control joints, sectioning concrete into areas as indicated.  Construct control joints for a depth equal to at least one-fourth of the concrete thickness, as follows:
	1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing each edge of joint with grooving tool to a 32T3/8-inch32T41T (10-mm)41T radius. Repeat grooving of contraction joints after applying surface finishes. Eliminat...

	E. Edging:  After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an edging tool to a 1/4-inch (6-mm) radius.  Repeat tooling of edges after applying surface finishes.  Eliminate edging-tool marks on concrete surfaces.

	3.6 CONCRETE PLACEMENT
	A. Before placing concrete, inspect and complete formwork installation, steel reinforcement, and items to be embedded or cast-in.
	B. Remove snow, ice, or frost from subbase surface and steel reinforcement before placing concrete.  Do not place concrete on frozen surfaces.
	C. Moisten subbase to provide a uniform dampened condition at time concrete is placed.  Do not place concrete around manholes or other structures until they are at required finish elevation and alignment.
	D. Comply with ACI 301 (ACI 301M) requirements for measuring, mixing, transporting, and placing concrete.
	E. Do not add water to concrete during delivery or at Project site.  Do not add water to fresh concrete after testing.
	F. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push or drag concrete into place or use vibrators to move concrete into place.
	G. Consolidate concrete according to ACI 301 (ACI 301M) by mechanical vibrating equipment supplemented by hand spading, rodding, or tamping.
	H. Screed paving surface with a straightedge and strike off.
	I. Commence initial floating using bull floats or darbies to impart an open-textured and uniform surface plane before excess moisture or bleed water appears on the surface.  Do not further disturb concrete surfaces before beginning finishing operation...
	J. Slip-Form Paving:  Use design mixture for automatic machine placement.  Produce paving to required thickness, lines, grades, finish, and jointing.
	1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of slip-form paving machine during operations.

	K. Cold-Weather Placement:  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing, or low temperatures.  Comply with ACI 306.1 and the following:
	1. When air temperature has fallen to or is expected to fall below 40 deg F (4.4 deg C), uniformly heat water and aggregates before mixing to obtain a concrete mixture temperature of not less than 50 deg F (10 deg C) and not more than 80 deg F (27 deg...
	2. Do not use frozen materials or materials containing ice or snow.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in design mixtures.

	L. Hot-Weather Placement:  Comply with 32TACI 30132T41T (ACI 301M)41T and as follows when hot-weather conditions exist:
	1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F (32 deg C) at time of placement.  Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated in total amount ...
	2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed ambient air temperature immediately before embedding in concrete.
	3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade moisture uniform without standing water, soft spots, or dry areas.


	3.7 FLOAT FINISHING
	A. General:  Do not add water to concrete surfaces during finishing operations.
	B. Float Finish:  Begin the second floating operation when bleed-water sheen has disappeared and concrete surface has stiffened sufficiently to permit operations.  Float surface with power-driven floats or by hand floating if area is small or inaccess...
	1. Light Textured Broom Finish:  Draw a soft-bristle broom across float-finished concrete surface perpendicular to line of traffic to provide a uniform, fine-line texture.


	3.8 CONCRETE PROTECTION AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	B. Comply with ACI 306.1 for cold-weather protection.
	C. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and during finishing operations.  Apply according to manufacturer's w...
	D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface.
	E. Curing Methods:  Cure concrete by curing compound as follows:
	1. Curing Compound:  Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas that have been subjected to heavy rainfall within three hours after initial application.  Maintain co...


	3.9 PAVING TOLERANCES
	A. Comply with tolerances in ACI 117 and as follows:
	1. Elevation:  3/4 inch (19 mm).
	2. Thickness:  Plus 3/8 inch (10 mm), minus 1/4 inch (6 mm).
	3. Surface:  Gap below 10-foot- (3-m-) long, unleveled straightedge not to exceed 1/2 inch (13 mm).
	4. Alignment of Tie-Bar End Relative to Line Perpendicular to Paving Edge:  1/2 inch per 12 inches (13 mm per 300 mm) of tie bar.
	5. Joint Spacing:  3 inches (75 mm).
	6. Contraction Joint Depth:  Plus 1/4 inch (6 mm), no minus.
	7. Joint Width:  Plus 1/8 inch (3 mm), no minus.


	3.10 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Testing Services:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	1. Testing Frequency:  Obtain at least one composite sample for each 5000 sq. ft. (465 sq. m) or fraction thereof of each concrete mixture placed each day.
	a. When frequency of testing will provide fewer than five compressive-strength tests for each concrete mixture, testing shall be conducted from at least five randomly selected batches or from each batch if fewer than five are used.

	2. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mixture.  Perform additional tests when concrete consistency appears to change.
	3. Air Content:  ASTM C 231, pressure method; one test for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	4. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air temperature is 40 deg F (4.4 deg C) and below and when it is 80 deg F (27 deg C) and above, and one test for each composite sample.
	5. Compression Test Specimens:  ASTM C 31/C 31M; cast and laboratory cure one set of three standard cylinder specimens for each composite sample.
	6. Compressive-Strength Tests:  ASTM C 39/C 39M; test one specimen at seven days and two specimens at 28 days.
	a. A compressive-strength test shall be the average compressive strength from two specimens obtained from same composite sample and tested at 28 days.


	C. Strength of each concrete mixture will be satisfactory if average of any three consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive strength...
	D. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name ...
	E. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be permitted by Architect but will not be used as sole basis for approval or rejection of concrete.
	F. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Architect.
	G. Concrete paving will be considered defective if it does not pass tests and inspections.
	H. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	I. Prepare test and inspection reports.

	3.11 REPAIRS AND PROTECTION
	A. Remove and replace concrete paving that is broken, damaged, or defective or that does not comply with requirements in this Section.  Remove work in complete sections from joint to joint unless otherwise approved by Architect.
	B. Drill test cores, where directed by Architect, when necessary to determine magnitude of cracks or defective areas.  Fill drilled core holes in satisfactory paving areas with portland cement concrete bonded to paving with epoxy adhesive.
	C. Protect concrete paving from damage.  Exclude traffic from paving for at least 14 days after placement.  When construction traffic is permitted, maintain paving as clean as possible by removing surface stains and spillage of materials as they occur.
	D. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material.  Sweep paving not more than two days before date scheduled for Substantial Completion inspections.



	328400 planting irrigation
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipe and fittings.
	2. Sleeving.
	3. Wire and wire connectors.
	4. Controllers.
	5. Automatic control valves.
	6. Quick couplers.
	7. Valve Boxes.
	8. Sprinklers
	9. Clamps


	1.3 DEFINITIONS
	A. Lateral Piping:  Downstream from control valves to sprinkler zones.  Piping is under pressure during flow.
	B. Mainline Piping:  Downstream from point of connection to quick coupling valves and control valves.  Piping is under pressure.
	C. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control, signaling power-limited circuits.
	D. Quick coupling valve:  Valve installed on mainline pipe to allow the connection of a hose.
	E. Automatic Control Valve:  Valve installed on the mainline pipe that controls the operation of an irrigation zone.
	F. Controller:  Irrigation system time clock.  Controller opens and closed automatic control valves via low voltage wires to allow zone operation.

	1.4 DESCRIPTION OF WORK
	A. Extent of irrigation system work is shown on the drawings and by provisions of this Section.
	B. The scope of work includes watersource connection for the irrigation system.
	C. The sprinkler system shall be constructed using the sprinklers, quick coupling valves, piping, fittings, controllers, wiring, etc. of sizes and types as shown on the drawings and as called for in these specifications.  The system shall be construct...
	D. Piping and valve locations shown on the drawings are essentially diagrammatic.  Spacing of the sprinklers is shown on the drawings and shall be exceeded only with the permission of the Owner’s Representative.
	E. Unless otherwise specified or indicated on the drawings, the construction of the sprinkler system shall include the furnishing, installing and testing of all mains, laterals, fittings, sprinklers, quick coupling valves, automatic control valves, co...

	1.5 PERFORMANCE REQUIREMENTS
	A. Irrigation zone control shall be automatic operation with controller and automatic control valves.
	B. Location of irrigation valves, piping, and other system components:  Design location is approximate.  Make minor adjustments necessary to avoid plantings and obstructions such as signs and light standards.  Maintain 100 percent irrigation coverage ...
	C. Minimum Working Pressures:  The following are minimum pressure requirements for piping, valves, and specialties unless otherwise indicated:
	1. All irrigation piping whether mainline, lateral, and header pipe on sprinklers zones:  Minimum 30T200 psig30T.
	2. Automatic control valves:  30T200 psig30T.


	1.6 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	1. Pipe and fittings.
	2. Sleeving.
	3. Sprinklers.
	4. Wire and wire connectors.
	5. Controllers.
	6. Automatic control valves.
	7. Quick couplers.
	8. Valve Boxes.
	9. Clamps

	B. Operation and Maintenance Data:  Submit operation and maintenance manuals for sprinklers, controllers, automatic control valves, and quick coupling valves.

	1.7 QUALITY ASSURANCE
	A. The Contractor shall maintain continuously a competent superintendent, satisfactory to the Owner, with authority to act for him in all matters pertaining to the work.
	B. The Contractor shall coordinate his work with the other trades.
	C. The Contractor shall confine his operations to the areas to be improved and to the areas allotted him by the Owner's representative for material and equipment storage.
	D. The Contractor shall have a minimum of five years experience installing irrigation systems of comparable size and complexity.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver plastic piping in bundles, packaged to provide adequate protection of pipe ends, both threaded or plain.
	B. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	C. Store plastic piping protected from direct sunlight.  Support to prevent sagging and bending.
	D. Deliver irrigation system components in manufacturer's original undamaged and unopened containers with labels intact and legible.
	E. Store and handle materials to prevent damage and deterioration.
	F. Provide secure and locked storage for all brass, copper, bronze and stainless steel items including all valves, sprinklers, pipe fittings, wire, pipe, and similar components that cannot be immediately replaced, to prevent installation delays.

	1.9 PROJECT CONDITIONS
	A. The bidder acknowledges that he has examined the site, plans and specifications, and the submission of a proposal shall be considered evidence that examination has been made.
	B. It shall be the contracting installer's responsibility to report to the Owner's authorized representative any deviations between drawings, specifications and the site.  Failure to do so prior to the installing of equipment and resulting in replacin...
	C. The exact location of existing utilities and structures and underground utilities are not indicated on the drawings; their locations shall be determined by the Contractor, and he shall conduct his work so as to prevent interruption of service or da...
	D. Minor adjustments in system layout will be permitted to clear existing fixed obstructions.  Final system layout shall be acceptable to Owner's Representative.
	E. Landscaping shall supersede irrigation locations wherever there is a conflict between the two.

	1.10 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Sprinklers:  Six (6).
	2. Quick coupling valve keys and hose swivels:  Provide owner with two (2) valve keys and hose swivels for use with quick coupling valve models installed as part of this work.


	1.11 SERVICE AND MAINTENANCE
	A. The Contractor shall service the system at the Owner's request during the guarantee period and shall be paid for work performed which is not covered by the guarantee.
	B. After completion, testing and acceptance of the system, the Contractor will instruct the Owner's personnel in the operation and maintenance of the system.

	1.12 OWNER’S ACCEPTANCE
	A. The completion of the contract will be accepted and Notice of Completion recorded only when the entire contract is completed to the satisfaction of the Owner's authorized representative.
	B. Within ten (10) days of the Contractor's notification that the installation is complete, the Owner, or his Representative, will inspect the installation and if a final acceptance is not given, will prepare a "Punch List" which, upon completion by t...
	C. Provide a reproducible, 30”x 42” and 18” x 24” irrigation system record drawing showing valves, drains and pipelines including quick coupler, automatic valves and air relief valve.  In addition to the reproducible drawing, provide two laminated cop...
	1. Legibly mark drawings to record actual construction.
	2. Locate horizontal locations, with a minimum of two dimensions to permanent surface improvements, for each automatic valve, all wire splice boxes, extra wire locations and quick coupling valve.
	3. Identify field changes with dimensions and details as required as well as changes made by Change Order.

	D. Provide a zone identification drawing indicating with color, the different zones.  Include table on drawing with zone description.  Drawing shall be 18” x 24” laminated.
	E. Final payment will not be made without the receipt of accurate as-built drawings and zone identification drawings by The Owner's Representative.
	F. Provide one day to assist authorized manufacturer in downloading data and zone operation times for all zones on both controllers.  Irrigation system will not be considered complete until control system is in complete working order.

	1.13 WARRANTY
	A. It shall be the Contractor's responsibility to ensure and guarantee satisfactory operation of the entire system and the workmanship and restoration of the area.  The entire system shall be guaranteed to be complete and perfect in every detail for a...
	B. Contractor is to guarantee that all trenches and other disturbed areas be free from heaving or settling more than one-quarter inch (1/4").  Should it become necessary to adjust the grade, regrade the trench and reseed.  This no settlement clause sh...
	C. Contractor shall guarantee that sprinklers is securely in place.  Use stakes especially made for sprinklers to secure piping to grade,
	D. Any sprinklers that is above the mulch is to be repositioned to below mulch.


	PART 2 -  PRODUCTS
	2.1 GENERAL
	A. All material to be incorporated in this system shall be new and without flaws or defect and quality and performance as specified.  All material overages at the completion of the installation are the property of the Contractor and are to be removed ...
	B. The Contractor shall use materials as specified.  Material other that specified will be permitted only after written application by the Contractor and written approval by the Owner's Representative.  Substitutions will only be allowed when in the b...

	2.2 PIPE, SLEEVING, AND FITTINGS
	A. Pipe sizes shall conform to those shown on the drawings.  No substitutions of smaller pipe sizes will be permitted, but substitutions of larger size may be approved.  All pipe damaged or rejected because of defects shall be removed from the site at...
	B. Provide pipe continuously and permanently marked with manufacturer's name or trademark, size, schedule and type of pipe, working pressure at seventy three (73) degrees Fahrenheit and National Sanitation Foundation (NSF) approval.
	C. All mainline piping, sleeves, and sprinklers shall be ASTM D2241, rigid, unplasticized Polyvinyl chloride, extruded from virgin parent material.  Provide pipe homogeneous throughout and free from visible cracks, holes, foreign materials, blisters, ...
	D. All PVC pressure mainline pipe, shall be SDR 21, 200 PSI, PVC unless specifically noted on the drawings.
	E. Sleeves shall be 200 PSI, PVC, solvent weld pipe.
	F. PVC pipe shall be solvent weld type.
	G. PVC pipe fittings for sizes two inch (2") and smaller shall be ASTM D2466 schedule 40 PVC molded fittings suitable for solvent weld, except all threaded PVC pipe fittings as noted on the drawings shall be ASTM D2467, schedule 80 PVC.
	H. Primer and solvent for use with PVC pipe to conform to ASTM D2564.  Primer to be purple in color.  Solvent to be appropriate for pipe and fitting type and weather conditions.
	I. PE Pipe with Controlled ID:  ASTM F 771, PE 3408 compound; SIDR 11.5.
	J. Insert Fittings for PE Pipe:  ASTM D 2609, nylon or propylene plastic with barbed ends. Include stainless steel worm gear clamps.

	2.3 SPRINKLERS
	A. Refer to legend and details on irrigation plan.

	2.4 WIRE AND WIRE CONNECTORS
	A. All wire shall be Type UL approved, for direct burial.
	B. Control wire and spare wire shall be size AWG fourteen (14).  Conductor to be single strand soft annealed copper.
	C. Common wire shall be size AWG fourteen (14).  Conductor to be single strand soft annealed copper.
	D. Twenty four volt (24 v) control wire to be black or red in color.  Common wire to be white in color.
	E. There are multiple locations at the ends of mainline pipe where spare wires are to be left.  All spare wire is to be extended from the controller out to the locations at the ends of the mainline pipe.
	F. All common, control, and spare wires shall be run next to the mainline pipe.
	G. Low voltage wire connectors to be made using wire nuts and 3M Scotch-Loc, or 3M DBY connectors.  Refer to detail on irrigation detail sheet.
	H. One hundred and twenty volt (120 v) or heavier splices made underground are to be made using wire nuts and 3M brand Scotch-Lok.

	2.5 CONTROL SYSTEM
	A. Control Timers are to be as noted in the irrigation legend.

	2.6 AUTOMATIC CONTROL VALVES
	A. Globe-type diaphragm valves of normally closed design, self-cleaning, with plastic bodies and covers and manual flow control.  Operation shall be controlled by a slow-closing integrally mounted heavy-duty 24 volt AC solenoid complying with National...
	B. Valves are to be part of control zone assembly kits, refer to legend for model.
	C. Control zone assembly kits are to include pressure regulating filter.
	D. Refer to detail on irrigation detail sheet.

	2.7 QUICK COUPLING VALVE
	A. Quick coupling valves shall have cast brass bodies with spring-loaded, self-closing thermoplastic locking covers and 1 inch IPS inlet.
	B. Quick coupling valve model to be as noted in the irrigation legend and include three elbow swing joint, stabilizer and concrete support.
	C. Refer to detail on irrigation detail sheet.

	2.8 VALVE BOXES
	A. Valve Access Boxes to be tapered enclosure of rigid plastic material comprised of fibrous components chemically inert and unaffected by moisture, corrosion, and temperature changes.
	B. Boxes to be size as noted in the details on the detail sheet.  Side walls to extend at least two inches (2") below the bottom of the valve body; use extensions as necessary.
	C. Accessories:
	1. Drainage fill to be 3/4-inch crushed stone.
	2. Fill shall be clean soil, free of stones larger than 2-inches in diameter, foreign matter, organic material and debris.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine final grades and installation conditions.  Do not start irrigation system work until unsatisfactory conditions are corrected.
	B. All city and state laws, rules and regulation governing or relating to any portion of this work are hereby incorporated into and made a part of these specifications and their provisions shall be carried out by the contractor
	C. It is the responsibility of the irrigation contractor to familiarize himself with all grade differences, location of walls, retaining walls, structures and utilities.  The irrigation contractor shall repair or replace all items damaged by his work ...
	D. The contractor shall obtain the pertinent engineering, landscape, or architectural plans before beginning work.
	E. The contractor shall obtain all necessary permits required to perform the work indicated herein before beginning work.
	F. Do not willfully install the system as shown on the drawings when it is obvious in the field that unknown obstructions, grade differences or differences in the area dimensions exist that might not have been considered in the engineering.  Such obst...
	G. Tree locations take priority over irrigation piping.  Stake tree locations prior to trenching for pipe.  obtain approval from owner's representative for all pipe routing and valve box locations prior to initiating any work

	3.2 PREPARATION
	A. Locations of the irrigation components need to be staked and approved prior to initiating any work.  Consult with all trades and individuals to gain approval of positioning of the irrigation components including Owner's Representative, landscape ar...
	B. Set stakes to identify locations of proposed piping and valve boxes.  Obtain Owner Representative's approval before excavation.
	C. Obtain latest manufacturer’s recommended installation requirements for components.  Any deviation between these specifications and plans and those recommendations are to be brought to the attention of the Owner's Representative.

	3.3 EXCAVATION AND BACKFILLING
	A. Excavating shall be considered unclassified and shall include all materials encountered, except materials that cannot be excavated by normal mechanical means.  Excavate trenches of sufficient depth and width to permit proper handling and installati...
	B. Fill to match adjacent grade elevation with approved earth fill material.  Place and compact fill in layers not greater than 8-inch depth.
	C. Provide approved fine grained earth fill or sand to a point 4-inches above the top of pipe, as detailed on the irrigation detail sheet.
	D. Fill to within 6-inches of final grade with approved excavated or borrow fill materials free of lumps or rocks larger than 2-inches in any dimension.
	E. The top 6-inches of backfill shall be topsoil, free of rocks, subsoil or trash.  Any special soil mixture shall be replaced to the original condition it was prior to irrigation installation.
	F. Mechanically compact backfill in 6-inch lifts to a minimum of 95 percent (maximum density) under pavement and 90 percent in unpaved areas.
	G. Compacted backfill shall match surrounding grades.  Repair of trench settlement and affected landscape shall be at Contractor's expense.
	H. All pipe is to be installed using open trenches.
	I. All trenches opened during any particular working day are to be backfilled the same day.  Open or partially backfilled trenches left overnight or unsupervised shall be barricaded.
	J. Mechanically compact backfill in 6-inch lifts to a minimum of 95 percent (maximum density) under pavement and 90 percent in unpaved areas.
	K. Compacted backfill shall match surrounding grades.  Repair of trench settlement and affected landscape shall be at the irrigation contractor's expense.

	3.4 PIPING INSTALLATION
	A. Install plastic pipe in accordance with manufacturer's installation instructions and ASTM D2274, particularly as it applies to thermal expansion and contraction.
	B. Store pipe such that it is protected form oil and grease and from prolonged exposure to sunlight and excessive heat.
	C. Solvent welding shall be in strict accordance with manufacturer's recommendations and ASTM Standards D2564 and D2855, especially as they apply to ambient temperature.
	D. Maintain interior free of dirt and debris.  Close open ends of pipe by capping, taping or other acceptable method when pipe installation is not in progress, including overnight, to prevent to entrance of foreign matter.
	E. Pipe and fittings shall be handled in a manner to ensure delivery to the trench in sound, undamaged condition.  If the coating of any pipe or fitting is damaged or if materials are in poor condition, it shall be repaired or replaced.
	F. Allow glued joints to set at least twenty four hours before pressure is applied to the system.
	G. All mainline and contiguously pressurized pipe is to be installed using open trench and backfill.
	H. Minimum depth of cover over lateral pipe shall be 12-inches and over mainline pipe shall be 18-to-24-inches.
	I. Install piping in sleeves under parking lots, roadways, and sidewalks prior to paving.  Minimum depth to be 24-to-30-inches beneath subgrade.
	J. Where sleeves need to be installed beneath existing paving, open cut paving and repair per paving specifications for this project.  Coordinate and pay for paving contractor to do all work associated with removing and repairing paving including the ...
	K. Where more than one sleeve is to pass beneath paving, install sleeves 6-inches apart, as measured from the outside wall of the sleeves, in an even lateral layout.  Do not install sleeves stacked on top of each other or rubbing against each other.
	L. Install sleeves made of SDR 21, 200 PSI, PVC pipe and socket fittings, and solvent-cemented joints.

	3.5 PIPE JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do not use pipe sections that have cracked or open welds.

	D. Copper-Tubing Soldered Joints:  Apply ASTM B 813 water-flushable flux to tube end unless otherwise indicated.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy (0.20 percent maximum lead content...
	E. PVC Piping Solvent-Cemented Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the following:
	1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.
	2. Join schedule number, ASTM D 1785, PVC pipe and PVC socket fittings according to ASTM D 2672.  Join other-than-schedule-number PVC pipe and socket fittings according to ASTM D 2855.


	3.6 VALVE INSTALLATION
	A. Electric valve installation shall be as indicated on the drawings.  All electrical, quick coupler, and manual valves shall be enclosed in a valve box.  Add valve box manufactured extensions as required to prevent soil settlement around the valve.  ...
	B. Install valve access boxes on a suitable base of gravel to provide a level foundation at proper grade and to provide drainage of the access box.  Support box with block to protect pipe under box.  Refer to detail on irrigation detail sheet.

	3.7 SPRINKLER INSTALLATION
	A. Install sprinklers as detailed on the drawings.

	3.8 CONTROLLER AND ELECTRICAL INSTALLATION
	A. Make final connection of 110 volt service to timer.  110 volt service to timer location to be coordinated with electrical trades.
	B. Install surge protection and grounding equipment as recommended by controller manufacturer.
	C. Install control wires in same trench as irrigation piping and beside piping.  Provide conductors of size not smaller than recommended by controller manufacturer.  Install electrical control wire in the pipe trenches wherever possible.
	D. Install wire with 24-inches of slack so as to provide for expansion and contraction.  Expansion joints in wire may be provided at 200-foot intervals by making 5-6 turns of the wire around a piece of 1/2-inch pipe.  Where necessary to run wire in a ...
	E. Provide minimum 24-inch slack at remote control valves to allow raising the valve bonnet or splice to the surface, without disconnecting the wire, for repair.
	F. Provide minimum of 5-feet-0-inches of slack at all wire splices and spare wire locations.  Neatly tape wire together using duct tape and coil it in a neat bundle within the valve box.
	G. Connect each remote control valve to one station of a controller except as otherwise indicated.  Where there is to be more than one valve per station.  Make required splice at the control timer.
	H. Make splices only at valve, unless otherwise unavoidable.  Locate all field splices on the as-built drawing.  See detail on irrigation detail sheet for approved wire splice method.
	I. All wire to be spliced using 3M scotch-lok or DBY connectors as detailed on the irrigation detail sheet.

	3.9 FLUSHING AND TESTING
	A. After all new irrigation piping is in place and connected for a given section and all necessary division work has been completed, and prior to the installation of sprinklers, all control valves shall be opened and a full head of water used to flush...
	B. The sprinkler main shall be tested under normal water pressure (55 PSI) for a period of twelve hours.  If leaks occur, repair and repeat the test.  Give Owner's Representative twenty four hours' notice prior to testing.
	C. Any necessary repairs shall be made, at the Contractor's expense, to put the system in good working order before final payment by the Owner.
	D. Adjustment of the zone valves, sprinklers, and controllers will be done by the Contractor upon completion of installation to provide optimum performance.  Minor adjustments during the guarantee period will be made by the Owner.

	3.10 FIELD QUALITY CONTROL
	A. Control timers:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	B. Tests and Inspections:
	1. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Operational Test:  After electrical circuitry has been energized, operate controllers and automatic control valves to confirm proper system operation.
	3. Central control and controllers:  After master valve, flow sensor and controllers have been installed and connected via hardwire to each other and by Ethernet to the central control computer, test system for complete and accurate operation.
	4. Provide one day to assist authorized manufacturer in downloading data and zone operation times for all zones on both controllers.  Irrigation system will not be considered complete until control system is in complete working order.
	5. Test and adjust controls, pressure regulators and safeties.  Replace damaged and malfunctioning controls and equipment.

	C. Any irrigation product will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports for controller system.
	E. Provide certificate of compliance from plumber licensed to perform certification on backflow preventers showing that the backflow preventer meets all local and State health codes.  Certification must be on licensed plumber’s letterhead and include ...
	F. Obtain assistance from landscape contractor to set zone operation times.



	329200  - turf and grasses
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Sodding.
	2. Seed

	B. Related Requirements:
	1. Section 329300 "Plants" for trees, shrubs, ground covers, and other plants as well as border edgings and mow strips.


	1.3 DEFINITIONS
	A. Finish Grade: Elevation of finished surface of planting soil.
	B. Topsoil:  ASTM D 5268, pH range of 5.5 to 7, 4 percent organic material minimum, free of stones 1 inch (25 mm) or larger in any dimension, and other extraneous materials harmful to plant growth.
	1. Topsoil Source: Import topsoil from off-site sources as necessary.  Obtain topsoil from naturally well-drained sites where topsoil occurs at least 4 inches deep; do not obtain from bogs and marshes.

	C. Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a pest. Pesticides include insecticides, miticides, herbicides, fungicides, rodenticides, and molluscicides. They also includes substances or mixtures i...
	D. Pests: Living organisms that occur where they are not desired or that cause damage to plants, animals, or people. Pests include insects, mites, grubs, mollusks (snails and slugs), rodents (gophers, moles, and mice), unwanted plants (weeds), fungi, ...
	E. Subgrade: The surface or elevation of subsoil remaining after excavation is complete, or the top surface of a fill or backfill before planting soil is placed.
	F. Substantial Completion:  The work or designated portion thereof is complete in accordance with the contract documents so the owner can occupy or use the work or designated portion thereof for its intended use subject only to the completion of the d...

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For landscape Installer.
	B. Certification of each seed mixture for turfgrass sod. Include identification of source and name and telephone number of supplier.
	C. Product Certificates: For fertilizers, from manufacturer.
	D. Pesticides and Herbicides: Product label and manufacturer's application instructions specific to Project.
	E. Topsoil Analysis:  Furnish soil analysis for existing and imported topsoil by a qualified soil-testing laboratory stating percentages of organic matter; gradation of sand, silt, and clay content; cation exchange capacity; deleterious material; pH; ...
	1. Report suitability of topsoil for lawn growth.  State recommended quantities of nitrogen, phosphorus, and potash nutrients and soil amendments to be added to produce a satisfactory topsoil.


	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data: Recommended procedures to be established by Owner for maintenance of turf during a calendar year. Submit before expiration of required maintenance periods.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications: A qualified landscape installer whose work has resulted in successful turf establishment.
	1. Professional Membership: Installer shall be a member in good standing of either the Professional Landcare Network or the American Nursery and Landscape Association.
	2. Experience: Three years' experience in turf installation in addition to requirements in Section 014000 "Quality Requirements."
	3. Installer's Field Supervision: Require Installer to maintain an experienced full-time supervisor on Project site when work is in progress.
	4. Pesticide Applicator: State licensed, commercial.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Sod: Harvest, deliver, store, and handle sod according to requirements in "Specifications for Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation" sections in TPI's "Guideline Specifications to Turfgrass So...
	B. Bulk Materials:
	1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on existing turf areas or plants.
	2. Provide erosion-control measures to prevent erosion or displacement of bulk materials; discharge of soil-bearing water runoff; and airborne dust reaching adjacent properties, water conveyance systems, or walkways.
	3. Accompany each delivery of bulk materials with appropriate certificates.


	1.8 FIELD CONDITIONS
	A. Planting Restrictions: Plant during one of the following periods.
	1. Spring Planting: April through May.
	2. Fall Planting: September to mid-October.

	B. Weather Limitations: Proceed with planting only when existing and forecasted weather conditions permit planting to be performed when beneficial and optimum results may be obtained. Apply products during favorable weather conditions according to man...


	PART 2 -  PRODUCTS
	2.1 TURFGRASS SOD
	A. Turfgrass Sod: Certified, Approved, Number 1 Quality/Premium, including limitations on thatch, weeds, diseases, nematodes, and insects, complying with "Specifications for Turfgrass Sod Materials" in TPI's "Guideline Specifications to Turfgrass Sodd...
	B. Turfgrass Species: Sod of grass species as follows, with not less than 85 percent germination, not less than 95 percent pure seed, and not more than 0.5 percent weed seed:
	1. Full Sun: Kentucky bluegrass (Poa pratensis), a minimum of three cultivars.
	2. Sun and Partial Shade: Proportioned by weight as follows:
	a. 50 percent Kentucky bluegrass (Poa pratensis).
	b. 30 percent chewings red fescue (Festuca rubra variety).
	c. 10 percent perennial ryegrass (Lolium perenne).
	d. 10 percent redtop (Agrostis alba).

	3. Shade: Proportioned by weight as follows:
	a. 50 percent chewings red fescue (Festuca rubra variety).
	b. 35 percent rough bluegrass (Poa trivialis).
	c. 15 percent redtop (Agrostis alba).



	2.2 SEED
	A. Fresh, clean and new crop seed mixture.  Each seed type certified blue or gold tag.
	1. Mixed by a method approved by the Landscape Architect.
	2. Test for germination made within preceding six months.  Not to exceed 0.25% weed seed. Seeding rates shall be determined by the percent pure live seed, where PLS = % pure seed x % germination x 100.
	3. Turfgrasses:
	a. Bluegrass / Fescue general purpose grass blend:
	Purity Min Germination
	1) 40%  Common Kentucky Bluegrass 98% 80%  blend; equal parts of at least 3 varieties
	2) 20%  Creeping Fescue blend; equal  98% 85% parts of at least 2 varieties
	3) 40%  Turf-Type Perennial  98% 90% Ryegrass blend


	4. Obtain the Owner’s specific written acceptance for substitution of seed other than those named above.  Proposed substitutes shall have essentially the same characteristics as seed specified in appearance, ultimate height, shape, habit of growth, ge...


	2.3 FERTILIZERS
	A. Commercial Fertilizer: Commercial-grade complete fertilizer of neutral character, consisting of fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea formaldehyde, phosphorous, and potassium in the following compo...
	1. Composition: 34T1 lb/1000 sq. ft.34T44T (0.45 kg/92.9 sq. m)44T of actual nitrogen, 4 percent phosphorous, and 2 percent potassium, by weight.
	2. Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil reports from a qualified soil-testing laboratory.

	B. Slow-Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-insoluble nitrogen, phosphorus, and potassium in the following composition:
	1. Composition: 20 percent nitrogen, 10 percent phosphorous, and 10 percent potassium, by weight.
	2. Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil reports from a qualified soil-testing laboratory.


	2.4 MULCHES
	A. Straw Mulch: Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw of wheat, rye, oats, or barley.
	B. Fiber Mulch: Biodegradable, dyed-wood, cellulose-fiber mulch; nontoxic and free of plant-growth or germination inhibitors; with a maximum moisture content of 15 percent and a pH range of 4.5 to 6.5.
	C. Nonasphaltic Tackifier: Colloidal tackifier recommended by fiber-mulch manufacturer for slurry application; nontoxic and free of plant-growth or germination inhibitors.

	2.5 PESTICIDES
	A. General: Pesticide, registered and approved by the EPA, acceptable to authorities having jurisdiction, and of type recommended by manufacturer for each specific problem and as required for Project conditions and application. Do not use restricted p...
	B. Pre-Emergent Herbicide (Selective and Nonselective): Effective for controlling the germination or growth of weeds within planted areas at the soil level directly below the mulch layer.
	C. Post-Emergent Herbicide (Selective and Nonselective): Effective for controlling weed growth that has already germinated.

	2.6 ORGANIC SOIL AMENDMENTS
	A. Compost:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 1/2-inch sieve; soluble salt content of 5 to 10 decisiemens/m; not exceeding 0.5 percent ...
	1. Organic Matter Content:  50 to 60 percent of dry weight.
	2. Feedstock:  Agricultural, food, or industrial residuals; biosolids; yard trimmings; or source-separated or compostable mixed solid waste as defined in P.A. 641 as amended and shall be in compliance with all federal and state laws.

	B. Manure:  Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, weed seed, debris, and material harmful to plant g...
	C. Peat shall meet the requirements of Federal Specification Q-P166E, Type II.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas to be planted for compliance with requirements and other conditions affecting installation and performance of the Work.
	1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has been depo...
	2. Suspend planting operations during periods of excessive soil moisture until the moisture content reaches acceptable levels to attain the required results.
	3. Uniformly moisten excessively dry soil that is not workable or which is dusty.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. If contamination by foreign or deleterious material or liquid is present in soil within a planting area, remove the soil and contamination as directed by Architect and replace with new planting soil.

	3.2 PREPARATION
	A. Protect structures; utilities; sidewalks; pavements; and other facilities, trees, shrubs, and plantings from damage caused by planting operations.
	1. Protect grade stakes set by others until directed to remove them.


	3.3 TURF AREA PREPARATION
	A. Placing Planting Soil: Place and mix top soil in place over exposed subgrade.
	1. Reduce elevation of planting soil to allow for soil thickness of sod.

	B. Moisten prepared area before planting if soil is dry. Water thoroughly and allow surface to dry before planting. Do not create muddy soil.
	C. Before planting, obtain Architect's acceptance of finish grading; restore planting areas if eroded or otherwise disturbed after finish grading.

	3.4 SODDING
	A. Lay sod within 24 hours of harvesting. Do not lay sod if dormant or if ground is frozen or muddy.
	B. Lay sod to form a solid mass with tightly fitted joints. Butt ends and sides of sod; do not stretch or overlap. Stagger sod strips or pads to offset joints in adjacent courses. Avoid damage to soil or sod during installation. Tamp and roll lightly ...
	1. Lay sod across slopes exceeding 1:3.
	2. Anchor sod on slopes exceeding 1:6 with wood pegs or steel staples spaced as recommended by sod manufacturer but not less than two anchors per sod strip to prevent slippage.

	C. Saturate sod with fine water spray within two hours of planting. During first week after planting, water daily or more frequently as necessary to maintain moist soil to a minimum depth of 34T1-1/2 inches34T44T (38 mm)44T below sod.

	3.5 SEEDING
	1. Seed immediately after preparation of bed.  Seed during a period that promotes germination and establishment for the seed blend.  Seeding at times other than those locally recognized as acceptable shall be unacceptable. (April 15 through October 10)
	2. Seed indicated areas within contract limits and areas adjoining contract limits disturbed as a result of construction operations.
	3. Do not seed when wind velocity exceeds 5 mph (8 km/h).  Evenly distribute seed by sowing equal quantities in 2 directions at right angles to each other.  Rake seed lightly into top 1/8 inch of topsoil, roll lightly, and water with fine spray.
	a. Seeding Rate as per Manufacturer.
	b. Protect seeded areas with slopes less than 1:6 against erosion by spreading mulch after completion of seeding operations and anchor by crimping into topsoil.  Spread uniformly at a minimum rate of 2 tons per acre.


	3.6 TURF MAINTENANCE
	A. General: Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, replanting, and performing other operations as required to establish healthy, viable turf. Roll, regrade, and replace bare or eroded areas and remulch to prod...
	1. Fill in as necessary soil subsidence that may occur because of settling or other processes. Replace materials and turf damaged or lost in areas of subsidence.
	2. In areas where mulch has been disturbed by wind or maintenance operations, add new mulch and anchor as required to prevent displacement.
	3. Apply treatments as required to keep turf and soil free of pests and pathogens or disease. Use integrated pest management practices whenever possible to minimize the use of pesticides and reduce hazards.

	B. Watering: Use installed irrigation or install and maintain temporary piping, hoses, and turf-watering equipment to convey water from sources and to keep turf uniformly moist to a depth of 34T4 inches34T44T (100 mm)44T.
	1. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or mulch. Lay out temporary watering system to avoid walking over muddy or newly planted areas.
	2. Water turf with fine spray at a minimum rate of 34T1 inch34T44T (25 mm)44T per week unless rainfall precipitation is adequate.

	C. Mow turf as soon as top growth is tall enough to cut. Repeat mowing to maintain specified height without cutting more than one-third of grass height. Remove no more than one-third of grass-leaf growth in initial or subsequent mowings. Do not delay ...
	1. Mow  to a height of 34T2 to three inches34T44T (38 to 50 mm)44T.

	D. Turf Postfertilization: Apply slow-release fertilizer after initial mowing and when grass is dry.
	1. Use fertilizer that provides actual nitrogen of at least 34T1 lb/1000 sq. ft.34T44T (0.45 kg/92.9 sq. m)44T to turf area.


	3.7 SATISFACTORY TURF
	A. Turf installations shall meet the following criteria as determined by Architect:
	1. Satisfactory Sodded Turf: At end of maintenance period, a healthy, well-rooted, even-colored, viable turf has been established, free of weeds, open joints, bare areas, and surface irregularities.

	B. Use specified materials to reestablish turf that does not comply with requirements, and continue maintenance until turf is satisfactory.

	3.8 PESTICIDE APPLICATION
	A. Apply pesticides and other chemical products and biological control agents according to requirements of authorities having jurisdiction and manufacturer's written recommendations. Coordinate applications with Owner's operations and others in proxim...
	B. Post-Emergent Herbicides (Selective and Nonselective): Apply only as necessary to treat already-germinated weeds and according to manufacturer's written recommendations.

	3.9 CLEANUP AND PROTECTION
	A. Promptly remove soil and debris created by turf work from paved areas. Clean wheels of vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas.
	B. Remove surplus soil and waste material, including excess subsoil, unsuitable soil, trash, and debris, and legally dispose of them off Owner's property.
	C. Erect temporary fencing or barricades and warning signs as required to protect newly planted areas from traffic. Maintain fencing and barricades throughout initial maintenance period and remove after plantings are established.
	D. Remove nondegradable erosion-control measures after grass establishment period.

	3.10 MAINTENANCE
	A. Turf Maintenance: Provide full maintenance by skilled employees of landscape Installer. Maintain as required in "Turf Maintenance" Article. Begin maintenance immediately after each area is planted and continue until acceptable turf is established, ...
	1. Turf: 30 days from date of Substantial Completion.
	a. When initial maintenance period has not elapsed before end of planting season, or if turf is not fully established, continue maintenance during next planting season.





	329300 FL - PLANTS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Plants.
	2. Planting soils.
	3. Tree stabilization.

	B. Related Sections:
	1. Section 312000 "Earth Moving" for excavation, filling, and rough grading and for subsurface aggregate drainage and drainage backfill materials.
	2. Section 329200 "Turf and Grasses" for turf (lawn) and erosion-control materials.


	1.3 DEFINITIONS
	A. Backfill:  The earth used to replace or the act of replacing earth in an excavation.
	B. Balled and Burlapped Stock:  Plants dug with firm, natural balls of earth in which they were grown, with ball size not less than sizes indicated; wrapped with burlap, tied, rigidly supported, and drum laced with twine with the root flare visible at...
	C. Balled and Potted Stock:  Plants dug with firm, natural balls of earth in which they are grown and placed, unbroken, in a container.  Ball size is not less than sizes indicated.
	D. Container-Grown Stock:  Healthy, vigorous, well-rooted plants grown in a container, with a well-established root system reaching sides of container and maintaining a firm ball when removed from container.  Container shall be rigid enough to hold ba...
	E. Duff Layer:  The surface layer of native topsoil that is composed of mostly decayed leaves, twigs, and detritus.
	F. Finish Grade:  Elevation of finished surface of planting soil.
	G. Manufactured Topsoil:  Soil produced off-site by homogeneously blending mineral soils or sand with stabilized organic soil amendments to produce topsoil or planting soil.
	H. Pesticide:  A substance or mixture intended for preventing, destroying, repelling, or mitigating a pest. This includes insecticides, miticides, herbicides, fungicides, rodenticides, and molluscicides.  It also includes substances or mixtures intend...
	I. Pests:  Living organisms that occur where they are not desired, or that cause damage to plants, animals, or people.  These include insects, mites, grubs, mollusks (snails and slugs), rodents (gophers, moles, and mice), unwanted plants (weeds), fung...
	J. Planting Area:  Areas to be planted.
	K. Planting Soil:  Standardized topsoil; existing, native surface topsoil; existing, in-place surface soil; imported topsoil; or manufactured topsoil that is modified with soil amendments and perhaps fertilizers to produce a soil mixture best for plan...
	L. Plant; Plants; Plant Material:  These terms refer to vegetation in general, including trees, shrubs, vines, ground covers, ornamental grasses, bulbs, corms, tubers, or herbaceous vegetation.
	M. Root Flare:  Also called "trunk flare."  The area at the base of the plant's stem or trunk where the stem or trunk broadens to form roots; the area of transition between the root system and the stem or trunk.
	N. Stem Girdling Roots:  Roots that encircle the stems (trunks) of trees below the soil surface.
	O. Subgrade:  Surface or elevation of subsoil remaining after excavation is complete, or the top surface of a fill or backfill before planting soil is placed.
	P. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	Q. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, the surface soil can be subsoil.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated, including soils.
	1. Plant Materials:  Include quantities, sizes, quality, and sources for plant materials.
	2. Pesticides and Herbicides:  Include product label and manufacturer's application instructions specific to the Project.
	3. Plant Photographs:  Include color photographs in digital format of each required species and size of plant material as it will be furnished to the Project.  Take photographs from an angle depicting true size and condition of the typical plant to be...


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified landscape Installer.  Include list of similar projects completed by Installer demonstrating Installer's capabilities and experience.  Include project names, addresses, and year completed, and include names and add...
	B. Material Test Reports:  For imported or manufactured topsoil.
	C. Maintenance Instructions:  Recommended procedures to be established by Owner for maintenance of plants during a calendar year.  Submit before start of required maintenance periods.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified landscape Installer whose work has resulted in successful establishment of plants.
	1. Professional Membership:  Installer shall be a member in good standing of either the Professional Landcare Network or the American Nursery and Landscape Association.
	2. Experience:  Three years' experience in landscape installation in addition to requirements in Section 014000 "Quality Requirements."
	3. Installer's Field Supervision:  Require Installer to maintain an experienced full-time supervisor on Project site when work is in progress.
	4. Personnel Certifications:  Installer's field supervisor shall have certification in one of  the following categories from the Professional Landcare Network:
	a. Certified Landscape Technician - Exterior, with installation specialty area, designated CLT-Exterior.

	5. Pesticide Applicator:  State licensed, commercial.

	B. Soil-Testing Laboratory Qualifications:  An independent or university laboratory, recognized by the State Department of Agriculture, with the experience and capability to conduct the testing indicated and that specializes in types of tests to be pe...
	C. Provide quality, size, genus, species, and variety of plants indicated, complying with applicable requirements in ANSI Z60.1.
	1. Selection of plants purchased under allowances will be made by Architect, who will tag plants at their place of growth before they are prepared for transplanting.

	D. Measurements:  Measure according to ANSI Z60.1.  Do not prune to obtain required sizes.
	1. Trees and Shrubs:  Measure with branches and trunks or canes in their normal position.  Take height measurements from or near the top of the root flare for field-grown stock and container grown stock.  Measure main body of tree or shrub for height ...
	2. Other Plants:  Measure with stems, petioles, and foliage in their normal position.

	E. Plant Material Observation:  Architect may observe plant material either at place of growth or at site before planting for compliance with requirements for genus, species, variety, cultivar, size, and quality.  Architect retains right to observe tr...
	1. Notify Architect of sources of planting materials seven days in advance of delivery to site.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Packaged Materials:  Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and indication of conformance with state and federal laws if applicable.
	B. Bulk Materials:
	1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on existing turf areas or plants.
	2. Provide erosion-control measures to prevent erosion or displacement of bulk materials, discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties, water conveyance systems, or walkways.
	3. Accompany each delivery of bulk fertilizers, lime, and soil amendments with appropriate certificates.

	C. Deliver bare-root stock plants freshly dug.  Immediately after digging up bare-root stock, pack root system in wet straw, hay, or other suitable material to keep root system moist until planting.
	D. Do not prune trees and shrubs before delivery.  Protect bark, branches, and root systems from sun scald, drying, wind burn, sweating, whipping, and other handling and tying damage.  Do not bend or bind-tie trees or shrubs in such a manner as to des...
	E. Handle planting stock by root ball.
	F. Deliver plants after preparations for planting have been completed, and install immediately.  If planting is delayed more than six hours after delivery, set plants and trees in their appropriate aspect (sun, filtered sun, or shade), protect from we...
	1. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other acceptable material.
	2. Do not remove container-grown stock from containers before time of planting.
	3. Water root systems of plants stored on-site deeply and thoroughly with a fine-mist spray.  Water as often as necessary to maintain root systems in a moist, but not overly-wet condition.


	1.8 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual grade elevations, service and utility locations, irrigation system components, and dimensions of plantings and construction contiguous with new plantings by field measurements before proceeding with planting work.
	B. Interruption of Existing Services or Utilities:  Do not interrupt services or utilities to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary services or utiliti...
	1. Notify Owner no fewer than two days in advance of proposed interruption of each service or utility.
	2. Do not proceed with interruption of services or utilities without Owner's written permission.

	C. Weather Limitations:  Proceed with planting only when existing and forecasted weather conditions permit planting to be performed when beneficial and optimum results may be obtained.  Apply products during favorable weather conditions according to m...
	D. Coordination with Turf Areas (Lawns):  Plant trees, shrubs, and other plants after finish grades are established and before planting turf areas unless otherwise indicated.
	1. When planting trees, shrubs, and other plants after planting turf areas, protect turf areas, and promptly repair damage caused by planting operations.


	1.9 WARRANTY
	A. Special Warranty:  Installer agrees to repair or replace plantings and accessories that fail in materials, workmanship, or growth within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Death and unsatisfactory growth, except for defects resulting from abuse, lack of adequate maintenance, or neglect by Owner, or incidents that are beyond Contractor's control.
	b. Structural failures including plantings falling or blowing over.
	c. Faulty performance of tree stabilization and edgings.
	d. Deterioration of metals, metal finishes, and other materials beyond normal weathering.

	2. Warranty Periods from Date of Substantial Completion:
	a. Trees, Shrubs, Vines, and Ornamental Grasses:  12 months.
	b. Ground Covers, Biennials, Perennials, and Other Plants:  12 months.

	3. Include the following remedial actions as a minimum:
	a. Immediately remove dead plants and replace unless required to plant in the succeeding planting season.
	b. Replace plants that are more than 25 percent dead or in an unhealthy condition at end of warranty period.
	c. A limit of one replacement of each plant will be required except for losses or replacements due to failure to comply with requirements.
	d. Provide extended warranty for period equal to original warranty period, for replaced plant material.




	PART 2 -  PRODUCTS
	2.1 PLANT MATERIAL
	A. General:  Furnish nursery-grown plants true to genus, species, variety, cultivar, stem form, shearing, and other features indicated in Plant Schedule or Plant Legend shown on Drawings and complying with ANSI Z60.1; and with healthy root systems dev...
	1. Trees with damaged, crooked, or multiple leaders; tight vertical branches where bark is squeezed between two branches or between branch and trunk ("included bark"); crossing trunks; cut-off limbs more than 33T3/4 inch33T43T (19 mm)43T in diameter; ...
	2. Collected Stock:  Do not use plants harvested from the wild, from native stands, from an established landscape planting, or not grown in a nursery unless otherwise indicated.

	B. Provide plants of sizes, grades, and ball or container sizes complying with ANSI Z60.1 for types and form of plants required.  Plants of a larger size may be used if acceptable to Architect, with a proportionate increase in size of roots or balls.
	C. Root-Ball Depth:  Furnish trees and shrubs with root balls measured from top of root ball, which shall begin at root flare according to ANSI Z60.1.  Root flare shall be visible before planting.
	D. Labeling:  Label at least one plant of each variety, size, and caliper with a securely attached, waterproof tag bearing legible designation of common name and full scientific name, including genus and species.  Include nomenclature for hybrid, vari...
	E. If formal arrangements or consecutive order of plants is shown on Drawings, select stock for uniform height and spread, and number the labels to assure symmetry in planting.

	2.2 INORGANIC SOIL AMENDMENTS
	A. Lime:  ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium carbonate equivalent and as follows:
	1. Class:  T, with a minimum of 99 percent passing through 33TNo. 833T43T (2.36-mm)43T sieve and a minimum of 75 percent passing through 33TNo. 6033T43T (0.25-mm)43T sieve.
	2. Class:  O, with a minimum of 95 percent passing through 33TNo. 833T43T (2.36-mm)43T sieve and a minimum of 55 percent passing through 33TNo. 6033T43T (0.25-mm)43T sieve.

	B. Sulfur:  Granular, biodegradable, and containing a minimum of 90 percent sulfur, with a minimum of 99 percent passing through 33TNo. 633T43T (3.35-mm)43T sieve and a maximum of 10 percent passing through 33TNo. 4033T43T (0.425-mm)43T sieve.
	C. Iron Sulfate:  Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 percent sulfur.
	D. Aluminum Sulfate:  Commercial grade, unadulterated.
	E. Perlite:  Horticultural perlite, soil amendment grade.
	F. Agricultural Gypsum:  Minimum 90 percent calcium sulfate, finely ground with 90 percent passing through 33TNo. 5033T43T (0.30-mm)43T sieve.
	G. Sand:  Clean, washed, natural or manufactured, and free of toxic materials.
	H. Diatomaceous Earth:  Calcined, 90 percent silica, with approximately 140 percent water absorption capacity by weight.
	I. Zeolites:  Mineral clinoptilolite with at least 60 percent water absorption by weight.

	2.3 ORGANIC SOIL AMENDMENTS
	A. Compost:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 33T1/2-inch33T43T (13-mm)43T sieve; soluble salt content of 5 to 10 decisiemens/m; not ex...
	B. Sphagnum Peat:  Partially decomposed sphagnum peat moss, finely divided or granular texture, with a pH range of 3.4 to 4.8.
	C. Muck Peat:  Partially decomposed moss peat, native peat, or reed-sedge peat, finely divided or of granular texture, with a pH range of 6 to 7.5, and having a water-absorbing capacity of 1100 to 2000 percent.
	D. Wood Derivatives:  Decomposed, nitrogen-treated sawdust, ground bark, or wood waste; of uniform texture and free of chips, stones, sticks, soil, or toxic materials.
	E. Manure:  Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, weed seed, debris, and material harmful to plant g...

	2.1 TOPSOIL
	2.2 PLANTING SOILS
	A. Planting Soil Mix:  Four parts top soil to one part peat moss and two pounds commercial fertilizers for each cubic yard of mixture.

	2.3 MULCHES
	A. Organic Mulch:  Free from deleterious materials and suitable as a top dressing of trees and shrubs, consisting of one of the following:
	1. Type:  Shredded hardwood.
	2. Size Range:  33T3 inches33T43T (76 mm)43T maximum, 33T1/2 inch33T43T (13 mm)43T minimum.
	3. Color:  Brown.


	2.4 PESTICIDES
	A. General:  Pesticide registered and approved by EPA, acceptable to authorities having jurisdiction, and of type recommended by manufacturer for each specific problem and as required for Project conditions and application. Do not use restricted pesti...
	B. Post-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling weed growth that has already germinated.

	2.5 TREE STABILIZATION MATERIALS
	A. Stakes and Guys:
	1. Upright and Guy Stakes:  Rough-sawn, sound, new hardwood, free of knots, holes, cross grain, and other defects, 33T2-by-2-inch nominal33T43T (38-by-38-mm actual)43T by length indicated, pointed at one end.
	2. Flexible Ties:  Wide rubber or elastic bands or straps of length required to reach stakes or turnbuckles or compression springs.
	3. Guys and Tie Wires:  ASTM A 641/A 641M, Class 1, galvanized-steel wire, two-strand, twisted, 33T0.106 inch33T43T (2.7 mm)43T in diameter.
	4. Tree-Tie Webbing:  UV-resistant polypropylene or nylon webbing with brass grommets.
	5. Guy Cables:  Five-strand, 33T3/16-inch-33T43T (4.8-mm-)43T diameter, galvanized-steel cable, with zinc-coated turnbuckles or compression springs, a minimum of 33T3 inches33T43T (75 mm)43T long, with two 33T3/8-inch33T43T (10-mm)43T galvanized eyebo...
	6. Flags:  Standard surveyor's plastic flagging tape, white, 33T6 inches33T43T (150 mm)43T long.


	2.6 MISCELLANEOUS PRODUCTS
	A. Antidesiccant:  Water-insoluble emulsion, permeable moisture retarder, film forming, for trees and shrubs.  Deliver in original, sealed, and fully labeled containers and mix according to manufacturer's written instructions.
	B. Burlap:  Non-synthetic, biodegradable.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas to receive plants for compliance with requirements and conditions affecting installation and performance.
	1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has been depo...
	2. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions.
	3. Suspend soil spreading, grading, and tilling operations during periods of excessive soil moisture until the moisture content reaches acceptable levels to attain the required results.
	4. Uniformly moisten excessively dry soil that is not workable and which is too dusty.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. If contamination by foreign or deleterious material or liquid is present in soil within a planting area, remove the soil and contamination as directed by Architect and replace with new planting soil.

	3.2 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities and turf areas and existing plants from damage caused by planting operations.
	B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.
	C. Lay out individual tree and shrub locations and areas for multiple plantings.  Stake locations, outline areas, adjust locations when requested, and obtain Architect's acceptance of layout before excavating or planting.  Make minor adjustments as re...
	D. Lay out plants at locations directed by Architect.  Stake locations of individual trees and shrubs and outline areas for multiple plantings.
	E. Apply antidesiccant to trees and shrubs using power spray to provide an adequate film over trunks (before wrapping), branches, stems, twigs, and foliage to protect during digging, handling, and transportation.
	1. If deciduous trees or shrubs are moved in full leaf, spray with antidesiccant at nursery before moving and again two weeks after planting.

	F. Wrap trees and shrubs with burlap fabric over trunks, branches, stems, twigs, and foliage to protect from wind and other damage during digging, handling, and transportation.

	3.3 PLANTING AREA ESTABLISHMENT
	A. Loosen subgrade of planting areas to a minimum depth of 33T12 inches33T43T (300 mm43T.  Remove stones larger than 33T1 inch33T43T (25 mm)43T in any dimension and sticks, roots, rubbish, and other extraneous matter and legally dispose of them off Ow...
	1. Apply fertilizer directly to subgrade before loosening.
	2. Spread planting soil to 12” depth or depth indicated but not less than required to meet finish grades after natural settlement.  Do not spread if planting soil or subgrade is frozen, muddy, or excessively wet.

	B. Finish Grading:  Grade planting areas to a smooth, uniform surface plane with loose, uniformly fine texture.  Roll and rake, remove ridges, and fill depressions to meet finish grades.
	C. Before planting, obtain Architect's acceptance of finish grading; restore planting areas if eroded or otherwise disturbed after finish grading.

	3.4 EXCAVATION FOR TREES AND SHRUBS
	A. Planting Pits and Trenches:  Excavate circular planting pits with sides sloping inward at a 45-degree angle.  Excavations with vertical sides are not acceptable.  Trim perimeter of bottom leaving center area of bottom raised slightly to support roo...
	1. Excavate approximately three times as wide as ball diameter for balled and burlapped, balled and potted, and container-grown  stock.
	2. Excavate at least 33T12 inches33T43T (300 mm)43T wider than root spread and deep enough to accommodate vertical roots for bare-root stock.
	3. Do not excavate deeper than depth of the root ball, measured from the root flare to the bottom of the root ball.
	4. If area under the plant was initially dug too deep, add soil to raise it to the correct level and thoroughly tamp the added soil to prevent settling.
	5. Maintain required angles of repose of adjacent materials as shown on the Drawings.  Do not excavate subgrades of adjacent paving, structures, hardscapes, or other new or existing improvements.
	6. Maintain supervision of excavations during working hours.
	7. Keep excavations covered or otherwise protected when unattended by Installer's personnel.
	8. If drain tile is shown on Drawings or required under planting areas, excavate to top of porous backfill over tile.

	B. Subsoil and topsoil removed from excavations may not be used as planting soil.
	C. Obstructions:  Notify Architect if unexpected rock or obstructions detrimental to trees or shrubs are encountered in excavations.
	1. Hardpan Layer:  Drill 33T6-inch-33T43T (150-mm-)43T diameter holes, 33T24 inches33T43T (600 mm)43T apart, into free-draining strata or to a depth of 33T10 feet33T43T (3 m)43T, whichever is less, and backfill with free-draining material.

	D. Drainage:  Notify Architect if subsoil conditions evidence unexpected water seepage or retention in tree or shrub planting pits.
	E. Fill excavations with water and allow to percolate away before positioning trees and shrubs.

	3.5 TREE, SHRUB, AND VINE PLANTING
	A. Before planting, verify that root flare is visible at top of root ball according to ANSI Z60.1.  If root flare is not visible, remove soil in a level manner from the root ball to where the top-most root emerges from the trunk.  After soil removal t...
	B. Remove stem girdling roots and kinked roots.  Remove injured roots by cutting cleanly; do not break.
	C. Set balled and burlapped stock plumb as indicated relative to adjacent finish grades.
	1. Use planting soil for backfill.
	2. After placing some backfill around root ball to stabilize plant, carefully cut and remove burlap, rope, and wire baskets from tops of root balls and from sides, but do not remove from under root balls.  Remove pallets, if any, before setting.  Do n...
	3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets.  When planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill.  Repeat watering until no more water is abs...
	4. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	D. Set plant material plumb and in center of planting pit or trench with root flare as indicated relative to finish grades.
	1. Use planting soil for backfill.
	2. Carefully remove root ball from container without damaging root ball or plant.
	3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets.  When planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill.  Repeat watering until no more water is abs...
	4. Place planting tablets in each planting pit when pit is approximately one-half filled; in amounts recommended in soil reports from soil-testing laboratory.  Place tablets beside the root ball about 33T1 inch33T43T (25 mm)43T from root tips; do not ...
	5. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	E. When planting on slopes, set the plant so the root flare on the uphill side is flush with the surrounding soil on the slope; the edge of the root ball on the downhill side will be above the surrounding soil.  Apply enough soil to cover the downhill...

	3.6 TREE, SHRUB, AND VINE PRUNING
	A. Remove only dead, dying, or broken branches.  Do not prune for shape.
	B. Prune, thin, and shape trees, shrubs, and vines as directed by Architect.
	C. Prune, thin, and shape trees, shrubs, and vines according to standard professional horticultural and arboricultural practices.  Unless otherwise indicated by Architect, do not cut tree leaders; remove only injured, dying, or dead branches from tree...
	D. Do not apply pruning paint to wounds.

	3.7 TREE STABILIZATION
	A. Install trunk stabilization as follows unless otherwise indicated:
	1. Upright Staking and Tying:  Stake trees of 33T2- through 5-inch33T43T (50- through 125-mm)43T caliper.  Stake trees of less than 33T2-inch33T43T (50-mm)43T caliper only as required to prevent wind tip out.  Use a minimum of two stakes of length req...
	2. Use two stakes for trees up to 33T12 feet33T43T (3.6 m)43T high and 33T2-1/2 inches33T43T (63 mm)43T or less in caliper; three stakes for trees less than 33T14 feet33T43T (4.2 m)43T high and up to 33T4 inches33T43T (100 mm)43T in caliper.  Space st...
	3. Support trees with bands of flexible ties at contact points with tree trunk.  Allow enough slack to avoid rigid restraint of tree.
	4. Support trees with two strands of tie wire, connected to the brass grommets of tree-tie webbing at contact points with tree trunk.  Allow enough slack to avoid rigid restraint of tree.

	B. Staking and Guying:  Stake and guy trees more than 33T14 feet33T43T (4.2 m)43T in height and more than 33T3 inches33T43T (75 mm)43T in caliper unless otherwise indicated.  Securely attach no fewer than three guys to stakes 33T30 inches33T43T (760 m...
	1. Site-Fabricated Staking-and-Guying Method:
	a. For trees more than 33T6 inches33T43T (150 mm)43T in caliper, anchor guys to wood deadmen buried at least 33T36 inches33T43T (900 mm)43T below grade.  Provide turnbuckle for each guy wire and tighten securely.
	b. Support trees with bands of flexible ties at contact points with tree trunk and reaching to turnbuckle. Allow enough slack to avoid rigid restraint of tree.
	c. Support trees with strands of cable or multiple strands of tie wire, connected to the brass grommets of tree-tie webbing at contact points with tree trunk and reaching to turnbuckle.  Allow enough slack to avoid rigid restraint of tree.
	d. Attach flags to each guy wire, 33T30 inches33T43T (760 mm)43T above finish grade.
	e. Paint turnbuckles with luminescent white paint.

	2. Proprietary Staking and Guying Device:  Install staking and guying system sized and positioned as recommended by manufacturer unless otherwise indicated and according to manufacturer's written instructions.


	3.8 GROUND COVER AND PLANT PLANTING
	A. Set out and space ground cover and plants other than trees, shrubs, and vines as indicated in even rows with triangular spacing.
	B. Use planting soil for backfill.
	C. Dig holes large enough to allow spreading of roots.
	D. For rooted cutting plants supplied in flats, plant each in a manner that will minimally disturb the root system but to a depth not less than two nodes.
	E. Work soil around roots to eliminate air pockets and leave a slight saucer indentation around plants to hold water.
	F. Water thoroughly after planting, taking care not to cover plant crowns with wet soil.
	G. Protect plants from hot sun and wind; remove protection if plants show evidence of recovery from transplanting shock.

	3.9 PLANTING AREA MULCHING
	A. Mulch backfilled surfaces of planting areas and other areas indicated.
	1. Trees and Tree-like Shrubs in Turf Areas:  Apply mulch ring of average thickness indicated, with 33T36-inch33T43T (900-mm)43T radius around trunks or stems.  Do not place mulch within 33T3 inches33T43T (75 mm)43T of trunks or stems.
	2. Organic Mulch in Planting Areas:  Apply average thickness of organic mulch indicated over whole surface of planting area, and finish level with adjacent finish grades.  Do not place mulch within 33T3 inches33T43T (75 mm)43T of trunks or stems.


	3.10 EDGING INSTALLATION
	A. Steel Edging:  Install steel edging where indicated according to manufacturer's written instructions.  Anchor with steel stakes spaced approximately 33T30 inches33T43T (760 mm)43T apart, driven below top elevation of edging.

	3.11 PLANT MAINTENANCE
	A. Maintain plantings by pruning, cultivating, watering, weeding, fertilizing, mulching, restoring planting saucers, adjusting and repairing tree-stabilization devices, resetting to proper grades or vertical position, and performing other operations a...
	B. Fill in as necessary soil subsidence that may occur because of settling or other processes.  Replace mulch materials damaged or lost in areas of subsidence.
	C. Apply treatments as required to keep plant materials, planted areas, and soils free of pests and pathogens or disease.  Use integrated past management practices whenever possible to minimize the use of pesticides and reduce hazards.  Treatments inc...

	3.12 PESTICIDE APPLICATION
	A. Apply pesticides and other chemical products and biological control agents in accordance with authorities having jurisdiction and manufacturer's written recommendations.  Coordinate applications with Owner's operations and others in proximity to th...
	B. Pre-Emergent Herbicides (Selective and Non-Selective):  Apply to tree, shrub, and ground-cover areas in accordance with manufacturer's written recommendations.  Do not apply to seeded areas.
	C. Post-Emergent Herbicides (Selective and Non-Selective):  Apply only as necessary to treat already-germinated weeds and in accordance with manufacturer's written recommendations.

	3.13 CLEANUP AND PROTECTION
	A. During planting, keep adjacent paving and construction clean and work area in an orderly condition.
	B. Protect plants from damage due to landscape operations and operations of other contractors and trades.  Maintain protection during installation and maintenance periods.  Treat, repair, or replace damaged plantings.
	C. After installation and before Substantial Completion, remove nursery tags, nursery stakes, tie tape, labels, wire, burlap, and other debris from plant material, planting areas, and Project site.

	3.14 DISPOSAL
	A. Remove surplus soil and waste material including excess subsoil, unsuitable soil, trash, and debris and legally dispose of them off Owner's property.





