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PART B - BIDDING PROCEDURES

B1. CONTRACT TITLE

B1.1 WINNIPEG WATER TREATMENT PROGRAM – CONSTRUCTION OF OFFICES AND PLANT
INTERIOR FINISHES

B2. SUBMISSION DEADLINE

B2.1 The Submission Deadline is 12:00 noon Winnipeg time, July 6, 2007.

B2.2 Bids determined by the Manager of Materials to have been received later than the Submission
Deadline will not be accepted and will be returned upon request.

B2.3 The Contract Administrator or the Manager of Materials may extend the Submission Deadline
by issuing an addendum at any time prior to the time and date specified in B2.1.

B3. SITE INVESTIGATION

B3.1 Further to C3.1, the Contract Administrator or an authorized representative will be available at
the Site from 11:00 a.m. to 12:00 noon on June 25, 2007 to provide Bidders access to the Site.

B3.2 The Bidder shall not be entitled to rely on any information or interpretation received at the Site
investigation unless that information or interpretation is the Bidder’s direct observation, or is
provided by the Contract Administrator in writing.

B4. ENQUIRIES

B4.1 All enquiries shall be directed to the Contract Administrator identified in D4.1.

B4.2 If the Bidder finds errors, discrepancies or omissions in the Bid Opportunity, or is unsure of the
meaning or intent of any provision therein, the Bidder shall notify the Contract Administrator of
the error, discrepancy or omission, or request a clarification as to the meaning or intent of the
provision at least five (5) Business Days prior to the Submission Deadline.

B4.3 Responses to enquiries which, in the sole judgment of the Contract Administrator, require a
correction to or a clarification of the Bid Opportunity will be provided by the Contract
Administrator to all Bidders by issuing an addendum.

B4.4 Responses to enquiries which, in the sole judgment of the Contract Administrator, do not
require a correction to or a clarification of the Bid Opportunity will be provided by the Contract
Administrator only to the Bidder who made the enquiry.

B4.5 The Bidder shall not be entitled to rely on any response or interpretation received pursuant to
B4 unless that response or interpretation is provided by the Contract Administrator in writing.

B5. ADDENDA

B5.1 The Contract Administrator may, at any time prior to the Submission Deadline, issue addenda
correcting errors, discrepancies or omissions in the Bid Opportunity, or clarifying the meaning or
intent of any provision therein.

B5.2 The Contract Administrator will issue each addendum at least two (2) Business Days prior to the
Submission Deadline, or provide at least two (2) Business Days by extending the Submission
Deadline.

B5.2.1 Addenda will be available on the Bid Opportunities page at The City of Winnipeg,
Corporate Finance, Materials Management Branch internet site at
http://www.winnipeg.ca/matmgt.

http://www.winnipeg.ca/matmgt.
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B5.2.2 The Bidder is responsible for ensuring that he has received all addenda and is advised to
check the Materials Management Branch internet site for addenda regularly and shortly
before the Submission Deadline, as may be amended by addendum.

B5.3 The Bidder shall acknowledge receipt of each addendum in Paragraph 10 of Form A: Bid.
Failure to acknowledge receipt of an addendum may render a Bid non-responsive.

B6. SUBSTITUTES

B6.1 The Work is based on the Plant, Materials and methods specified in the Bid Opportunity.

B6.2 Substitutions shall not be allowed unless application has been made to and prior approval has
been granted by the Contract Administrator in writing.

B6.3 Requests for approval of a substitute will not be considered unless received in writing by the
Contract Administrator at least five (5) Business Days prior to the Submission Deadline.

B6.4 The Bidder shall ensure that any and all requests for approval of a substitute:
(a) provide sufficient information and details to enable the Contract Administrator to determine

the acceptability of the Plant, Material or method as either an approved equal or
alternative;

(b) identify any and all changes required in the applicable Work, and all changes to any other
Work, which would become necessary to accommodate the substitute;

(c) identify any anticipated cost or time savings that may be associated with the substitute;
(d) certify that, in the case of a request for approval as an approved equal, the substitute will

fully perform the functions called for by the general design, be of equal or superior
substance to that specified, is suited to the same use and capable of performing the same
function as that specified and can be incorporated into the Work, strictly in accordance with
the proposed work schedule and the dates specified in the Supplemental Conditions for
Substantial Performance and Total Performance;

(e) certify that, in the case of a request for approval as an approved alternative, the substitute
will adequately perform the functions called for by the general design, be similar in
substance to that specified, is suited to the same use and capable of performing the same
function as that specified and can be incorporated into the Work, strictly in accordance with
the proposed work schedule and the dates specified in the Supplemental Conditions for
Substantial Performance and Total Performance.

B6.5 The Contract Administrator, after assessing the request for approval of a substitute, may in his
sole discretion grant approval for the use of a substitute as an “approved equal” or as an
“approved alternative”, or may refuse to grant approval of the substitute.

B6.6 The Contract Administrator will provide a response in writing, at least two (2) Business Days
prior to the Submission Deadline, only to the Bidder who requested approval of the substitute.

B6.6.1 The Bidder requesting and obtaining the approval of a substitute shall be entirely
responsible for disseminating information regarding the approval to any person or persons
he wishes to inform.

B6.7 If the Contract Administrator approves a substitute as an “approved equal”, any Bidder may use
the approved equal in place of the specified item.

B6.8 If the Contract Administrator approves a substitute as an “approved alternative”, any Bidder
bidding that approved alternative shall base his Total Bid Price upon the specified item but may
also indicate an alternative price based upon the approved alternative.  Such alternatives will be
evaluated in accordance with B15.
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B6.9 No later claim by the Contractor for an addition to the Total Bid Price because of any other
changes in the Work necessitated by the use of an approved equal or an approved alternative
will be considered.

B7. BID COMPONENTS

B7.1 The Bid shall consist of the following components:
(a) Form A: Bid;
(b) Form B: Prices;
(c) Form G1: Bid Bond and Agreement to Bond, or

Form G2: Irrevocable Standby Letter of Credit and Undertaking, or
a certified cheque or draft;

B7.2 All components of the Bid shall be fully completed or provided, and submitted by the Bidder no
later than the Submission Deadline, with all required entries made clearly and completely, to
constitute a responsive Bid.

B7.3 The Bid shall be submitted enclosed and sealed in an envelope clearly marked with the Bid
Opportunity number and the Bidder's name and address.

B7.3.1 Samples or other components of the Bid which cannot reasonably be enclosed in the
envelope may be packaged separately, but shall be clearly marked with the Bid
Opportunity number, the Bidder's name and address, and an indication that the contents
are part of the Bidder’s Bid.

B7.4 Bidders are advised not to include any information/literature except as requested in accordance
with B7.1.

B7.5 Bidders are advised that inclusion of terms and conditions inconsistent with the Bid Opportunity
document, including the General Conditions, may result in the Bid being determined to be non-
responsive.

B7.6 Bids submitted by facsimile transmission (fax) or internet electronic mail (e-mail) will not be
accepted.

B7.7 Bids shall be submitted to:
The City of Winnipeg
Corporate Finance Department
Materials Management Branch
185 King Street, Main Floor
Winnipeg  MB  R3B 1J1

B8. BID

B8.1 The Bidder shall complete Form A: Bid, making all required entries.

B8.2 Paragraph 2 of Form A: Bid shall be completed in accordance with the following requirements:
(a) if the Bidder is a sole proprietor carrying on business in his own name, his name shall be

inserted;
(b) if the Bidder is a partnership, the full name of the partnership shall be inserted;
(c) if the Bidder is a corporation, the full name of the corporation shall be inserted;
(d) if the Bidder is carrying on business under a name other than his own, the business name

and the name of every partner or corporation who is the owner of such business name
shall be inserted.

B8.2.1 If a Bid is submitted jointly by two or more persons, each and all such persons shall identify
themselves in accordance with B8.2.
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B8.3 In Paragraph 3 of Form A: Bid, the Bidder shall identify a contact person who is authorized to
represent the Bidder for purposes of the Bid.

B8.4 Paragraph 12 of Form A: Bid shall be signed in accordance with the following requirements:
(a) if the Bidder is a sole proprietor carrying on business in his own name, it shall be signed by

the Bidder;
(b) if the Bidder is a partnership, it shall be signed by the partner or partners who have

authority to sign for the partnership;
(c) if the Bidder is a corporation, it shall be signed by its duly authorized officer or officers and

the corporate seal, if the corporation has one, should be affixed;
(d) if the Bidder is carrying on business under a name other than his own, it shall be signed by

the registered owner of the business name, or by the registered owner's authorized
officials if the owner is a partnership or a corporation.

B8.4.1 The name and official capacity of all individuals signing Form A: Bid shall be printed below
such signatures.

B8.4.2 All signatures should be witnessed, except where a corporate seal has been affixed.

B8.5 If a Bid is submitted jointly by two or more persons, the word "Bidder" shall mean each and all
such persons, and the undertakings, covenants and obligations of such joint Bidders in the Bid
and the Contract, when awarded, shall be both joint and several.

B9. PRICES

B9.1 The Bidder shall state the lump sum price in Canadian funds for the Work on Form B: Prices.

B10. QUALIFICATION

B10.1 The Bidder shall:
(a) undertake to be in good standing under The Corporations Act (Manitoba), or properly

registered under The Business Names Registration Act (Manitoba), or otherwise properly
registered, licensed or permitted by law to carry on business in Manitoba; and

(b) be financially capable of carrying out the terms of the Contract; and
(c) have all the necessary experience, capital, organization, and equipment to perform the

Work in strict accordance with the terms and provisions of the Contract.

B10.2 The Bidder and any proposed Subcontractor (for the portion of the Work proposed to be
subcontracted to them) shall:
(a) be responsible and not be suspended, debarred or in default of any obligations to the City

(a list of suspended or debarred individuals and companies is available on the Information
Connection page at The City of Winnipeg, Corporate Finance, Materials Management
Branch internet site at http://www.winnipeg.ca/matmgt).

B10.3 The Bidder and/or any proposed Subcontractor (for the portion of the Work proposed to be
subcontracted to them) shall:
(a) have successfully carried out work similar in nature, scope and value to the Work; and
(b) be fully capable of performing the Work required to be in strict accordance with the terms

and provisions of the Contract; and
(c) have a written workplace safety and health program if required pursuant to The Workplace

Safety and Health Act (Manitoba).

B10.4 Further to B10.3(c), the Bidder shall, within three (3) Business Days of a request by the
Contract Administrator, provide proof satisfactory to the Contract Administrator that the
Bidder/Subcontractor has a workplace safety and health program meeting the requirements of
The Workplace Safety and Health Act (Manitoba), by providing:

http://www.winnipeg.ca/matmgt).
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(a) a valid COR certification number under the Certificate of Recognition (COR) Program
administered by the Manitoba Construction Safety Association or by the Manitoba Heavy
Construction Association’s Safety, Health and Environment Program; or

(b) a report or letter to that effect from an independent reviewer acceptable to the City.  (A list
of acceptable reviewers and the review template are available on the Information
Connection page at The City of Winnipeg, Corporate Finance, Materials Management
Branch internet site at http://www.winnipeg.ca/matmgt.)

B10.5 The Bidder shall submit, within three (3) Business Days of a request by the Contract
Administrator, proof satisfactory to the Contract Administrator of the qualifications of the Bidder
and of any proposed Subcontractor.

B10.6 The Bidder shall provide, on the request of the Contract Administrator, full access to any of the
Bidder's equipment and facilities to confirm, to the Contract Administrator’s satisfaction, that the
Bidder's equipment and facilities are adequate to perform the Work.

B11. BID SECURITY

B11.1 The Bidder shall provide bid security in the form of:
(a) a bid bond, in the amount of at least ten percent (10%) of the Total Bid Price, and

agreement to bond of a company registered to conduct the business of a surety in
Manitoba, in the form included in the Bid Submission (Form G1: Bid Bond and Agreement
to Bond); or

(b) an irrevocable standby letter of credit, in the amount of at least ten percent (10%) of the
Total Bid Price, and undertaking issued by a bank or other financial institution registered to
conduct business in Manitoba and drawn on a branch located in Winnipeg, in the form
included in the Bid Submission (Form G2: Irrevocable Standby Letter of Credit and
Undertaking); or

(c) a certified cheque or draft payable to “The City of Winnipeg”, in the amount of at least fifty
percent (50%) of the Total Bid Price, drawn on a bank or other financial institution
registered to conduct business in Manitoba.

B11.1.1 If the Bidder submits alternative bids, the bid security shall be in the amount of the
specified percentage of the highest Total Bid Price submitted.

B11.1.2 All signatures on bid securities shall be original, and shall be witnessed or sealed as
required.

B11.2 The bid security of the successful Bidder and the next two lowest evaluated responsive and
responsible Bidders will be released by the City when a Contract for the Work has been duly
executed by the successful Bidder and the performance security furnished as provided herein.
The bid securities of all other Bidders will be released when a Contract is awarded.

B11.2.1 Where the bid security provided by the successful Bidder is in the form of a certified
cheque or draft pursuant to B11.1(c), it will be deposited and retained by the City as the
performance security and no further submission is required.

B11.2.2 The City will not pay any interest on certified cheques or drafts furnished as bid security or
subsequently retained as performance security.

B11.3 The bid securities of all Bidders will be released by the City as soon as practicable following
notification by the Contract Administrator to the Bidders that no award of Contract will be made
pursuant to the Bid Opportunity.

B12. OPENING OF BIDS AND RELEASE OF INFORMATION

B12.1 Bids will be opened publicly, after the Submission Deadline has elapsed, in the office of the
Corporate Finance Department, Materials Management Branch, or in such other office as may
be designated by the Manager of Materials.

http://www.winnipeg.ca/matmgt.)
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B12.1.1 Bidders or their representatives may attend.

B12.1.2 Bids determined by the Manager of Materials, or his designate, to not include the bid
security specified in B11 will not be read out.

B12.2 Following the submission deadline, the names of the Bidders and their Total Bid Prices
(unevaluated, and pending review and verification of conformance with requirements) will be
available on the Closed Bid Opportunities (or Public/Posted Opening & Award Results) page at
The City of Winnipeg, Corporate Finance, Materials Management Branch internet site at
http://www.winnipeg.ca/matmgt.

B12.3 After award of Contract, the name(s) of the successful Bidder(s) and the Contract Amount(s) will
be available on the Closed Bid Opportunities (or Public/Posted Opening & Award Results) page
at The City of Winnipeg, Corporate Finance, Materials Management Branch internet site at
http://www.winnipeg.ca/matmgt.

B12.4 The Bidder is advised that any information contained in any Bid may be released if required by
City policy or procedures, by The Freedom of Information and Protection of Privacy Act
(Manitoba), by other authorities having jurisdiction, or by law.

B13. IRREVOCABLE BID

B13.1 The Bid(s) submitted by the Bidder shall be irrevocable for the time period specified in
Paragraph 11 of Form A: Bid.

B13.2 The acceptance by the City of any Bid shall not release the Bids of the next two lowest
evaluated responsive Bidders and these Bidders shall be bound by their Bids on such Work
until a Contract for the Work has been duly executed and the performance security furnished as
herein provided, but any Bid shall be deemed to have lapsed unless accepted within the time
period specified in Paragraph 11 of Form A: Bid.

B14. WITHDRAWAL OF BIDS

B14.1 A Bidder may withdraw his Bid without penalty by giving written notice to the Manager of
Materials at any time prior to the Submission Deadline.

B14.1.1 Notwithstanding C23.3, the time and date of receipt of any notice withdrawing a Bid shall
be the time and date of receipt as determined by the Manager of Materials.

B14.1.2 The City will assume that any one of the contact persons named in Paragraph 3 of Form A:
Bid or the Bidder’s authorized representatives named in Paragraph 12 of Form A: Bid, and
only such person, has authority to give notice of withdrawal.

B14.1.3 If a Bidder gives notice of withdrawal prior to the Submission Deadline, the Manager of
Materials will:
(a) retain the Bid until after the Submission Deadline has elapsed;
(b) open the Bid to identify the contact person named in Paragraph 3 of Form A: Bid and

the Bidder’s authorized representatives named in Paragraph 12 of Form A: Bid; and
(c) if the notice has been given by any one of the persons specified in B14.1.3(b), declare

the Bid withdrawn.

B14.2 A Bidder who withdraws his Bid after the Submission Deadline but before his Bid has been
released or has lapsed as provided for in B13.2 shall be liable for such damages as are
imposed upon the Bidder by law and subject to such sanctions as the Chief Administrative
Officer considers appropriate in the circumstances.  The City, in such event, shall be entitled to
all rights and remedies available to it at law, including the right to retain the Bidder’s bid
security.

http://www.winnipeg.ca/matmgt.
http://www.winnipeg.ca/matmgt.
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B15. EVALUATION OF BIDS

B15.1 Award of the Contract shall be based on the following bid evaluation criteria:
(a) compliance by the Bidder with the requirements of the Bid Opportunity (pass/fail);
(b) qualifications of the Bidder and the Subcontractors, if any, pursuant to B10 (pass/fail);
(c) Total Bid Price;
(d) economic analysis of any approved alternative pursuant to B6.

B15.2 Further to B15.1(a), the Award Authority may reject a Bid as being non-responsive if the Bid is
incomplete, obscure or conditional, or contains additions, deletions, alterations or other
irregularities.  The Award Authority may reject all or any part of any Bid, or waive technical
requirements or minor informalities or irregularities, if the interests of the City so require.

B15.3 Further to B15.1(b), the Award Authority shall reject any Bid submitted by a Bidder who does
not demonstrate, in his Bid or in other information required to be submitted, that he is
responsible and qualified.

B15.4 Further to B15.1(c), the Total Bid Price shall be the lump sum price shown on Form B: Prices.

B15.4.1 If there is any discrepancy between the lump sum price written in figures and the lump sum
price written in words, the price written in words shall take precedence.

B16. AWARD OF CONTRACT

B16.1 The City will give notice of the award of the Contract or will give notice that no award will be
made.

B16.2 The City will have no obligation to award a Contract to a Bidder, even though one or all of the
Bidders are determined to be responsible and qualified, and the Bids are determined to be
responsive.

B16.2.1 Without limiting the generality of B16.2, the City will have no obligation to award a Contract
where:
(a) the prices exceed the available City funds for the Work;
(b) the prices are materially in excess of the prices received for similar work in the past;
(c) the prices are materially in excess of the City’s cost to perform the Work, or a

significant portion thereof, with its own forces;
(d) only one Bid is received; or
(e) in the judgment of the Award Authority, the interests of the City would best be served

by not awarding a Contract.

B16.3 Subject to B16.2, where an award of Contract is made by the City, the award shall be made to
the responsible and qualified Bidder submitting the lowest evaluated responsive Bid.

B16.3.1 Following the award of contract, a Bidder will be provided with information related to the
evaluation of his Bid upon written request to the Contract Administrator.
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PART C - GENERAL CONDITIONS

C0. GENERAL CONDITIONS

C0.1 The General Conditions for Construction (Revision 2006 12 15) are applicable to the Work of
the Contract.

C0.1.1 The General Conditions for Construction are available on the Information Connection page
at The City of Winnipeg, Corporate Finance, Materials Management Branch internet site at
http://www.winnipeg.ca/matmgt.

C0.2 A reference in the Bid Opportunity to a section, clause or subclause with the prefix “C”
designates a section, clause or subclause in the General Conditions for Construction.

http://www.winnipeg.ca/matmgt.
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PART D - SUPPLEMENTAL CONDITIONS

GENERAL

D1. GENERAL CONDITIONS

D1.1 In addition to the General Conditions for Construction, these Supplemental Conditions are
applicable to the Work of the Contract.

D2. SCOPE OF WORK

D2.1 The Work to be done under the Contract shall consist of the construction of water treatment
plant offices and interior finishes.

D2.2 The major components of the Work are as follows:
(a) Construction of interior development within the Water Treatment Plant
(b) Construction of interior masonry walls c/w doors etc. within the plant area
(c) Supply and installation of stairs, landings and handrails
(d) Painting of interior plant areas
(e) Supply and installation of FRP platforms and stairs
(f) Supply and installation of penthouses

D3. DEFINITIONS

D3.1 When used in this Bid Opportunity:
(a) Business Day means any Calendar Day, other than a Saturday, Sunday, or a Statutory or

Civic Holiday;
(b) Submission Deadline and Time and Date Set for the Final Receipt of Bids mean the

time and date set out in the Bidding Procedures for final receipt of Bids;
(c) Supply Contractor means a contractor retained by the City, under a separate contract, to

supply City Supplied Equipment which shall be installed by the Contractor;
(d) City Supplied Equipment means equipment purchased by the City under a separate

contract which is supplied into the care of the Contractor for installation under this
Contract.

(e) ANSI means American National Standards Institute
(f) ASME means American Society of Mechanical Engineers
(g) ASTM means American Society for Testing and Materials
(h) AWWA means American Water Works Association
(i) CSA means Canadian Standards Association
(j) DAF means Dissolved Air Flotation
(k) IEC means International Electrotechnical Commission
(l) ISO means International Organization for Standardization
(m) NACE means National Association of Corrosion Engineers
(n) NEMA means National Electrical Manufacturers Association
(o) NSF means National Sanitation Foundation
(p) SAE means Society of Automotive Engineers
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(q) Manufacturer means the person, partnership or corporation responsible for the
manufacture and fabrication of equipment supplied by the Contractor for the completion of
the Work.

(r) Manufacturer’s Representative means a trained serviceman empowered by the
Manufacturer to provide installation, testing, and commissioning assistance to the
Contractor in his performance of those functions.

(s) IEEE means Institute of Electrical and Electronics Engineers
(t) NEMA means National Electrical Manufacturer’s Association
(u) Furnish means supply
(v) ISA means the Instrumentation Systems and Automation Society
(w) AGMA means American Gear Manufacturer’s Association.
(x) Contract Work Schedule means a Gantt Charter developed by the Contractor developed

using the critical path method which shows the proposed progress of the major items of
work which are to be performed under this Contract

(y) Project Master Schedule means a schedule developed by the Contract Administrator
which includes and coordinates the Contract Work Schedules of several City contracts,
including this Contract

(z) Professional Engineer means a professional engineer registered in the Province of
Manitoba.

(aa) Major Equipment means all equipment for which Shop Drawing submittals are required as
specified herein.

(bb) Performance Verification means all factory and field tests, demonstrations and other
activities required from the Contractor to complete all required Forms 103 – Certificate of
Satisfactory Performance and to demonstrate to the Contract Administrator’s satisfaction
that the equipment installed under this Contract is performing as specified herein.

(cc) Certified Shop Drawings means Shop Drawings prepared by the Contractor after all
required Shop Drawings have been “reviewed” or “reviewed as modified” in accordance
with Section 01300 of this Bid Opportunity and which incorporate all modifications to the
Shop Drawings, comments and notations made by the Contract Administrator in the course
of the review.

(dd) Acceptable Shop Drawings means all required Shop Drawings have been reviewed by
the Contract Administrator and have been annotated and stamped as “reviewed” or
“reviewed as modified” in accordance with Section 01300 of this Bid Opportunity.

(ee) WTP means the Winnipeg Water Treatment Plant and includes the structure and all
equipment and materials supplied and installed into the building, under multiple
construction contracts, including portions of the Work provided under this Contract.

(ff) City Warehouse means the enclosed and heated City owned warehouse located at 1500
Plessis Road, Winnipeg, Manitoba.

(gg) Record Drawings means a minimum of one (1) complete set of Contract Documents and
Certified Shop Drawings maintained at the Contractor’s Site office on which the Contractor
clearly shall clearly record in red pencil all Addenda, Change Orders, Field Instructions,
and other revisions or as-built conditions which deviate from the original Contract
Documents or Certified Shop Drawings.

(hh) O&M means operation and maintenance
(ii) PVC means polyvinyl chloride
(jj) ULC means Underwriter’s Laboratories of Canada
(kk) AWS means American Welding Society

D3.1.1 The definitions of technical terms, abbreviations, and symbols will be those of the
American Society for Testing and Materials, Canadian Standards Association and the
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applicable Codes and Standards.  In the event of a dispute, the Contract Administrator’s
decision will be final.

D3.1.2 The Manufacturer and Manufacturer’s Representative are not parties to this Contract.  All
work required from the Manufacturer and Manufacturer’s Representative shall be provided
and coordinated by the Contractor.

D4. CONTRACT ADMINISTRATOR

D4.1 The Contract Administrator is UMA Projects (CM) Ltd., represented by:
Gord Smith, P. Eng.
1479 Buffalo Place
Winnipeg, MB, R3T 1L7
Telephone No. (204) 986-4249
Facsimile No. (204) 986-8393
Email address: Gord.Smith@uma.aecom.com

D4.2 At the pre-construction meeting, the Contract Administrator will identify additional personnel
representing the Contract Administrator and their respective roles and responsibilities for the
Work.

D5. CONTRACTOR'S SUPERVISOR

D5.1 At the pre-construction meeting, the Contractor shall identify his designated supervisor and any
additional personnel representing the Contractor and their respective roles and responsibilities
for the Work.

D6. NOTICES

D6.1 Except as provided for in C23.2.2, all notices, requests, nominations, proposals, consents,
approvals, statements, authorizations, documents or other communications to the Contractor
shall be sent to the address or facsimile number identified by the Contractor in Paragraph 2 of
Form A: Bid.

D6.2 All notices, requests, nominations, proposals, consents, approvals, statements, authorizations,
documents or other communications to the City, except as expressly otherwise required in D6.3,
D6.4 or elsewhere in the Contract, shall be sent to the attention of the Contract Administrator at
the address or facsimile number identified in D4.1.

D6.3 All notices of appeal to the Chief Administrative Officer shall be sent to the following address or
facsimile number:
The City of Winnipeg
Chief Administrative Officer Secretariat
Attn:  Chief Administrative Officer
Administration Building, 3rd Floor
510 Main Street
Winnipeg  MB  R3B 1B9
Facsimile No.: (204) 949-1174

D6.4 All notices, requests, nominations, proposals, consents, approvals, statements, authorizations,
documents or other communications required to be submitted or returned to the City Solicitor
shall be sent to the following address or facsimile number:
The City of Winnipeg
Corporate Services Department
Legal Services Division
Attn:  City Solicitor
185 King Street, 3rd Floor

mailto:Gord.Smith@uma.aecom.com
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Winnipeg  MB  R3B 1J1
Facsimile No.: (204) 947-9155

D7. FURNISHING OF DOCUMENTS

D7.1 Upon award of the Contract, the Contractor will be provided with five (5) complete sets of the
Bid Opportunity.  If the Contractor requires additional sets of the Bid Opportunity, they will be
supplied to him at cost.

SUBMISSIONS

D8. AUTHORITY TO CARRY ON BUSINESS

D8.1 The Contractor shall be in good standing under The Corporations Act (Manitoba), or properly
registered under The Business Names Registration Act (Manitoba), or otherwise properly
registered, licensed or permitted by law to carry on business in Manitoba, or if the Contractor
does not carry on business in Manitoba, in the jurisdiction where the Contractor does carry on
business, throughout the term of the Contract, and shall provide the Contract Administrator with
evidence thereof upon request.

D9. SAFE WORK PLAN

D9.1 The Contractor shall provide the Contract Administrator with a Safe Work Plan at least five (5)
Business Days prior to the commencement of any Work on the Site but in no event later than
the date specified in C4.1 for the return of the executed Contract.

D9.2 The Safe Work Plan should be prepared and submitted in the format shown in the City’s
template which is available on the Information Connection page at The City of Winnipeg,
Corporate Finance, Materials Management Branch internet site at
http://www.winnipeg.ca/matmgt.

D10. INSURANCE

D10.1 The City will provide and maintain the following Project Insurance Coverages:
(a) Builder’s Risk Insurance in the amount of one hundred percent (100%) of the total project

cost.
(i) The Contractor shall be responsible for deductibles up to $25,000.00 maximum of

any one loss.
(b) Wrap-Up Liability Insurance in an amount of no less than 10 million dollars

($10,000,000.00)
(i) The Contractor shall be responsible for deductibles up to $25,000.00 maximum of

any one loss.
(c) The City of Winnipeg will carry such insurance to cover all parties engaged in the Work in

this Contract.  Provision of this insurance by the City of Winnipeg is not intended in any
way to relieve the Contractor from his obligations under the terms of the Contract.
Specifically, losses relating to deductibles for insurance, as well as losses in excess of
limits of coverage and any risk of loss that is not covered under the terms of the insurance
provided by the City of Winnipeg remains with the Contractor.

D10.2 The Contractor shall provide and maintain the following insurance coverage at all times during
the performance of the Work:
(a) Automobile liability insurance for owned and non-owned automobiles used for or in

connection with the work in the amount of at least two million dollars ($2,000,000.00).
(i) Deductibles shall be borne by the Contractor;

http://www.winnipeg.ca/matmgt.
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(ii) The Contractor shall not cancel, materially alter, or cause the policy to lapse without
providing at least fifteen (15) Calendar Days prior written notice to the Contract
Administrator;

(iii) The Contractor shall provide the Contract Administrator with evidence of insurance
of the policy at least two (2) Business Days prior to the commencement of any Work
on the Site but in no event later than seven (7) Calendar Days from notification of
the award of Contract.

D10.3 The Contractor shall not cancel, materially alter, or cause each policy to lapse without providing
at least fifteen (15) Calendar Days prior written notice to the Contract Administrator.

D11. PERFORMANCE SECURITY

D11.1 The Contractor shall provide and maintain performance security until the expiration of the
warranty period in the form of:
(a) a performance bond of a company registered to conduct the business of a surety in

Manitoba, in the form attached to these Supplemental Conditions (Form H1: Performance
Bond), in the amount of fifty percent (50%) of the Contract Price; or

(b) an irrevocable standby letter of credit issued by a bank or other financial institution
registered to conduct business in Manitoba and drawn on a branch located in Winnipeg, in
the form attached to these Supplemental Conditions (Form H2: Irrevocable Standby Letter
of Credit), in the amount of fifty percent (50%) of the Contract Price; or

(c) a certified cheque or draft payable to “The City of Winnipeg”, drawn on a bank or other
financial institution registered to conduct business in Manitoba, in the amount of fifty
percent (50%) of the Contract Price.

D11.1.1 Where the performance security is in the form of a certified cheque or draft, it will be
deposited by the City.  The City will not pay any interest on certified cheques or drafts
furnished as performance security.

D11.2 If the bid security provided in his Bid was not a certified cheque or draft pursuant to B11.1(c),
the Contractor shall provide the City Solicitor with the required performance security within
seven (7) Calendar Days of notification of the award of the Contract by way of letter of intent
and prior to the commencement of any Work on the Site but in no event later than the date
specified in C4.1 for the return of the executed Contract.

D12. DETAILED PRICES

D12.1 The Contractor shall provide the Contract Administrator with a detailed price breakdown in a
format acceptable to the Contract Administrator at least two (2) Business Days prior to the
commencement of any Work on the Site but in no event later than the date specified in C4.1 for
the return of the executed Contract.

D13. SUBCONTRACTOR LIST

D13.1 The Contractor shall provide the Contract Administrator with a complete list of the
Subcontractors whom the Contractor proposes to engage (Form J: Subcontractor List) at least
two (2) Business Days prior to the commencement of any Work on the Site but in no event later
than the date specified in C4.1 for the return of the executed Contract.

D14. DETAILED WORK SCHEDULE

D14.1 The Contract Administrator has developed a Project Master Schedule for the Work.  This
schedule will be available in the offices of the Contract Administrator and will be updated as
required as the Work progresses.

D14.2 The Contractor shall, within 5 Business Days of award of Contract, prepare a detailed Contract
Work Schedule for his work based on a critical path method (CPM) approach.
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D14.3 The schedule shall conform to the Project Master Schedule and show, in a clear graphical
manner, through the use of Gantt charts, in a maximum of weekly stages, the proposed
progress of the main items, structures and subtrades of the contract and indicate the labour,
construction crews, plant and equipment to be employed.  Indicate the delivery date of major
pieces of equipment to be supplied.  The schedule shall be predicated on the completion of all
work on or before the date of Substantial Performance.

D14.4 The Contract Work Schedule shall be updated as the Work requires and submitted to the
Contract Administrator.

D14.5 Upon acceptance by the Contract Administrator, distribute copies of the revised schedule to
Subcontractors and other concerned parties.

D14.6 The Contractor shall instruct recipients to report to the Contractor immediately any problems
anticipated by the timetable shown in the Contract Work Schedule.

D14.7 While it is intended that the Contractor shall be allowed, in general, to carry on the Contract in
accordance with such general plans as may appear to him to be most desirable, the Contract
Administrator, at his discretion, may direct the order in which, and points at which, parts of the
Work shall be undertaken.

D14.8 This control shall be exercised in the interests of the City so that the work or other Contractors
who may be working on the site may be coordinated with the work on this Contract.  A program
of work will be drawn up and agreed to before the commencement of the Contract.

D14.9 The Contract Administrator shall be notified immediately when the work under the Contract
Work Schedule will adversely affect the work of other Contractors and the critical path of the
Project Master Schedule as the work under the Contractor’s Contract Work Schedule is an
integral part of the Project Master Schedule.

D14.10 The Contractor shall be familiar with all other Contract Work Schedules as contracted by the
City with other Contractors and the critical path of the Project Master Schedule.

D15. SECURITY CLEARANCE

D15.1 Each individual proposed to perform Work under the Contract shall be required to obtain a
Criminal Record Search Certificate from the police service having jurisdiction at his place of
residence.

D15.2 Prior to the commencement of any Work, and during the term of the Contract if additional or
replacement individuals are proposed to perform Work, the Contractor shall supply the Contract
Administrator with a Criminal Record Search Certificate obtained not earlier than one (1) year
prior to the Submission Deadline, or a certified true copy thereof, for each individual proposed to
perform the Work.

D15.3 Any individual for whom a Criminal Record Search Certificate is not provided, or for whom a
Criminal Record Search Certificate indicates any convictions or pending charges related to
property offences or crimes against another person, will not be permitted to perform any Work.

D15.4 Any Criminal Record Search Certificate obtained thereby will be deemed valid for the duration
of the Contract subject to a repeated records search as hereinafter specified.

D15.5 Notwithstanding the foregoing, at any time during the term of the Contract, the City may, at its
sole discretion and acting reasonably, require an updated criminal records search.  Any
individual who fails to provide a satisfactory Criminal Record Search Certificate as a result of a
repeated criminal records search will not be permitted to continue to perform any Work.
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SCHEDULE OF WORK

D16. COMMENCEMENT

D16.1 The Contractor shall not commence any Work until he is in receipt of a letter of intent from the
Award Authority authorizing the commencement of the Work.

D16.2 The Contractor shall not commence any Work on the Site until:
(a) the Contract Administrator has confirmed receipt and approval of:

(i) evidence of authority to carry on business specified in D8;
(ii) evidence of the workers compensation coverage specified in C6.15;
(iii) the Safe Work Plan specified in D9;
(iv) evidence of the insurance specified in D10;
(v) the performance security specified in D11;
(vi) the detailed prices specified in D12;
(vii) the Subcontractor list specified in D13;
(viii) the detailed work schedule specified in D14; and
(ix) the security clearances specified in D15.

(b) the Contractor has attended a pre-construction meeting with the Contract Administrator, or
the Contract Administrator has waived the requirement for a pre-construction meeting.

D16.3 The Contractor shall commence the Work on the Site within seven (7) Working Days of receipt
of the letter of intent.

D16.4 The City will endeavour to award this Contract within thirty (30) Calendar Days of the Bid
Submission Deadline.

D16.5 If the actual date of award is later than the intended date, the dates specified for Critical Stages,
Substantial Performance, and Total Performance will be adjusted by the difference between the
aforementioned intended and actual dates.

D17. CRITICAL STAGES

D17.1 The Contractor shall achieve critical stages of the Work in accordance with the following
requirements:
(a) December 7, 2007 – Completion of the Penthouse structures and steel decking.
(b) February 29, 2008 – Completion of the Office area
(c) December 21, 2007 – Complete installation of stairs 2 to 6 and stair 9, including tread and

handrail protection
(d) April 8, 2008 – Complete installation of handrails in the WA, WF, WR, WO, WM AND WI

areas

D18. SUBSTANTIAL PERFORMANCE

D18.1 The Contractor shall achieve Substantial Performance by October 31, 2008.

D18.2 When the Contractor considers the Work to be substantially performed, the Contractor shall
arrange, attend and assist in the inspection of the Work with the Contract Administrator for
purposes of verifying Substantial Performance.  Any defects or deficiencies in the Work noted
during that inspection shall be remedied by the Contractor at the earliest possible instance and
the Contract Administrator notified so that the Work can be reinspected.

D18.3 The date on which the Work has been certified by the Contract Administrator as being
substantially performed to the requirements of the Contract through the issue of a certificate of
Substantial Performance is the date on which Substantial Performance has been achieved.
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D19. TOTAL PERFORMANCE

D19.1 The Contractor shall achieve Total Performance by November 30, 2008.

D19.2 When the Contractor or the Contract Administrator considers the Work to be totally performed,
the Contractor shall arrange, attend and assist in the inspection of the Work with the Contract
Administrator for purposes of verifying Total Performance.  Any defects or deficiencies in the
Work noted during that inspection shall be remedied by the Contractor at the earliest possible
instance and the Contract Administrator notified so that the Work can be reinspected.

D19.3 The date on which the Work has been certified by the Contract Administrator as being totally
performed to the requirements of the Contract through the issue of a certificate of Total
Performance is the date on which Total Performance has been achieved.

D20. LIQUIDATED DAMAGES

D20.1 If the Contractor fails to achieve critical stages, Substantial Performance or Total Performance
in accordance with the Contract by the days fixed herein for same, the Contractor shall pay the
City the following amounts per Calendar Day for each and every Calendar Day following the
days fixed herein for same during which such failure continues:

(a) Substantial Performance – two thousand, six hundred  dollars ($2,600.00);
(b) Total Performance – six hundred dollars ($600).
(c) Critical stages as specified in D18.1 - two thousand, six hundred dollars ($2,600.00).

D20.2 The amount specified for liquidated damages in D20.1 is based on a genuine pre-estimate of
the City's damages in the event that the Contractor does not achieve Substantial Performance
by the day fixed herein for same.

D20.3 The City may reduce any payment to the Contractor by the amount of any liquidated damages
assessed.

CONTROL OF WORK

D21. JOB MEETINGS

D21.1 Regular weekly job meetings will be held at the Site.  These meetings shall be attended by a
minimum of one representative of the Contract Administrator, one representative of the City and
one representative of the Contractor.  Each representative shall be a responsible person
capable of expressing the position of the Contract Administrator, the City and the Contractor
respectively on any matter discussed at the meeting including the Work schedule and the need
to make any revisions to the Work schedule.  The progress of the Work will be reviewed at each
of these meetings.

D21.2 The Contract Administrator reserves the right to cancel any job meeting or call additional job
meetings whenever he deems it necessary.

D22. PRIME CONTRACTOR – THE WORKPLACE SAFETY AND HEALTH ACT (MANITOBA)

D22.1 Further to C:6.26, UMA Projects (CM) Ltd. shall be the Prime Contractor and shall serve as, and
have the duties of the Prime Contractor in accordance with The Workplace Safety and Health
Act (Manitoba).

D22.2 As Prime Contractor, UMA Projects (CM) Ltd. will administer a Safety and Health Management
Plan. Compliance with this Plan will be mandatory for all personnel on the construction site and
orientation of all staff by the Prime Contractor’s Safety Officer will be required.  Further to
C:6.26, the Contractor shall be the Prime Contractor and shall serve as, and have the duties of
the Prime Contractor in accordance with The Workplace Safety and Health Act (Manitoba).
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D22.3 The Water Treatment Program Project Safety and Health Management Plan is available on the
City of Winnipeg, Corporate Finance, Materials Management Branch internet site at
http://www.winnipeg.ca/matmgt/projects.

D23. COOPERATION WITH OTHERS

D23.1 The Contractor shall note that several other construction contracts will be underway at the time
of construction, including, but not limited to;
(a) Bid Opportunity 583-2005 Water Treatment Program - Water Treatment Plant Foundations

and Concrete Structures
(b) Bid Opportunity 583-2005 Water Treatment Program – Construction of Water Treatment

Plant Building Envelope
(c) Bid Opportunity 742-2005 Winnipeg Water Treatment Program – The Supply and

Installation of Water Treatment Plant Process Mechanical and Electrical
(d) Bid Opportunity 34-2006 Winnipeg Water Treatment Program –  Construction of

Dewatering Cells
(e) Bid Opportunity 35-2006 Winnipeg Water Treatment Program – Deacon Booster Pumping

Station Upgrade
(f) Bid Opportunity 36-2006 Winnipeg Water Treatment Program –  Construction of Surge

Tower Overflow Piping
(g) Bid Opportunity 37-2006 Winnipeg Water Treatment Program – Surge Tower Construction
(h) Bid Opportunity 171-2006 Winnipeg Water Treatment Program – Supply and Installation of

Water Treatment Plant Precast Roof Panels
(i) Bid Opportunity 498-2006 Winnipeg Water Treatment Program – Construction of Standby

Generator Building
(j) Bid Opportunity 792-2006 Winnipeg Water Treatment Program – Construction of Sodium

Hypochlorite and Chemical Storage Buildings
(k) Bid Opportunity 94-2007 Winnipeg Water Treatment Program – Construction of Site

Utilities
(l) Bid Opportunity 96-2007 Winnipeg Water Treatment Program – Supply and Installation of

Forcemain
(m) Bid Opportunity 97-2007 Winnipeg Water Treatment Program – Construction of Roads and

Landscaping

D23.2 Bid Opportunities for the above are available at the City of Winnipeg Materials Management
website at http://www.winnipeg.ca/matmgt/bidopp.asp

D23.3 The Contractor will not have exclusive use of the Site. The Contractor shall coordinate activities
with others and minimize disruptions to others, where possible.

D23.4 Where site access requires relocation for installation of works, the Contractor shall construct
suitable, all-weather detours, as required.

D23.5 The Contractor shall note that the Deacon Booster Pumping Station and surrounding compound
will be in use during the construction period. The Contractor shall maintain reasonable access
to all existing plant, valve chambers, rail, mechanical and electrical facilities at all times. The
Contractor shall provide all reasonable assistance to City operations personnel to provide safe,
secure access to operational facilities.

http://www.winnipeg.ca/matmgt/projects.
http://www.winnipeg.ca/matmgt/bidopp.asp
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MEASUREMENT AND PAYMENT

D24. PAYMENT

D24.1 Further to C12, effective January 1, 2007 the City may at its option pay the Contractor by direct
deposit to the Contractor’s banking institution.

D25. PAYMENT SCHEDULE

D25.1 Further to C12, payment shall be in accordance with the following payment schedule:
(a) The lump sum prices listed in Form B: Prices will be paid on the basis of monthly progress

estimates in accordance with C12 and the detailed price breakdown prepared pursuant to
D12.

WARRANTY

D26. WARRANTY

D26.1.1 Notwithstanding C13.2, the warranty period shall begin on the date of Total Performance
and shall expire one (1) year thereafter unless extended pursuant to C13.2.1 or C13.2.2, in
which case it shall expire when provided for thereunder.

D26.1.2 For the purposes of performance security, the warranty period shall expire one (1) year
after Total Performance.
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FORM H1: PERFORMANCE BOND
(See D11)

KNOW ALL MEN BY THESE PRESENTS THAT

_____________________________________________________________________________________
(hereinafter called the "Principal"), and

____________________________________________________________________________________ ,
(hereinafter called the "Surety"), are held and firmly bound unto THE CITY OF WINNIPEG (hereinafter
called the "Obligee"), in the sum of

_____________________________________________________________________________________

________________________________________________ dollars ($________________________.____)

of lawful money of Canada to be paid to the Obligee, or its successors or assigns, for the payment of which
sum the Principal and the Surety bind themselves, their heirs, executors, administrators, successors and
assigns, jointly and severally, firmly by these presents.

WHEREAS the Principal has entered into a written contract with the Obligee dated the

_______ day of ____________________ , 20____ , for:

BID OPPORTUNITY NO. 95-2007

WINNIPEG WATER TREATMENT PROGRAM – CONSTRUCTION OF OFFICES AND PLANT INTERIOR
FINISHES

which is by reference made part hereof and is hereinafter referred to as the “Contract”.

NOW THEREFORE the condition of the above obligation is such that if the Principal shall:

(a) carry out and perform the Contract and every part thereof in the manner and within the times set
forth in the Contract and in accordance with the terms and conditions specified in the Contract;

(b) perform the Work in a good, proper, workmanlike manner;
(c) make all the payments whether to the Obligee or to others as therein provided;
(d) in every other respect comply with the conditions and perform the covenants contained in the

Contract; and
(e) indemnify and save harmless the Obligee against and from all loss, costs, damages, claims, and

demands of every description as set forth in the Contract, and from all penalties, assessments,
claims, actions for loss, damages or compensation whether arising under "The Workers
Compensation Act", or any other Act or otherwise arising out of or in any way connected with the
performance or non-performance of the Contract or any part thereof during the term of the
Contract and the warranty period provided for therein;

THEN THIS OBLIGATION SHALL BE VOID, but otherwise shall remain in full force and effect.  The Surety
shall not, however, be liable for a greater sum than the sum specified above.

AND IT IS HEREBY DECLARED AND AGREED that the Surety shall be liable as Principal, and that
nothing of any kind or matter whatsoever that will not discharge the Principal shall operate as a discharge
or release of liability of the Surety, any law or usage relating to the liability of Sureties to the contrary
notwithstanding.

IN WITNESS WHEREOF the Principal and Surety have signed and sealed this bond the

_______ day of ____________________ , 20____ .
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SIGNED AND SEALED
in the presence of:

_______________________________
(Witness)

_______________________________________________
(Name of Principal)

Per: _________________________________ (Seal)

Per: _________________________________

_______________________________________________
(Name of Surety)

By:  _________________________________ (Seal)
(Attorney-in-Fact)
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FORM H2: IRREVOCABLE STANDBY LETTER OF CREDIT
(PERFORMANCE SECURITY)

(See D11)

______________________
(Date)

The City of Winnipeg
Corporate Services Department
Legal Services Division
185 King Street, 3rd Floor
Winnipeg  MB  R3B 1J1

RE: PERFORMANCE SECURITY - BID OPPORTUNITY NO. 95-2007

WINNIPEG WATER TREATMENT PROGRAM – CONSTRUCTION OF OFFICES AND PLANT
INTERIOR FINISHES

Pursuant to the request of and for the account of our customer,

____________________________________________________________________________________ ,
(Name of Contractor)

_____________________________________________________________________________________
(Address of Contractor)

WE HEREBY ESTABLISH in your favour our irrevocable Standby Letter of Credit for a sum not exceeding
in the aggregate

_____________________________________________________________________________________

______________________________________________________________________ Canadian dollars.

This Standby Letter of Credit may be drawn on by you at any time and from time to time upon written
demand for payment made upon us by you.  It is understood that we are obligated under this Standby
Letter of Credit for the payment of monies only and we hereby agree that we shall honour your demand for
payment without inquiring whether you have a right as between yourself and our customer to make such
demand and without recognizing any claim of our customer or objection by the customer to payment by us.

The amount of this Standby Letter of Credit may be reduced from time to time only by amounts drawn upon
it by you or by formal notice in writing given to us by you if you desire such reduction or are willing that it be
made.

Partial drawings are permitted.

We engage with you that all demands for payment made within the terms and currency of this Standby
Letter of Credit will be duly honoured if presented to us at:

_____________________________________________________________________________________
(Address)

and we confirm and hereby undertake to ensure that all demands for payment will be duly honoured by us.
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All demands for payment shall specifically state that they are drawn under this Standby Letter of Credit.

Subject to the condition hereinafter set forth, this Standby Letter of Credit will expire on

_______________________________________ .
(Date)

It is a condition of this Standby Letter of Credit that it shall be deemed to be automatically extended from
year to year without amendment from the present or any future expiry date, unless at least 30 days prior to
the present or any future expiry date, we notify you in writing that we elect not to consider this Standby
Letter of Credit to be renewable for any additional period.

This Standby Letter of Credit may not be revoked or amended without your prior written approval.

This credit is subject to the Uniform Customs and Practice for Documentary Credit (1993 Revision),
International Chamber of Commerce Publication Number 500.

______________________________________________
(Name of bank or financial institution)

Per: _________________________________________
(Authorized Signing Officer)

Per: _________________________________________
(Authorized Signing Officer)
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FORM J: SUBCONTRACTOR LIST
(See D13)

WINNIPEG WATER TREATMENT PROGRAM – CONSTRUCTION OF OFFICES AND PLANT INTERIOR
FINISHES

Name Address

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________
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PART E - SPECIFICATIONS

GENERAL

E1. APPLICABLE SPECIFICATIONS AND DRAWINGS

E1.1 These Specifications shall apply to the Work.

E1.2 The City of Winnipeg Standard Construction Specifications in its entirety, whether or not
specifically listed on Form B: Prices, shall apply to the Work.

E1.2.1 The City of Winnipeg Standard Construction Specifications is available on the Information
Connection page at The City of Winnipeg, Corporate Finance, Materials Management
Branch internet site at http://www.winnipeg.ca/matmgt.

E1.2.2 The version in effect three (3) Business Days before the Submission Deadline shall apply.

E1.2.3 Further to C2.4(d), Specifications included in the Bid Opportunity shall govern over The
City of Winnipeg Standard Construction Specifications.

E1.3 The following are applicable to the Work:

Section No. Title
01300 Submittals
01450 Quality Control
01600 Material and Equipment
01730 Operation and Maintenance Manuals
03200 Concrete Reinforcement
03300 Cast-in-Place Concrete
04051 Masonry Procedures
04060 Masonry Mortar and Grout
04080 Masonry Reinforcement and Connectors
04090 Masonry Accessories
04220 Concrete Masonry Units
04230 Stone Masonry Units
05500 Metal Fabrications
05530 Aluminum Fabrications
05550 Pre-Engineered Structure Frames
06100 Rough Carpentry
06200 Finish Carpentry – Main Building
06500 Fibreglass Reinforced Plastic Products and Fabrications
07840 Firestopping and Smoke Seals
07900 Joint Sealants
08110 Steel Doors and Frames
08200 Wood Doors
08335 Coiling Doors
08700 Door Hardware
08800 Glass and Glazing
09250 Gypsum Board Assemblies
09300 Tiles
09510 Acoustical Ceilings
09650 Resilient Flooring
09680 Carpet Tiles
09720 Wall Coverings
09900 Finish Painting
10160 Metal Toilet Partitions
10270 Access Flooring
10500 Metal Lockers

http://www.winnipeg.ca/matmgt.
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Section No. Title
10800 Washroom Accessories
12490 Roller Shades
12500 Reception Desk

Drawings

Consultant
  Dwg No.     City Drawing No.               Title

WA-S4116 1-0601A-A-S4116-001-00D STRUCTURAL - ADMINISTRATION AREA - FIRST FLOOR PLAN

WA-S4121 1-0601A-A-S4121-001-00D STRUCTURAL - ADMINISTRATION AREA - SECOND FLOOR PLAN

WA-S4131 1-0601A-A-S4131-001-00D STRUCTURAL - ADMINISTRATION AREA - THIRD FLOOR PLAN

WA-S4201 1-0601A-A-S4201-001-00D STRUCTURAL - ADMINISTRATION AREA - SECTION AND DETAILS

WA-S4202 1-0601A-A-S4202-001-00D STRUCTURAL - ADMINISTRATION AREA - SECTIONS AND DETAILS

WA-S4203 1-0601A-A-S4203-001-00D STRUCTURAL - ADMINISTRATION AREA - STAIR DETAILS

WB-B0100 1-0601B-A-B0100-001-00D ARCHITECTURAL - LOWER LEVEL PLAN

WB-B0101 1-0601B-A-B0101-001-00D ARCHITECTURAL - PARTIAL PLAN OF FILTER CHANNELS & GALLERY
(ELEV 233.500)

WB-B0102 1-0601B-A-B0102-001-00D ARCHITECTURAL - PARTIAL PLAN OF FILTER CHANNELS & GALLERY
(ELEV. 233.500)

WB-B0103 1-0601B-A-B0103-001-00D ARCHITECTURAL - PARTIAL PLAN OF RESIDUAL TANK AREA (ELEV.
233.500)

WB-B0104 1-0601B-A-B0104-001-00D ARCHITECTURAL - PARTIAL PLAN OF BACKWASH SUPPLY TANKS AND
PUMP GALLERY (ELEV. 233.500)

WB-B0105 1-0601B-A-B0105-001-00D ARCHITECTURAL - PARTIAL PLAN OF RAW WATER PUMP STATION
(ELEV 233.500)

WB-B0106 1-0601B-A-B0106-001-00D ARCHITECTURAL - PARTIAL PLAN OF DAF INFLUENT GALLERY (ELEV
233.500)

WB-B0110 1-0601B-A-B0110-001-02D ARCHITECTURAL - FIRST FLOOR PLAN

WB-B0111 1-0601B-A-B0111-001-00D ARCHITECTURAL - PARTIAL PLAN OF FILTERS & GALLERY (ELEV.
237.500)

WB-B0112 1-0601B-A-B0112-001-00D ARCHITECTURAL - PARTIAL PLAN OF FILTER CHANNEL & GALLERY
(ELEV. 237.500)

WB-B0113 1-0601B-A-B0113-001-00D ARCHITECTURAL - PARTIAL PLAN OF RESIDUAL TANK AREA

WB-B0114 1-0601B-A-B0114-001-00D ARCHITECTURAL - PARTIAL PLAN OF OZONE TANK AND
POLYMER/WORKSHOP AREA

WB-B0115 1-0601B-A-B0115-001-00D ARCHITECTURAL - PARTIAL PLAN OF WORKSHOP AREA

WB-B0116 1-0601B-A-B0116-001-00D ARCHITECTURAL - PARTIAL PLAN OF DAF TANK, ELECTRICAL ROOM,
FIRE PUMP ROOM AREA

WB-B0117 1-0601B-A-B0117-001-00D ARCHITECTURAL - PARTIAL PLAN OF DAF TANK PUMP GALLERY AND
PIPE GALLERY AREA

WB-B0118 1-0601B-A-B0118-001-00D ARCHITECTURAL - PARTIAL PLAN OF RAW WATER PUMPING STATION
(ELEV 237.500)

WB-B0119 1-0601B-A-B0119-001-00D ARCHITECTURAL - PARTIAL PLAN OF PIPE/FLASH MIX GALLERY
(ELEV. 237.500)

WB-B0120 1-0601B-A-B0120-001-02D ARCHITECTURAL - SECOND LEVEL PLAN

WB-B0121 1-0601B-A-B0121-001-00D ARCHITECTURAL - PARTIAL PLAN OF FILTERS & CHANNELS (ELEV.
242.500)

WB-B0122 1-0601B-A-B0122-001-00D ARCHITECTURAL - PARTIAL PLAN OF FILTERS & CHANNELS (ELEV.
242.500)

WB-B0123 1-0601B-A-B0123-001-00D ARCHITECTURAL - PARTIAL PLAN OF RESIDUAL TANK AREA/PILOT
PLANT ROOM
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Consultant
   Dwg No.   City Drawing No.             Title

WB-B0124 1-0601B-A-B0124-001-00D ARCHITECTURAL - PARTIAL PLAN OF OZONE TANK

WB-B0125 1-0601B-A-B0125-001-00D ARCHITECTURAL - PARTIAL PLAN OF POLYMER AND INSTRUMENTATION
ROOM

WB-B0126 1-0601B-A-B0126-001-00D ARCHITECTURAL - PARTIAL PLAN OF DAF TANK AND MECHANICAL ROOM
No. 1

WB-B0127 1-0601B-A-B0127-001-00D ARCHITECTURAL - PARTIAL PLAN OF DAF TANKS AND CHANNEL AREA

WB-B0128 1-0601B-A-B0128-001-00D ARCHITECTURAL - PARTIAL PLAN OF RWPS ROOM

WB-B0129 1-0601B-A-B0129-001-00D ARCHITECTURAL - PARTIAL PLAN OF ADMINISTRATION & DAF INFLUENT
GALLERY (ELEV. 242.500)

WB-B0130 1-0601B-A-B0130-001-04D ARCHITECTURAL - THIRD FLOOR PLAN

WB-B0131 1-0601B-A-B0131-001-00D ARCHITECTURAL - PARTIAL PLAN OF FILTERS & CHANNELS (ELEV 245.500)

WB-B0132 1-0601B-A-B0132-001-00D ARCHITECTURAL - PARTIAL PLAN OF FILTERS & CHANNELS (ELEV 245.500)

WB-B0133 1-0601B-A-B0133-001-00D ARCHITECTURAL - PARTIAL PLAN OF MECHANICAL ROOM

WB-B0134 1-0601B-A-B0134-001-00D ARCHITECTURAL - PARTIAL PLAN OF OZONE GENERATOR ROOM

WB-B0135 1-0601B-A-B0135-001-00D ARCHITECTURAL - PARTIAL PLAN OF BLOWER & COMPRESSOR ROOM,
MECHANICAL AND ELECTRICAL ROOM

WB-B0136 1-0601B-A-B0136-001-00D ARCHITECTURAL - PARTIAL PLAN OF DAF TANK & GALLERY AND MECH.
ROOM #1

WB-B0137 1-0601B-A-B0137-001-00D ARCHITECTURAL - PARTIAL PLAN OF DAF TANK & GALLERY AND PIPE
GALLERY AREA

WB-B0138 1-0601B-A-B0138-001-00D ARCHITECTURAL - PARTIAL PLAN OF RWPS ROOM

WB-B0139 1-0601B-A-B0139-001-00D ARCHITECTURAL - PARTIAL PLAN OF ADMINISTRATION AND ROOF (ELEV.
245.000)

WB-B0140 1-0601B-A-B0140-001-03D ARCHITECTURAL - PENTHOUSE FLOOR PLAN

WB-B0145 1-0601B-A-B0145-001-03D ARCHITECTURAL - ROOF PLAN FOR INFORMATION ONLY

WB-B0152 1-0601B-A-B0152-001-00D ARCHITECTURAL - PARTIAL REFLECTED CEILING PLAN OF
ADMINISTRATION AREA

WB-B0153 1-0601B-A-B0153-001-00D ARCHITECTURAL - PARTIAL REFLECTED CEILING PLAN OF
ADMINISTRATION AREA

WB-B0154 1-0601B-A-B0154-001-00D ARCHITECTURAL - WALL SECTION AND CEILING DETAILS

WB-B0201 1-0601B-A-B0201-001-02D ARCHITECTURAL - BUILDING SECTIONS

WB-B0202 1-0601B-A-B0202-001-03D ARCHITECTURAL - BUILDING SECTIONS

WB-B0203 1-0601B-A-B0203-001-02D ARCHITECTURAL - BUILDING SECTIONS

WB-B0204 1-0601B-A-B0204-001-02D ARCHITECTURAL - BUILDING SECTIONS

WB-B0205 1-0601B-A-B0205-001-02D ARCHITECTURAL - BUILDING SECTIONS

WB-B0206 1-0601B-A-B0206-001-02D ARCHITECTURAL - BUILDING SECTIONS

WB-B0207 1-0601B-A-B0207-001-02D ARCHITECTURAL - BUILDING SECTIONS

WB-B0351 1-0601B-A-B0351-001-00D ARCHITECTURAL - MILLWORK PLANS, ELEVATIONS, AND SECTIONS

WB-B0352 1-0601B-A-B0352-001-00D ARCHITECTURAL - MILLWORK PLANS, ELEVATIONS, AND SECTIONS

WB-B0353 1-0601B-A-B0353-001-00D ARCHITECTURAL - MILLWORK PLANS, ELEVATIONS, AND SECTIONS

WB-B0354 1-0601B-A-B0354-001-00D ARCHITECTURAL - MILLWORK PLANS, ELEVATIONS, AND SECTIONS

WB-B0355 1-0601B-A-B0355-001-00D ARCHITECTURAL - MILLWORK PLANS, ELEVATIONS, SECTIONS AND
STANDARD LAYOUT

WB-B0356 1-0601B-A-B0356-001-00D ARCHITECTURAL - MILLWORK PLANS, ELEVATIONS, AND SECTIONS
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Consultant
   Dwg No.             City Drawing No. Title

WB-B0357 1-0601B-A-B0357-001-00D ARCHITECTURAL - MILLWORK PLANS, ELEVATIONS, SECTIONS AND
MATERIAL LIST

WB-B0358 1-0601B-A-B0358-001-00D ARCHITECTURAL - MILLWORK PLANS, ELEVATIONS, AND SECTIONS

WB-B0501 1-0601B-A-B0501-001-00D ARCHITECTURAL - ROOM SCHEDULE

WB-B0502 1-0601B-A-B0502-001-00D ARCHITECTURAL - DOOR SCHEDULE

WB-B0504 1-0601B-A-B0504-001-00D ARCHITECTURAL - DOOR SCHEDULE

WB-B0505 1-0601B-A-B0505-001-00D ARCHITECTURAL - DOOR SCHEDULE DOOR TYPES AND SCHEDULES

WB-B0506 1-0601B-A-B0506-001-00D ARCHITECTURAL - INTERIOR WINDOW ELEVATIONS

WB-B0801 1-0601B-A-B0801-001-00D ARCHITECTURAL - STAIR SECTIONS

WB-B0802 1-0601B-A-B0802-001-00D ARCHITECTURAL - STAIR SECTIONS

WB-B0803 1-0601B-A-B0803-001-00D ARCHITECTURAL - STAIR SECTIONS

WB-B0804 1-0601B-A-B0804-001-00D ARCHITECTURAL - STAIR SECTIONS

WB-B0805 1-0601B-A-B0805-001-00D ARCHITECTURAL - STAIR SECTIONS AND DETAILS

WB-B0806 1-0601B-A-B0806-001-00D ARCHITECTURAL - STAIR DETAILS

WB-S4100 1-0601B-A-S4100-001-00D STRUCTURAL - OVERALL BUILDING - LOWER LEVEL KEY PLAN

WB-S4120 1-0601B-A-S4120-001-00D STRUCTURAL - OVERALL BUILDING - SECOND FLOOR KEY PLAN

WB-S4130 1-0601B-A-S4130-001-00D STRUCTURAL - OVERALL BUILDING - THIRD FLOOR KEY PLAN

WB-S4140 1-0601B-A-S4140-001-00D STRUCTURAL - OVERALL BUILDING - ROOF KEY PLAN

WB-S4451 1-0601B-A-S4451-001-00D STRUCTURAL - STANDARD DETAILS

WB-S4452 1-0601B-A-S4452-001-00D STRUCTURAL - STANDARD DETAILS

WB-S4453 1-0601B-A-S4453-001-00D STRUCTURAL - STANDARD DETAILS

WB-S4454 1-0601B-A-S4454-001-00D STRUCTURAL - STANDARD DETAILS

WC-S4111 1-0601C-A-S4111-001-00D STRUCTURAL - CHEMICAL AREA - FIRST FLOOR PLAN

WC-S4121 1-0601C-A-S4121-001-00D STRUCTURAL - CHEMICAL AREA - SECOND FLOOR PLAN, SECTION AND
DETAIL

WC-S4131 1-0601C-A-S4131-001-00D STRUCTURAL - CHEMICAL AREA - THIRD FLOOR PLAN, SECTION AND
DETAIL

WC-S4201 1-0601C-A-S4201-001-00D STRUCTURAL - CHEMICAL AREA - SECTIONS

WF-S4121 1-0601F-A-S4121-001-00D STRUCTURAL - FILTRATION AREA 1 - UPPER CHANNEL PLAN

WF-S4131 1-0601F-A-S4131-001-00D STRUCTURAL - FILTRATION AREA 1 - THIRD FLOOR PLAN

WF-S4132 1-0601F-A-S4132-001-00D STRUCTURAL - FILTRATION AREA 2 - THIRD FLOOR PLAN

WI-S4101 1-0601I-A-S4101-001-00D STRUCTURAL - RAW WATER PUMP STATION AREA - LOWER LEVEL PLAN

WI-S4131 1-0601I-A-S4131-001-00D STRUCTURAL - RAW WATER PUMP STATION AREA - THIRD FLOOR PLAN

WI-S4201 1-0601I-A-S4201-001-00D STRUCTURAL - RAW WATER PUMP STATION AREA - SECTION AND DETAILS

WI-S4401 1-0601I-A-S4401-001-00D STRUCTURAL - RAW WATER PUMP STATION AREA - DETAILS

WM-S4001 1-0601M-D-S4001-001-00D STRUCTURAL - LEGEND, GENERAL NOTES AND ABBREVIATIONS

WM-S4111 1-0601M-A-S4111-001-00D STRUCTURAL - ELECTRICAL ROOM - FIRST FLOOR PLAN

WO-S4101 1-0601O-A-S4101-001-00D STRUCTURAL - OZONATION AREA - LOWER LEVEL PLAN

WO-S4131 1-0601O-A-S4131-001-00D STRUCTURAL - OZONATION AREA - THIRD FLOOR PLAN

WP-S4131 1-0601P-A-S4131-001-00D STRUCTURAL - FLOC / DAF AREA 1 - THIRD FLOOR PLAN

WR-S4121 1-0601R-A-S4121-001-00D STRUCTURAL - RESIDUALS HANDLING AREA - SECOND FLOOR PLAN

WR-S4131 1-0601R-A-S4131-001-00D STRUCTURAL - RESIDUALS HANDLING AREA - THIRD FLOOR PLAN

WR-S4201 1-0601R-A-S4201-001-00D STRUCTURAL - RESIDUALS HANDLING AREA - SECTIONS

WR-S4202 1-0601R-A-S4202-001-00D STRUCTURAL - RESIDUALS HANDLING AREA - SECTIONS

CM G001 CIVIL – SITE LAYOUT
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E2. OFFICE AND SITE FACILITIES

E2.1 The Contractor shall supply office facilities for his own use.  The facilities shall be situated at the
area designated on CM G001.

E2.2 With reference to drawing CM G001, the City will provide to the Contractor without cost:
(a) Space for a 40A two pole breaker in the Main Temporary Power Supply will be

available to serve office lighting, receptacles and convenience power (electric space
heating equipment is not allowed), the Contractor shall supply and install the breaker,
cabling and the step down transformer (600v to 120/208v); the contractor shall
provide portable generators for operation of small tools at the construction site.

(b) For construction power, the City will provide one 100 Amp, 600 Volt fused disconnect
on the 234.17 level slab at grids B12 and BH in WP area.  The Contractor shall supply
the fuses, the step down transformer and satellite distribution panels, as needed.

(c) Communications connections for one telephone and internet. The Contractor shall
supply and install the telephone service from the City’s existing telephone service
pedestal that is located east of the DBPS compound entrance;

(d) Onsite washroom and toilet facilities with non-potable water supply;
(e) Unless otherwise specified, all required over-current protection, portable distribution

panels and transformations, cables, conductors, grounding and other materials
required to provide construction power for the Work shall be supplied and installed by
the Contractor.

E2.3 The Contractor may arrange for additional facilities with the approval of the Contract
Administrator and at the Contractor’s cost.

E3. SITE ROADS AND WORK SITE ACCESS

E3.1 The Contractor shall have access to the Site on Business Days between 07:00 and 18:00
unless otherwise approved by the Contract Administrator.

E3.2 Access to the work site is restricted and cooperation with other contractors on site is necessary
in the best interest of all parties.

E3.3 The Site is located on Provincial Road 207, 3.2 km north of Highway 1 in Dugald, Manitoba.

E3.3.1 The Site address is PR 207, Lot 57082, Dugald, Manitoba.

E3.4 Provincial Road 207 north of the GWWD rail crossing is a Class B1 road and is subject to load
restrictions which will affect the maximum weight of individual deliveries. The approximately 3.2
km of PR 207 between the entrance to the Site and Highway 1 is a TAC Route.

E3.5 Access to the Site from the west is generally limted to access via the temporary road from west
of the Clearwell.  The access road will be used by other contractors during the duration of this
contract (maintenance will be shared accordingly) and will remain in place to be utilized by
future contracts.

E3.6 Access to the Site from the west will be interrupted approximately once a month for a duration
of approximately four hours due to deliveries of chemical via the railway.

E3.7 Other on site access roads will be installed by others as shown on Drawing CM G001.

E3.8 Maintenance and upkeep of the noted roads is the shared responsibility of all contractors who
use the roads, including the Contractor.

E3.9 Construction and removal, if necessary, of any additional access roads is the responsibility of
this Contractor.
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E4. FIELD ENGINEERING

E4.1 Unless otherwise specified, the Contract Administrator will layout the Work in accordance with
article 3.15 of CW 1130.

E4.2 The Contractor shall engage a qualified surveyor to layout the works and record as-constructed
measurements for Record Drawings.

E4.2.1 The surveyor shall be a registered Manitoba Land Surveyor, or an instrumentman or
surveying firm experienced in layout of similar projects, subject to the approval of the
Contract Administrator.

E4.2.2 Survey reference points for horizontal and vertical control are indicated on the drawings.
The Contractor shall locate, confirm and preserve the reference points during
construction.

E5. SITE DRAINAGE

E5.1 The Contractor shall be responsible for drainage of all excavations associated with the Work
from Award until Total Performance.

E5.2 Provision of adequate site drainage during the performance of the Contract shall be the
Contractor's responsibility.  The Contractor shall maintain site grading as necessary to provide
for proper drainage away from the excavated areas.  This water is to be re-directed into ditches
outside of the site.  Silt fences shall be properly erected and keyed into the primary ditches to
prevent eroded materials from leaving the site.  No extra payment or time extension will be
granted as a result of difficulties associated with site access resulting from poor site drainage
during any part of the performance of the Work.

E6. SANITATION FACILITY

E6.1 Portable toilets may be provided by the Contractor. Any portable toilet shall be cleaned on a
weekly basis and provided with regular maintenance as required to ensure proper operation.

E6.2 Portable toilets shall be located in an area acceptable to the Contract Administrator.

E7. WASTE CONTAINER

E7.1 A waste container to dispose of garbage produced from the site shall be provided by the
Contractor.  It shall be located in a safe, convenient location, and be emptied as necessary by
the Contractor.  The provision, maintenance and removal of a waste container shall be
considered a subsidiary obligation of the Contractor

E8. CONDITION, PROTECTION OF AND ACCESS TO THE AQUEDUCT

E8.1 Condition of the Aqueduct and Existing Yard Piping

E8.1.1 The Deacon Booster Pumping Station and area contains numerous water conduits of
various constructions and vintages. All are critical components of the City of Winnipeg
Water Supply and shall be treated with the utmost caution. Work around any of these
pipelines shall be well planned and executed to ensure that the Aqueduct and water
transmission lines are not subjected to construction related loads, including excessive
vibrations and concentrated or asymmetrical lateral loads during backfill placement.

E8.1.2 The Shoal Lake Aqueduct A Section, north of the main access road, between PR 207 and
the existing DBPS compound  is a 2438 mm diameter cast-in-place reinforced concrete
pipe, vintage 1916-1917. The Branch I Aqueduct running east to west, immediately south
of the Booster Pumping Station, commencing at the existing main entrance to the station,
is constructed of precast reinforced concrete pipe, vintage 1918-1919. The Branch II
Aqueduct, running southerly from the surge tower structure, is constructed of AWWA C301
pre-stressed concrete cylinder pipe vintage 1958-1960. Other existing water transmission
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lines within the Deacon Booster Pumping Station compound and adjacent areas, consist of
AWWA C301 pre-stressed concrete cylinder pipe vintage 1970-1995.  All of these pipelines
have limited capacity to support additional soil cover and live loads beyond their original
design condition.

E8.2 Protection of the Aqueducts and Water Transmission Lines

E8.2.1 Contractors carrying out repair work or working in the vicinity of the Aqueducts and
transmission lines shall ensure that:
(a) Equipment shall only be permitted to cross the pipes at designated locations. Under

no circumstances will equipment be permitted to cross the A section of the Aqueduct
other than at bridging structures.

(b) Granular material, construction material, soil or other material shall not be stockpiled
on the Aqueduct or within 5 metres of the Aqueduct centerline.

(c) Construction practices shall not subject the Aqueduct to asymmetrical loading at any
time.

(d) Construction practices or procedures at or near the Aqueduct shall not impart
excessive vibration loads on the Aqueduct and/or cause settlement of the subgrade
below the Aqueduct.

(e) Asymmetrical water pressures shall not be permitted to build up on one side of the
Aqueduct arch.

(f) Further to CW 2030-R6, only smooth edged excavation buckets, soft excavation or
hand excavation shall be used for excavation adjacent to and over the pipelines.

E8.2.2 It is the Contractors’ responsibility to ensure that all work crew members understand,
observe, and work to the requirements of Specifications.

E8.3 Equipment Restrictions

E8.3.1 Equipment must cross the Aqueduct in a responsible and careful manner (i.e. slowly).

E8.3.2 Loads for Highway No. 207 shall be limited to the weight restrictions in place for the road
unless otherwise permitted.

E9. ENVIRONMENTAL PROTECTION

E9.1 The Contractor shall be aware that the Aqueduct is for potable water supply and no
contamination by fuel, chemicals, etc. shall be permitted at any time. Fuels or chemicals shall
not be stored within 30 metres of the Aqueduct.

E9.2 The Contractor shall plan and implement the Work of this Contract strictly in accordance with
the requirements of the environmental protection measures as herein specified.

E9.3 The Contractor is advised that at least the following Acts, Regulations, and By-laws apply to the
Work:

E9.3.1 Federal
(a) Canadian Environmental Protection Act (CEPA) c.16
(b) Transportation of Dangerous Goods Act and Regulations c.34

E9.3.2 Provincial
(a) The Dangerous Goods Handling and Transportation Act D12
(b) The Endangered Species Act E111
(c) The Environment Act c.E125
(d) The Fire Prevention Act F80
(e) The Manitoba Nuisance Act N120
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(f) The Public Health Act c.P210
(g) The Workplace Safety and Health Act W120
(h) Current applicable associated regulations.
(i) The Fisheries Act
(j) The Migratory Birds Act
(k) The Historic Resources Act
(l) Drinking Water Safety Act

E9.3.3 The Contractor is advised that the following environmental protection measures apply to
the Work.

E9.3.4 Materials Handling and Storage
(a) Construction materials shall not be stored within ten (10) metres of the Aqueduct

centerline without the approval of the Contract Administrator.

E9.3.5 Fuel Handling and Storage
(a) The Contractor shall abide by the requirements of Manitoba Conservation storage

and handling of Petroleum Products and Allied Products Regulations for handling
and storage of fuel products.

(b) All fuel handling and storage facilities shall comply with The Dangerous Goods and
Transportation Act Storage and Handling of Petroleum Products Regulation and any
local land use permits.

(c) Fuels, lubricants, and other potentially hazardous materials as defined in The
Dangerous Goods and Transportation Act shall be stored and handled within the
approved storage areas.

(d) The Contractor shall ensure that all fuel storage containers are inspected daily for
leaks and spillage.

(e) Products transferred from the fuel storage area(s) to specific work sites shall not
exceed the daily usage requirement.

(f) When servicing requires the drainage or pumping of fuels, lubricating oils or other
fluids from equipment, a groundsheet of suitable material (such as HDPE) and size
shall be spread on the ground to catch the fluid in the event of a leak or spill. No
repairs within 30 m of aqueduct or watercourse will be permitted.

(g) Refuelling of mobile equipment and vehicles shall take place at least 30 m from a
watercourse.

(h) The area around storage sites and fuel lines shall be distinctly marked and kept clear
of snow and debris to allow for routine inspection and leak detection.

(i) A sufficient supply of materials, such as absorbent material and plastic oil booms, to
clean up minor spills shall be stored nearby on-site.  The Contractor shall ensure that
additional material can be made available on short notice. All refuelling vehicles shall
be equipped with a spill response kit.

E9.3.6 Waste Handling and Disposal
(a) The construction area shall be kept clean and orderly at all times during and at

completion of construction.
(b) At no time during construction shall personal or construction waste be permitted to

accumulate for more than one day at any location on the construction site, other than at
a dedicated storage area as may be approved by the Contract Administrator.

(c) Indiscriminate dumping, littering, or abandonment shall not take place.
(d) No on-site burning of waste is permitted.
(e) Equipment shall not be cleaned within 30 m of watercourses; contaminated water from

onshore cleaning operations shall not be permitted to enter watercourses.
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E9.3.7 Dangerous Goods/Hazardous Waste Handling and Disposal
(a) Dangerous goods/hazardous waste are identified by, and shall be handled

according to, The Dangerous Goods Handling and Transportation Act and
Regulations.

(b) The Contractor shall be familiar with The Dangerous Goods Handling and
Transportation Act and Regulations and meet training requirements for these
Regulations.

E9.3.8 Emergency Spill Response
(a) The Contractor shall ensure that due care and caution is taken to prevent spills.
(b) The Contractor shall report all major spills of petroleum products or other hazardous

substances with the potential for impacting the environment and threat to human
health and safety to the Contract Administrator and Manitoba Conservation,
immediately after occurrence of the environmental accident, by calling the 24-hour
emergency telephone phone number (204) 945-4888.

(c) The Contractor shall designate a qualified supervisor as the on-site emergency
response coordinator for the project.  The emergency response coordinator shall
have the authority to redirect manpower in order to respond in the event of a spill.
(Should include reference to a site-specific Emergency Response Plan and
Environmental Protection Plan.)

(d) The following actions shall be taken by the person in charge of the spilled material or
the first person(s) arriving at the scene of a hazardous material accident or the on-
site emergency response coordinator:
(i)   Notify emergency-response coordinator of the accident:

- identify exact location and time of accident
- indicate injuries, if any
- request assistance as required by magnitude of accident Manitoba

Conservation 24-hour Spill Response Line (204) 945-4888, RCMP
(Oakbank Detachment) (911), City of Winnipeg Fire Department
(911), Springfield Ambulance (911), company backup, contact
Contract Administrator.

(ii)      Assess situation and gather information on the status of the situation, noting:
- personnel on site
- cause and effect of spill
- estimated extent of damage
- amount and type of material involved
- proximity to waterways and the Aqueduct

(iii) If safe to do so, try to stop the dispersion or flow of spill material:
- approach from upwind
- stop or reduce leak if safe to do so
- dyke spill material with dry, inert sorbent material or dry clay soil or

sand
- prevent spill  material from entering waterways and utilities by dyking
- prevent spill material from entering Aqueduct manholes and other

openings by covering with rubber spill mats or dyking
(iv) Resume any effective action to contain, clean up, or stop the flow of the

spilled product.

E9.4 The emergency response coordinator shall ensure that all environmental accidents involving
contaminants shall be documented and reported to the Manitoba Conservation according to
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The Dangerous Goods Handling and Transportation Act Environmental Accident Report
Regulation 439/87.

E10. SITE RESTORATION

E10.1 The Contractor shall remove the temporary Site office and storage facilities prior to Total
Performance.

E10.2 The Contractor will be responsible for grounds restoration, as determined necessary by the
Contract Administrator.

E10.3 The Contractor will be responsible for any damage caused by his forces on roadways or
accesses.

E11. RECORD DRAWINGS

E11.1 The Contractor will record all as-built conditions which deviate from the original Contract
documents. The Contractor shall keep one (1) complete set of white prints at their Site office,
including all Addenda, Change Orders, Field Instructions, and other revisions for the purposes
of Record Drawings.  As the Work proceeds, the Contractor shall clearly record in red pencil all
as-built conditions which deviate from the original Contract documents.

E11.2 The Record Drawings shall be available for review by the Contract Administrator upon request
at any time during the performance of the Work.

E11.3 Prior to achieving Substantial Performance, the Contractor shall submit the Record Drawings
prepared to the Contract Administrator for his review and use.  If, in the opinion of the Contract
Administrator, the Record Drawings are incomplete or inaccurate, the Record Drawings will be
returned to the Contractor and the Contractor shall revise and resubmit the Record Drawings at
his cost.

E11.4 Substantial Performance cannot be achieved without the submission of Record Drawings that
are acceptable to the Contract Administrator.
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	1. GENERAL 
	1.1 Submittals 
	.1 Shop Drawings:  Clearly indicating compartment layouts and dimensions, materials being supplied, connections, attachments, reinforcing, anchorage, hardware and location of exposed fastenings. 
	.2 Samples:  Submit one sample of each of hinge, latch, shoe, panel fitting and other hardware items and fasteners, and one sample corner section 200 mm x 200 mm (8" x 8") showing corner, edge and core construction. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Type and Acceptable Manufacture:  Overhead braced by Hadrian Manufacturing Inc., General Steel Systems, or Shanahan’s. 
	.2 Doors, Panels and Pilasters:  25 mm (1") thick doors and panels, 32 mm (1¼") thick pilasters, 0.8 mm (1/32") thick galvanized sheet steel pressure laminated to honeycomb kraft paper core. 
	.1 Prefinish work in baked enamel coating.  Colour to match Dawn 970 by Shanahan’s. 

	.3 Pilaster Shoe:  0.8 mm (1/32") thick stainless steel, brushed finish. 
	.4 Headrail:  Extruded aluminium channel with clear anodized finish of anti-grip design. 
	.5 Fasteners:  One-way theft resistant screws of stainless steel or chrome plated brass/steel. 
	.6 Levelling Mechanism:  Threaded, adjustable, lockable bolts concealed by pilaster shoes. 
	.7 Hinges:  Concealed in door, bright polished, smooth, chrome plated non-ferrous metal, adjustable to hold door in any position when not latched. 
	.8 Latch Set:  Combination latch, door stop, keeper and bumper, chrome plated non ferrous metal, emergency access feature. 
	.9 Wall and Connecting Brackets:  Chrome plated non ferrous metal or clear anodized aluminium. 
	.10 Coat Hook:  Combination hook and rubber door bumper, chrome plated non ferrous metal. 
	.11 Door Pull:  Type suited for out swinging doors, chrome plated non ferrous metal. 
	.12 Concealed Reinforcement:  Sheet steel patch spot welded, minimum 2 mm (14 gauge) at points to be tapped for fixings, minimum 2.5 mm (12 gauge) at pilasters and for anchoring grab bars. 
	.13 Non-Ferrous Metal for Hardware and Accessories:  Zamac 5 or other acceptable zinc alloy. 

	2.2 Fabrication 
	.1 Provide formed and closed edges for doors, panels and pilasters.  Miter and weld corners and grind smooth. 
	.2 Provide internal reinforcement at areas of attached hardware and fittings.  Temporarily mark location of reinforcement for tissue holders and grab bars. 
	.3 Provide concealed metal reinforcement for attachment of brackets, hardware and anchoring devices, and as required to produce adequate strength of assembly. 
	.4 Provide cutouts and reinforcement to accept and support washroom accessories where required. 


	3. EXECUTION 
	3.1 Installation 
	.1 Install work secure, plumb and square. 
	.2 Leave 6 mm (¼") space between wall and panel or end pilaster. 
	.3 Anchor fixing brackets to masonry/concrete surfaces using screws and shields; to hollow walls using bolts and toggle type anchors; to steel supports with bolts in threaded holes. 
	.4 Attach panel and pilaster to brackets with through type sleeve bolt and nut. 
	.5 Equip each door with hinges, latch set, and each stall with coat hook mounted on door.  Adjust and align hardware for easy, proper function. 
	.6 Equip out swinging doors with door pulls on both sides of door. 
	.7 Make good surfaces damaged during shipment or installation. 
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	1. GENERAL 
	1.1 System Description 
	.1 Loading Requirements: 
	.1 Uniform Load:  12 kPa with maximum deflection of 2 mm and without damage.  Ensure loads meet Part 4, Structural Requirements of the Building Code. 
	.2 Concentrated Load:  CISCA A/F Section I; 5560 N on an area of 6.45 sq.cm. measured at panel weakest point with maximum 2.5 mm top surface deflection and maximum 0.25 mm top surface permanent deformation. 
	.3 Ultimate Load:  CISCA A/F Section II; tested to failure, minimum two times concentrated load. 
	.4 Rolling Loads:  CISCA A/F Section III; Fixed Paths A and B; 1000 lbs on Wheel 1 and 800 lbs on Wheel 2 with maximum permanent panel surface deformation of 0.5 mm and a combination of local and overall surface deformation not to exceed 1 mm. 
	.5 Pedestal Axial Load:  CISCA A/F Section V; 22.24 kN. 
	.6 Pedestal Overturning Moment:  CISCA A/F Section VI, 113 Nm. 
	.7 Impact Load:  Supported to CISCA A/F Section I requirements; panels shall withstand an impact load of minimum 68 kg anywhere on the panel, dropped from a height of 900 mm onto 6.45 sq.cm. with a local indentation not to exceed 2 mm. 

	.2 Combustibility:  CAN/ULC-S102.2, flame spread not to exceed 25. 
	.3 Allowable Floor Panel Tolerances: 
	.1 Flatness:  Plus/minus 0.5 mm in any direction. 
	.2 Surface Dimension:  + 0.5 mm. 
	.3 Squareness:  Difference of diagonal measurements of not more than 0.25 mm. 

	Make finished floor surface free of exposed metal edges, except as otherwise specified, and finished floor surface serves as an isolation pad for personnel safety. 
	.5 Design access flooring system components so they can be easily removed and replaced or dismantled, rearranged, interchanged and for cable outlets, air outlets and other services. 
	.6 Make complete access flooring system demountable by single person working with hand tools only, without cutting or damaging any part.  Make bolts, screws and other fasteners are accessible from above. 
	.7 Make completed access flooring system sturdy, rigid, firm and free of vibration, rocking panels, rattles, squeaks and other noises. 
	.8 Surface to Ground Resistance:  Tested at 500 volts to Chapter 3 NFPA 99 modified for placement of electrodes with electrodes placed on top of panel and pedestal base. 
	.1 Bare Panel, Less Floor Covering:  Maximum 10 ohms. 
	.2 Finished Panel, High Pressure Laminate Conductive Floor Covering:  Minimum 25,000 ohms (2.5 x 104 ohms), maximum 1,000,000 ohms (1.0 x 106 ohms). 

	.9 Steel Components:  Hot dip galvanized or epoxy coated, zinc electroplated components not allowed. 

	Quality Assurance 
	.1 Manufacturer:  Having a minimum of five years experience in the manufacturing of the work of this Section of similar type and specified quality. 
	.2 Installer:  Trained and approved by the manufacturer and having a minimum three (3) years experience in the installation of the work described in this Section and can show evidence of satisfactory completion of projects of similar size, scope and type.  If requested, provide letter of certification from manufacturer stating that installer is certified applicator of its products, and is familiar with proper procedures and installation requirements required by the manufacturer. 
	.3 Pre-Installation Meeting:  Two weeks prior to commencing work of this Section, arrange for manufacturer's technical representative to visit the site and review preparatory and installation procedures to be followed, conditions under which the work will be done, and inspect the surfaces to receive the work of this Section.  Advise the Contract Administrator of the date and time of the meeting. 
	.4 Manufacturer’s Site Inspection:  Have the manufacturer’s technical representative inspect the Work at suitable intervals during application and at conclusion of the work of this Section, to ensure the Work is correctly installed.  When requested, submit manufacturer’s inspection reports and verification that the work of this Section is correctly installed. 
	.5 Sample Installation:  Provide a 3 m x 3 m (10' X 10') representative sample installation of work of this Section on site at location directed by Contract Administrator.  Remove rejected sample installation and provide additional sample installation until acceptance is given.  Do not commence work until sample installation has been accepted.  Accepted sample installation shall become standard of work of this Section and may form part of the Work. 

	Submittals 
	.1 Shop Drawings:  Clearly indicating floor panel layout, component details, anchorage methods, edge details, handrails, fascia, and step details, and finishes. 
	.2 Certification:  Before delivering any materials submit certification of specified design strengths and fire resistance.  Prepare certification by a nationally known independent testing organization. 
	.3 Maintenance Data:  Submit maintenance data for maintenance of floor finishes of access flooring system, for incorporation into maintenance manual.  Give warning of any maintenance materials or procedures which may damage access flooring.  Provide detailed removal, replacement and adjustment instruction for access flooring components. 
	Tools:  Provide two complete sets of special tools required for dismantling access flooring system.  Each set includes one double cup lifter and any special keys or spanners required. 

	Delivery, Storage and Handling 
	.1 Coordinate deliveries to comply with construction schedule and arrange ahead for strategic off-the-ground, under-cover storage at locations designated by Contract Administrator.  Do not load any area beyond design limits. 
	.2 Adequately protect components against damage, dirt, disfigurement and weather.  Do not use damaged materials and replace with approved material at sole discretion of Contract Administrator. 
	.3 Cover and protect work of other Sections in area of work from damage.  Make good damage to satisfaction of Contract Administrator. 
	.4 Protect work of this Section from damage of any kind.  Protect other work from damage resulting from work of this Section.  Replace damaged work which cannot be repaired, cleaned or restored. 
	.5 Provide safe and adequate equipment on Site to execute the Work, safety protection equipment, tools, and other equipment required for completion of the Work. 

	1.5 Extra Stock 
	.1 Panels:  1% of each type of panels. 
	.2 Pedestals and Stringers:  Of sufficient quantity to support quantity of extra panels specified herein. 
	Put foregoing in suitable cartons with appropriate content identification labels.  Store at locations designated by the City. 

	PRODUCTS 
	2.1 Materials 
	.1 Access Floor Panel:  32 mm thick, lightweight high strength concrete core encased in welded epoxy coated steel pan to form 610 mm x 610 mm size panel, FS200 by ASM Modular Systems, or ConCore 1250 by Tate ASP Access Floors Inc. 
	Plastic Laminate Floor Covering:  NEMA LD3, factory applied 1.6 mm thick conductive high pressure laminate, manufacturer’s standard colour to be selected by Contract Administrator. 
	.1 Panel Edge:  Integral with floor covering, separate edge trim pieces are acceptable. 

	.3 Pedestals:  Steel assembly with minimum 103 sq.cm. ribbed base plate; threaded supporting rod and vibration-proof locking device to permit only 38 mm adjustment; galvanized or plated finish.  Pedestal head to be formed to accept panel bolt down stringer system. 
	.4 Stringer:  610 mm grid module, removable sections, individual bolted connection to pedestals heads. 
	.5 Stringer Gaskets and Adhesive:  Extruded continuous conductive vinyl channel with aligning ridge and conductive adhesive. 
	.6 Lateral Bracing:  Hot dipped galvanized steel channels, sized to suit design loading specified, complete with brackets and fasteners. 
	.7 Steps:  Same basic materials, structural strength, and construction as floor panels.  Cover open joints with flush stainless steel cover plates. 
	.8 Fascia Panels:  Closure panels to manufacturer's standard.  Include corner pieces, trim, reinforcing and fixing angles required.  Finish with anodized finish. 
	.9 Railings:  Post and rails of extruded aluminium assembled with jointed connections.  Include cast metal end caps, floor sockets and collars, brackets and fittings, to complete work properly.  Finish with anodized finish. 
	.10 Cutouts:  Factory cut floor panels for 100 mm x 150 mm service outlets.  Provide reinforcement or additional support, if needed, to make panels with cutouts comply with specified performance requirements. 
	.1 Location:  In center of panel quadrant.  Do not locate cutouts closer than 150 mm from panel edges. 
	.2 Trim edge of cutouts with 9 mm thick extruded polyvinyl chloride or neoprene. 
	.3 Include cost of 15 cut-outs in the contract price. 

	.11 Adhesives:  Waterproof type as recommended by manufacturer of article to be bonded. 


	EXECUTION 
	3.1 Examination 
	.1 Prior to commencing work, examine substrates for suitability of receiving pedestals, and report in writing all unsatisfactory surfaces and conditions detrimental to proper installation of Work under this Section.  Do not commence work until ridges and high spots have been removed, and low spots filled as required for satisfactory installation. 
	.2 Clean structural slab thoroughly of dirt, dust, extraneous materials, foreign matter and contamination.  Reapply surface sealer after any of above repairs have been made. 
	.3 Site check squareness of area to receive work.  If area is out of square, layout work in a way perimeter panels are cut to fit and follow configuration of abutting vertical surface. 
	.4 Filling squareness differential with strips of access flooring material will not be accepted. 
	.5 Level floor sufficiently so finished elevated floor is level within tolerance specified without exceeding adjustment capacity of pedestals. 

	Installation 
	.1 Install floor system using laser method and in accordance with manufacturer's directions and reviewed shop drawings. 
	.2 Level installed access flooring to within 2.54 mm of true level over entire access flooring area and within 1.6 mm in any 3 m distance. 
	.3 Co-ordinate with Sections providing services below the access flooring. 
	.4 Co-ordinate grounding requirements as necessary to meet performance requirements.  Ground wire and connections by Division 16, Electrical. 
	.5 Immediately prior to installation of access floor, vacuum floor substrate and keep substrate clean during installation. 
	.6 Arrange pedestal assemblies to meet grid spacing required.  Provide additional pedestal assemblies where grid pattern is disturbed by columns, walls, openings that impair floor load capacity. 
	.7 Set pedestals to substrate in full bed of adhesive. 
	.8 Arrange stringer symmetrically with all stringer lengths the same except at columns, perimeters and elsewhere where approved. 
	.9 Erect grid system to provide 4 way support to pedestals and adjust to correct height.  Interconnect pedestals with stringers or lateral bracing, free standing pedestal will not be accepted. 
	.10 Provide lateral bracing connecting pedestals to adjacent walls where understructure does not extend to walls. 
	.11 Secure stringers to pedestals and install panels with hairline joints and matched corners.  Fully support panels at all sides. 
	.12 Provide additional pedestals to support stringers less than a module at perimeter and other obstructions.  Connect pedestals with lateral bracing for a distance of three normally supported pedestals. 
	.13 Provide additional supports at edges of irregularly shaped and cut panels. 
	.14 Check panels for uniformity of bearing and test that each panel can be removed by means of suction cup grip. 
	.15 Do fitting around corners, columns and other object penetrating the floor system. 
	.16 Completely cover exposed particle board core of cut panels with galvanized sheet steel in same thickness as bottom pan to requirements of authorities having jurisdiction. 
	.17 Reinforce openings where necessary with additional pedestals or lateral bracing to maintain floor loading capacity. 

	3.3 Installation - Steps and Railings 
	.1 Install step tread panels similar to floor panels, securely fixed. 
	.2 Provide steps complete with necessary edge trims, end closures and lateral bracing at step edges and other locations where pedestal is not braced 4 ways. 
	.3 Install fascia panels at exposed sides and where indicated. 
	.4 Secure panels at edge of access flooring system to continuous clip angles mechanically secured to structural floor and to edge of floor panels. 
	.5 Install metal trim at intersection of fascia panels and access flooring system and at abutting walls and columns. 
	.6 Extend railing posts through floor panels to structural floor below, set into and secure to structural floor. 
	.7 Bolt posts in position where they penetrate floor panels with retaining collars. 
	.8 Install railings to walls with flanged fittings bolted to walls. 
	.9 Electrically insulate railings from, or directly grounded to, access flooring system. 

	Cleaning and Protecting 
	.1 Clean area under floor completely.  Remove debris and vacuum clean entire underfloor walls, floor and supporting structure, removing dust. 
	.2 Protect completed finished floor surface with polyethylene sheets or heavy duty kraft paper, taped and sealed at edges, or by other means acceptable to Contract Administrator. 
	.3 Immediately before turning over to the City, remove and dispose protection and leave floor in a clean condition, free from defects. 

	Warranty 
	.1 Warrant the Work of this Section against defects and deficiencies for a period of three (3) years commencing at Substantial Performance.  Promptly make good defects and deficiencies which become apparent within warranty period at no cost to the City, at times convenient to Contract Administrator. 
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	1. GENERAL 
	1.1 Submittals 
	.1 Shop Drawings:  Indicate the materials being supplied and all connections, attachments, reinforcing, anchorage and location of exposed fastenings. 

	2. PRODUCTS 
	2.1 Lockers 
	.1 Fabricate work true to dimensions, square, plumb, level and free from distortion and defects detrimental to appearance and performance.  Accurately fit members with hairline joints.  Secure intersecting members with adequate fastenings. 
	.2 Weld connections where possible; where not possible bolt connections or secure in an approved manner.  Countersink exposed fastenings and cut off bolts flush with nuts, and make as inconspicuous as possible. 
	.3 Locker Type:  380 mm x 450 mm x 1830 mm (15" x 18" x 6'-0") overall size, single tier. 
	.4 Bodies:  0.6 mm (26 gauge) stretcher levelled cold rolled steel sheets, carefully formed and factory punched to provide necessary assembly holes.  Bolts and nuts shall be complete with lock washers and nut cover, and cadmium plated.  Welded construction will be accepted provided surfaces welded together are prime coated before assembly. 
	.5 Panels, Trims and Sloping Tops:  Same material, construction and finish as locker bodies. 
	.6 Locker Frames:  Formed channel section of 16 mm (16 gauge) thick stretcher levelled cold rolled steel, corners notched and neatly welded.  Provide two rubber door silencers per door on lock side of frame, 40 mm (1e") from top and bottom of door.  Incorporate ventilation slots at top and bottom. 
	.7 Doors and Frames: 
	.1 Doors:  Minimum 1.0 mm (20 gauge) thick stretcher levelled cold rolled steel, fully enclosed panel and reinforced with internal 0.6 mm (26 gauge) thick stiffeners, running full length and width of door.  Secure components by spot welding and/or special type fasteners to provide a rigid and whip free door. 
	.2 Door Frames:  1.6 mm (16 gauge) thick cold rolled steel of box channel shape. 
	.3 Hinges:  Hang doors on two heavy duty tamperproof hinges welded to door and designed to allow full 180 deg. swing. 

	.8 Latching:  Heavy duty hasp and plunger arrangement, minimum 3.5 mm thick for padlocking and friction catch. 
	.9 Handles:  Fully recessed, chrome plated and fitted for padlock use.  Padlocks will be supplied by the City.  Provide stainless steel or chrome plated inserts for the recessed handle area.  Door shall be held closed with friction catch. 
	.10 Number plates:  Semi-recessed plates of anodized aluminium, numbered and lettered with die embossed numerals painted black as directed by the Contract Administrator. 
	.11 Hooks:  Equip each locker with three die-cast zinc wall hooks. 
	.12 Finish:  Remove grease and extraneous matter and then coat with iron phosphate and finish with minimum 1 mm thick DFT baked enamel finish. 
	.1 Colour:  To match Dawn 970 by Shanahan’s. 



	3. EXECUTION 
	3.1 Installation 
	.1 Examine surfaces to receive the Work of this Section and proceed only if conditions are satisfactory. 
	.2 Install work true to dimensions, square, plumb and level.  Accurately secure joints and intersecting members with adequate fastening. 
	.3 Provide maximum number of lockers to fill completely the spaces indicated or as called for on the Drawings. 
	.4 Panel and Trims:  Cover strips, trim, base, false fronts, sloping tops and panels to complete banks of lockers. 
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	1. GENERAL 
	1.1 Quality Assurance 
	.1 Source Limitations:  Provide like products of same manufacturer unless otherwise approved by Contractor Administrator. 
	.2 Electrical Components, Devices, and Accessories:  Listed and labelled by a testing agency acceptable to authorities having jurisdiction, and marked for intended use. 

	1.2 Submittals 
	.1 Shop Drawings:  Indicate materials, products and finishes and showing in large scale detail the construction, reinforcing, anchorage and, where permitted, the location of exposed fastenings. 
	.2 Maintenance data:  Three copies of a list of the accessories requiring supplies together with names and addresses of local distributors of the supplies. 

	1.3 Delivery, Storage, and Handling 
	.1 Carefully wrap accessories ensuring protection during shipping and storage. 
	.2 Store accessories inside the building in the location directed, and so that their identification is readily visible, and in the general order in which they will be required for installation. 

	1.4 Coordination 
	.1 Coordinate accessory locations with other work to prevent interference with clearances required for access by people with disabilities, and for proper installation, adjustment, operation, cleaning, and servicing of accessories. 
	.2 Deliver inserts and anchoring devices set into concrete or masonry as required to prevent delaying the Work. 

	1.5 Electrical Coordination 
	.1 Electrical Requirements:  Coordinate wiring requirements and power characteristics of work with building electrical system.  Do wiring in strict conformity with requirements of the Electrical Code and Electrical Sections. 
	.1 Work by Electrical Sections:  Supply and installation of disconnect switch/junction box and power to the disconnect switch/junction box. 

	.2 Electrical Components, Devices, and Accessories:  CSA Listed and labelled. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Sheet Steel:  Commercial quality to ASTM A653, galvanized. 
	.2 Stainless Steel:  ASTM A167, Type 304. 
	.3 Fasteners:  Vandal resistant, concealed screws and bolts hot dip galvanized, exposed fasteners to match face of unit.  Expansion shields fibre, lead or rubber as recommended by accessory manufacturer for component and its intended use. 
	.4 Supply for installation under other Sections, mounting devices and reinforcement required to be built-in for support of grab bars and imposed loads.  Be responsible for giving proper notice to other Sections and supplying such reinforcement when required by other Sections for building in. 

	2.2 Fabrication 
	.1 Fabricate accessories true, square, rigid, free from distortion and from defects detrimental to appearance and performance. 
	.2 Butt visible joints straight and accurate.  Mitre corner joints. 
	.3 Except as otherwise specified, fabricate accessories for concealed mounting by non-corrosive metal, expansion type, toggle type or other approved type of positive, mechanical anchors to suit the construction to which the accessory is to be mounted. 
	.4 Exposed fasteners, where permitted, shall be finished to match the adjacent accessory surface, and shall be countersunk.  Where accessories are to be mounted to sheet metal, provide a 3 mm (c") thick minimum full-size metal back-up plate drilled and tapped to receive machine screws and finished to match the adjacent sheet metal surface. 
	.5 Where specified as frameless, provide accessories in one piece fronts with 90 degree formed returns at their edges and openings.  Continuously weld returns and ground smooth at the corners. 
	.6 Where accessory fronts are framed, frame edges, both inside and outside, shall have 90 degree formed returns continuously welded and ground smooth at the corners.  Doors shall also have 90 degree formed returns as specified. 
	.7 Provide full length concealed stainless steel piano hinges.  Hinged elements shall have concealed, mechanically-retained, rubber bumpers for silent closing, and shall close flush with faces of fronts or frames. 
	.8 Unless otherwise specified, portions of sheet metal accessory interiors which are visible in the completed work shall be stainless steel.  Form or continuously welded and ground smooth changes in plane. 
	.9 Hot dip galvanize sheet metal accessory parts concealed in the finished installation. 
	.10 Hem edges of sheet metal accessible by users or maintenance personnel. 
	.11 Accessories for flange-type mounting shall have forged brass, full flanges drilled and countersunk for three mounting fasteners.  Fix flanges to tubes using solid silver soldering. 
	.12 Back paint components where contact is made with building finishes to prevent electrolysis. 
	.13 Shop assemble components and package complete with anchors and fittings. 
	.14 Deliver inserts and rough in frames to job site at appropriate time for building in.  Provide templates, details and instructions for building in anchors and inserts. 
	.15 Provide steel anchor plates and components for installation on studding and building framing. 
	.16 Engrave lettering on accessories to a depth of minimum 0.254 mm (0.010").  Size, location and type face of lettering to selection by Contractor Administrator.  Maintain engraving edges straight and sharp. 

	2.3 Finishes 
	.1 Where steel is specified as having a chrome plated finish, pretreat including mechanical removal of imperfections and buffing, degreasing, removal of degreaser, electrolytic cleaning, intermediate treatments of acid washes and cold water rinses in preparation for and to suit plating, nickel plating pretreatment, nickel plating, hard chromium plating with a final hot water rinse. 
	.2 Finish stainless steel to a standard No. 4 mechanical finish.  Where possible, arrange sheet stainless steel so that the grain of the finish runs vertically in the finished installation. 
	.3 Manufacturer's or brand names on face of units not acceptable. 

	2.4 Accessories 
	.1 Paper Towel Dispenser and Waste Receptacle (TD):  Recessed mounted combination paper towel dispenser and waste receptacle, stainless steel welded construction, full length lockable door, removable leak-proof, rigid ,moulded plastic waste container, B-39003 by Bobrick. 
	.2 Hand Dryer (HD):  Surface mounted hand dryers, vandal resistant, chrome plated steel construction, B-748 by Bobrick. 
	.3 Combination Napkin/Tampon Vendor (NTV):  Recessed type, welded stainless steel construction, satin finish, with embossed International graphic symbols, double coin mechanism available for 50¢ operation, pull door with tumbler lock and full length piano hinge, single coin box keyed separately from door, B-3500 x 2 50 by Bobrick. 
	.4 Soap Dispenser (LSD):  Surface mounted refillable soap dispenser, stainless steel, in one piece drawn seamless construction , lockable lid, B-4112 by Bobrick. 
	.5 Coat Hook (CH):  Single hook, surface mounted, type 304 stainless steel, satin finish with flange equipped with concealed min 1.6 mm (16 ga) mounting bracket which locks to conceal min 1.6 mm (16 ga) stainless steel wall mounting bracket welded to support arm, B-76717 by Bobrick. 
	.6 Toilet Tissue Dispenser (TPD):  Recessed multi-roll toilet paper dispenser, welded stainless steel construction, lockable cover, moulded plastic control delivery spindle, B-4388 by Bobrick. 
	.7 Sanitary Napkin Disposal (NTW):  Recessed, push door self closing type, welded stainless steel construction, satin finish, with embossed International graphic symbols; complete with leak proof plastic waste receptacle, B-35303 by Bobrick. 
	.8 Grab Bars (GB1/GB2):  1.2 mm wall thickness stainless steel, peened grip, 40 mm dia., concealed fasteners, with wall escutcheons, non-rotating, installation to withstand downward pull of 2.2 N., sizes and shapes as detailed, B-6806-99 by Bobrick. 
	.9 Shower Curtain Rod (SCR) and Shower Curtain Hook (SCH):  32 mm od stainless steel, satin finish, min 1.2 mm wall thickness, complete with stainless steel flanges and 12 stainless steel hooks per rod, B-6047/B204-3 by Bobrick. 


	3. EXECUTION 
	3.1 Installation 
	.1 Install and secure accessories rigidly in place. 
	.2 Hollow masonry units:  Use toggle bolts drilled into cell/wall cavity. 
	.3 Solid masonry or concrete:  Use bolt with lead expansion sleeve set into drilled hole. 
	.4 Fill units full with necessary supplies shortly before Substantial Performance. 
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	1. GENERAL 
	1.1 Quality Control 
	.1 Install work level to tolerance of 3 mm in 3000 mm (c" in 10'-0"). 
	.2 Select studs with maximum deflection of L/240 at lateral force of 480 Pa (10 psf) for maximum heights indicated. 
	.3 Fire Test Response Characteristics:  For gypsum board assemblies with fire-resistance ratings, provide materials and construction identical to those tested in by an independent testing and inspecting agency acceptable to authorities having jurisdiction. 

	1.2 Environmental Requirements 
	.1 Install work only in areas closed and protected against weather, and maintained between 10°C and 21°C.  In cold weather ensure that heat is introduced in sufficient time, before work commences, to bring surrounding materials up to these temperatures; and maintained until materials installed by this Section have cured. 
	.2 Do not install work in any area unless satisfied that work in place has dried out, and that no further installation of damp materials is contemplated. 

	1.3 Delivery, Storage, and Handling 
	.1 Deliver materials in original packages, containers, or bundles bearing brand name and identification of Manufacturer or supplier. 
	.2 Store materials inside under cover and keep them dry and protected against damage from weather, direct sunlight, surface contamination, corrosion, construction traffic, and other causes.  Stack gypsum panels flat to prevent sagging. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Gypsum Board, Paper Faced:  ASTM C1396/C1396M, paper faced, regular and fire rated Type X core, 1200 mm (48") wide x maximum practical length, ends square cut, square edged base layer and taper edged face layer. 
	.2 Steel Studs:  ASTM C645, minimum 0.46 mm (0.018”) base metal thickness, hot-dipped galvanized to ASTM A653/A653M G60 (Z180) zinc coating, roll formed, widths as indicated, with knock out holes for mechanical and electrical services.  Use 20 gauge studs for fibre reinforced panels. 
	.3 Floor and Ceiling Tracks:  ASTM C645, minimum 0.46 mm (0.018”) base metal thickness, hot-dipped galvanized to ASTM A653/A653M G60 (Z180) zinc coating, roll formed, width to suit studs. 
	.4 Furring Runners and Channels:  ASTM C645, minimum 0.46 mm (0.018”) base metal thickness, hot-dipped galvanized to ASTM A653/A653M G60 (Z180) zinc coating, roll formed. 
	.5 Hangers, Tie Wires, Inserts, Anchors:  Manufacturer's standard. 
	.6 Channel Bridging:  1.37 mm (0.0538”) bare steel thickness, 38 mm (1½”) deep with minimum 12.7 mm (½”) wide flange. 
	.7 Backing Plate:  Galvanized steel sheet for blocking and bracing in length and width indicated, minimum base metal 0.45 mm (0.0179”) 0.7 mm (0.027”) 0.8 mm (0.0312”) thick. 

	2.2 Accessories 
	.1 Insulating Strip:  Rubberized, moisture resistant 3 mm (c") thick foam strip, 12 mm (½") wide, with self sticking adhesive on one face, lengths as required. 
	.2 Casing Beads, Corner Beads:  0.48 mm (25 gauge) hot dipped galvanized steel, perforated flanges, designed to be concealed with joint compound; one piece length per location. 
	.3 Attachment Clips:  Sized to suit acoustical ceiling grid members, complete with screws and other fastening system,  Revoe Clips by Revoe Manufacturing Ltd. 
	.4 Acoustical Sealant:  Acoustical sealant by Tremco Ltd. 
	.5 Joint and Laminating Compounds:  As recommended by gypsum board and cement board manufacturer, high bond, low shrinkage and asbestos free. 
	.6 Joint Tape:  50 mm (2") wide reinforced tape, to suit intended use. 
	.7 Acoustical Insulation: AFB by Roxul Inc., or SAFB by Fibrex, or other approved equivalents, width to match stud spacing. 


	3. EXECUTION 
	3.1 Installation - Partition and Wall Framing 
	.1 Align partition top and bottom tracks and secure by screws at 600 mm (24") o.c. maximum. 
	.2 Place studs vertically at 400 mm (16") oc, unless otherwise noted, and not more than 50 mm (2") from abutting walls, and at each side of openings and corners.  Position studs in top and bottom tracks. 
	.3 Screw attach end studs to top and bottom tracks.  Screw attach intermediate studs to bottom tracks.  Secure intermediate studs to top tracks by crimping or by other means of fastening acceptable to Contract Administrator. 
	.4 Continuously cross brace steel studs at 1500 mm (60”) on centre to provide rigid installation to manufacturer's instructions. 
	.5 Maintain clearance under beams and structural slabs to avoid transmission of structural loads to studs. 
	.6 Provide two studs extending from floor to ceiling at each side of openings wider than stud centres specified.  Secure studs together, 50 mm (2") apart using clips or other approved means of fastening placed alongside frame anchor clips. 
	.7 Erect track at head of door/window openings and sills of sidelight/window openings to accommodate intermediate studs.  Secure track to studs at each end, in accordance with Manufacturer's instructions.  Install intermediate studs above and below openings in same manner and spacing as wall studs. 
	.8 Frame openings and around built in equipment, cabinets, access panels, on four sides.  Extend framing into reveals.  Check clearances with equipment suppliers. 
	.9 Provide stud, furring channel, and backing plates secured between studs for attachment of fixtures, electrical boxes, grab bars, washroom accessories, and other items.  Comply with details indicated and with stud and gypsum board Manufacturers’ written recommendations. 
	.10 Terminate partitions at ceiling height except where indicated otherwise. 
	.11 Install continuous insulating strips to isolate studs from exterior window framing. 
	.12 Furr duct shafts, beams, columns, pipes and exposed services where indicated. 
	.13 Apply two continuous beads of acoustical sealant at junctions of metal framing and structure, including bottom and top tracks, where partitions abut fixed building components.  Fill junction completely and continuously from floor to ceiling, or to structure for full height partitions. 
	.14 Frame for gypsum board faced vertical bulkheads within and at termination of ceilings. 
	.15 Secure light lens support trims to substrate at 300 mm (12") centers.  Loose lay light lens on support trims. 

	3.2 Installation – Attachment Clips 
	.1 Place attachment clips over acoustic ceiling main/cross tee from top.  Line up pre-drilled hole on clip with hole on main/cross tee and screw clip to main/cross tee with ½" wafer screw. 
	.2 Screw through pre-drilled holes in attachment clip into top track of stud partition.  Do not screw through ceiling grid. 
	.3 Do not damage ceiling grid system during installation of these clips. 

	3.3 Installation - Wall Furring 
	.1 Space wall furring runners vertically at 600 mm (24") o.c., and secure through alternate flanges of runners.  Shim runners as required to present a true, plumb line for application of gypsum board. 
	.2 Locate furrings not more than 50 mm (2") away from all openings, interior corners, intersections, frames, jambs, control joints and the like. 
	.3 At windows, doors or similar openings having returns, and around corners, install lengths of mitred and bent pieces of furring horizontally spaced approximately 600 mm (24") o.c.  Form mitres by cutting the flanges and bending the web.  Do not cut web to form corners. 

	3.4 Installation - Suspended Ceiling Framing 
	.1 Erect hangers and runner channels for suspended gypsum board ceilings in accordance with ASTM C840 except where specified otherwise. 
	.2 Space framing members at 400 mm (16”) centres. 
	.3 Provide additional ceiling suspension hangers within 150 mm (6") of each corner and at maximum 600 mm (24") around perimeter of light fixtures and diffusers. 
	.4 Furr above suspended ceilings for gypsum board fire and sound stops and to form plenum areas as indicated. 

	3.5 Installation - Gypsum Panels 
	.1 Do not apply gypsum panels until bucks, anchors, blocking, electrical and mechanical work are approved. 
	.2 Apply gypsum panels to furring or framing using screw fasteners, at 300 mm oc., and at closer spacings as required for fire resistance rated assemblies.  Space fasteners in tile baker boards a maximum of 200 mm (8”) o.c. 
	.3 Install ceiling board panels across framing to minimize the number of abutting end joints and to avoid abutting end joints in the central area of each ceiling.  Stagger abutting end joints of adjacent panels not less than one framing member. 
	.4 Install gypsum panels with face side out.  Butt panels together for a light contact at edges and ends with not more than 1.6 mm (1/16”) of open space between panels.  Do not force into place. 
	.5 Locate edge and end joints over supports, except in ceiling applications where intermediate supports or gypsum board back blocking is provided behind end joints.  Do not place tapered edges against cut edges or ends.  Stagger vertical joints on opposite sides of partitions.  Do not make joints other than control joints at corners of framed openings. 
	.6 Attach gypsum panels to framing provided at openings and cutouts. 
	.7 Form control and expansion joints with space between edges of adjoining gypsum panels. 
	.8 Cover both faces of steel stud partition framing with gypsum panels in concealed spaces. 
	.1 Unless concealed application is indicated or required for sound, fire, air, or smoke ratings, coverage may be accomplished with scraps of not less than 0.7 m2 (8 ft2) in area. 
	.2 Fit gypsum panels around ducts, pipes, and conduits. 
	.3 Where partitions intersect open joists and other structural members projecting below underside of slabs and decks, cut gypsum panels to fit profile formed by joists and other structural members; allow 6 mm to 10 mm (¼” to d”) wide joints to install sealant. 

	.9 Gypsum board single layer application: 
	.1 On ceilings, apply gypsum panels before wall/partition board application to the greatest extent possible and at right angles to framing, unless otherwise indicated. 
	.2 On partitions and walls, apply gypsum panels parallel to framing, unless otherwise indicated or required by fire resistance rated assembly, and minimize end joints. 
	.3 Stagger abutting end joints not less than one framing member in alternate courses of board. 

	.10 Gypsum board multilayer application – partitions and walls:  Apply gypsum board indicated for base layers and face layers parallel to framing with joints of base layers located over stud or furring member and face-layer joints offset at least one stud or furring member with base-layer joints, unless otherwise indicated or required by fire-resistance-rated assembly.  Stagger joints on opposite sides of partitions. 
	.1 Furring members:  Apply base layer parallel to framing and face layer either vertically parallel or perpendicular to framing with vertical joints offset at least one furring member.  Locate edge joints of base layer over furring members. 

	.11 Single layer fastening method:  Fasten gypsum panels to supports with steel drill screws. 
	.12 Multilayer fastening method:  Fasten base layers with screws; fasten face layers with adhesive and supplementary fasteners, unless otherwise indicated or required by fire resistance rated assembly. 

	3.6 Installation - Acoustical Insulation 
	.1 Install acoustical insulation to partitions indicated.  Provide continuous coverage between studs and run continuously from floor to ceiling, or to structure for full height partitions, over door frames and openings and around corners. 
	.2 Pack acoustical insulation around cut openings in gypsum board, behind outlet boxes around plumbing, heating or structural items passing through the system and at abutting walls. 
	.3 Secure acoustical insulation to one interior face of gypsum board with adhesive or mechanical fasteners or by other approved means. 
	.4 For partitions receiving acoustical insulation, provide minimum two continuous beads of acoustical sealant at junctions between top and bottom tracks and the structure. 

	3.7 Installation - Fire Rated Assemblies 
	.1 Construct fire rated assemblies where indicated, to requirements of authorities having jurisdiction. 

	3.8 Installation - Accessories 
	.1 Erect casing beads, corner beads straight, plumb or level, rigid and at proper plane.  Use full length pieces where practical.  Make joints tight, accurately aligned and rigidly secured by screw fasteners.  Fit corners accurately, free from rough edges. 
	.2 Provide corner beads at external corners of gypsum board partitions and where indicated. 
	.3 Provide casing beads at gypsum board terminations, at gypsum board wall/ceiling junctions, where gypsum board butts against surfaces having no trim concealing junction and where indicated. 
	.4 Construct control joints of two back to back casing beads set in gypsum board facing and supported independently on both sides of joint.  Provide continuous polyethylene dust barrier behind and across control joints. 

	3.9 Installation - Access Doors 
	.1 Install access doors to electrical and mechanical fixtures specified in respective Sections. 
	.2 Rigidly secure frames to furring or framing systems. 

	3.10 Installation - Taping and Filling 
	.1 Apply joint compounds and reinforcing tapes in accordance with Manufacturer's specifications. 
	.2 Fill joints, casing beads, corner beads, screwholes and depressions on gypsum board surfaces exposed to view to provide smooth seamless surfaces and square neat corners. 
	.3 Apply joint compounds, after preceding coat has dried, free of tool marks and ridges and excess joint compound.  Feather edge compounds onto surfaces of gypsum boards.  After final coat has dried for at least 24 hours sand to leave smooth for decoration.  Do not sand paper face of gypsum board. 
	.1 First Coat:  Apply tape embedment coat in width to suit tape. 
	.2 Second Coat:  Apply to 175 mm (7") wide, centred on joints and corners. 
	.3 Third Coat:  Apply to 300 mm (12") wide, centred on joints and corners. 

	.4 Joints, Three Coat Method:  Fill gaps between boards with joint compound.  Embed reinforcing tape in a first coat of joint compound.  Apply two additional separate coats of joint compound.  Let dry and sand smooth. 
	.5 Internal Corners, Two Coat Method:  Fill gaps between boards with joint compound.  Embed creased reinforcing tape into a first coat of joint compound applied 50 mm (2") wide at each side of corner.  Apply second coat of compound to one side of joint.  Let dry and apply compound to other side.  Let dry and sand smooth. 
	.6 Fastener Heads and Accessories, Three Coat Method:  Fill holes, depressions and nose of accessories with a three coat application of joint compound.  Let dry and sand smooth. 
	.7 Gypsum Board Above Finished Ceiling:  Finish accessories, joints, and interior angles with tape and first coat of joint compound.  Tool marks and ridges are acceptable, no other finishing required. 
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	1. GENERAL 
	1.1 Quality Control 
	.1 Perform work of this Section by a company that is a member in good standing of the Terrazzo Tile and Marble Association of Canada with proven, acceptable experience on installations of similar complexity and scope. 
	.2 Materials and installation:  To requirements of TTMAC 2006-2007 Specification Guide 09300 Tile Installation Manual. 
	.3 Maintenance Seminars:  Provide, to the City, training seminars, and recommendations on product maintenance procedures. 
	.4 Pre-Installation Meeting:  Two weeks prior to commencing work of this Section, arrange for Manufacturer's technical representative to visit the Site and review preparatory and installation procedures to be followed, conditions under which the work will be done, and inspect the surfaces to receive the work of this Section.  Advise the Contract Administrator of the date and time of the meeting. 
	.5 Manufacturer’s Site Inspection:  Have the Manufacturer’s technical representative inspect the work at suitable intervals during application and at conclusion of the work of this Section, to ensure the work is correctly installed.  When requested, submit manufacturer’s inspection reports and verification that the work of this Section is correctly installed. 
	.6 Source Limitations:  Obtain each type of product from a single manufacturer. 
	.7 Products:  Provide like products from same production run.  Install products in sequence from sequentially numbered dye lots. 

	1.2 Submittals 
	.1 Product Data:  Submit copies of manufacturer's product data for inclusion in the operating and maintenance manual. 
	.1 Performance criteria, compliance with appropriate reference standard, characteristics, limitations and warranties. 
	.2 Product transportation, storage, handling, and installation requirements. 

	.2 Shop Drawings:  Submit Shop Drawings in accordance with Division 1 Section Submittal Procedures. 
	.1 Tile layout, patterns, colour arrangement. 
	.2 Perimeter conditions, junctions with dissimilar materials. 
	.3 Setting details. 

	.3 Certificates: 
	.1 Submit Manufacturer's certificates stating that materials supplied are in accordance with this Specification. 
	.2 Submit Manufacturer's installation procedures. 

	.4 Samples:  600 mm x 600 mm (24” x 24”) size panel complete with approved grout colour; mounted to a 19 mm thick plywood backer. 

	1.3 Site Conditions 
	.1 Do not install work of this Section outside of the following environmental ranges without the Contract Administrator’s and product manufacturer's written acceptance: 
	.1 Mortars and Grouts, General:  Ambient air and substrate temperature below 12°C or above 38°C. 

	.2 Install temporary protection and facilities to maintain the manufacturer's, and specified environmental requirements for 7 days before, during, and 7 days after installation. 

	1.4 Extra Materials 
	.1 Provide 3% of each type and colour of tiles and accessories installed.  Store the extra materials at locations as directed by the City.  Extra stock shall be of same production run as installed materials.  Include cost of extra stock in the Contract Price. 

	1.5 Sample Installation 
	.1 Provide a 3 m x 3 m (10' x 10') representative installation of work of this Section on Site at location directed by Contract Administrator to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for fabrication and installation.  Remove rejected sample installation and provide additional sample installations until acceptance is given.  Do not commence work until sample installation has been accepted.  Accepted sample installation may form part of the completed work if undisturbed at time of Substantial Performance. 
	.1 Acceptance of sample installations does not constitute approval of deviations from the Contract Documents contained in sample installations unless such deviations are specifically approved by Contract Administrator in writing. 


	PRODUCTS 
	2.1 Tiles 
	.1 Tiles: 
	.1 CT-1:  18” x 18”, Atlas Concorde Extrema Trekking by Carrara Tile. 
	.2 CT-2:  12” x 12” sheets, Botticino Versailles by Carrara Tile. 
	.3 CT-3:  12” x 24”, Refin Olympia Avant Garde White by Carrara Tile. 
	.4 CT-4:  2” x 6”, Refin Olympia Avant Garde Green by Carrara Tile. 
	.5 Slate Tiles:  16” x 16” San Francisco Gold by Carrara Tile. 


	2.2 Mortars And Grouts 
	.1 Cement:  CSA A3000, Type GU. 
	.2 Sand:  ASTM C144. 
	.3 Polymer Additive:  Keralastic by Mapei, 3701 by Laticrete International or Full Bond Additive TA867 by TEC Inc. 
	.4 Thinset Mortar:  ANSI A118.4, full strength adhesive, Kerabond/Keralastic by Mapei Inc., 4237/211 by Laticrete International, or Full Set TA370/XtraFlex TA872 by TEC Inc. 
	.5 Medium Bed Mortar:  Full strength additives, Granirapid/318 by Mapei Inc., 220/3701 by Laticrete International, or Medium Bed TA372/Acrylbond TA862 by TEC Inc. 
	.6 Organic Adhesive:  CGSB 71-GP-22M, Type 1. 
	.7 Water:  Potable and free of minerals and other contaminants which are detrimental to mortar and grout mixes. 
	.8 Grout for Joints 3 mm and Less, Unsanded:  ANSI A118.6, standard colours, Ker 800 by Mapei Inc., 600 Series by Laticrete, or AccuColour TA620 by TEC Inc. 
	.9 Grout for Joints 3 mm and Over, Sanded:  ANSI A118.6, standard colours, Ker 200 by Mapei Inc.; 500 Series by Laticrete, or AccuColour TA650 by TEC Inc. 
	.10 Grout Colours: 
	.1 For Tile Type CT-1:  To match Smoke by Flextile. 
	.2 For Tile Types CT-2 and Type-3:  To match Beige by Profix. 
	.3 For type Type CT-4:  To match Anthracite 16 by Profix. 
	.4 For Slate Tile:  To match Foseal by Profix. 


	2.3 Waterproofing Membrane 
	.1 Waterproof Membrane:  Polyurethane based, Mapelastic by Mapei Inc., 9235 by Laticrete, or Triple Flex TA324 by TEC Inc. 
	.2 Waterproofing Reinforcement:  Woven glass fabric weighing 203 gm/sq.m. 

	2.4 Accessories 
	.1 Joint Backing:  Round, closed cell, foam rod, oversized by 30% to 50%, Shore A hardness of 20, tensile strength 140 to 200 kPa. 
	.2 Tile Sealant Floor Joints:  CAN/CGSB-19.24-M; THC 900 and primer by Tremco Ltd, colour to match adjacent grout. 
	.3 Tile Sealant Remainder Of Work:  CAN/CGSB-19.22-M; One-part mildew-resistant silicone; standard colours. 
	.1 786 Mildew Resistant Silicone Sealant by Dow Corning Inc. 
	.2 Tremsil 600 silicone sealant by Tremco Ltd. 

	.4 Tile Edge Trims:  Depths of trims to suit tile installation, by Schluter. 
	.1 Floor tile termination strips:  Satin anodized aluminium, Schiene-AE 
	.2 Floor tile transition strips:  Satin anodized aluminium, Reno-AEU. 
	.3 Inside wall corner:  Vinyl finish, colour to match tile grout, Dilex-EKE. 
	.4 Outside wall corner and wall termination strips:  Colour coated aluminium, colour to match tile grout, Jolly-AC. 
	.5 Stair Nosing:  Extruded aluminium with slip resistant inserts, Trep-B. 


	2.5 Mixes 
	.1 Levelling Coat, By Volume:  1 part Portland cement, 4 parts sand, and latex additive.  Premixed mortar may be used in accordance with manufacturer’s instructions. 
	.2 Mortar Bed For Floors, By Volume:  1 part Portland cement, 4 parts sand, 1 part water and 1/10 part latex additive.  Adjust water volume depending on moisture content of sand to obtain consistency and workability that will allow maximum compaction during tamping of the mortar bed, and achieve a minimum compressive strength of 15 MPa (2000 psi) after 28 days.  Premixed mortar may be used in accordance with manufacturer’s instructions. 


	3. EXECUTION 
	3.1 Examination 
	.1 Verify condition and dimensions of previously installed work upon which this Section depends.  Report defects to Contract Administrator.  Commencement of work means acceptance of existing conditions. 
	.2 Ensure concrete floors are free of sealing and curing compounds. 

	3.2 Surface Preparation 
	.1 Clean and dry surfaces thoroughly.  Remove oil, wax, grease, dust, dirt, paint, tar, primers, form release agents, curing compound, and other foreign material from substrate surfaces which may prevent or reduce adhesion. 
	.2 Neutralize any trace of strong acids or alkali from the substrate. 
	.3 Ensure concrete floors scheduled to receive thin-set applied tile are steel trowelled to a fine broom finish.  Ensure concrete slabs have been finished with a maximum permissible variation of 3 mm in 3000 mm (1/8” in 10’) from the required plane and not more than 1.6 mm in 300 mm (1/16” in 12”) when measured from high points in the surface. 
	.4 Ensure concrete floors scheduled to receive tile applied over a bonded mortar bed have been screed finished.  Verify substrate surface variation does not exceed 6 mm in 3000 mm (1/4” in 10’). 
	.5 Apply latex levelling coat as required to provide level and plumb surfaces to receive waterproofing membrane and tile, and to provide slope to drains. 
	.1 Vertical Surfaces:  3 mm in 3000 mm maximum. 
	.2 Horizontal Surfaces:  6 mm in 3000 mm from finished levels of the surface, or better. 
	.3 Slope to Drain:  Minimum 2%. 

	.6 Seal control joints in accordance with Section 7900 – Joint Sealants. 

	3.3 General Installation Requirements 
	.1 Mix and install thin set mortar, adhesive, and grout components in accordance with manufacturer's recommended proportions and methods, to achieve maximum bond strength.  
	.2 Install work to requirements of TTMAC 2006-2007 Specification Guide 093000 Tile Installation Manual. 
	.1 Wall And Floor Tile Expansion And Control Joints:  301MJ-2006. 
	.2 Wall Tile On Masonry Or Concrete – Thin-Set Method: 303W-2006. 
	.3 Floor Tile On Concrete Slab – Thin-Set Method:  311F-2006. 
	.4 Tile On Stairs:  318S-2006. 

	.3 Lay out work to produce a symmetrical pattern with minimum amount of cutting.  Ensure cut tile at room perimeter is not less than 1/2 full size. 
	.4 Lay tiles with minimum 95% coverage with setting materials.  Ensure corner and edges are fully supported by setting material.  Avoid lippage.  Set tile in place while mortar is wet and tacky, prior to skinning over. 
	.5 Back butter tiles with raised or textured backs in notched straight lines.  Lay tile on mortar, slide tile back and forth at 90 degree to the notches. 
	.6 Keep two-thirds of the depth of grout joints free of setting material. 
	.7 Set tiles in place and rap or beat with a beating block as necessary to ensure a proper bond and to level surface of tile.  Align tile for uniform joints and allow to set until firm.  Clean excess mortar from surface of tile with a wet cloth or sponge while mortar is fresh. 
	.8 Adjust joints between tile uniform, plumb, straight, even, and true, with adjacent tile flush.  Align grout joints in both directions unless indicated otherwise. 
	.9 Align floor, base, and wall tile grout joints. 
	.10 Install tile accessory fittings for a complete and fully coordinated tile assembly. 
	.11 Install wall tile full height unless indicated otherwise. 
	.12 Cut and fit tile neatly around piping, fittings, projections and around recesses items e.g. washroom accessories.  Where surface mounted equipment and accessories are installed on tiled surfaces, extend tile over surfaces.  Cut edges smooth, even, and free from chipping; chipped and broken edges are not acceptable. 
	.13 Do not proceed with grouting until minimum 48 hours after tile has set, to prevent displacement of tiles. 
	.14 Apply grout in accordance with grout manufacturer's directions to produce watertight, filled joints without voids, cracks, and excess grout.  Thoroughly compact and tool floor grout.  Finish grout flush to edge thickness of tile and remove excess grout with soft burlap or sponge moistened with clean water. 
	.15 Provide reducer strips where uneven transitions between 6 mm and 12 mm (1/4” and 1/2”) occur.  Set trims in mortar. 
	.16 Provide appropriately sized edge trims at inside corners, outside corners, exposed edges of tiles, transitions, and terminations.  Set trims in mortar. 
	.17 Uncoupling Membrane:  Trowel apply unmodified bonding mortar to floor substrate with a V-notched trowel.  Roll membrane into bonding mortar to achieve full contact.  Do not fill dovetail-ribbed channels on underside of matting. 

	3.4 Waterproofing Membrane 
	.1 Prepare substrates for waterproofing in accordance with tile waterproofing manufacturer's written directions and standards. 
	.2 Have work supervised during installation by a qualified representative of the manufacturer supplying the waterproofing materials. 
	.3 Conform to manufacturer's instructions for installation of waterproofing system. 
	.4 Over levelling coat, apply waterproofing in 2 coat application. 
	.5 Reinforce all corners and changes in plane with 150 mm (6’) wide strips of reinforcement and a second membrane application to completely seal the fabric.  Let dry overnight. 
	.6 Recoat membrane with third application of waterproofing paste where required to cover pinholes and any uncovered areas of reinforcement. 
	.7 Work membrane carefully around all fixtures, drains and other openings and recesses to provide a complete waterproof seal. 
	.8 Extend waterproof membrane over top of curbs and full height of curbs, on both sides. 

	3.5 Control Joints 
	.1 Continue control, construction, and cold joints in the structural substrate up through the tile finish, and align with mortar joints where possible.  Review joint locations on-site with the Contract Administrator. 
	.2 Install joint widths to match grout joint widths, except where a minimum width is indicated. 
	.3 Install control joints in the following typical locations: 
	.1 Aligned over substrate control joints. 
	.2 Aligned over changes in type of substrate. 
	.3 At the restraining perimeters such as walls and columns. 
	.4 Interior areas (not subject to sunlight):  6 mm minimum width, at 4800 mm o.c. maximum. 
	.5 Interior areas (subject to sunlight):  6 mm minimum width, at 3660 mm o.c. maximum. 
	.6 Exterior areas:  10 mm minimum width, at 3660 mm o.c. maximum.   
	.7 As indicated on the Contract Drawings. 


	3.6 Cleaning 
	.1 Clean and polish floor and wall tile after grout has cured  in accordance with TTMAC recommendations in the Maintenance Guide; do not use acid for cleaning. 
	.2 Re-point joints after cleaning as required to eliminate imperfections, then re-clean as necessary.  Avoid scratching tile surfaces. 

	3.7 Joint Backing And Tile Sealant 
	.1 Install joint backing under sealant as necessary. 
	.2 Install tile sealant around piping and fittings extending through tiled surfaces.  
	.3 Seal tile control joints. 
	.4 Seal internal tile to tile junctions.  Tool to a smooth, flush surface, free from air bubbles and contamination. 

	3.8 Protection 
	.1 Prevent traffic over tiled areas, and protect tiled assemblies from weather, freezing, and water immersion, for 72 hours minimum, after final installation. 
	.2 Prevent direct impact, vibration and heavy hammering on adjacent and opposite walls for 24 hours minimum, after final installation. 
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	1. GENERAL 
	1.1 Quality Control 
	.1 Installer:  Trained and approved by the Manufacturer and having a minimum three (3) years experience in the installation of the work described in this Section and can show evidence of satisfactory completion of projects of similar size, scope and type.  If requested, provide letter of certification from manufacturer stating that installer is certified applicator of its products, and is familiar with proper procedures and installation requirements required by the manufacturer. 
	.2 Finish Ceiling System:  Square with adjoining walls and level within 1:1000, in true plane, free from distorted, warped, soiled or damaged panels or grid. 
	.3 Metal Suspension System Standard:  Direct-hung metal suspension systems complying with ASTM C635 Intermediate Duty and C636 except as otherwise specified. 
	.4 Deflection Limitation, Completed Ceiling:  L/360 of span maximum deflection. 
	.5 Pre-installation Meeting:  Two weeks prior to commencing work of this Section, arrange for Manufacturer's technical representative to visit the site and review preparatory and installation procedures to be followed, conditions under which the work will be done, and inspect the surfaces to receive the work of this Section.  Advise the Contract Administrator of the date and time of the meeting. 
	.6 Manufacturer’s Site Inspection:  Have the Manufacturer’s technical representative inspect the Work at suitable intervals during application and at conclusion of the work of this Section, to ensure the Work is correctly installed.  When requested, submit manufacturer’s inspection reports and verification that the work of this Section is correctly installed. 
	.7 Sample Installation:  Construct On-site a 10 x 10 m (30' x 30') minimum sample installation of each type acoustical ceiling.  Modify sample installation as often as necessary to obtain Contract Administrator’s acceptance.  Accepted sample installation may become part of completed Work if undisturbed at time of Substantial Performance. 
	.1 Include electrical and mechanical fixtures in sample installation as directed by Contract Administrator. 


	1.2 Submittals 
	.1 Product Data:  For each type of product indicated. 
	.2 Samples:  For each component indicated and for each exposed finish required and of size indicated below. 
	.1 Acoustical Panel:  Duplicate 150 mm (6”) square samples of each type, colour, pattern, and texture. 
	.2 Exposed Suspension System Members, Mouldings, and Trim:  Duplicate 300 mm (12”) long samples of each type, finish, and color. 

	.3 Maintenance Data:  Submit maintenance instructions for insertion in operations and maintenance manuals, in accordance with Division 1 Sections.  Instructions shall give specific warning of maintenance or cleaning practices or materials which may damage installed work.  Include data sheets for maintenance products recommended by installer and names, addresses, and telephone numbers of local sources for products. 

	1.3 Delivery, Storage, and Handling 
	.1 Deliver products to Project site in original, unopened packages and store in a fully enclosed, conditioned space, protected against damage from moisture, humidity, temperature extremes, direct sunlight, surface contamination, and other causes. 
	.2 Before installing acoustical panels, permit them to reach room temperature and a stabilized moisture content. 
	.3 Handle products carefully to avoid chipping edges, bent or other damages. 

	1.4 Project Conditions 
	.1 Do not install work until spaces are enclosed and weatherproof, wet work in spaces is complete and dry, work above ceilings is complete, and ambient temperature and humidity conditions are maintained at the levels indicated for Project when occupied for its intended use. 

	1.5 Coordination 
	.1 Coordinate layout and installation of work of this Section with other construction that penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, fire-suppression system, and partition assemblies. 

	1.6 Extra Stock 
	.1 Provide 2% of each type and colour of materials installed.  Store the extra materials at locations as directed by the City.  Extra stock shall be of same production run as installed materials.  Include cost of extra stock in the Contract Price. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Acceptable Products:  Products specified are products by the manufacturers specified.  Products by other manufacturers similar in function, design, performance, and construction complying with requirements of this Section may be incorporated into the Work subject to Contract Administrator’s acceptance. 
	.2 Acoustical Panels (ACT):  Asbestos free, wet felted mineral fibre, antimicrobial treated to inhibit growth of fungus, mould and mildew, moisture and sag resistant.   
	.3 Exposed Main Runner:  Hot dipped galvanized steel to ASTM A653/A653M minimum Z90 coating designation, 24 mm (15/16") exposed face and 38 mm (1½") high, bulb design with double web and separate exposed cap piece, maximum length, with reversible and integral splice.  Prefinish runner in baked enamel, standard colour. 
	.4 Exposed Cross Runner:  Hot dipped galvanized steel to ASTM A653/A653M minimum Z90 coating designation, exposed face to match main runners, 38 mm (1½") high, of same fabrication as main runners, with override stepped ends to allow cross runner flange to sit on main runner flange providing flush exposed faces, and with positive interlock to main runner, grid module to suit acoustical panels.  Finish to match main runners. 
	.5 Main Runner Splices:  Designed to lock lengths of main runners together so that joined lengths of runners function structurally as a single unit with runner faces at joint perfectly aligned and presenting a tight seam. 
	.6 Anchors in Concrete:  Post-installed carbon steel expansion anchors zinc plated to ASTM B633, with holes or loops for attaching hangers and with capability to sustain, without failure, a load equal to five times that imposed by ceiling construction, as determined by testing in accordance with ASTM E488 or ASTM E1512 as applicable, conducted by a qualified testing and inspecting agency. 
	.7 Wire Hangers, Braces and Ties:  ASTM A641/A641M, Class 1 zinc coating, soft temper, minimum 2.6 mm (12 gauge). 
	.8 Hanger Rods, Flat and Channel Hangers:  Mild steel, zinc coated or protected with rust-inhibitive paint. 
	.9 Angle Hangers:  Angles with legs not less than 22 mm (7/8”) wide; formed with 1 mm (0.04”) thick, galvanized steel sheet to ASTM A653/A653M, Z275 coating designation; with bolted connections and 8 mm (5/16”) diameter bolts. 
	.10 Hold-Down Clips:  Galvanized steel spring clips, Manufacturer’s standard. 
	.11 Edge Mouldings and Trim:  In profile indicated or, if not indicated, manufacturer's standard mouldings for edges and penetrations that fit acoustical panel edge details and suspension systems; edges hemmed, formed from sheet metal of same material, finish, and color as that used for exposed flanges of suspension system runners. 
	.1 Standard Moulding:  Matching width and configuration of exposed runners. 



	3. EXECUTION 
	3.1 Examination 
	.1 Examine substrates, areas, and conditions, including structural framing to which acoustical panel ceilings attach or abut, with Installer present, for compliance with requirements specified in this and other Sections that affect ceiling installation and anchorage and with requirements for installation tolerances and other conditions affecting performance of acoustical panel ceilings. 
	.2 Proceed with installation only after unsatisfactory conditions have been corrected. 

	3.2 Preparation 
	.1 Measure each ceiling area and establish layout of acoustical panels to balance border widths at opposite edges of each ceiling.  Avoid using border panels of less than half panel width, and comply with layout shown on reflected ceiling plans. 

	3.3 Installation - Hangers 
	.1 Suspend ceiling hangers from building's structural members, independent of walls, pipes, ducts and metal decks. 
	.2 Install hangers plumb and free from contact with insulation or other objects within ceiling plenum that are not part of supporting structure or of ceiling suspension system. 
	.3 Splay hangers only where required to miss obstructions; offset resulting horizontal forces by bracing, countersplaying, or other equally effective means. 
	.4 Where ducts and other construction within ceiling plenum produces hanger spacings that interfere with location of hangers at spacings required to support standard suspension system members, install supplemental suspension members and hangers.  Size supplemental suspension members and hangers to support ceiling loads within performance limits specified. 
	.5 Secure wire hangers to ceiling suspension members and to supports above with a minimum of three tight turns.  Connect hangers directly either to structures or to inserts, eye screws, or other devices that are secure and appropriate for substrate and that will not deteriorate or fail due to age, corrosion, vibration or elevated temperatures. 
	.6 Secure flat, angle, channel, and rod hangers to structure, including intermediate framing members, by attaching to inserts, eye screws, or other devices that are secure and appropriate for both structure to which hangers are attached and type of hanger involved.  Install hangers in a manner that will not deteriorate or fail due to age, corrosion, vibration or elevated temperatures. 
	.7 Space hangers maximum 1200 mm (48”) oc along each runner supported directly from hangers, unless otherwise indicated; provide hangers not more than 150 mm (6”) from ends of each runner. 
	.8 Provide additional ceiling suspension hangers within 150 mm (6") of each corner and at maximum 600 mm (24") around perimeter of light fixtures and diffusers. 

	3.4 Installation – Mouldings and Trims 
	.1 Install edge mouldings and trim of type at perimeter of acoustical ceiling area and where necessary to conceal edges of acoustical panels. 
	.2 Screw attach mouldings to substrate at maximum 400 mm (16”) centers and not more than 75 mm (3”) from ends, levelling with ceiling suspension system to a tolerance of 3 mm in 3600 mm (c” in 12’).  Miter corners accurately and connect securely. 
	.3 Do not use exposed fasteners, including pop rivets, on mouldings and trim. 

	3.5 Installation - Runners 
	.1 Use longest practical lengths of runners to minimize joints.  Make joints square, tight, flush and reinforced with concealed splines.  Assemble framework to form a rigid and interlocking system.  Remove and replace dented, bent, or kinked members 
	.2 Run main runners at right angles to length of light fixtures. 
	.3 Frame at openings for light fixtures, air diffusers, speakers and at changes in ceiling heights. 

	3.6 Installation – Acoustical Panels 
	.1 Install acoustical panels with undamaged edges and fit accurately into suspension system runners and edge mouldings.  Scribe and cut panels at borders and penetrations to provide a neat, precise fit.  Terminate edges with moulding. 
	.2 Square Edged Panels:  Install panels with edges fully hidden from view by runner flanges and mouldings. 
	.3 Install hold down clips to hold panels tight to grid system within 6000 mm (20'-0") of an exterior door and an operable window, space clips as recommended by panel manufacturer's written instructions. 

	3.7 Cleaning 
	.1 Clean exposed surfaces of acoustical panel ceilings, including trim, edge mouldings, and suspension system members.  Comply with manufacturer's written instructions for cleaning and touch up of minor finish damage.  Remove and replace ceiling components that cannot be successfully cleaned and repaired to permanently eliminate evidence of damage. 
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	1. GENERAL 
	1.1 Quality Control 
	.1 Installer:  Trained and approved by the manufacturer and having a minimum three (3) years experience in the installation of the Work described in this Section and can show evidence of satisfactory completion of projects of similar size, scope and type.  If requested, provide letter of certification from manufacturer stating that installer is certified applicator of its products, and is familiar with proper procedures and installation requirements required by the manufacturer. 
	.2 Maintenance Seminars:  Provide, to the City, training seminars and recommendations on Product maintenance procedures. 
	.3 Pre-Installation Meeting:  Two weeks prior to commencing Work of this Section, arrange for Manufacturer's technical representative to visit the Site and review preparatory and installation procedures to be followed, conditions under which the Work will be done, and inspect the surfaces to receive the Work of this Section.  Advise the Contract Administrator of the date and time of the meeting. 
	.4 Manufacturer’s Site Inspection:  Have the Manufacturer’s technical representative inspect the Work at suitable intervals during application and at conclusion of the Work of this Section, to ensure the Work is correctly installed.  When requested, submit manufacturer’s inspection reports and verification that the Work of this Section is correctly installed. 
	.5 Source Limitations:  Obtain each type of product from a single manufacturer. 
	.6 Products:  Provide like products from same production run.  Install products in sequence from sequentially numbered dye lots. 
	.7 Testing of Sub-Floors:  Test floors that have been cured for minimum 28 days, and after preparation for Product installation is complete.  Conduct testing simultaneously on floors free of sealer, curing compounds, oil, grease and other agents detrimental to the test and the Product performance, and in strict conformance with test kit manufacturer’s written instructions.  Locate test sites to cover representative installation areas.  Do not proceed with Work when the test results do not conform to the specified allowable. 
	.1 Moisture Vapour Emission, Slabs On Grade:  Test floors to ASTM F1869 using anhydrous calcium chloride method.  Provide 3 test sites for floor area up to 93 m2 (1000 ft2), add one test site for each additional 93 m2 (1000 ft2) or fraction thereof. 
	.1 Sheet Linoleum and Vinyl Flooring:  Maximum moisture content of 1.36 kg/93 m2. (3 lbs/1000 ft2) per twenty four (24) hour. 

	.2 Alkalinity:  Acceptable range of 5 to 9 on the pH scale.  Test floors using distilled water and pH paper.  Provide 6 test sites for floor area up to 93 sq.m. (1000 ft2.), add 2 test site for each additional 93 m2 (1000 ft2) or fraction thereof. 


	1.2 Submittals 
	.1 Product Data:  For each type of product indicated. 
	.2 Samples:  Duplicate samples: 
	.1 Heat-Welding Bead:  Minimum 250 mm (10”) long, of each color required. 

	.3 Heat-Welded Seam Samples:  For each flooring product and welding bead color and pattern combination required; with seam running lengthwise and in center of 150 mm x 250 mm (6” x 10) sample applied to a rigid backing and prepared by installer for this Project. 
	.4 Maintenance Data:  For floor coverings to include in maintenance manuals. 

	1.3 Delivery, Storage, And Handling 
	.1 Store floor coverings and installation materials in dry spaces protected from the weather, with ambient temperatures maintained within range recommended by manufacturer, but not less than 10°C or more than 32°C.  Store rolls upright. 

	1.4 Project Conditions 
	.1 Maintain temperatures within range recommended by manufacturer, but not less than 21°C or more than 29°C, in spaces to receive floor tile during the following time periods: 
	.1 48 hours before installation. 
	.2 During installation. 
	.3 48 hours after installation. 

	.2 After post installation period, maintain temperatures within range recommended by manufacturer, but not less than 13°C or more than 35°C. 
	.3 Close spaces to traffic during floor covering installation. 
	.4 Close spaces to traffic for forty eight (48) hours after floor covering installation. 
	.5 Install floor coverings after other finishing operations, including painting, have been completed. 

	1.5 Extra Materials 
	.1 At commencement of Work of this Section, provide 2% of each type and colour of materials installed, neatly packaged in original containers, and clearly marked to identify Manufacturer's name, product name, colour, and pattern.  Store the extra stock at locations as directed by the City.  Extra stock shall be of same production run as installed materials.  Include cost of extra stock in the Contract Price. 

	2. PRODUCTS 
	2.1 Resilient Flooring 
	.1 Sheet Flooring, Vinyl:  ASTM F1913, vinyl, 2.0 mm (0.080”) thick, Eminent 3101 090 by Tarkett, heat welded seams. 
	.2 Sheet Flooring, Linoleum:  ASTM F2034, 2.5 mm (0.080”), heat welded seams. 
	.1 LINO-1:  Marmoleum Real Bold Topshield 3202 Wine Barrel by Forbo. 
	.2 LINO-2:  Marmoleum Real Authentic Topshield 3048 Graphite by Forbo. 
	.3 LINO-3:  Marmorette 19092 Sand by Armstrong. 

	.3 Resilient Base:  100 mm (4") high, 3 mm (1/8") thick, coved, coil stock, including premoulded end stops and external corners for coved base only. 
	.1 Type 1:  Rubber, 194 by Amtico. 
	.2 Type 2:  Rubber, 29 Moonrock by Johnsonite. 


	2.2 Installation Materials 
	.1 Trowellable Leveling and Patching Compounds:  Latex-modified, portland cement based or blended hydraulic cement based formulation provided or approved by floor covering manufacturer for applications indicated. 
	.2 Adhesives:  Water-resistant type recommended by manufacturer to suit floor covering and substrate conditions indicated. 
	.3 Heat Welding Bead:  Solid-strand product of floor covering manufacturer. 
	.1 Color:  As selected by Contract Administrator from manufacturer's full range to match floor covering. 

	.4 Metal Edge Strips:  Extruded aluminium with mill finish of width shown, of height required to protect exposed edges of floor coverings, and in maximum available lengths to minimize running joints. 


	3. EXECUTION 
	3.1 Examination 
	.1 Examine substrates, with Installer present, for compliance with requirements for installation tolerances, moisture content, and other conditions affecting performance. 
	.1 Verify that finishes of substrates comply with tolerances and other requirements specified in other Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign deposits that might interfere with adhesion of floor coverings. 
	.2 Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 
	.3 Proceed with installation only after unsatisfactory conditions have been corrected. 


	3.2 Preparation 
	.1 Prepare substrates in accordance with Manufacturer's written recommendations to ensure adhesion of floor coverings. 
	.2 Remove substrate coatings and other substances that are incompatible with floor covering adhesives and that contain soap, wax, oil, or silicone, using mechanical methods recommended by manufacturer.  Do not use solvents. 
	.3 Use trowellable levelling and patching compound to fill cracks, holes, and depressions in substrates. 
	.4 Move floor coverings and installation materials into spaces where they will be installed at least 48 hours in advance of installation. 
	.1 Do not install floor coverings until they are same temperature as space where they are to be installed. 

	.5 Sweep and vacuum clean substrates to be covered by floor coverings immediately before installation.  After cleaning, examine substrates for moisture, alkaline salts, carbonation, and dust.  Proceed with installation only after unsatisfactory conditions have been corrected. 

	3.3 Installation – Resilient Sheet Flooring 
	.1 Unroll sheet floorings and allow them to stabilize before cutting and fitting. 
	.2 Lay out vinyl floorings as follows: 
	.1 Maintain uniformity of floor covering direction. 
	.2 Minimize number of seams; place seams in inconspicuous and low-traffic areas, at least 150 mm (6”) away from parallel joints in floor covering substrates. 
	.3 Match edges of floor coverings for color shading at seams. 
	.4 Avoid cross seams. 

	.3 Scribe and cut floor coverings to butt neatly and tightly to vertical surfaces, permanent fixtures, and built-in furniture including cabinets, pipes, outlets, edgings, thresholds, and nosings. 
	.4 Extend floor coverings into toe spaces, door reveals, closets, and similar openings. 
	.5 Maintain reference markers, holes, or openings that are in place or marked for future cutting by repeating on floor coverings as marked on substrates.  Use chalk or other nonpermanent marking device. 
	.6 Install floor coverings on covers for telephone and electrical ducts and similar items in installation areas.  Maintain overall continuity of color and pattern with pieces of floor coverings installed on covers.  Tightly adhere floor covering edges to substrates that abut covers and to cover perimeters. 
	.7 Adhere floor coverings to substrates using a full spread of adhesive applied to substrate to produce a completed installation without open cracks, voids, raising and puckering at joints, telegraphing of adhesive spreader marks, and other surface imperfections. 
	.8 Heat-Welded Seams:  Comply with ASTM F1516.  Rout joints and use welding bead to permanently fuse sections into a continuous floor covering.  Prepare, weld, and finish seams to produce surfaces flush with adjoining floor covering surfaces. 

	3.4 Installation – Resilient Base 
	.1 Lay out base to keep number of joints at minimum.  Base joints at maximum length available or at internal or premoulded corners. 
	.2 Set base in adhesive tightly by using hand roller, against wall and floor surfaces. 
	.3 Scribe and fit to door frames and other obstructions.  Use premoulded end pieces at flush door frames. 
	.4 Cope internal corners.  Use premoulded corner units for right angle external corners.  Miter base for external corners of other angles.  Wrap around toeless base at external corners. 

	3.5 Clearing And Protection 
	.1 Perform the following operations immediately after completing floor covering installation: 
	.1 Remove adhesive and other blemishes from floor covering surfaces. 
	.2 Sweep and vacuum floor coverings thoroughly. 
	.3 Damp-mop floor coverings to remove marks and soil. 
	.1 Do not wash floor coverings until after time period recommended by manufacturer. 


	.2 Protect floor coverings from mars, marks, indentations, and other damage from construction operations and placement of equipment and fixtures during remainder of construction period.  Use protection methods recommended in writing by manufacturer. 
	.1 Apply protective floor polish to surfaces that are free from soil, visible adhesive, and blemishes if recommended in writing by Manufacturer. 
	.2 Cover floor coverings with undyed, untreated building paper and ½” plywood protection sheets remove just prior to Substantial Performance. 
	.3 Do not move heavy and sharp objects directly over floor coverings.  Place plywood or hardboard panels over floor coverings and under objects while they are being moved.  Slide or roll objects over panels without moving panels. 
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	1. GENERAL 
	1.1 Quality Control 
	.1 Installer:  Trained and approved by the manufacturer and having a minimum three (3) years experience in the installation of the Work described in this Section and can show evidence of satisfactory completion of projects of similar size, scope and type.  If requested, provide letter of certification from manufacturer stating that installer is certified applicator of its products, and is familiar with proper procedures and installation requirements required by the Manufacturer. 
	.2 Maintenance Seminars:  Provide, to the City, training seminars and recommendations on product maintenance procedures. 
	.3 Pre-Installation Meeting:  Two (2) weeks prior to commencing Work of this Section, arrange for Manufacturer's technical representative to visit the Site and review preparatory and installation procedures to be followed, conditions under which the Work will be done, and inspect the surfaces to receive the Work of this Section.  Advise the Contract Administrator of the date and time of the meeting. 
	.4 Manufacturer’s Site Inspection:  Have the Manufacturer’s technical representative inspect the Work at suitable intervals during application and at conclusion of the Work of this Section, to ensure the Work is correctly installed.  When requested, submit Manufacturer’s inspection reports and verification that the Work of this Section is correctly installed. 
	.5 Source Limitations:  Obtain each type of product from a single manufacturer. 
	.6 Products:  Provide like products from same production run.  Install products in sequence from sequentially numbered dye lots. 
	.7 Testing of Concrete Floors:  Test floors that have been cured for minimum 28 days, and after preparation for product installation is complete.  Conduct testing simultaneously on floors free of sealer, curing compounds, oil, grease and other agents detrimental to the test and the product performance, and in strict conformance with test kit Manufacturer’s written instructions.  Locate test sites to cover representative installation areas.  Do not proceed with Work when the test results do not conform to the specified allowable. 
	.1 Alkalinity:  Acceptable range of 5 to 9 on the pH scale.  Test floors using distilled water and pH paper.  Provide 6 test sites for floor area up to 93m2 (1000 ft2), add 2 test site for each additional 93 m2 (1000 ft2) or fraction thereof. 


	1.2 Submittals 
	.1 Submit Shop Drawings showing proposed layout of seams and locations of edge strips for review before proceeding. 
	.2 Submit four full size pieces of each type of carpet tiles, and full 300 mm (12” long carpet base for review. 
	.3 Submit four 300 mm (12") long samples of edge strip. 
	.4 Submit written certification from carpet manufacturer, stating that carpet furnished has been manufactured in accordance with these Specifications. 
	.5 Submit three (3) copies of maintenance and cleaning instructions at the completion of Work.  Instructions shall give specific warning of any maintenance or cleaning practice, or materials, which may damage or disfigure the carpet. 

	1.3 Waste Material Reclamation/Recycling 
	.1 Collect, package and store carpet cut-offs and waste material for recycling in accordance with manufacturer’s reclamation program.  Include coat in the Contract Price. 
	.2 Submittals: 
	.1 Manufacturer’s description of reclamation and recycling process to recycle recovered carpets. 
	.2 Information on recycling carpet and indicate which portions of carpet are recyclable. 
	.3 Evidence that removed carpet has been transferred to Manufacturer’s reclamation program. 


	Extra Stock 
	.1 Provide 5% of uncut materials of each type and colour of carpet installed.  Store the extra materials at locations as directed by the City.  Extra stock shall be of same production run as installed materials.  Include cost of extra stock in the Contract Price. 

	Sample Installation 
	.1 Provide a 3 m x 3 m (10' X 10') representative sample installation of Work of this Section on Site at location directed by Contract Administrator to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for fabrication and installation.  Remove rejected sample installation and provide additional sample installations until acceptance is given.  Do not commence Work until sample installation has been accepted.  Accepted sample installation may form part of the completed Work if undisturbed at time of Substantial Performance. 
	.1 Acceptance of sample installations does not constitute approval of deviations from the Contract Documents contained in sample installations unless such deviations are specifically approved by Contract Administrator in writing. 


	2. PRODUCTS 
	2.1 Materials 
	.1 Specified Product:  Work of this Section is based on products specified.  Products by other manufacturers similar in function, design, performance, and construction complying with requirements of this Section may be incorporated into the Work subject to Contract Administrator’s acceptance. 
	.2 Carpet Tiles:  Haiku 02127, colour Oolong 23017 by C&A Floorcoverings. 
	.3 Antimicrobial Treatment:  AATCC 174, 99% reduction, 0% growth; incorporated into the backing laminate to inhibit the growth of fungi, mould and mildew. 
	.4 Carpet Tile Adhesives and Primers:  As recommended by the carpet manufacturer, pressure sensitive, non-flammable and non-water soluble when dry. 
	.5 Base Cap:  Vinyl, solid colour selected by Contract Administrator. 
	.6 Edge Mouldings:  Type acceptable to carpet manufacturer, Nap Lock Pinless by Ben Gard, silver finish. 
	.7 Sub-Floor Filler and Levelling Compound:  White premix latex requiring water only to produce cementitious paste. 

	2.2 Fabrication 
	.1 Carpet Base:  Bind carpet top edges with matching colour binding. 


	3. EXECUTION 
	3.1 Preparation 
	.1 Examine the substrate over which Work is to be installed.  Report unacceptable Work immediately.  Do not commence Work until defects have been corrected. 
	.2 Surfaces to receive Work shall be dry and clean.  Examine concrete for evidence of excessive carbonation and dusting. 
	.3 Remove oil, grease, paint, sealers and other material detrimental to installation. 
	.4 If a curing membrane has been used on the concrete, ascertain its compatibility with the adhesive and subfloor filler.  If incompatible, remove it by approved methods. 
	.5 Grind ridges and high spots smooth and flush, fill and level cracks and depressions with subfloor filler. 
	.6 Vacuum substrates prior to carpet installation. 
	.7 Maintain material and ambient temperature at minimum 15°C for twenty four (24) hours before, during, and after installation. 

	3.2 Installation - General 
	.1 Install carpet after other finishing Sections have completed their Work. 
	.2 For large areas, commence installation near centre of area and work outward. 
	.3 Instruct other Sections as to clearances at the bottom of door frames and elsewhere as required for proper carpet installation. 
	.4 Where carpet is joined or stopped at doorways, locate the seam or edge moulding, as applicable, under the door in its closed position. 
	.5 Neatly scribe and cut carpet at adjacent vertical surfaces and around appurtenances occurring in the floor. 
	.6 Install carpet into access and cleanout covers where such are provided with a recess to receive floor finish materials. 
	.7 Ensure that single and continuous areas are carpeted with material of the same dye batch.  Ensure that any apparent direction of pile or pattern is the same on all widths. 
	.8 Completed Work:  Flat and even, free of ripples, air bubbles, and other defects. 
	.9 Butter cut edges during installation with liquid latex to prevent unravelling. 
	.10 Provide carpet edge moulding where carpet meets other floor finish unless otherwise indicated. 
	.11 Make cuts from back, using template for fitting around columns or at room perimeter. 
	.12 Restrict traffic during installation.  Upon completion of installation, do not allow traffic or movement of furniture onto carpet surface until installed area has been anchored at perimeter. 

	Installation – Carpet Tile 
	.1 Install carpet tiles to achieve monolithic or quarter turn appearance as directed by Contract Administrator. 
	.2 Commence Work in centre of area.  Accurately lay chalk lines in the length and width of area. 
	.3 Lay row of control tiles in adhesive along centre lines accurately and firmly in selected quadrant, in straight lines and square corners.  Lay additional tiles within quadrant by stair step technique. 
	.4 Measure areas to ensure tight installation.  Measure over 11 tiles to attain cumulative space gained over 10 joints.  The gain must not be greater than 6 mm.  Utilize this method in continual check of installation. 
	.5 Frequently check tile joints for proper alignment.  Do not install tiles that are out of true more than 1.5 mm. 
	.6 Avoid excessive pressure on joining tiles causing tiles to peak or buckle.  Brush back face pile and tip tile into place to avoid any pile being caught in joint. 
	.7 Lay last whole tile closest to wall and perimeter cut tiles in adhesive.  Accurately cut and tightly fit perimeter cut tiles against vertical fixed surface such as wall. 

	3.4 Installation - Carpet Base 
	.1 Install carpet base with adhesive at locations shown or scheduled, including columns in carpeted areas scheduled to receive carpet base. 
	.2 Provide continuous vinyl edge cap moulding at top of surface mounted carpet base.  At recessed carpet base, provide bound edge only where carpet edge will be exposed in the completed installation. 
	.3 Wrap carpet base around external corner and ensure that no joint occurs within 300 mm (12") of corner. 
	.4 Cut and butt carpet at internal corner and ensure that no other joint occurs within 300 mm (12") of corner. 
	.5 Ensure that no gaps or voids occur behind carpet base or cap moulding. 

	3.5 Cleaning 
	.1 On completion of installation, vacuum clean all carpeted areas. 
	.2 Clean and make good to the approval of the Contract Administrator surfaces soiled or otherwise damaged in connection with the Work of this Section.  Pay the costs of replacing finishes that cannot be satisfactorily cleaned. 

	3.6 Warranty 
	.1 Warrant the Work of this Section against defects in materials and workmanship for a period of five (5) years commencing from date of Substantial Performance.  Defects shall include but not be limited to, shrinkage, excessive colour fading, unravelling, failure of adhesive bond, and a loss of more than 5% surface pile in any given area. 
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	1. GENERAL 
	1.1 Quality Control 
	.1 Installer:  Trained and approved by the manufacturer and having a minimum three (3) years experience in the installation of the work described in this Section and can show evidence of satisfactory completion of projects of similar size, scope and type. If requested, provide letter of certification from manufacturer stating that installer is certified applicator of its products, and is familiar with proper procedures and installation requirements required by the manufacturer. 
	.2 Maintenance Seminars:  Provide, to the City, training seminars and recommendations on Product maintenance procedures. 
	.3 Pre-Installation Meeting:  Two weeks prior to commencing work of this Section, arrange for manufacturer's technical representative to visit the site and review preparatory and installation procedures to be followed, conditions under which the work will be done, and inspect the surfaces to receive the work of this Section.  Advise the Contract Administrator of the date and time of the meeting. 
	.4 Source Limitations:  Obtain each type of product from a single manufacturer. 
	.5 Products:  Provide like Products from same production run.  Install products in sequence from sequentially numbered dye lots. 

	1.2 Submittals 
	.1 Samples:  Three 200 mm x 300 mm (8" x 12") samples of each wall covering material. 
	.2 Maintenance Data:  Printed Manufacturer's maintenance instructions giving specific warnings of maintenance practices of substances, which may stain or otherwise damage the wall coverings. 

	1.3 Sample Installation 
	.1 Apply each type of covering to a sample area on the project and obtain the approval of the Contract Administrator of such applications before proceeding.  Locations of sample areas shall be as directed by the Contract Administrator. 
	.2 Sample areas shall be full height, floor-to-ceiling, and shall include one outside corner and one covering material joint. 
	.3 Promptly revise or replace coverings on sample areas at no additional cost to the City until approval of the Contract Administrator is obtained.  The approved sample area installations shall be the standard for acceptance of the remaining work. 

	1.4 Storage 
	.1 Store materials with manufacturer's seals and labels intact.  Store materials flat in clean, dry storage area at temperatures over 10°C and normal humidity. 

	1.5 Project Conditions 
	.1 Environmental Limitations:  Do not commence work until spaces are enclosed and weatherproof, wet work in spaces is complete and dry, work above ceilings is complete, and ambient temperature and humidity conditions are maintained at the levels indicated for Project when occupied for its intended use. 
	.2 Lighting:  Do not commence work until a lighting level of not less than 160 lux (15 fc) is provided on the surfaces to receive wall covering. 
	.3 Ventilation:  Provide continuous ventilation during installation and for not less than the time recommended by wall covering manufacturer for full drying or curing. 

	1.6 Extra Stock 
	.1 Provide minimum 2% of each type and colour of wall covering materials in unopened full rolls, and accessories installed.  Store the extra materials at locations as directed by the City.  Extra stock shall be of same production run as installed materials. 
	.2 Include cost of extra stock in the Contract Price. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Wall Covering:  Class A flame spread rating tested to ASTM E84, Vertical Pattern Silicate by Rogers.  Standard colour. 
	.2 Adhesive:  Mildew resistant, nonstaining, strippable adhesive, for use with specific wall covering and substrate application, as recommended in writing by wall covering manufacturer. 
	.3 Primer/Sealer:  Mildew resistant primer/sealer, and recommended in writing by wall covering manufacturer for intended substrate. 


	3. EXECUTION 
	3.1 Inspection 
	.1 Examine areas, which are to receive the work of this Section and proceed only if conditions are satisfactory.  Report unsuitable substrates.  Do not commence work until defeats are corrected. 
	.2 Substrates shall be smooth, dry, free of dust and dirt. 

	3.2 Preparation 
	.1 Remove wall covering materials from packaging and acclimatize materials in the installation areas not less than twenty four (24) hours before installation. 
	.2 Test surfaces for moisture and alkali content prior to application of wall covering.  Moisture content shall be less than 4%.  Neutralize and seal surfaces in accordance with manufacturer's directions. 
	.3 Where substrate has been painted, apply a thin coat of adhesive over substrate and allow to dry for one hour. 
	.4 Comply with manufacturer's written instructions for surface preparation. 
	.5 Clean substrates of substances that could impair wall covering's bond, including mould, mildew, oil, grease, incompatible primers, dirt, and dust. 
	.6 Prepare substrates to achieve a smooth, dry, clean, structurally sound surface free of flaking, unsound coatings, cracks, and defects. 
	.7 Remove hardware and hardware accessories, electrical plates and covers, light fixture trims, and similar items. 

	3.3 Installation 
	.1 Apply wall covering vertically in accordance with manufacturer's instructions free from tears, ripples or air pockets.  Horizontal joints are not permitted except upon specific, written approval of the Contract Administrator. 
	.2 Take special care to prevent grit, dirt, or other extraneous matter from being imbedded beneath the wall covering. 
	.3 Spread adhesive in a uniform coat to back of material and apply material to wall within time recommended by adhesive manufacturer.  Thoroughly wash excessive adhesive off material and adjacent surfaces as application progresses. 
	.4 Maintain seams vertically straight without overlaps or gaps.  Do not use strips narrower than 300 mm (12"). 
	.5 Do not make any joints within 75 mm (3") of an inside corner and 150 mm (6") of an outside corner when applying to two adjoining walls with same material. 
	.6 On gypsum board construction, avoid scoring gypsum board face by using a metal strip cutting base. 
	.7 Apply covering so that it will not cove or pull away from inside corners.  Return fabric into peripheral reveals or recesses. 
	.8 Neatly and carefully trim around fixtures, door frames and the like. 
	.9 Reinstall hardware and hardware accessories, electrical plates and covers, light fixture trims, and similar items. 

	3.4 Patching 
	.1 Perform cutting, fitting and patching of wall covering material as required to accommodate fixtures, and other appurtenances occurring in surfaces to receive coverings. 
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	1. GENERAL 
	1.1 Quality Control/Submittals 
	.1 Perform painting Work by applicator with minimum five (5) years of proven, satisfactory and successful painting experience on projects of similar size and nature.  Provide qualified crew of painters and full time review of Work by qualified supervisor for duration of Work. 
	.2 Submit in writing list of proposed materials prepared by paint manufacturer, for approval at least sixty (60) days before materials are required.  List shall bear Manufacturer's official certification that materials listed meet or exceed requirements specified herein.  List shall contain following for record: 
	.1 Manufacturer's product number and application instructions 
	.2 Finish formula 
	.3 Product type 
	.4 CGSB number 
	.5 Colour number 
	.6 Maximum VOC classification 
	.7 Ecologo certification where applicable 

	.3 Samples:  Submit at least fifteen (15) days prior to painting Work commencing at the Site (and resubmit until approved), two identified (with Project Name, the finish, colour name and number, sheen and gloss values) samples of the following: 
	.1 Each specified colour in each specified finish coat material on minimum 150 mm x 300 mm coated stock card 
	.2 Each natural wood finish on minimum 150 mm x 300 mm samples of each specified wood species to receive the finish 

	.4 Have the paint Manufacturer's representative visit Site prior to the commencement of painting operation to discuss painting and finishing procedures to be used, to analyze surface conditions, and to propose alternative recommendations should adverse conditions exist. 
	.5 Have the paint Manufacturer visit Site at intervals during surface preparation and painting operations to ensure that proper surface preparation is performed, specified paint products are being used, proper number of coats are being applied, agreed finishing procedures are being used. 
	.6 Product Manufacturer's Approval of Surfaces To Be Painted:  Submit, prior to painting Work commencing, letters signed by the respective manufacturer(s) of products to be used stating that the representative has examined the various surfaces prior to application and that the surfaces and the environmental conditions are suitable to receive the specified finishes. 
	.7 Product Manufacturer's Certification of Paint Application:  Submit, on completion of painting, a letter or letters, signed by the respective Manufacturer(s) of products, stating that a Manufacturer's representative has inspected (at intervals) the preparation of surfaces and the application of paint products and that paint products have been applied satisfactorily and to the required coverage. 

	1.2 Environmental Requirements 
	.1 Comply with requirements of WHMIS regarding use, handling, storage, and disposal of hazardous materials; and material safety data sheets acceptable to Ministry of Labour. 
	.2 Provide paint products certified to meet the requirements of the Environmental Choice Program, Department of the Environment.  Provide CSA Certification Reports that products proposed for use are certified under the Environmental Choice Program.  Water based paints to be certified to ECP 07 89.  Solvent based paints to be certified to ECP 12 89. 
	.3 Arrange for ventilation system to be operated during application of paint.  Ventilate area of Work by use of approved portable supply and exhaust fans.  Provide continuous ventilation during and after application of paint.  Run ventilation system 24 hours per day during installation; provide continuous ventilation for 7 days after completion of application of paint.  Apply paint finishes only when temperature at location of installation can be satisfactorily maintained within Manufacturer’s recommendations.  Substrate and ambient temperature shall be within limits prescribed by Manufacturer. 
	.4 Maintain minimum interior temperature of 18°C (65°F) during application and drying of paint and maintain until building occupancy occurs.  Do not undertake exterior painting if air and surface temperature are expected to fall below 10°C (50°F) before coating has dried.  Avoid painting during winds, weather conditions which may affect paint application or following rain.  Wait until frost, dew, or condensation has evaporated. 
	.5 Provide heating to maintain minimum temperatures recommended by Manufacturers. 
	.6 Apply paint finish only in areas where dust is no longer being generated by related construction operations such that airborne particles will not affect the quality of the finished surface.  Apply paint only when surface to be painted is dry, properly cured and adequately prepared.  
	.7 Protect floors of storage areas by means of tarpaulins and metal pans. 
	.8 Provide a fully charged, ULC 10:BC rated, 9 kg carbon dioxide fire extinguisher immediately adjacent to the storage area for the entire time materials are stored in the area.  
	.9 Deposit waste rags in metal containers with tight fitting metal lids and remove from the building at the end of each working shift.  
	.10 Keep solvents for brush and roller cleaning in tightly sealed containers when not in use.  Do not allow brushes and rollers to stand in solvents in open containers overnight. 

	1.3 Painting And Finishing Work Standards 
	.1 The best practices specified or recommended in CAN/CGSB-85.100 are to govern for painting methods and procedures, unless specified otherwise in this Section. 

	1.4 Colour Selections 
	.1 The Contract Administrator will issue a schedule indicating colour(s), gloss value, and sheen.  Colour may be selected from the lines of up to 3 manufacturers and an unlimited number of colours and gloss and sheen. 

	1.5 Extra Stock 
	.1 At date of Substantial Performance, supply and deliver to a designated storage area at the Site, sealed, original, fresh containers of each paint and finish product applied, and in each colour, all labelled as specified in this Section. 
	.2 Supply one litre of extra stock for products for which less than 45 litres were used, 4 litres of extra stock when from 45 to 180 litres were used, and 10 litres of extra stock when in excess of 180 litres were used. 

	2. PRODUCTS 
	2.1 Painting, Finishing And Coating Products 
	.1 Unless otherwise specified, painting and protective coating products are specified in Part 3 of this Section and are the products of ICI/Glidden. 
	.2 Painting and protective coating products fully equivalent to the ICI/Glidden products specified and supplied by the following manufacturers are acceptable: 
	.1 Sherwin Williams 
	.2 Benjamin Moore 
	.3 Pittsburgh Paints 

	.3 Finishing products such as oils or putties not specified in this Section are to be premium quality and as recommended by the manufacturer of the paint or finish product it is associated with. 
	.4 Unless otherwise specified, paint is to be ready-mixed.  Where Site mixing is required for certain products, mix in strict accordance with the manufacturer's instructions to produce smooth flowing materials with an easy-brushing consistency. 
	.5 Gloss value will be determined in accordance with ASTM D523, Tentative Method of Test For 60 Deg. Specular Gloss.  Gloss values for terminology specified are as follows: 
	.1 Flat - less than 8 
	.2 Eggshell - 25 to 35 
	.3 Semi-gloss - 45 to 55 
	.4 Gloss - in excess of 85 

	.6 On walls no defects shall be visible from a distance of 1000 mm at 90 degree to surface.  On ceilings no defects shall be visible from floor to surface when viewed using final lighting source. Final coat shall exhibit uniformity of colour and uniformity of sheen across full surface area. 
	.7 Paint Colours: 
	.1 Colour 1:  To match 589 Sorrel by ICI. 
	.2 Colour 2:  To match 744 LA Place by ICI. 
	.3 Colour 3:  To match 749 Belicourt Castle by ICI. 
	.4 Colour 4:  To match 797 Moonstone by ICI. 
	.5 Colour 5:  To match 876 Wellington by ICI. 
	.6 Colour 6:  To match 887 White Amber by ICI. 
	.7 Colour 7:  To match 2013 White High-Hiding RM by ICI. 
	.8 Colour 8: To match SW4012 Platinum Grey by Sherwin Williams. 



	3. EXECUTION 
	3.1 Examination of Substrate 
	.1 Examine surfaces to receive paint or protective coating to ensure that they are in the proper condition to be painted or coated.  Commencement of painting and protective coating Work will be interpreted as acceptance of the surface to receive the Work.  Correction of defective painting or protective coating Work resulting from application to unsatisfactory surfaces will be the responsibility of the painting contractor. 

	3.2 Special Conditions 
	.1 Post "No Smoking" signs and ensure that spark-proof electrical equipment is used in areas where flammable painting products are applied or stored. 
	.2 Post "Wet Paint" signs throughout freshly finished areas and remove when finishes are dry. 
	.3 Prohibit traffic where possible, from areas where painting is being carried out until paint is cured. 
	.4 Provide adequate ventilation.  Where building is occupied, provide necessary air barrier to prevent fumes from entering occupied areas. 
	.5 Prior to the application of special finishes, arrange for a meeting at the Site with the Contract Administrator and a representative of the special finishes manufacturers to discuss the condition of surfaces to receive painting, special finish, and application procedures. 

	3.3 Protection 
	.1 Cover or mask surfaces adjacent to those receiving treatment and finishing to protect the Work of others from damage and soil.  Mask instruction and specification plates and controls attached to equipment being painted. 
	.2 Take particular care in storage and mixing areas to ensure that tarpaulins and metal pans protect floors. 
	.3 Coordinate with the appropriate trades for the removal from finished surfaces, storage and reinstallation after finish Work is completed of finish hardware, switch and receptacle plates, escutcheons, luminarie frames and similar items. 

	3.4 Preparation of Surfaces 
	.1 General 
	.1 Vacuum clean areas inside the building(s) immediately prior to commencing finishing work.  
	.2 Scrub mildewed surfaces with a solution of trisodium phosphate, bleach with a solution of one part sodium hydrochlorite (Javex) to three parts water, and rinse with clear water.   
	.3 Arrange for finishing hardware, electrical plates, accessories, and similar removable fittings on surfaces to be finished to be removed.  Mask any other Work that is not removable.   
	.4 Prepare surfaces to be painted or coated such that the surfaces are thoroughly dry and free of chemicals, mortar splatters, organic matter, oil, grease, rust, scale, loose paint, and any other material, and such that the surfaces are in a proper condition to receive paint, stain, or other specified coating.   

	.2 Cleaning Procedures: 
	.1 Surface preparation methods shall remove any contaminant that will interfere with full adhesion of protective painting and coating systems.  Level of cleaning shall be based on Steel Structures Paining Council's (SSPC), recommended designations of metal cleaning procedures specified. 
	.2 SSPC SP1 (Solvent Cleaning):  Use of solvents (such as mineral spirits, xylene, toluene) or cleaning action to remove oil, grease, and soil drawing and cutting compounds or similar solvent soluble contaminants.  Do not use gasoline or benzene.  
	.3 SSPC SP2 (Hand Tool Cleaning for mild exposure conditions):  Use of scrapers, sandpaper, wire brushing or hand impact tools to remove loose mill scale, non adherent rust and scaling paint or other foreign matter.  Do not use hand tool cleaning procedure for areas subject to corrosive environment or on surfaces for vinyl chloride top coating.  Remove weld flux and spatter to avoid localized paint failure.  
	.4 SSPC-SP3 (Power Tool Cleaning for use under severe exposure conditions or immersion applications):  Use power sanders and wire brushes, impact tools, grinders and power chipping hammers to remove loose mill scale, loose rust, paint or other foreign matter.  Do not allow excessive power tool cleaning. 
	.5 SSPC-SP5 (White Metal Blast Cleaning):  Use when protective coating or environment is such that no rust, mill scale or other foreign matter can be tolerated on steel surface.  Prime cleaned surfaces before any rusting occurs. 
	.6 SSPC SP6 (Commercial Blast Cleaning):  Use for moderate exposure conditions where high but not perfect degree of blast cleaning is required.  Prime blast cleaned surfaces as soon as possible. 
	.7 SSPC SP7 (Brush Off Blast Cleaning):  Use for ordinary exposure where environment is mild to permit tight mill scale, paint, and minor amounts of rust to remain on surface.  An effective means to clean rusty galvanized metal siding and old finishes in poor condition. 

	.3 Perform surface preparation work as follows: 
	.1 Shop Finished Metal Work:  SSPC-SP1, SSPC-SP2, or SSPC-SP3 as required. 
	.2 Shop Prime Coated Carbon Steel:  SSPC-SP1, SSPC-SP2, or SSPC-SP3 as required. 
	.3 Shop Prime Coated Cast Iron and Centrifugally Cast Ductile Iron:  SSPC-SP6. 
	.4 Non-Prime Coated Carbon Steel:  SSPC-SP1 using Oakite 31 or equal, SSPC-SP2, or SSPC-SP3 as required. 
	.5 Non-Prime Coated Cast Iron and Centrifugally Cast Ductile Iron - SSPC-SP6. 
	.6 Submerged Carbon Steel, Black or Galvanized:  SSPC-SP1 using Oakite 31 or equal, SSPC-SP2 or SSPC-SP3 as required. 
	.7 Submerged Cast Iron or Centrifugally Cast Ductile Iron:  SSPC-SP6. 
	.8 Galvanized Metal and Aluminium Above Grade:  SSPC-SP1 using Oakite 31 or equal, and CGSB-85-GP-16. 
	.9 Cut Surfaces of Field Cut Galvanized Metal:  SSPC-SP3. 
	.10 Copper - SSPC-SP1. 
	.11 Bitumen or Tar Coated Surfaces - SSPC-SP1 and SSPC-SP2 as required. 
	.12 Surfaces Subjected to High Heat Condition (140 Degrees C and Up):  SSPC-SP5. 
	.13 Plastic Surfaces, Including PVC - SSPC-SP1 and SSPC-SP2 as required. 
	.14 Interior Concrete Block, Poured and/or Precast Concrete:  CGSB-85-GP-31. 
	.15 Canvas Insulation Jacket:  SSPC-1. 
	.16 Cement Board:  CGSB 85-GP-33. 
	.17 Aluminium, Stainless Steel, And Carbon Steel Underground:  In accordance with paint or coating manufacturer's recommendations. 
	.18 Ferrous Metal:  Solvent clean to SSPC-SP1.  Remove loose rust and prime bare metal with rust inhibitive steel primer. Touch-up damaged shop applied primer using compatible product. Provide full coat primer only if damage is extensive. Treat all weld areas with phosphoric acid (5% solution). 
	.19 Structural Steel/Miscellaneous Steel (Previously Painted And Exposed By Alterations Work):  Remove oil, grease, dirt, rust scale, loose mill scale, loose paint or coating by brush-off blast cleaning to SSPC-SP7 or by water blasting at minimum 215.4 kPa/sq cm (200 psi) at minimum flow rate of 0.25 l/sec (4 gal/min). 
	.20 Metal Stacks, Breeching, and Piping:  Blast clean to 37-50 µm (1.5-2 mil) profile using grit abrasive to SSPC-SP6. 
	.21 Aluminium:  On exterior products, allow to weather for 4 to 6 weeks and high-pressure steam or solvent wash to remove surface contamination.  Remove thin oxide film or corrosion by power cleaning or hand clean such as sanding or scraping.  For interior application, solvent clean to SSPC-SP1 to remove oil, grease, dirt, oxides and other foreign material. 
	.22 Galvanized Steel (weathered):  Remove dust, dirt, grease, oxides and other foreign material and clean to SSPC-SP1 prior to coating. 
	.23 Hot Dipped Galvanized Steel (unweathered):  Allow to weather minimum of 26 weeks and Xylene clean to SSPC-SP1 prior to coating to remove dust, dirt, grease, oxides and other foreign material.  Remove silicates or similar surface treatments or any deposits of white rust by sanding or similar abrasive methods (bronze wool).  Use of acetic acid to prepare galvanized surfaces is not acceptable. 
	.24 Woodwork for Painting:  Seal all knots and sapwood in surfaces to receive paint with alcohol-based primer-sealer.  Sand smooth rough surfaces of all woodwork to be finished and clean surfaces free of dust before applying first coat.  Fill nail holes, splits and scratches with non shrinking filler after first coat are dry.  Remove salt deposits that may appear on wood surfaces treated with fire retarder. 
	.25 Woodwork for Clear Finish or Stain: Sand smooth all woodwork to be finished and clean surfaces free of dust before applying first coat.  Abrade surfaces with stiff brush to remove loose fibres and splinters.  Fill nail holes, splits, and scratches with non shrinking filler tinted to match local grain condition after first coat is dry.  Sand lightly between coats with No. 220 sandpaper and remove dust.  Remove salt deposits that may appear on wood surfaces treated with fire retarder. 
	.26 Plastic (PVC):  Solvent clean to SSPC SP1. Sand lightly with No. 120 sandpaper and remove dust. 
	.27 Concrete Horizontal Surfaces:  If concrete is less than 26 weeks old or has been previously painted, clean surface and etch with muriatic acid with extenders.  Rinse out etching compound with clean water and tri-sodium-phosphate (TSP) to neutralize acidity of surface (pH 6.5-7.5).  Rinse out with clean water 2 to 3 times and allow to dry.  Verify that moisture content is less than 12% before proceeding with painting. 
	.28 Concrete Vertical Surfaces:  Use sand blasting, high pressure water blasting, high pressure water blasting with abrasives, vacuum blasting with abrasives or alternatively, needle guns or power grinders equipped with suitable grinding stone, to remove concrete, loose mortar, fins, projections and surface contaminants.  Vacuum or blow down and remove dust and loose particles from surface. 
	.29 Concrete Floors:  Prepare in accordance with CGSB 85-GP-32M. 
	.30 Concrete Block Masonry: Fill voids and cracks in masonry block wall to provide uniform surface for subsequent coats. 
	.31 Gypsum Board: Examine surfaces after for imperfections showing through and fill small nicks or holes with patching compound and sand smooth.  Examine surfaces after priming for imperfections showing through.  Clean surfaces dry, free of dust, dirt, powdery residue, grease, oil, wax or any other contaminants.  Sand and dust as necessary prior to painting. 


	3.5 General Application of Paint and Finishes 
	.1 Verify by review of other Sections of this Specification, the extent of surfaces primed as part of the Work of other Sections, and include for priming of unprimed surfaces which are scheduled or specified to be painted. 
	.2 Back prime fitments and similar Work as soon as it is delivered and before it is installed.  Use exterior primer compatible with the finish coat for exterior Work, and enamel undercoat for interior Work to receive paint or enamel finishes.  Prevent primer from running over faces. 
	.3 Unless otherwise specified, apply paint by brush or rollers.  Spray paint ceilings and exposed areas above the ceiling only when requested or approved by the Contract Administrator, and in other areas only when restricted to access and approved by the Contract Administrator.  Discontinue spaying if prohibited by the Contract Administrator, became of inadequate coverage, overspray, paint fog drift, or disturbance to other Work. 
	.4 Use only brushes for enamels for painting wood. 
	.5 Provide finish uniform in sheen, colour, and texture, free from streaks, shiners and brush or roller marks or other defects.  Apply materials in accordance with manufacturer' directions and specifications.  Do not use adulterants.  
	.6 Finishes and number of coats specified hereinafter in Finish Schedule are intended as minimum requirements guide only.  Refer to Manufacturer’s recommendations for exact instructions for thickness of coating to obtain optimum coverage and appearance. Some materials and colours may require additional coats and deeper colours may require use of Manufacturers' special tinted primers. Unless otherwise specified, provide three coats finish as minimum finish.  Obtain colour chart giving colour schemes and gloss value for various areas from City.  Colour chart shall give final selection of colours and surface textures of all finishes, and whether finishes are transparent (natural) or opaque (paint). 
	.7 Advise when each applied paint coat can be inspected.  Do not recoat without inspection.  Tint each coat slightly to differentiate between applied coats. Sand smooth enamel and varnish undercoats prior to recoating.  Apply primer coat soon after surface preparation is completed to prevent contamination of substrate. 
	.8 Read Mechanical and Electrical Specifications for instruction on painting Mechanical and Electrical work and perform such work under supervision of respective Mechanical and Electrical Divisions.  Finish paint primed mechanical equipment:  heaters, convectors, radiators, wall fin perimeter induction units, fan coil units, and similar items.  Prime and paint exposed, unfinished electrical raceways, fittings, outlet boxes, junction boxes, pull boxes, and similar items.  Keep sprinkler heads free of paint.  Take steps to protect gauges, identification plates, and similar items from being painted over or paint splattered.  Remove grilles, covers, and access panels for mechanical and electrical systems from installed location and paint separately, if these items are not factory finished, paint Work to match surfaces they are seen against unless directed otherwise.  Paint interior surfaces of air ducts visible through grilles and louvres, with 1 coat of flat black metal paint to limit of sight line. 
	.9 Maintain at the Site at all times until the Work is completed, a moisture meter, hygrometer, and thermometer to verify surface and environmental conditions. 
	.10 Perform painting and coating Work under supervision of an experienced foreman using clean equipment designed for the purpose used. 
	.11 Unless otherwise specified, follow the specific instructions of the Manufacturer(s) of the products used. 
	.12 Apply finishing products to provide full coverage at a rate not to exceed that stated by the Manufacturer for applicable surface, free from perceptible defects, and with even colour, sheen, and texture.  Vary the tone of each coat slightly to permit supervision identity. 
	.13 Make clean, true junctions with no overlap between adjoining applications of finish coatings. 
	.14 Leave all parts of mouldings and ornaments clean and true to details with no undue amount of coating in corners and depressions. 
	.15 Use products of a single manufacturer in each coating application. 
	.16 Apply each coat only after the preceding coat is dry and hard, or as otherwise directed by the product manufacturer. 
	.17 Sand wood and metal surfaces lightly with No. 00 sandpaper between coats. 
	.18 Use paint or finish thinners only where specified or directed by the paint manufacturer. 
	.19 Apply paint and coatings only when the ambient temperature and the temperature of the surface to be painted exceed 4.4°C, except for materials and locations listed below where ambient and surface temperatures must exceed the temperatures stated: 
	.1 Latex paint for surfaces inside the building - 7°C. 
	.2 Latex paint for surfaces outside the building - 10°C. 
	.3 Enamels for all surfaces - 21°C. 

	.20 Do not: 
	.1 Apply finishes in direct sunlight that raises surface temperature above that required for proper application and drying. 
	.2 Apply exterior finishes in rainy, foggy or windy weather. 
	.3 Apply exterior finishes when relative humidity exceeds 85%, when condensation has formed or is likely to form on the surface, nor immediately following rain, frost, or formation of dew. 
	.4 Apply finishes when dust is being raised. 
	.5 Apply finishes to cement board products, pipe and/or duct and/or equipment insulation, concrete or masonry surfaces that contain in excess of 12% moisture, or to wood products that contain in excess of 15% moisture except where the wood product would normally contain in excess of 15% moisture. 

	.21 Paint the following items: 
	.1 Areas and surfaces indicated to be painted on finish schedules. 
	.2 Areas and surfaces indicated to be painted on detail drawings. 
	.3 Exposed exterior and interior ferrous metal (black or galvanized steel, cast and ductile iron), including structural steel, miscellaneous metal work, hollow metal doors and frames, flashing, hangers and supports. 
	.4 Concealed or exposed ferrous metal (black or galvanized) built into or fixed to dissimilar materials inside or outside building(s). 
	.5 Exterior and interior wood surfaces where indicated. 
	.6 Interior surfaces of poured concrete where indicated. 
	.7 Interior faces of concrete block masonry Work. 
	.8 All existing surfaces disturbed by work of this contract or contractor's forces  
	.9 Prime paint as minimum walls etc. before installing electrical panels. 

	.22 Unless otherwise specified, DO NOT apply paint or finish to the following: 
	.1 Finishing hardware. 
	.2 Equipment nameplates and other such identification. 
	.3 Switch, receptacle and other electrical device faceplates except if constructed of prime coat painted or galvanized steel, in which case they are to be painted. 
	.4 Lighting fixtures. 
	.5 Stainless steel. 
	.6 Chrome plated surfaces, and polished or lacquered brass or bronze surfaces. 
	.7 Underground piping and accessories. 
	.8 Surfaces factory coated with baked epoxy or enamel. 
	.9 Plastic laminate surfaces. 
	.10 Ceramic tile products, glazed or unglazed, including quarry tile. 
	.11 Manhole and catch basin covers. 
	.12 Covers or strainers associated with floor drains, cleanout terminations, and similar equipment. 
	.13 Recessed electrical boxes and similar recessed equipment unless they are not prime coat painted or galvanized. 
	.14 Piping, ductwork, conduit and similar mechanical and electrical materials where concealed inside building(s) (except steel and copper pipe). 
	.15 Exterior poured concrete and masonry surfaces. 
	.16 Valve handles. 
	.17 Control panels. 
	.18 Circuit breakers, switches, receptacles, and similar electrical devices. 
	.19 Caulked joints. 
	.20 Prefinished sheet metal flashing. 
	.21 Prefinished exterior wall louvres. 
	.22 Prefinished exterior metal soffit. 


	3.6 Paint Formula: 
	.1 Apply paint to surfaces with the following: 
	.1 Shop Finished Metal Work:  Paint, unless otherwise specified, all shop finished metal cabinets, panels, equipment, machinery and similar items with one coat of semi-gloss alkyd melamine thermosetting metal finishing enamel or a similar semi-gloss thermosetting or air dried enamel approved by the Contract Administrator.  Paint colour of electrical components, unless otherwise specified, is to be white to CGSB-513-201 with all paint from the same batch to ensure a uniform colour throughout.  The Engineer from CGSB Standard Paint Colours, Section 5, 1-GP-12C, will select Colour(s) for all other equipment.  Standard shop colours will not be acceptable unless approved in writing by the Contract Administrator. 
	.2 Metal Surfaces Designated for High Heat Condition: 
	.1 One coat Catha-Coat 304 Ethyl-Silicate Inorganic Zinc at 1.5 to 2.5 mils DFT. 
	.2 Two coats Devoe HT-10 Modified Silicone High Heat Coating at 1.0 mils DFT. 

	.3 Concrete Block and Poured Concrete Inside Building: 
	.1 One coat Glidden Ultra Block # 36250. 
	.2 Two coats DevGuard 4308 Alkyd Industrial Gloss Enamel at 1.5 to 2.0 mils DFT. 

	.4 Wood, Including Plywood for Paint Finish: 
	.1 One coat Glidden Alkyd Enamel Undercoat # 9431 at 1.0 to 1.5 mils DFT. 
	.2 Two coats DevGuard 4308 Alkyd Industrial Gloss Enamel at 1.5 to 2.0 mils DFT. 

	.5 Interior Gypsum Board: 
	.1 One prime coat Glidden Ultra Latex Sealer # 36600 at 1.0 to 1.5 mils DFT. 
	.2 Two finish coats Glidden Ultra Latex Eggshell # 94900 at 1.0 to 2.0 mils DFT. 

	.6 Wood Benches and Worktops: 
	.1 One coat of Glidden Interior / Exterior Spar Varnish at 1.0 to 1.5 mils DFT. 
	.2 One coat of Glidden Interior / Exterior Spar Varnish at 1.0 to 1.5 mils DFT. 



	3.7 Painting Cut and Patched Existing Painted Surfaces 
	.1 Paint the entire plane of existing painted surfaces in which patching occurs to match the colour of adjacent similar surfaces.  Do not paint existing adjacent walls which have not been patched unless specified otherwise. 
	.2 Sand edges of the patched areas.  Remove existing loose paint in previously painted areas and sand paint edges smooth. 

	3.8 Adjustment and Cleaning 
	.1 Touch up and refinish minor defective Work.  Refinish the entire surface where the finish is damaged or not acceptable, including areas exhibiting incomplete or unsatisfactory coverage.  Patching will not be permitted. 
	.2 Remove spilled or splattered finish materials from surfaces of Work performed under other Sections.  Do not mar surfaces while removing. 
	.3 Clean and make good surfaces soiled or otherwise damaged in connection with work of this Section.  Pay the cost of replacing finishes or components that cannot be satisfactorily cleaned. 
	.4 Upon completion, remove masking and clean adjacent surfaces free of over spray spatters, drips, smears and over spray. 

	3.9 Disposal of Paint Waste 
	.1 Be responsible for removal and disposal of material and waste generated by this Section. 
	.2 Remove empty and partly used containers from Site and recycle or dispose of as Hazardous Waste in accordance with local municipal, provincial, and federal environmental regulations.  Provide proof of such action in form of receipts of tipping fees, disposal fees, or bills of lading, as applicable. 
	.3 Remove from Site peripheral items, such as clean up solvents, paintbrushes, rags, and similar items and dispose of where necessary in accordance with local municipal, provincial, and federal environmental regulations. 
	.4 Do not rinse off of latex paints from brushes and rags under running water tap.  While Work is ongoing, whether using latex or alkyd products, rinse off all brushes and rags in container with appropriate solvent (water or paint thinner).  Leave such container in well-lit and well-ventilated area, away from any flammable conditions.  Dispose of emulsion created in accordance with local municipal, provincial, and federal environmental regulations. 
	.5 Wipe or drain clean empty containers.  Allow remaining film to dry before disposal.  Recycle metal containers and dispose of containers which are not recyclable.  Ensure non recyclable containers are acceptable to disposal recipient authority. 
	.6 Dispose paint that cannot be recycled as hazardous waste.  Generators of Hazardous Waste shall be registered and disposal shall be in accordance with regulations of authorities.  When handling coating materials, approved vapour/particulate respirator shall be worn as protection from solvent vapours; dust respirators are not acceptable. 
	.7 Remove cleanup solvents and recycle if possible. 
	.8 Treat non-recyclable thinners and paint sludge as hazardous waste. 

	3.10 Warranty 
	.1 Warrant Work against defects in material and quality of performance for a period of two (2) years. 
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	1. GENERAL 
	1.1 Design Requirements 
	.1 Design frame assembly to accommodate expansion and contraction when subjected to minimum and maximum surface temperature of  35°C to 35°C. 
	.2 Maximum deflection for exterior steel entrance screens and transoms under wind load of 1.2 kPa not to exceed 1/175th of span. 
	.3 Install work to CSDFMA Installation Guide. 

	1.2 Quality Assurance 
	.1 Fabrication:  Comply with requirements of Canadian Steel Door and Frame Manufacturers' Association. 
	.2 Source Limitations:  Obtain doors and frames through one source from a single manufacturer. 

	1.3 Requirements of Regulatory Agencies 
	.1 Fire Rated Assemblies:  Labelled and listed by a nationally recognized testing agency having factory inspection service in conformance with CAN4 S104M and CAN4 S105M for fire protection ratings indicated. 
	.2 Oversize Fire Rated Assemblies:  For units exceeding sizes of tested assemblies, provide certification by a testing agency acceptable to authorities having jurisdiction that doors comply with construction requirements for tested and labelled fire protection rated assemblies except for size. 
	.3 Install labelled steel fire rated doors and frames to NFPA 80 except where specified otherwise. 

	1.4 Submittals 
	.1 Shop Drawings:  Indicate each type of door and frame, material, steel core thicknesses, mortises, reinforcements, location of exposed fasteners, openings, arrangement of hardware and fire rating. 

	1.5 Delivery, Storage, and Handling 
	.1 Brace and protect doors and frames to prevent distortion during shipment.  Store in a secure dry location. 
	.2 Store doors vertically, resting on planks, with blocking between to allow air to circulate. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Metallic Coated Sheet Steel:  ASTM A568M Class 1 Commercial grade steel, hot-dip galvanized to ASTM A 653/A653M ZF75/A25 zinc coated (Galvanized) or ZF180/A40 zinc-iron alloy-coated (Galvannealed). 
	.2 Minimum Core Thickness, Without Coating:  Metallic Coated Sheet Steel: 
	.1 Interior Door and Sidelight Frames:  1.519 mm (0.060”) 
	.2 Doors and Panels, Hollow Steel Construction 
	.1 Face Sheets:  1.519 mm (0.060”) 
	.2 Vertical Stiffeners, 0.912 mm (0.036”) 

	.3 Lock and Strike Reinforcements:  2.66 mm (0.1”) 
	.4 Hinge and Pivot Reinforcements:  3.416 mm (0.134”) thick by 38 mm (1½”) wide by 150 mm (6”) longer than hinge and pivot, secured by not less than 6 spot welds. 
	.5 Flush Bolt Reinforcement:  2.66 mm (0.1”) 
	.6 Surface Applied Hardware Reinforcements:  2.66 mm (0.1”) 
	.7 Closer or Holder Reinforcements:  2.66 mm (0.1”) 
	.8 Top and Bottom End Channels and Caps:  1.6 mm (0.060”) 
	.9 Mortar Guard Boxes:  0.759 mm (0.03”) 
	.10 Glass Stops (Screw Fixed or Snap-In Types):  0.912 mm (0.036”) 
	.11 Floor Anchors:  1.6 mm (0.060”) 
	.12 Jamb Spreaders:  0.912 mm (0.036”) 
	.13 Frame Anchors: 
	.1 Masonry T strap Type:  1.214 mm (0.048”) 
	.2 Masonry Stirrup-strap Type:  50 mm x 250 mm x 1.6 mm (2” x 10” x 0.060”) 


	.3 Adhesives for Steel Components:  Heat resistant, spray grade, resin reinforced neoprene/rubber (polychloroprene) based, low viscosity, contact cement. 
	.4 Touch up primer:  CAN/CGSB 1.181, Zinc rich primer. 
	.5 Door Silencers: single stud rubber/neoprene type. 
	.1 Single Door:  Three (3) silencers on strike jamb. 
	.2 Double Door:  Two (2) silencers at head of each door leaf. 

	.6 Welding:  CSA W59-M. 
	.7 Filler:  Metallic paste, manufacturer's standard. 
	.8 Thermal Break:  Rigid polyvinylchloride extrusion. 

	2.2 Fabrication - General 
	.1 Fabricate work in accordance with CSDFMA specifications. 
	.2 Blank, reinforce, drill, and tap units for mortised, templated hardware, and electronic hardware using templates provided by the hardware suppliers.  Reinforce units for surface mounted hardware. 
	.3 Do welding to CSA W59. 
	.4 Apply at factory; touch up primer to doors and frames manufactured from metallic coated steel where coating has been removed during fabrication. 
	.5 Make provisions in doors and frames to suit requirements of Section providing security devices. 
	.6 Fabricate fire rated assemblies to ULC requirements and bearing ULC, cUL or Warnock Hersey International Ltd., label, as acceptable to authorities having jurisdiction. 
	.7 Locate fire rating labels on the inside of the frame hinge jamb and door hinge edge midway between the top hinge and the head of the door. 

	2.3 Fabrication – Frames and Screens 
	.1 Fabricate frames to profiles and maximum face sizes as required to suit design, welded construction.   
	.2 Cut mitres and joints accurately and weld continuously on inside of frame profile. 
	.3 Grind welded corners and joints to flat plane, fill with metallic paste filler and sand to uniform smooth finish. 
	.4 Protect mortised cutouts with mortar guard boxes in masonry and concrete constructions.  Conceal fastenings except where exposed fastenings are required.   
	.5 Fabricate metal screens to profiles required.  Supply jamb and mullion extensions and anchors required to secure screens to the structure or framing provided under other construction.  Fabricate anchorage to prevent transfer of load from support framing to the screens when deflection of structure occurs.  Provide concealed reinforcement for screens to receive handrails.  Provide closely fitted steel glass stops where required.  Mitre corners.  Drill and countersink fasteners symmetrically at min 150 mm (6") o.c.  Screw stops in place. 
	.6 Provide jamb anchors for fixing at floor. 
	.7 Provide three bumpers on strike jamb for each single door, and two bumpers at head of frame for each door leaf in double doors. 

	2.4 Fabrication - Doors 
	.1 Doors General: Fabricate swing type doors, flush, with provision for glass and/or louvre openings as required.  
	.2 Fabricate doors with longitudinal edges seamless, continuously welded, filled and sanded flush. 
	.3 Hollow Steel Construction:  Form each face sheet for exterior and interior doors from sheet steel.  Reinforce doors with vertical stiffeners, securely welded or laminated to each face sheet at 150 mm (6”) on centre maximum.   
	.4 Fabricate doors with top and bottom steel channels full width of door and welded to both faces.  

	2.5 Fabrication – Glazing Stops 
	.1 Fixed Glazing Stops:  Formed integral with door faces and frames, minimum 16 mm (e”) high, unless otherwise indicated. 
	.1 Locate fixed stops on outside of exterior and on secure side of interior doors and frames. 

	.2 Loose Glazing Stops:  Minimum 0.8 mm (0.032”) thick, formed channel, fabricated from same material as frames in which they are installed.  Minimum 16 mm (e”) high unless otherwise indicated. 
	.1 Locate loose stops on inside of doors and frames. 

	.3 Form corners of stops with butted or mitered hairline joints. 
	.4 Coordinate rabbet width between fixed and loose stops with type of glazing and type of installation indicated. 
	.5 Fasteners:  Vandal resistant, countersunk flat or oval head machine screws spaced uniformly not more than 225 mm (9”) o.c., and not more than 50 mm (2”) from each corner. 


	3. EXECUTION 
	3.1 Installation - General 
	.1 Install fire rated assemblies in accordance with NFPA 80. 
	.2 Touch up with primer galvanized finish damaged during installation. 

	3.2 Installation - Frames 
	.1 Set frames plumb, square, level and at correct elevation. 
	.2 Provide suitable anchors to suit construction.  Use one base anchor and two wall anchors per jamb side for frames up to 1500 mm (60") and one additional wall anchor per jamb side for each additional height of 750 mm (30") or fraction thereof. 
	.3 Secure anchorages and connections to adjacent construction. 
	.4 Brace frames rigidly in position while building in.  Install temporary horizontal wood spreader at third points of door opening to maintain frame width.  Remove temporary spreaders after frames are built in. 
	.5 Make allowances for deflection of structure to ensure structural loads are not transmitted to frames. 

	3.3 Installation - Doors 
	.1 Provide even margins between doors and jambs and doors and finished floor and thresholds as follows: 
	.1 Hinge side: 3 mm (c"). 
	.2 Latchside and head: 3 mm (c"). 
	.3 Finished floor for non-rated assemblies:  12 mm (½"), unless otherwise indicated. 
	.4 Finished floor for rated assemblies:  To NFPA 80 requirements. 

	.2 Adjust operable parts for correct function. 

	3.4 Cleaning 
	.1 Clean and make good all surfaces soiled or otherwise damaged in connection with work.  Upon completion of work and remove debris, equipment and excess material from Site. 
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	1. GENERAL 
	Quality Assurance 
	.1 Quality of work and materials:  Unless otherwise specified, comply with the requirements for Premium Grade in accordance with the 2005 AWI/AWMAC Architectural Woodwork Quality Standards Illustrated Eighth Edition Version 2 (AWI/AWMAC QSI). 
	.2 Source Limitations, Doors:  Obtain doors through one source from a single manufacturer. 

	Definitions 
	.1 Exposed Surfaces:  Surfaces visible when doors are opened, backs of hinged doors and edges of hinged doors exposed when opened. 

	Submittals 
	.1 Door Sample:  Submit one 300 x 300 mm (12" x 12") corner sample showing construction, edge details, core and face veneers. 
	.2 Shop Drawings:  Indicate location, size, and hand of each door; elevation of each kind of door; construction details; location and extent of hardware blocking; and other pertinent data: 
	.1 Dimensions and locations of cutouts, mortises and holes for hardware. 
	.2 Grain pattern and veneer matching. 
	.3 Factory finish requirements. 
	.4 Jointing, fastening and related items. 


	1.4 Delivery, Storage, and Handling 
	.1 Ensure complete protection of edges and finishes during shipment to the Job Site. 
	.2 Mark each door on top and bottom rail with opening number used on Shop Drawings. 
	.3 Store work in well ventilated room, off floor, in accordance with Manufacturer's Recommendations. 

	1.5 Project Conditions 
	.1 Environmental Limitations:  Do not deliver or install doors until building is enclosed, wet work is complete, and HVAC system is operating and will maintain temperature and relative humidity at occupancy levels during the remainder of the construction period. 

	PRODUCTS 
	2.1 Materials 
	.1 Wood Veneer for Stained Finishing:  AWI/AWMAC QSI Grade A, Birds Eye Maple, plain sliced, equal width, uniform, clean, without open defects, patches, plastic repair, minimum 0.80 mm (1/32") thick after sanding. 
	.1 Match Between Veneer Leaves:  Book match. 
	.2 Assembly of Veneer Leaves on Door Faces:  Balance match. 

	.2 Particleboard:  ANSI A208.1, extruded particle board, minimum density of 448 kg/m3 (28 pcf). 
	.3 Crossbanding:  Composite or 1.6 mm (1/16") thick hardwood. 
	.4 Stiles and Rails:  Hardwood or structural composite lumber/hardwood.  Stile thickness minimum 38 mm (1½") and rail thickness minimum 28 mm (1c"). 
	.5 Hardware Blocking, Non-Rated Doors:  150 mm (6”) glued block or structural composite lumber in particleboard core doors as follows: 
	.1 Top rail blocking in doors indicated to have closers. 
	.2 Bottom rail blocking in indicated to have kick or mop plates, and mortised or surface bottom door sweeps. 
	.3 Midrail blocking, in doors indicated to have exit devices. 

	.6 Exposed Door Edge:  Minimum 6 mm (¼") hardwood, one piece full length, no joints, species to match wood veneer. 
	.7 Resilient Bumpers:  Round, black rubber, 3 mm (c") thick, adhesive mount. 
	.8 Adhesive:  Waterproof type, suitable for specific end use. 

	Fabrication 
	.1 Wood Veneer Doors, Solid Core:  Particleboard core, 5 ply construction, full length stiles and rails bonded to core.  AWI/AWMAC QSI No. 2 MC edge.  Laminate crossbandings to core, stiles and rails.  Hot press veneer in accordance with manufacture's instructions. 
	.2 Completely seal wood edges and edges of cut outs in shop using sealers compatible with final Site finish.  Apply sealer in accordance with the Manufacturer's printed instructions. 
	.3 Bevel edges of single acting doors 3 mm (c") on lock side and 1.6 mm (1/16") on hinge side. 
	.4 Undercut doors for carpet in the plant. 


	EXECUTION 
	3.1 Installation 
	.1 Install work of this Section plumb, square, true, rigid and secure.  Conceal fastenings in the finished work unless otherwise indicated on final reviewed shop drawings and in accordance with Manufacturer's printed instructions. 
	.2 Provide even margins between doors and jambs and doors and finished floor as follows: 
	.1 Hinge side: 3 mm (c"). 
	.2 Latchside and head: 3 mm (c"). 
	.3 Finished floor for non-rated assemblies:  12 mm (½"). 


	Warranty 
	.1 Provide a five (5) year warranty commencing on date of Substantial Performance against defects in the materials and workmanship for wood doors, including but not limited to warping, cupping, twisting, shrinkage, swelling, delaminating and splitting. 
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	1. GENERAL 
	1.1 Quality Assurance 
	.1 Furnish services of an Architectural Hardware Consultant (AHC) for preparation of hardware shop drawings, keying, co ordination with other Sections, consultation with the City and the Contract Administrator and for On Site inspections. 
	.2 Inspect all hardware after installation by the Manufacturer's Representative who shall certify in writing to the City, that all hardware has been supplied and installed in accordance with the specifications and reviewed Shop Drawings, and are functioning properly. 
	.3 Hardware for doors in fire separations and exit doors certified by a Canadian Certification Organization accredited by Standards Council of Canada. 
	.4 Provide to applicable Sections templates and information required for proper preparation and application of hardware in ample time to facilitate progress of Work. 
	.5 Before supplying and installing any hardware, carefully check Hardware Schedule, Drawings and Specifications.  Verify door hands, door and frame material and operating conditions, and assure that hardware will fit work to which it is to be attached.  Advise Contract Administrator in writing of required revisions.  
	.6 Templates: Check Hardware Schedule, Drawings and Specifications, and Supply promptly to applicable Sections any templates, template information and Manufacturer's literature, required for proper preparation for hardware, in ample time to facilitate progress of work. 
	.7 Provide services of competent mechanics for the installation of hardware.  Make adjustments necessary to leave hardware in perfect working order.  Provide written summary of work completed and status of all items, including any adjustments, revisions or modifications. 
	.8 Maintenance Seminar: Instruct the City regarding proper care, cleaning and general maintenance. 
	.9 Source Limitations: Obtain each type of product from a single Manufacturer. 

	1.2 Regulatory Requirements 
	.1 Ensure hardware for fire rated openings complies with requirements of authorities having jurisdiction, with door and frame Manufacturer's tested assemblies, and that hardware items bear labels acceptable to authorities having jurisdiction. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Type and Design: Matching in all respects to samples of hardware and finishes approved by City.  Use one Manufacturer's products for all similar items. 
	.2 Metal Finishes: Free from defects, clean and unstained, and of uniform colour. 
	.3 Fire Rated Doors: Meeting requirements of ULC as part of fire rated door assembly, with ULC or WHI label, or as acceptable to authority having jurisdiction. 
	.4 Fasteners: Screws, bolts, expansion shields and other fastening devices as required for satisfactory installation and operating of hardware. 
	.1 Same finish as hardware to which it is to be fastened. 

	.5 Supply hardware complete with all necessary screws, bolts and other fastening of suitable size and type to anchor the hardware in position neatly and properly in accordance with the best practices and to the Contract Administrator's approval. 
	.6 Fastenings: All fastenings shall harmonize with the hardware materials and finishes. 
	.7 Hardware for fire rated and labelled door and frame assemblies: ULC listed or as accepted by authorities having jurisdiction. 
	.8 Following Manufacturer's are acceptable subject to review by the City of samples and list of items proposed. 
	.1 Hinges: 
	.1 All Doors: Full mortised, stainless steel, minimum 114 mm x 102 mm, heavy weight, 5 knuckles, ball bearing, stainless steel screws. 
	.2 Non Removal Pin: Out swinging exterior doors and where scheduled. 
	.3 Stamp hinge catalogue numbers on face of leaf of each hinge at factory to enable easy recognition of hinge material and manufacture after doors are hung. 
	.4 Where doors are required to swing to 180 degrees, Supply and Install hinges of sufficient throw to clear trim. 

	Locksets: 
	.1 Type and Finish: Heavy duty, stainless steel construction, orb handle and raised escutcheon. 
	.2 Backset: 125 mm for exterior doors, 70 mm for interior doors. 
	.3 Cylinders: 6 pin cylinders. 
	.4 Strikes: Stainless Steel, ANSI standard size with curved lip strikes for latch bolts and no lip strikes for dead locks.  Provide complete with wrought boxes finished to match strike. 

	Closers: 
	.1 Hydraulically controlled and full rack and pinion operation, clear anodized aluminium arm and full cover. 
	.2 Adjustable closing speed, latch speed and back check control. 
	.3 Adjustable swing power. 
	.4 Install all necessary attaching brackets, mounting channels, cover plates where necessary for correct application of door closers. 
	.5 Parallel arms at out swinging exterior doors and at interior doors where specified. 
	.6 Delayed action for barrier free application. 
	.7 Coordinate closers with overhead holders. 

	Construction Keying: 
	.1 Equip lock cylinders in construction system. 
	.2 The construction key system to be inoperative once the City's keys are inserted in the cylinders. 

	Push Plates and Kickplates: 
	.1 Length: 40 mm (1½") less than door width for single doors and 20 mm (¾") less than door width for doors in pairs. 
	.2 Thickness: 1.3 mm (0.050"), free of rough or sharp edges.  Corners and edges to be slightly radiuses. 
	.3 Installation:  3M tape. 

	.6 Surface Bolts: 
	.1 Stainless steel top and bottom bolts, chain pull for top bolt. 
	.2 Dust free strikes. 

	.7 Door Stops: 
	.1 Surface mount, stainless steel retainer, half dome shaped neoprene stop. 
	.2 Install floor stops in manner so as not to create a tripping hazard and allows maximum opening of doors. 
	.3 Supply and Install door stops of height to engage doors. 

	.8 Astragals: Stainless steel bar with neoprene bulb. 
	.9 Weatherstrippings: Surface mounted extruded aluminium housing with neoprene bulb having spring mounted adjustment, 770A by Zero International. 
	.10 Door Bottoms: Surface mounted, extruded aluminium housing, pressure spring loaded neoprene bulb, 365A by Zero International. 
	.11 Thresholds: Extruded aluminium, high seat, except flat saddle for barrier free application. 


	2.2 Keying System 
	.1 Lay out keying system for building in consultation with the City.  Keying system shall include keying alike, keying differently, keying in groups, master keying and grand master keying locks and exit devices as required. 
	.2 Prepare and submit keying chart and related explanatory data for approval.  Do not order cylinders until written confirmation of keying arrangements is received from the City.  
	.3 Stamp keys "DO NOT DUPLICATE". 
	.4 Provide two (2) change keys for each lock.  Three (3) keys for each submaster level and six (6) grand master keys.  In the case of keyed alike groups, supply six (6) cut keys only and supply the balance as blanks. 
	.5 Supply 1 Key Control System complete with cabinet and necessary components as Lund Model 1201, 2 tag system. 
	.6 Confirm with Contractor and the City for shipping directions. 


	3. EXECUTION 
	3.1 Preparation 
	.1 Thoroughly check design and provide required hardware for openings to required detail. 
	.2 Trim undesignated openings with hardware of equal quality and design to that specified for similar opening. 
	.3 Furnish door and frame Manufacturers with complete instructions and templates for preparation of their Work to receive hardware. 

	3.2 Installation 
	.1 Install finish hardware to template in accordance with Manufacturer's written instructions.  Do not modify finish hardware without Manufacturer's written approval. 
	.2 Install finish hardware for fire rated doors in accordance with NFPA 80 requirements. 
	.3 Install finish hardware secure, plumb, level, and true to line. 
	.4 Cut and fit to substrates avoiding damage and weakening.  Reinforce attachment substrate as necessary for proper installation and operation. 
	.5 Size cutouts so that hardware item completely covers cut out. 
	.6 Mortise work to correct location and size without gouging, splintering, and causing irregularities in exposed finish work. 
	.7 Where cutting and fitting is required on substrates to be painted or similarly finished, install, fit, and adjust hardware prior to finishing. 
	.8 Remove hardware and place in original packaging. 
	.9 Re-install hardware after finishing operation is complete. 
	.10 Install hardware items affixed to concrete and masonry with machine screws and threaded metal expansion shields. 
	.11 Set, fit and adjust hardware according to Manufacturer's templates and instructions.  Hardware shall operate freely.  Protect installed hardware from damage and paint spotting. 
	.12 Consult with manufacturer of security hardware items such as door monitoring equipment, card reader access equipment, electric strikes, and electric hinges operated by card access equipment and combination magnetic door holder releases/door closers and install in accordance with Manufacturer's recommendations under the Contractor’s supervision Sections Fire Detection and Alarm System.  Use templates as supplied by Manufacturer for predrilling doors and frames. 
	.13 Pre drill kickplates and doors before attachment of plates.  Apply with water resistant adhesive and countersunk stainless steel screws. 
	.14 Weatherstrip exterior doors.  Install effectively to tightly seal entire perimeter of door.  Secure in place with non ferrous screws, in accurate alignment. 
	.15 Maintain integrity of weather seal at head of doors fitted with closers.  Adapt weatherstripping as required to achieve specified performance and provide any necessary accessories. 
	.16 After installation of hardware under this Section, check opening units for correct fit and uniformity of space around perimeter of units, or between units.  Provide smoothly operating opening units free from binding. 

	3.3 Field Quality Control 
	.1 Have hardware Manufacturer’s Representative visit Site and submit written report of each visit to Site, giving storage conditions and installation details, date and name of hardware Manufacturer's Representative.  
	.2 Before completion of Work but after hardware installation, have hardware Manufacturer's Representative inspect work and submit certificate to Contract Administrator stating that final inspection has been made and that hardware of proper type has been properly installed and adjusted, is in good working order and condition, and is in conformance with Contract requirements. 

	3.4 Adjustments and Cleaning 
	.1 Adjust and clean hardware according to Manufacturer's written instructions. 
	.2 Turn over construction keys and extractor key to the City and provide any required adjustment or modifications prior to Substantial Performance of the Contract. 
	.3 Hand over to the City Grand master and master keys, Change Keys, Control Keys and Permanent Cylinders and core.  The City will be responsible for interchanging temporary construction cores with permanent cylinder cores in locks.  Temporary construction cores will be returned to Contractor. 

	3.5 Extended Warranty 
	.1 Warrant work against defects in materials and quality of performance for a period of five (5) years for door closers and two (2) years for other hardware. 
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	1. GENERAL 
	1.1 Quality Control 
	.1 Perform work in accordance with recommendations of Glazing Association of North America (GANA).  Size glass to Code requirements and verify that openings for glazing are correctly sized and within tolerance. 
	.2 Glass Lites:  Float, tempered, or heat strengthened and in thicknesses in accordance with requirements of glass manufacturer as substantiated by the glass manufacturer's stress analysis for each location required, unless otherwise indicated. 
	.3 Use a safety factor of 2.5:1 minimum for glass design. 

	1.2 Environmental Requirements 
	.1 Install glazing when ambient temperature is 10°C minimum. Maintain ventilated environment for twenty four (24) hours after application. 
	.2 Maintain minimum ambient temperature before, during and twenty four (24) hours after installation of glazing compounds. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Float Glass: CAN/CGSB 12.3, clear, glazing quality, minimum 6 mm (¼") thick. 
	.2 Tempered Safety Glass:  CAN/CGSB-12.1 Type 2, Class B, minimum 6 mm (¼") thick, heat treated using the horizontal tong free method, with roll-wave distortion parallel to bottom edge of glass as installed. 
	.3 Heat Strengthened Glass:  ASTM C1048 Type HS, minimum 6 mm (¼") thick, heat treated using the horizontal tong free method, with roll-wave distortion parallel to bottom edge of glass as installed. 
	.4 Wired Glass:  Clear, 6 mm (¼") thick, polished Georgian 12 mm (½") square wire-reinforced, float glass, having the required fire resistance rating based on ULC testing. 

	2.2 Mirror Materials 
	.1 Mirrors:  CAN/CGSB-12.5, Type 1A, polished and coated float glass, minimum 5 mm thick, mirror back coated with epoxy paint. 
	.2 Mirror Backpaint, Sealer and Adhesive - basis of design products:  Products specified are products by Palmer Products Corporation.  Products by other manufacturers similar in function, design, performance, and construction complying with requirements of this Section may be incorporated into the Work subject to Contractor Administrator’s acceptance. 
	.1 Backpaint:  Mirro-Bac Paint. 
	.2 Sealer:  Mirro-Mastic Bond. 
	.3 Adhesive:  Mirro-Mastic. 


	2.3 Accessories 
	.1 Glazing materials, primers and cleaning solvents:  Mutually compatible, standard colours. 
	.2 Glazing Compound:  CAN2 19.13, one component silicone base. 
	.3 Glazing Tape:  Extruded, ribbon shaped, non drying, non skinning, non oxidizing, reinforced, polyisobutylene tape of sufficient width and thickness, 6 mm (¼") minimum, to permit a continuous seal.  
	.4 Shims, Spacers and Setting Blocks:  45, 50 and 90 Durometer A hardness + 5 respectively, neoprene rubber. Resistance to sunlight, weathering, oxidation and permanent deformation under load shall be prime essentials of shims, spacers and setting blocks. 
	.5 Glazing Gaskets:  Neoprene, EPDM, thermoplastic or other approved material, of sufficient thickness to be 25% compressed when installed.  Gaskets shall have a 13.8 MPa (2000 psi) tensile strength, Durometer A hardness of 50, + 5, resistance to permanent set  30% maximum, minimum elongation at break of 300% and resistance to ozone showing no cracks. 

	2.4 Fabrication 
	.1 Accurately size glass to fit openings allowing clearances recommended by Glass Association of North America.  Cut glass clean and free of nicks and damaged edges.  Grind smooth and polish exposed glass edges.  Do not cut or abrade tempered, heat treated, or coated glass. 
	.2 Mirrors:  Polished flat edges, regardless of mounting methods. 
	.3 Glass shelf:  Grind arris to edges which will be unexposed in the finished work.  Flat polish glass shelf edges which will be exposed in the finished work. 


	3. EXECUTION 
	3.1 Inspection 
	.1 Verify dimensions at the site before proceeding with fabrication or glazing units. 
	.2 Ensure that openings are free from distortion, and that surfaces are free from protrusions that will obstruct face and edge clearances. 
	.3 Ensure that wood is sealed; ferrous metals are painted or zinc coated; and that surfaces are suitable for adhesion of the glazing materials. 
	.4 Ensure that operable units to be glazed are adjusted for proper operation. 
	.5 Ensure that surfaces to receive mirrors are sealed. 
	.6 Ensure that ambient and surface temperatures are above 5°C. 

	3.2 Preparation 
	.1 Free rabbets, stops and glass edges of dust, dirt, moisture, oil and other foreign matter detrimental to or obstructing the glazing material. 

	3.3 Installation - General 
	.1 Handle and install glass in accordance with Manufacturer's directions.  Prevent nicks, abrasions and other damage likely to develop stress on edges. 
	.2 Without limitations, cracked or scratched glass, shrinking, cracking, staining, hardening, sagging of glazing materials; loosening or rattling of glass; leaking of glazed joints will be rejected. 
	.3 Remove and replace glazing stops in original locations, using original fasteners, securely set and undamaged. 
	.4 Use setting blocks and spacers as required to properly support the glass, centred in place in the glazing space independent of the materials and to uniformly distribute its load. 
	.5 Use a minimum of 2 setting blocks, located at the quarter points.  Locate spacers at jamb edges of glass, uniformly spaced at 600 mm (24") o.c. maximum, and 300 mm (12") maximum from top and bottom. 
	.6 Set glass properly centred with uniform bite and face and edge clearance, free from twist, warp or other distortion likely to develop stress. 
	.7 Leave labels on glass until it has been set and inspected and approved.  Leave glass whole and without cracks, scratches or other defects and with setting in perfect condition at completion, to the approval of the Contract Administrator.   
	.8 Remove rejected, broken or damaged glass due to defective materials or improper setting and replace with perfect materials.  Units producing distorted vision will be rejected and replaced at the reasonable discretion of the Contract Administrator. 

	3.4 Interior Glazing 
	.1 Set glazing in fire rated assemblies in accordance with NFPA 80 and the Code requirements. Install glazing to ULC tested proprietary methods of installation. 
	.2 Unless otherwise specified, all interior glazing shall be dry glazed. 
	.3 Provide glazing gasket around entire perimeter of glass.  Make tight butt joint at corners of lights.  Place setting blocks at sill and spacers at both jambs as required to centre the unit in the frame.  Place the unit into the frames and apply the stops against the gaskets.  Tighten the screws or clips to obtain positive uniform pressure avoiding excessive pressure. 
	.4 Ensure rattle-free cushioning. 

	3.5 Installation - Mirrors, Adhesive Method 
	.1 Backpaint mirrors and apply full coat of sealer to substrates prior to installation, in accordance with manufacturer's recommendations. 
	.2 Install mirrors using dollops of mirror adhesive at spacing recommended by the manufacturer of the mirror adhesive for 60% coverage.  Brace mirrors in place until adhesive has set.  Locate joints as shown. 

	3.6 Cleaning 
	.1 Clean and make good to the approval of the Contract Administrator, surfaces soiled or otherwise damaged in connection with the work of this Section.  Pay the cost of replacing finishes or materials that cannot be satisfactorily cleaned. 
	.2 Upon completion of the work, remove all debris, equipment and excess material resulting from the work of this Section from the site. 

	3.7 Warranty 
	.1 Warrant mirrors against defects in materials and workmanship for a period of five (5) years against silver deterioration and for a period of two (2) years against loosening the metal frames or fastening, and against cracking of the mirrors. 





	Division 7.pdf
	07840.doc
	1. GENERAL 
	1.1 Quality Assurance 
	.1 Firestopping and smoke sealing shall be by competent installers having minimum five (5) years experience in application of materials and systems being used, approved and trained by material or system manufacturer. 
	.2 Asbestos free firestopping and smoke seal materials and/or systems to provide closures to fire and smoke at openings around penetrations, and at openings and joints within fire separations and assemblies having a fire resistance rating, including openings and spaces at perimeter edge conditions.  System shall provide draft tight barriers to retard passage of flame and smoke, and firefighter's hose stream and passage of liquids.  System shall provide and maintain fire resistance rating of adjacent floor, wall or other fire separation assembly acceptable to authorities having jurisdiction.  Firestopping and smoke seals within mechanical (i.e. inside ducts, dampers) and electrical assemblies (i.e. inside bus ducts) will be provided as part of the work of Division 15 and 16 respectively firestopping and smoke seal around outside of such mechanical and electrical assemblies where they penetrate rated fire separations are part of the work of this section. 
	.3 Firestopping and smoke seal materials shall conform to both the temperature and flame ratings of ULC S115 and, where applicable, to ASTM E814, and other requirements of authorities having jurisdiction.  

	1.2 Submittals 
	.1 Submit Shop Drawings indicating ULC assembly number for each condition, required temperature rise and flame rating, hose stream rating, thickness, installation methods and materials of firestopping and smoke seals, damming materials, reinforcements, anchorages and fastenings, size of opening, adjacent materials and number of penetrations.  Submit copies of current ULC listings for each system and certified copies of test reports verifying that firestopping and smoke seals meet or exceed specified requirements. 

	1.3 Environmental Requirements 
	.1 Comply with requirements of WHMIS regarding use, handling, storage, and disposal of hazardous materials; and material safety data sheets acceptable to Ministry of Labour. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Certified and listed by ULC or WH in accordance with CAN4 S115 and bearing ULC or WH label, products shall be heat resistant, flexible, durable and compatible with adjacent materials and finishes.  System shall be self supporting at penetration capable to adhere and yet maintain its integrity while providing effective barrier against passage of flame, smoke and gases.  Product shall provide flame and temperature rating in accordance with requirements of National Building Code for openings in respective fire resistance rated floor, wall, or other assembly. 
	.2 Firestop Systems:  Certified by ULC, WH and listed in ULC Guide No. 40 U19. 
	.3 Firestop System Components:  Certified by ULC, WH and listed in ULC Guide No. 40 U19.13 under the Label Service of ULC. 
	.4 Cementitious Matrices:  Minimum 2758 kPa (400 psi) compressive strength when cured, to retard cable tray warping within the firestop seal. 
	.5 Firestopping and Smoke Seals at Openings Where Reinstallation Occurs:  An elastomeric or re useable cementitious matrix or putty seal; do not use a permanent cementitious seal at such locations. 
	.1 Firestopping and smoke seals at openings around penetrations for electrical bus ducts, pipes, ductwork and other electrical and mechanical items requiring sound and vibration control or allowance for expansion, contraction and other movement:  An elastomeric seal; do not use a cementitious or rigid seal at such locations. 
	.2 Firestopping and smoke seals at joints and spaces designed and required to allow movement such as building movement joints, deflection spaces, control joints, expansion joints, and similar locations shall be flexible, elastomeric seal suitable to withstand the required movement and capable of returning to original configuration without damage to seal and without adhesive or cohesive failure; do not use a cementitious or rigid seal at such locations. 
	.3 Primers:  To Manufacturer's recommendation for specific material, substrate, and end use. 
	.4 Water (if applicable):  Potable, clean and free from injurious amounts of deleterious substances. 
	.5 Damming and Backup Materials, Supports and Anchoring Devices:  To Manufacturer's recommendations, and in accordance with tested assembly being installed as acceptable to authorities having jurisdiction. 
	.6 Pipe and Duct Insulation and Wrappings:  Compatible with firestopping systems. 
	.7 Intumescent Pads:  Permanently pliable type. 
	.8 Intumescent Composite Sheet:  Composite sheet, strip or precut shapes. 
	.9 Sealants and Putty For Vertical And Overhead Joints: Non sagging. 
	.10 Sealants and fluid seals at floors:  Self levelling. 
	.11 Materials and products shall not cause stress, chemical or physical reaction, or other damage to penetrating items or adjacent materials. 



	3. EXECUTION 
	3.1 Installation 
	.1 Ensure materials and products are compatible with abutting materials, coatings and finishes. Remove applied coatings and finishes as required to permit proper installation and adhesion. 
	.2 Ensure that pipe and duct insulation and wrappings occurring within openings to receive firestopping and smoke seal are installed prior to work of this Section and that insulation and wrapping within fire seals is a ULC listed component of the system to be installed, unless ULC certified assembly permits such other insulation and wrapping to remain within the assembly.  Otherwise, precede installation of mechanical insulations or remove insulation from area of insulated pipe or duct where such pipes or ducts penetrate a fire separation.  Coordinate work of this Section with the work of Division 15, Mechanical.  Ensure the continuity and integrity of thermal and vapour barriers where such are removed, altered, or replaced, acceptable to Division 15 and the City. 
	.3 Apply firestopping and smoke seals in accordance with Manufacturer's instructions and tested designs acceptable to authorities having jurisdiction to provide required temperature and flame rated seal, and to prevent passage of smoke and liquids. 
	.4 Provide temporary forming as required and remove forming only after materials have gained sufficient strength and after initial curing.  Completely fill and seal voids with firestopping and smoke seal materials.  Do not cover up materials until full curing has taken place. Notify when completed installations are ready for inspection and prior to concealing or enclosing firestopping and smoke seals. 

	3.2 Cleaning 
	.1 Remove excess materials and debris and clean adjacent surfaces immediately after application.  Remove temporary dams after initial set of firestopping and smoke seal materials. 
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	1. GENERAL 
	1.1 General Requirements 
	.1 This Section specifies sealing Work not specified in other Sections.  Refer to other Sections for the respective sealant Work. 

	1.2 Submittals 
	.1 Samples for Initial Selection:  Provide 150 mm (6”) long cured, colour samples of Manufacturer's standard range of colours in each type of sealant for selection by Contract Administrator.  Submit samples of primer, bond breaker tape, and joint backing material, if requested. 
	.2 Product Data: Submit product information from sealant Manufacturers prior to commencement of Work of this Section verifying: 
	.1 Selected sealant materials are from those specified; 
	.2 Composition and physical characteristics; 
	.3 Surface preparation requirements; 
	.4 Priming and application procedures; 
	.5 Suitability of sealants for purposes intended and joint design; 
	.6 Test report on adhesion, compatibility and staining effect on samples of materials used on Project; 
	.7 Sealants compatibility with other materials and products with which they come in contact including but not limited to sealants provided under other Sections, insulation adhesives, bitumens, brick, stone, concrete, masonry, metals and metal finishes, ceramic tile, plastic laminates, paints; 
	.8 Suitability of sealants for temperature and humidity conditions at time of application. 


	1.3 Quality Control 
	.1 Installer:  Trained and approved by the manufacturer and having a minimum three (3) years experience in the installation of the Work described in this Section and can show evidence of satisfactory completion of projects of similar size, scope and type.  If requested, provide letter of certification from Manufacturer stating that installer is certified applicator of its products, and is familiar with proper procedures and installation requirements required by the Manufacturer. 
	.2 Maintenance Seminars:  Provide, to the City, training seminars, and recommendations on product maintenance procedures. 
	.3 Field Adhesion Testing   Every 30 m.   
	.1 The field adhesion test shall be performed as follows: 
	.1 Make a knife cut horizontally along the full width of the joint. 
	.2 Make two (2) vertical cuts (from the horizontal cut) approximately 75 mm long, along both sides of the joint. 
	.3 Place a 25 mm mark on the sealant tab. 
	.4 Grasp the 75 mm sealant tab firmly 25 mm from its bonded edge and pull at a 90° angle. 
	.5 If dissimilar substrates are being sealed, check the adhesion of sealant to each substrate separately.  This is accomplished by extending the vertical cut along one side of the joint, checking adhesion to the opposite side and then repeating for the other surface. 
	.6 Field adhesion test criteria: The sealant should tear cohesively within itself without bond loss. 
	.7 At this time the joint will be inspected for complete fill.  The joint should not have voids, and joint dimensions should match those shown on the drawings. 


	.4 Manufacturer’s Site Inspection:  Have the manufacturer’s technical representative inspect the Work at suitable intervals during application and at conclusion of the Work of this Section, to ensure the Work is correctly installed.  When requested, submit Manufacturer’s inspection reports and verification that the Work of this Section is correctly installed. 
	.5 Pre-Installation Meeting:  Two weeks prior to commencing Work of this Section, arrange for Manufacturer's technical representative to visit the Site and review preparatory and installation procedures to be followed, conditions under which the Work will be done, and inspect the surfaces to receive the Work of this Section.  Advise the Contract Administrator of the date and time of the meeting. 
	.1 Weather conditions under which Work will be done 
	.2 Anticipated frequency and extent of joint movement 
	.3 Joint design 
	.4 Suitability of durometer hardness and other properties of material to be used 
	.5 Recommendations of manufacturer for mixing of multi-component sealants 
	.6 Number of beads to be used in sealing operation and priming operation if required 


	1.4 Delivery, Storage And Handling 
	.1 Deliver materials in original, unopened containers with manufacturers labels identifying Manufacturer's name, brand name of product, grade and type, application directions and shelf life or expiry date of product. 
	.2 Handle and store materials in accordance with Manufacturer's printed directions.  Store flammable materials in safe, approved containers to eliminate fire hazards. 
	.3 Do not use sealing materials that has been stored beyond the maximum recommended shelf life. 

	1.5 Project Conditions 
	.1 Environmental Requirements:  Do not apply any sealant under adverse weather conditions, when joints to be sealed are damp, wet or frozen or when at ambient temperatures below 5°C (40°F).  Maintain minimum temperature of application during application and for 8 hours after application.  Consult manufacturer for specific instructions before proceeding and obtain Contract Administrator's approval. 

	2. PRODUCTS 
	2.1 Materials 
	.1 General:  Non-bleeding, non-migrating, capable of supporting their own weight. 
	.1 Horizontal Joints:  Self leveling 
	.2 Vertical and Overhead Joints:  Non-sag 

	.2 Sealant Type A:  ASTM C920, Type S, Grade NS, Class 25, Use NT-M-A, one component, chemical curing, urethane base, Sikaflex 1a by Sika, or Dymonic by Tremco. 
	.3 Sealant Type B:  [CAN/CGSB-19.24-M, Type 2, Class B] [ASTM C920, Type M, Grade NS, Class 50, Use NT-M-A], multi-component, chemical curing, modified polyurethane, Sikaflex 2cNS EZ Mix by Sika, or Dymeric 240 by Tremco. 
	.4 Sealant Type C:  [CAN/CGSB-19.24 M] [ASTM C920, Type M, Grade P, Class 25, Use T], multi-component, chemical curing, modified polyurethane, self-levelling, Sikaflex 2c SL by Sika, THC900 by Tremco, or Vulkem 245 by Tremco. 
	.5 Sealant Type D:  ASTM C920, Type S, Grade NS, Class 25, Use NT, one component, chemical curing, mildew resistant silicone, DC786 by Dow Corning, Sanitary 1700 by GE Silicones, or Proglaze by Tremco. 
	.6 Joint Backing:  Preformed, compressible, resilient, non-waxing, non-extruding, non-staining closed cell polyethylene or urethane foam, shape to suit intended use, oversize 25% and compatible with sealant, primer, and substrate. 
	.7 Bond Breaker Tape:  As recommended by sealant manufacturer. 
	.8 Joint Primer:  Non-staining, suitable for substrate surfaces, compatible with joint sealants and as recommended by sealant manufacturer. 
	.9 Cleaning Material:  Non corrosive, non-staining, xylol, methyl ethyl ketone, toluol, isopropyl alcohol or as recommended by sealant manufacturer and acceptable to material or finish manufacturers for surfaces adjacent to sealed areas. 
	.10 Sealants, Cleaning Materials and Primers:  Compatible with each other. 


	3. EXECUTION 
	3.1 Examination 
	.1 Ensure joints are suitable to accept and receive sealants.  Commencement of Work implies acceptance of surfaces and conditions. 
	.2 Do not apply sealant to masonry until mortar has cured. 
	.3 Before any sealing Work is commenced, test materials for indications of staining or poor adhesion. 

	3.2 Preparation 
	.1 Clean joints and spaces which are to be sealed and ensure they are dry and free of dust, loose mortar, oil, grease, oxidation, coatings, form release agents, sealers and other foreign material. 
	.2 Clean porous surfaces such as concrete, masonry or stone by wire brushing, grinding or sandblasting as required to obtain clean and sound surfaces. 
	.1 Remove laitance by grinding or mechanical abrading. 
	.2 Remove oils by abrasive blast cleaning. 
	.3 Remove loose particles present or resulting from grinding, abrading, or sandblast cleaning by thorough brushing. 

	.3 Clean ferrous metals of rust, mill scale, and foreign materials by wire brushing, grinding, or sanding. 
	.4 Wipe non-porous surfaces such as metal and glass to be sealed, except pre coated metals, with cellulose sponges or clean rags soaked with ethyl alcohol, ketone solvent, xylol, or toluol and wipe dry with clean cloth. 
	.1 Where joints are to be sealed with silicone based sealants clean joint with methyl ethyl ketone or xylol.  Do not allow solvent to air-dry without wiping. 
	.2 Clean pre coated metals with solutions or compounds which will not injure finish and which are compatible with joint primer and sealant. 

	.5 Install joint backing material to achieve correct and uniform joint profile. 
	.6 Where joint design or depth of joint prevents use of joint backing material, apply bond breaker tape to prevent three-sided adhesion. 
	.7 Do not stretch, twist, puncture, or tear joint backing.  Butt joint backing at intersections. Install bond breaker tape at back of joint where joint backing is not required or cannot be installed. 
	.8 On horizontal traffic surfaces, support joint filler against vertical movement which might result from traffic loads, including foot traffic. 
	.9 Where surfaces adjacent to joints are likely to become coated with sealant during application, mask them prior to priming and sealing. 
	.10 Do not exceed shelf life and pot life of materials, and installation times, as stated by manufacturers. 
	.11 Be familiar with work life of sealant to be used.  Do not mix multiple component materials until required for use. 
	.12 Use materials as received from manufacturer, without additions, deletions, and adulterations of materials. 
	.13 Mix multiple component sealants and bulk sealants using mechanical mixer capable of mixing without mixing air into material, strictly in accordance with Manufacturer’s directions and recommendations.  Continue mixing until material is homogeneously blended, uniform in colour, and free from streaks of unmixed material.  Install compound prior to start of hardening or curing cycle. 
	.14 Seal joints in surfaces to be painted before surfaces are painted.  Where surfaces to be sealed are prime painted in shop before sealing check to make sure prime paint is compatible with primer and sealant.  If they are incompatible, inform Contract Administrator and change primer and sealant to compatible types approved by Contract Administrator. 
	.15 Where irregular surface or sensitive joint border exists, apply masking tape at edge of joint to ensure joint neatness and protection. 
	.16 Prime joints is mandatory applied as instructed by sealant manufacturer.  Prime sides of joints for type of surface being sealed prior to application of joint backing, bond breaker, or sealant. 

	3.3 Application 
	.1 Apply sealant using hand operated guns or pressure equipment fitted with suitable nozzle size and equipment approved by sealant manufacturer.  Apply in accordance with manufacturer's directions and recommendations. 
	.2 Force sealant into joint and against sides of joints to obtain uniform adhesion.  Use sufficient pressure to completely fill all voids in joint regardless of variation in joint widths and to proper joint depth as prepared.  Ensure full firm contact with interfaces of joint.  Superficial pointing with skin bead shall not be acceptable. 
	.3 Finish face of compound to form smooth, uniform beads.  At recesses in angular surfaces, finish compound with flat face, flush with face of materials at each side.  At recesses in flush surfaces, finish compound with concave face flush with face of materials at each side. 
	.4 Compound may be tooled, provided that such tooling does not damage seal or tear compound.  Avoid pulling of sealant from sides. 
	.5 Tool surfaces as soon as possible after sealant application or before any skin formation has occurred, particularly when using silicone sealants. 
	.6 Joint surfaces shall be straight, neatly finished, free from ridges, wrinkles, sags, dirt, stains, air pockets and embedded foreign matter or other defacement and be uniform in colour, free from marbling and/or colour streaking due to improper mixing or use of out of shelf life products. 

	3.4 Sealant Schedule 
	.1 Use one of sealants specified for each type in following locations.  Ensure sealant chosen for each location is recommended by manufacturer for use for conditions encountered. 
	.2 Refer to Drawings for sealing Work not specifically listed in this Section. 
	.3 Seal following joints with Sealant Type A: 
	.1 Interior non-rated masonry and gypsum board control joints. 
	.2 Interior top of non-rated masonry walls to structure above. 
	.3 Interior hollow metal door, window and screen frames, both sides. 

	.4 Seal following joints with Sealant Type D: 
	.1 Underside of rims of sinks between sink rims and counters/vanities. 
	.2 Around pipes and conduits passing through walls and ceilings in washrooms.  Conceal sealant with escutcheons. 
	.3 Joints in ceramic tile walls where joints occur over control joints in masonry back-up and where joints occur over control joints between cast-in-place concrete and masonry back-up. 
	.4 Joints between counters/vanities and walls in washrooms. 
	.5 Joints between urinals and walls in washrooms. 
	.6 Joints between water closets and walls in washrooms. 
	.7 Joints between wall mounted lavatories and walls in washrooms. 
	.8 Joints between access panels and walls. 
	.9 Joints between splash backs and walls. 


	3.5 Repair 
	.1 Remove any compounds not complying with requirements specified herein.  Exercise care in removal operations not to mar or damage finishes adjacent to joints.  Repeat preparation, priming, and installation of new material as specified to provide finished Work complying with specified requirements, and acceptable to Contract Administrator.  Do such repair work at no extra cost to City. 

	3.6 Cleaning 
	.1 Immediately clean adjacent surfaces which have been soiled and leave Work in neat, clean condition.  Remove excess materials, compounds smears or other soiling resulting from application of sealants.  Use recommended cleaners and solvents. 

	3.7 Protection of Completed Work 
	.1 Provide approved, non staining means of protection for completed joint sealant installations where required to protect Work from mechanical, thermal, chemical and other damage by construction operations and traffic. 
	.2 Maintain protection securely in place until completion of Work.  Remove protection when so directed by Contract Administrator. 

	3.8 Warranty 
	.1 Warrant Work of this Section against defects and deficiencies including cracking, crumbling, melting, shrinkage, sag, failure in adhesion, cohesion or reversion, air and moisture leakage, marbling or streaking due to improper mixing, discolouration due to dirt pick-up during curing and staining of adjacent materials. 
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	1. GENERAL 
	1.1 Design Requirements 
	.1 Design construction methods for expansion and contraction of materials.  Adopt method of construction to ensure that materials are rigidly and securely attached and will not be loosened by work of other Sections.  Fasten wood nailers, blocking, framing and strapping solidly to adjacent materials in true planes. 

	1.2 Quality Control 
	.1 Lumber Identification:  Lumber identification shall conform to requirements of Standard Grading Rules for Canadian Lumber of NLGA or grade stamped by an agency certified by Canadian Lumber Standards Accreditation Board. 
	.2 Plywood identification:  by grade mark in accordance with applicable CSA standards. 
	.3 Align and plumb faces of furring and blocking to tolerance of 1:600. 

	1.3 Submittals 
	.1 Preservative Treatment Test Reports:  Duplicate reports from chemical treatment Manufacturer and certification by independent testing agency comply with requirements.  Indicate type of preservative used, net amount of preservative retained, and chemical treatment Manufacturer's written instructions for handling, storing, installing, and finishing treated material. 
	.2 For products receiving a waterborne treatment, include statement that moisture content of treated materials was reduced to levels specified before shipment to Project Site. 
	.3 Include copies of warranties from chemical treatment manufacturers for each type of treatment. 

	1.4 Waste Disposal 
	.1 Dispose waste legally off site, in accordance with governing regulation.  Dispose of any end cuts and left over chemicals in an approved land fill site.  Do not burn or allow other use of end cuts. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Framing Lumber: Unless specified otherwise, Spruce/Pine/Fir (SPF), NLGA 121b Standard, with structural members meeting minimum No. 2 Grade requirements of CAN/CSA-O141. 
	.2 Cants, Curbs, Blocking, Nailers and other Members Less Than 89 mm (4") Wide:  Spruce, 122c. "Standard" light framing, except as otherwise specified. 
	.3 Softwood Plywood, Douglas Fir, CSA O121 M of Following Grades: Good One Side (G1S) elsewhere. 
	.4 Rough Hardware: CSA B111; Nails, screws, bolts, lag screws, anchors, special fastening devices and supports required for erection of carpentry components.  Use galvanized components if exposed to exterior atmosphere. Galvanize in accordance with requirements of CAN/CSA-G164 M. 
	.5 General purpose adhesive:  CSA O112 Series. 
	.6 Proprietary fasteners:  Toggle bolts, expansion shields and lag bolts, screws and lead or inorganic fibre plugs, explosive actuated fastening devices, recommended for purpose by Manufacturer. 

	2.2 Wood Preservative-Treated Materials 
	.1 Preservative Treatment by Pressure Process:  CSA O80 Series, using preservative chemicals acceptable to authorities having jurisdiction, ammoniacal or amine copper quat (ACQ), or copper azole (AC), except that lumber that is not in contact with the ground and is continuously protected from liquid water may be treated with inorganic boron (SBX). 
	.2 Precut wood, where practical, prior to preservative treatment. 
	.3 Treat site cut pressure treated lumber cut ends treated with preservatives compatible with pressure treatment chemicals. 
	.4 Kiln-dry material after treatment to a maximum moisture content of 19% for lumber and 15% for plywood.  Do not use material that is warped or does not comply with requirements for untreated material. 
	.5 Mark each treated item with the treatment quality mark of an inspection agency approved by the Canadian Lumber Standards Accreditation Board. 
	.6 Application:  Treat items indicated on Drawings, and the following: 
	.1 Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar members in connection with roofing, flashing, air and vapour barriers, and waterproofing. 
	.2 Wood sills, sleepers, blocking, furring, stripping, and similar concealed members in contact with masonry or concrete. 



	3. EXECUTION 
	3.1 Installation - General 
	.1 Install members true to line, levels and elevations. 
	.2 Construct continuous members from pieces of longest practical length. 
	.3 Install spanning members with crown edge up. 
	.4 Install materials so that grade marks and other defacing marks are not visible or are removed by sanding. 
	.5 Frame, anchor, fasten, tie and brace members to provide necessary strength and rigidity. 
	.6 Countersink bolts where necessary to provide clearance for other work. 
	.7 Fasten work to hollow units with toggle bolts and to solid masonry or concrete with lead expansion shields and lag screws.  Do not use organic fibre or wood plugs. 

	Furring And Blocking 
	.1 Install furring and blocking as required to space out and support casework, cabinets, wall and ceiling finishes, facings, fascia, soffit, siding and other work as required. 
	.2 Install furring to support siding applied vertically and where sheathing is not suitable for direct nailing. 

	Nailing Strips, Grounds ,and Rough Bucks 
	.1 Install rough bucks, nailers and linings to rough openings as required to provide backing for frames and other work. 

	Cants, Curbs, Fascia Backing 
	.1 Install wood cants, fascia backing, nailers, curbs and other wood supports as required and secure using galvanized fasteners. 
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	1. GENERAL 
	1.1 Quality Assurance 
	.1 Execute the work of this Section by fully equipped, expert craftsmen, highly skilled in millwork fabrication. 
	.2 Quality of work and materials:  Unless otherwise specified, comply with the requirements for Premium Grade in accordance with the 2005 AWI/AWMAC Architectural Woodwork Quality Standards Illustrated Eighth Edition Version 2 (AWI/AWMAC QSI). 

	Definitions 
	.1 Exposed Surfaces:  Surfaces exposed to view.  Surfaces visible when doors and drawers are closed, backs of hinged doors and edges of hinged doors when opened. 
	.2 Semi-Exposed Surfaces:  Surfaces that become visible when drawers and doors are opened. 
	.3 Concealed Surfaces:  Surfaces not visible after installation. 

	Delivery, Storage, and Handling 
	.1 Store work in a temperature and humidity controlled area. 
	.2 Protect fire-retardant materials against high humidity and moisture. 
	.3 Provide protective coverings of suitable material for plastic laminate items; take special precautions at corners. 
	.4 Provide dry storage areas.  Stack materials with 150 mm (6") clearance off the floor. 

	Submittals 
	.1 Shop Drawings:  Show large scale details of construction.  Indicate profiles of members, jointing, fastening, strapping, cut-outs for mechanical and electrical services and related items. 
	.2 Samples:  Duplicate 150 mm x 150 mm (6" x 6") samples of plastic laminate veneers for review, show colours and details of edging, forming and construction. 

	PRODUCTS 
	2.1 Materials 
	.1 Wood members:  Clean, seasoned, straight, square and true on all four sides.  Comply with minimum size and tolerances of CSA 0141.  Grade-mark all wood materials.  Kiln dry wood materials for interior use to a moisture content of 4 to 8%, and 7 to 10% for exterior use. 
	.2 Plywood:  Veneer core plywood. 
	.1 Douglas Fir plywood:  CSA 0121; Western Softwood Plywood: CSA 0151.  Exposed two sides shall be Grade S2S, and exposed one side shall be Grade S1S. 
	.2 Hardwood Plywood:  CSA 0115, Type II (Type I for high humidity conditions).  Exposed faces of Good Sequence Matched, selected veneers, and unexposed faces of Sound Grade, So, veneers. 
	.3 Birch Faced Hardwood Plywood:  CSA 0115, Good Sequence Matched, Select White or Select Red. 

	.3 Particleboard:  ANSI A208.1, 720 kg/m3 (45 lb/ft3) density, mat formed wood particleboard. 
	.4 Concealed Framing:  NLGA, S-Dry No. 1 grade Ontario White Pine or Douglas Fir, comply with BCLMA Construction grade. 
	.5 Sealer:  Water-repellant, low VOC, clear, colourless, penetrating wood sealer, compatible with final finish. 
	.6 Hardboard:  CGSB 11-GP-3, impregnated, pressed wood with a tempering compound and polymerized by baking. 
	.7 Glue For Wood Assemblies:  CSA 0112 Series, polyvinyl adhesive. 
	.8 Plastic Laminate:  NEMA LD-3, high pressure paper base decorative laminates.  Unless otherwise specified, use the following: 
	.1 Horizontal Postform Work:  Grade HGP, 1 mm (0.040") thick. 
	.2 Horizontal Flat Work:  Grade HGS, 1.2 mm (0.048") thick. 
	.3 Vertical Postform Work:  Grade VGP, 0.7 mm (0.028") thick. 
	.4 Vertical Flat Work:  Grade VGS, 0.7 mm (0.028”) thick. 
	.5 Chemical-Resistant:  Grade HGP, 1 mm (0.040”) thick. 
	.6 Backing Sheet:  Grade BK, same thickness as facing sheets, sanded one face and manufactured by the same manufacturer as the facing sheet. 
	.7 Plastic Laminate Colours: 
	.1 Type 1:  Antique Bronze LS D493-60 by Wilsonart 
	.2 Type 2:  Mission Sage 4848-38 by Wilsonart 
	.3 Type 3:  Loden Zephyr 4844-60 by Wilsonart 
	.4 Type 4:  Mozzo Zephyr 4846-60 by Wilsonart 
	.5 Type 5:  Maple Straight Grain by Chemetal 
	.6 Type 6:  Summer Mist AC40-274-MT by Arborite 
	.7 Type 7:  Night Mist AC40-276-MT by Arborite 


	Melamine Board:  Melamine resin impregnated paper, thermally fused to particle board or MDF core. 
	.1 Type 1:  Colour to match almond S16 by Roseburg Forest Products. 
	.2 Type 2:  Colour to match Hard Rock Maple S55 by Roseburg Forest Products. 

	Cabinet Hardware:  In accordance with the Drawings. 

	Fabrication - General 
	.1 As far as practical, shop assemble work for delivery to site ready for installation and in size easily handled and to ensure passage through building openings.  Leave ample allowance for fitting and scribing on the job. 
	.2 Fabricate work square and to the required lines.  Recess and conceal fasteners and anchor heads.  Fill with matching wood plugs. 
	.3 Make each unit rigid and self supporting, suitable for individual removal. 
	.4 Provide wood members free from bruises, blemishes, mineral marks, knots, shake and other defects and select for colour, grain and texture.  Machine and hand sand surfaces exposed in the finished work to an even, smooth surface free from defects detrimental to appearance. 
	.5 Finish exposed edges and curves smooth.  Keep contrast in colour and grain in adjoining materials to a minimum. 
	.6 Provide running members in the maximum lengths obtainable.  Provide thickness of members in maximum dressed size of standard lumber.  Where thickness or width indicated is not available in hardwoods, use glue laminations to obtain sizes required. 
	.7 Spline or key solid boards 150 mm (6") and wider and glue under pressure.  Unless otherwise specified or indicated, book-match veneered faces, using selected and approved veneers.  Provide unexposed backs of veneers having the same physical characteristics as the face veneer. 
	.8 Design and fabricate work to allow for expansion and contraction of the materials.  Unless otherwise specified, work shall be glued, and blind screwed or nailed.  Properly frame material with tight, hairline joints and hold rigidly in place.  Use glue blocks where necessary. 
	.9 Conceal joints and connections wherever possible.  Locate prominent joints where directed.  Glue and pin mortise and tenon joints.  Intermediate joints between supports will not be permitted.  Set and fill surface nails.  Prevent opening-up of glue lines in the finished work. 
	.10 Comply with glue Manufacturer's recommendations for lumber moisture content, glue shelf life, pot life, working life, mixing, spreading, assembly time, time under pressure and ambient temperature. 
	.11 Provide exposed and grain of solid members and edges of exposed plywood with matching solid edging at least 6 mm (¼") thick. 
	.12 Seal finish carpentry wood items before they leave the fabricating shop.  For surfaces to receive a natural or stain finish ensure that the sealer is compatible with the final finish.  Co operate with Division 9 Section Painting and obtain written approval of proposed sealer. 
	.13 Fit shelf, door, drawer, gable and cabinet edges and other edges with 13 mm (½") hardwood edging prior to application of laminated plastic edging or subsequent finishing. 
	.14 Set nails and screws, apply wood filler to indentations, sand smooth and prepare to receive finish.  Clean, ensure surfaces are free of dust. 

	Fabrication - Cabinets 
	.1 Framing:  Solid stock framing assembled with machined dovetailed, mortised tennoned or blind dado joints adequately glued and secured with screws. 
	.2 Countertops:  Provide cut-outs for sinks, fitments and services as required. 
	.3 Gables:  Attach gables to framing with tongue and groove.  Reinforce connections with supplementary metal angles.  Route gables to receive shelf standards and fixed shelving’s.  Provide plastic laminate finished wood cleats for closet shelving and coat rod installation. 
	.4 Backs:  Conceal joints behind framing, rout backs into end gables. 
	.5 Bottoms:  Attach bottoms to front rails with tongue and groove. 
	.6 Doors:  Flush overlay construction. 
	.7 Drawers:  Solid stock fronts, backs, sides, dividers, and plywood bottoms.  Joints glued. 
	.1 Fronts:  19 mm (¾") thick 
	.2 Backs:  13 mm (½") thick. 
	.3 Dividers:  6 mm (¼") thick. 
	.4 Sides:  15 mm (e") thick, dovetail joints to fronts, grooved joints to backs. 
	.5 Bottoms:  9 mm (d”) thick, grooved into front and sides. 

	.8 Shelving:  Apply plastic laminate to visible edges, except that adjustable shelves shall be edged on front and back. 
	.9 Base:  Solid stock of height equal to base in room. 

	Fabrication - Plastic Laminate Faced Work 
	.1 Factory apply plastic laminate to interiors of all cabinetwork except drawers, but including drawer fronts and shelves, including underside of cabinets. 
	.2 Edge band doors, drawers, gables and all visible edges of plywood and particle board components with plastic laminate to match faces, strips same width as plywood or particle board. 
	.3 Apply backing sheet to laminated flatwork.  Apply uniform coating of sealer on exposed edges.  Provide backing sheet of sufficient thickness to compensate stresses caused by the facing sheet. 
	.4 Self edge straight-line-edging with flat work material and radius corners with post-forming material; apply with same adhesive as facing sheet.  Chamfer edges uniformly at approximately 20 degrees using machine router. 
	.5 Locate joints at 2400 to 3000 mm (8' to 10') o.c.  Accurately fit members together to provide tight and flush butt joints, in true planes.  Provide 6 mm (¼") blind spline and approved type draw bolts; one draw bolt for widths up to 150 mm (6") at maximum 450 mm (18") centres for widths exceeding 150 mm (6").  Colour-match adjoining units. 
	.6 Provide cut-outs as required for inserts, fixtures and fittings.  Use radiused corners and chamfer edges around cut-outs to avoid chipping laminate. 
	.7 Post-form laminate work to details indicated.  Provide same core and laminate profiles to provide continuous support and bond for the entire surface. 
	.8 Assemble work, true and square. Arrange adjacent parts of continuous laminate work to match in colour and pattern. 

	Fabrication - Trim 
	.1 Trim members shall be of sizes and profiles indicated.  Trim members shall be slow-fed work, free from chatter and other machine marks. 
	.2 Provide trim over 60 mm (2½") wide with backs ploughed or kerfed.  Mitre all joints.  Carefully machine drum-sand exposed flat surfaces.  Minimize sanding on the job. 


	EXECUTION 
	3.1 installation 
	.1 Set and secure materials and components in place, rigid, straight, level, plumb and square with hairline joints.  Scribe neatly to adjoining surfaces; install blocking and fillers required.  Secure units using concealed fasteners. 
	.2 Provide matching scribing closer strips between units and walls or similar surfaces. 
	.3 Provide heavy duty fixture attachments for wall mounted cabinet work. 
	.4 Apply sealant between units and adjacent wall and floor surface, around sills, pipes and escutcheon plates and similar areas to seal and finish installation, in accordance with Section 07900 – Joint Sealants. 
	.5 Make allowances around perimeter where fixed objects pass through or project into carpentry work to permit normal movement without restriction. 
	.6 Touch up cut edges and surfaces with sealer. 
	.7 Apply water resistant building paper or bituminous coating over wood framing members in contact with cementitious construction. 
	.8 After installation, adjust operating hardware for proper fit and function. 
	.9 Protect finished surfaces by approved means.  Do not remove until immediately before Substantial Performance. 
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	1. GENERAL 
	1.1 References 
	.1 The following is a list of standards which may be referenced in this Section: 
	.1 NBC of Canada, 2005. 
	.2 CAN/CGSB-41.22-93 Fibreglass-Reinforced Plastic Corrosion-Resistant Equipment. 
	.3 ASTM: 
	.1 C177, Standard Test Method for Steady-State Heat Flux Measurements and Thermal Transmission Properties by Means of the Guarded Hot-Plate Apparatus. 
	.2 D570, Standard Test Method for Water Absorption of Plastics. 
	.3 D635, Standard Test Method for Rate of Burning and/or Extent and Time of Burning Plastics in a Horizontal Position. 
	.4 D638, Standard Test Method for Tensile Properties of Plastics. 
	.5 D695, Standard Test Method for Compressive Properties of Rigid Plastics. 
	.6 D696, Standard Test Method for Coefficient of Linear Thermal Expansion of Plastics Between  30°C and 30°C with a Vitreous Silica Dilatometer. 
	.7 D790, Standard Test Methods for Flexural Properties of Unreinforced and Reinforced Plastics and Electrical Insulating Materials. 
	.8 D792, Standard Test Methods for Flexural Properties of Unreinforced and Reinforced Plastics and Electrical Insulating Materials. 
	.9 D2344, Standard Test Method for Short-Beam Strength of Polymer Matrix Composite Materials and Their Laminates. 
	.10 D2583, Standard Test Method for Indentation Hardness of Rigid Plastics by Means of a Barcol Impressor. 
	.11 E84, Standard Test Method for Surface Burning Characteristics of Building Materials. 



	1.2 Definitions 
	.1 FRP defined as Fibreglass Reinforced Plastic. 
	.2 RTP defined as Reinforced Thermosetting Plastic. 

	1.3 Design Requirements 
	.1 Comply with CAN/CGSB-41.22-93.  Do not regard shape of FRP units indicated as exact or complete. 
	.2 All products shall be resistant to the following chemicals: 
	.1 35% hydrogen peroxide 
	.2 38% sodium bisulphite 

	.3 Provide reinforcing ribs as required on underside of units. Design units to sustain loads imposed with a safety factory of 8 and a maximum deflection of 0.6% of span. 
	.4 Design units to applicable parameters established by the NBCC including snow loads and wind loads for return period of 1 in 30. 
	.5 Design for erection loads, effect of creep and other causes of dimensional change. 
	.6 Design for strength and integrity at service conditions in accordance with prevalent engineering practices. 

	1.4 Submittals 
	.1 Shop Drawings: 
	.1 Product Data: Catalogue information and catalogue cuts showing materials, dimensions, weights, design tasks, and showing load, span, and deflection; include Manufacturer's specifications, and details of appurtenances. 
	.2 Grating: Show dimensions, weight, size, and location of connections to adjacent grating, supports, and other Work. 
	.3 Grating Supports: Show dimensions, weight, size, location, and anchorage to supporting structure. 
	.4 Stairs, Platforms, Stringers, Handrails, Ladders, and Support Structures: 
	.1 Show dimensions, weight, size, and location of connections to adjacent supports and other Work.  
	.2 Structural calculations for platforms, ladders and cages, handrails, and other fabrications shown. 


	.2 Samples: Each type of grating, handrail, and handrail connection. 
	.3 Quality Control Submittals: 
	.1 Handling and storage requirements. 
	.2 Manufacturer's installation instructions. 
	.3 Factory test reports for physical properties of product. 
	.1 Test data for handrails and supports may supplement load calculations providing data covers the complete system, including anchorage. 
	.2 Test data for all components showing load and deflection due to load, in enough detail to prove handrail is strong enough and satisfies national, state, local standards, regulations, and code requirements, using design loads specified. 
	.3 Include test data for the following: 
	.1 Railing and post connections. 
	.2 Railing wall connections. 
	.3 Post and base connections. 
	.4 Railing expansion joint connections. 


	.4 Manufacturer's Certification of Compliance for specified products. 
	.5 Fabricator's qualification experience. 
	.6 Manufacturer’s qualification experience. 
	.7 Independent laboratory test report, dated within two (2) years of submittal date, of fire retardant testing conducted on exact type of grating proposed (not a resin test report). 

	.4 Submittals shall be in accordance with Section 01300 – Submittals. 

	1.5 Qualifications 
	.1 Designer: Calculations required for Contractor design shall be stamped by a Professional Engineer registered in the Province of Manitoba. 
	.2 Fabricator: Minimum of five (5) years experience. 
	.3 Manufacturer: Minimum of five (5) years experience in manufacturing of products meeting these specifications on projects of comparable scope. 

	1.6 Delivery, Storage, and Handling 
	.1 Preparation for Shipment: 
	.1 Insofar as is practical, factory assemble items provided hereunder. 
	.2 Ladders shall be shipped fully shop-fabricated and assembled. 
	.3 Package and clearly tag parts and assemblies that are of necessity shipped unassembled in a manner that will protect materials from damage, and facilitate identification and final assembly in field. 

	.2 Storage and Handling:  In accordance with Manufacturer's recommendations and in such a manner as to prevent damage of any kind, including overexposure to sunlight. 

	2. PRODUCTS 
	2.1 General 
	.1 Like Items of Materials:  Where possible, provide end products of one Manufacturer in order to achieve standardization for appearance, maintenance, and replacement. 
	.2 Unless otherwise specified, all products shall be manufactured by a pultruded process using vinyl ester resin. 
	.3 Products shall be manufactured with UV inhibitor additives. 
	.4 Exterior surfaces shall have a synthetic surface veil covering. 
	.5 Furnish moulded products as an option where permitted by Specifications. 
	.6 Color pigment shall be dispersed in resin system. 
	.7 All cut ends, holes, and abrasions of FRP shapes shall be sealed with resin to prevent intrusion of moisture. 

	2.2 Material Properties 
	 

	2.3 Grating and Stair Treads 
	.1 General: 
	.1 4.8 kPa minimum, unless otherwise shown. 
	.2 Maximum Deflection: 6 mm, unless otherwise shown. 
	.3 Stair Tread: 4.8 kPa uniform load or concentrated load of 1.5 kN on square area of 100 x 100 located in center of tread as per requirements of NBCC, whichever produces greater stress. 
	.4 Nonskid silica grit adhered to top surface of all bars, providing skid resistance. 

	.2 Molded Type: 
	.1 Load bars in both directions with equal stiffness. 
	.2 Square mesh, 40 mm maximum spacing centre to centre. 

	.3 Pultruded Type: 
	.1 Main bars joined by cross bars secured in holes drilled in main bars. 
	.2 Cross bars, with 150 mm maximum spacing centre to centre, shall mechanically lock main bars in position such that they prevent movement. 
	.3 Intersections:  Bond using adhesive as corrosive-resistant as pultrusion resin. 
	.4 Main Bar Ends:  Minimum bearing support width of 40 mm. 
	.5 Provide extra stiffness around openings. 

	.4 Adjustable Grating Support Pedestals: 
	.1 Adjustable-height pedestals used to support moulded type grating above sloping floors. Pedestals shall be fabricated entirely out of vinyl ester resins and be adjustable up to a height of 1.5 m. 
	.2 Provide lateral bracing for the pedestals to prevent sidesway under pedestrian traffic. Bracing members shall consist of pultruded fibreglass structural shapes attached to the pedestals with fibreglass fasteners. 
	.3 Pedestals and lateral bracing to be designed and provided by the grating Manufacturer. 

	.5 Hold-Down Clamps: Same material as grating or Type 316 stainless steel. 
	.6 Bolts and Connectors: 
	.1 Corrosion-resistant FRP or Type 316 stainless steel. 
	.2 Size and strength to meet code requirements. 

	.7 Fabrications: 
	.1 Field measure areas to receive grating. Verify dimensions of new fabricated supports, and fabricate to dimension required for specified clearances. 
	.2 Section Length: Sufficient to prevent it from falling through clear opening when oriented in span direction when one end is touching either concrete or vertical leg of grating support. 

	.8 Manufacturers: 
	.1 Fibergrate Composite Structures, Inc. 
	.2 IKG/Borden. 
	.3 Strongwell Corp. 
	.4 International Grating, Inc. 


	2.4 Structural Platforms 
	.1 Deflection and Safety Factors: 
	.1 Deflection Criteria: Not to exceed L/360. 
	.2 Safety Factors: Minimum ratios of ultimate stress to allowable static service stress: 
	.1 Flexural Members: 2.5. 
	.2 Compression Members: 3.0. 
	.3 Shear: 3.0. 
	.4 Connections: 4.0. 

	.3 Minimum design safety factors for dynamic or impact loads shall be twice the values for static service loads. 

	.2 Loads: 
	.1 4.8 kPa uniform live load over platform, unless noted otherwise on Drawings 
	.2 Static and dynamic loads for equipment shown. 

	.3 Glass fibre reinforced polyester or vinyl ester resin matrix, approximately 50% resin to-glass ratio. 
	.4 Continuous glass strand rovings shall be used internally for longitudinal strength. 
	.5 Continuous strand glass mats shall be used internally for transverse strength. 
	.6 Manufacturers and Designers: 
	.1 Strongwell Corp. 
	.2 Fibergrate Composite Structures, Inc. 


	2.5 Handrail 
	.1 Design and fabricate handrail system in accordance with the requirements of NBCC for the following loading conditions: 
	.1 Minimum horizontal load of 0.75 kN/m applied inward or outward at the top railing or guard, or a concentrated horizontal load of 1.0 kN applied at any point along the top railing or guard, whichever loading governs. 
	.2 Minimum concentrated load of 0.5 kN applied to any other element within the railing or guard assembly, not acting simultaneously with the minimum horizontal load. 
	.3 Minimum vertical load of 1.5 kN/m applied to the top rail or guard, not acting simultaneously with the minimum horizontal load. 

	.2 Design FRP handrail system as indicated and with the following characteristics: 
	.1 All FRP construction. 
	.2 All connections, except expansion connections, continuously welded. 
	.3 Anchor railing system with: Top mounted post base plate anchored to supporting structure. 
	.4 Handrail or circular cross section continuously graspable along its entire length and minimum diameter of 30 mm and maximum diameter of 50 mm. 
	.5 Vertical posts and horizontal railings of identical outside diameter. 
	.6 Formed elbows at changes of direction of handrail. 
	.7 Expansion sleeves at location of building expansion joints and at 8000 mm o.c. maximum spacing. Locate expansion sleeves within 300 mm of post. 
	.8 Railing turned back to wall, floor or post at end of run. 
	.9 Posts located maximum 150 mm each way from corner or point of change of direction. Space both posts equal distance from corner. 
	.10 Pickets and infill grillage as indicated. 
	.11 Welded end caps at railing terminations. 
	.12 Continuous 125 mm high toe-board along open sides of platforms or landings. 
	.13 Top rail not less than 1070 mm above the floor or platform on which it is installed. 
	.14 Intermediate rail midway between the top rail and floor or platform. 

	.3 Manufacturers: 
	.1 Strongwell Corp. 
	.2 Fibergrate Composite Structures, Inc. 



	3. EXECUTION 
	3.1 General 
	.1 Examine surfaces to which work is to be anchored and job conditions. 
	.2 Report conditions which would adversely affect installation. 
	.3 Do not commence installation until unsatisfactory conditions are corrected. 
	.4 Install in accordance with manufacturer's written instructions. 
	.5 Install plumb or level, rigid and neat, as applicable. 
	.6 Furnish fasteners and anchorages for complete installation. 
	.7 Seal field cut holes, edges, and abrasions with catalyzed resin compatible with original resin. 

	3.2 Grating 
	.1 Anchor grating securely to supports to prevent displacement. 
	.2 Install each grating section such that it is easily removable. 
	.3 Clearance (Grating to Vertical Surfaces): 6 mm (+ 3 mm tolerance). 
	.4 Install adjustable grating support pedestals and lateral bracing for pedestals in accordance with grating manufacturer's instructions. 

	3.3 Handrail 
	.1 Provide and install expansion and contraction connections as shown on approved Shop Drawings. 

	3.4 Structural Shapes 
	.1 Connect parts with approved connectors meeting Manufacturer's design requirements and with corrosion resistance equal to structural shapes. 
	.2 Provide supports and bracings required to comply with applicable codes and design requirements. 

	3.5 Warranty 
	.1 Submit a two (2) year warranty for Work of this Section against defects in materials and workmanship including but not limited to: 
	.1 Performance failure of units. 
	.2 Fading, discolouration, and evidence of other defects of exterior surface.  
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	1. GENERAL 
	1.1 Work Included 
	.1 Supply and install ceiling framing system in Administration Building (Galvanized) 
	.2 Supply and installation of loose lintels (Galvanized) 
	.3 Supply and Installation of lateral support angle at top of masonry wall (Galvanized) 
	.4 Bearing plates and anchor bolts (finished to match item) 
	.5 Welds, bolts, washers, nuts, and shims (finished to match item) 
	.6 Field touch-up of primed and galvanized surfaces including field welding 

	1.2 Design Requirements 
	.1 Design details and connections, where not shown on Drawings, in accordance with CAN/CSA-S16, CSA S136, and CSA S136.1. 
	.2 All metal fabrications to be hot dipped galvanized unless noted otherwise on the Drawings or elements fabricated from stainless steel. 

	1.3 Quality Control 
	.1 Retain a Professional Engineer registered in the Province of Manitoba, with experience in work of comparable complexity and scope, to perform the following services as part of the Work of this Section: 
	.1 Design metal fabrication items as required to resist live, dead, lateral, wind, and seismic loads, including connection design. 
	.2 Structural design. 
	.3 Review, stamp, and sign Shop Drawings. 
	.4 Conduct shop and Site inspections. 
	.5 Prepare and submit inspection reports. 

	.2 Do steel welding to CSA W59 by fabricators certified by the Canadian Welding Bureau to CSA W47.1. 

	1.4 Submittals 
	.1 Shop Drawings and design briefs are to be signed and sealed by a Professional Engineer registered in the Province of Manitoba. 
	.2 Shop Drawings shall show work of this Section including large scale detail of members and materials, of connection and jointing details, and of anchorage devices, dimensions, thicknesses, description of materials, metal finishing, as well as other pertinent data and information. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Structural Steel: CAN/CSA-G40.21; Type W with minimum yield strength of 350 MPa. 
	.2 Cold-Formed Steel C-Section: CAN/CSA-G40.21-03, minimum yield strength of 345 MPa. 
	.3 Hollow Structural Steel Sections: CAN/CSA-G40.20/G40.21-M, Grade 350W, Class C. 
	.4 Galvanized Sheet Steel: ASTM A653/A653M Grade A, Z275 Commercial Quality zinc coating, size and shape as shown. 
	.5 Fasteners:  Bolts, nuts, washers, rivets, lock washers, anchor bolts, machine screws and machine bolts hot dipped galvanized to CSA G164.  For joining stainless steel components use stainless steel fasteners. 
	.6 Primer Paint: CISC/CPMA 2-75. 
	.7 Galvanizing: conforming to CAN/CSA-G164; minimum 610 g/m2.   
	.8 Galvanized Primer Paint: Organic zinc rich primer.  For galvanized fabrications where touchup is to remain unpainted in finished work: Inorganic zinc rich primer, Galvafroid by W.R. Meadows of Canada Ltd. 
	.9 Grout:  Non shrink, non metallic, flowable, 1-day 15 MPa (2100 psi) compressive strength, pull out strength 7.9 MPa (1150 psi). 
	.10 Drilled Anchors: HY-150 Adhesive anchors with stainless steel rods by Hilti Inc., sizes to suit. 

	2.2 Fabrication 
	.1 Verify dimensions of installed Work before commencing fabrications and report any discrepancies to Contract Administrator. 
	.2 Fit and assemble Work in shop where possible.  Execute work in accordance with details and reviewed Shop Drawings.  Where shop fabrication is not possible, make trial assembly in shop. 
	.3 Seal exterior steel fabrications against corrosion in accordance with CAN/CSA S16.1. 
	.4 Unless indicated otherwise, provide welded connection for work of this Section. 
	.5 Carefully make and fit details.  Take special care with exposed finished Work to produce a neat and correct appearance to Contract Administrator’s acceptance. 
	.6 Assemble members without twists or open joints. 
	.7 Correctly size holes for connecting Work of other Sections where such can be determined prior to fabrication.  Where possible, show holes on shop drawings.  Place holes not to cause appreciable reduction in strength of member. 

	2.3 Welding 
	.1 Perform welding by electric arc process. 
	.2 Execute welding to avoid damage or distortion to Work.  Execute welding in accordance with following standards: 
	.1 CSA W48:  For welding materials.  If rods are used, only coated rods are allowed. 
	.2 CSA W59:  For design of connections and workmanship. 
	.3 CAN/CSA W117.2:  For safety. 

	.3 Thoroughly clean welded joints and expose metals for a sufficient distance to perform welding operations. 
	.4 Test welds for conformance and remove work not meeting specified standards and replace to Contract Administrator’s acceptance. 
	.5 Continuous weld all joints for the full length of each joint.  Finish exposed welds smooth and flush, file, or grind as required. 

	2.4 Anchors and Fastening 
	.1 Use weld studs of size not larger than 10 mm for attaching miscellaneous materials and equipment to building steel.  If weight of item requires larger fasteners use clips or brackets and secure by welding or through bolting. 
	.2 Use self-drilling expansion type concrete anchors for attaching to masonry and concrete. 

	2.5 Inserts and Hangers 
	.1 Install inserts, hangers, and supports.  Make inserts drilled type. 
	.2 Before openings are cut through structure, obtain Contract Administrator's written acceptance for procedures, locations and reinforcements required. 

	2.6 Shop Priming 
	.1 Clean steel to SSPC SP7 and remove loose mill scale, weld flux, and splatter in preparation for shop priming. 
	.2 Shop prime steel with one coat of primer paint to dry film thickness of 0.07 mm.  Paint on dry surfaces, free from rust, scale, grease.  Do not paint when temperature is lower than 7°C. Paint items under cover and leave under cover until primer is dry.  Follow paint Manufacturer's recommendations regarding application methods, equipment, temperature, and humidity conditions. 
	.3 Clean but do not prime surfaces to be field welded. 
	.4 Do not prime surfaces embedded in concrete, clean as if they were to be primed. 
	.5 Do not prime machine finished surfaces, but apply an effective anti-rust compound. 
	.6 Take precautions to avoid damage to adjacent surfaces. 

	2.7 Hot Dip Galvanizing 
	.1 Hot dip galvanize, after fabrication, steel metal fabrication items.  Straighten shapes and assemblies true to line and plane after galvanizing.  Repair damaged galvanized surfaces with brush or spray-applied anti-corrosion coating containing 92 to 95% zinc, in accordance with Manufacturer's printed directions. 
	.1 Members exposed to elements when in final location. 
	.2 Members embedded on exterior side of exterior walls. 
	.3 Members imbedded in concrete. 
	.4 Members specified in this Section or indicated on Drawings. 

	.2 Hot-dip galvanize members in accordance with CAN/CSA G164 and requirements of the following ASTM standards, with minimum coating weights or thicknesses as follows: 
	.1 Rolled, Pressed and Forged Steel Shapes, Plates, Bars and Strips: ASTM A123/A123M; average weight of zinc coating of actual surface 
	.1 4.8 mm (3/16”) and less member thickness: 600 g/m2 
	.2 6 mm (¼”) and heavier members: 640 g/m2 

	.2 Iron and Steel Hardware: ASTM A153/A153M; minimum weight of zinc coating, in gram per square meter of surface, in accordance with Table 1 for the various classes of materials used in the Work. 



	3. EXECUTION 
	3.1 Erection 
	.1 Fit joints and intersecting members accurately.  Make Work in true planes with adequate fastenings.  Build and erect Work plumb, true, square, straight, level and accurate to sizes detailed, free from distortion or defects detrimental to appearance or performance. 
	.2 Perform drilling of concrete as required to fasten Work of this Section. 
	.3 Unless otherwise indicated, grout set work in concrete with non-shrink grout.  Trowel surface smooth and flush with adjacent surfaces. 
	.4 Insulate metals where necessary to prevent corrosion due to contact between dissimilar metals and between metals and masonry, concrete or plaster.  Use bituminous paint, butyl tape, building paper or other approved means. 
	.5 Obtain Contract Administrator’s written acceptance prior to field cutting or altering of structural members. 

	3.2 Field Painting 
	.1 Paint bolt heads, washers, nuts, field welds and previously unpainted items.  Touch up shop primer damaged during transit and installation, with primer to match shop primer. 
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	1. GENERAL 
	1.1 Design Requirements 
	.1 Design details and connections where not shown on the drawings in accordance with CSA S157/A157.1 for strength design in aluminium work. 
	.2 Design railings, balustrade, toe board, stair stringer, thread, and landing construction and connections to requirements of the building code and other authorities having jurisdiction.  Maximum deflection of L/360 of clear span. 

	1.2 Quality Assurance  
	.1 Retain a Professional Engineer registered in the Province of Manitoba, with experience in work of comparable complexity and scope, to perform the following services as part of the Work of this Section: 
	.1 Structural design 
	.2 Review, stamp, and sign Shop Drawings 
	.3 Conduct shop and Site inspections 
	.4 Prepare and submit inspection reports 

	.2 Do welding to CSA W59.2.  All Work is to be performed by a firm certified by the Canadian Welding Bureau to the requirements of CSA W47.2 in Division 2. 

	1.3 Submittals 
	.1 Shop Drawings and design briefs are to be signed and sealed by a Professional Engineer registered in the Province of Manitoba. 
	.2 Shop Drawings shall show work of this Section including large scale detail of members and materials, of connection and jointing details, and of anchorage devices, dimensions, thicknesses, description of materials, metal finishing, as well as other pertinent data and information. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Aluminium Plates, Shapes and Extrusions: 6061-T6 alloy, anodizing quality. 
	.2 Fasteners: Stainless steel ASTM type 316 for all bolts, nuts, washers, rivets, lock washers, anchor bolts, machine screws and machine bolts with appropriate isolation devices. 
	.3 Grout: Non shrink, non metallic, flowable, 1-day 15 MPa (2100 psi) compressive strength, pull out strength 7.9 MPa (1150 psi). 
	.4 Bituminous Paint: to MPI (Master Paint Institute) EXT 5.4D, without thinner. 
	.5 Drilled Anchors:  HY-150 Adhesive anchors with stainless steel rods by Hilti Inc., sizes to suit. 

	2.2 Aluminium Finishes 
	.1 Clear Anodic Finish:  AA-M12C22A41, as fabricated nonspecular mechanical finish, medium matte etched chemical finish, architectural class I clear anodic coating of minimum 18 µm (0.7 mil) thick complying with AAMA 611. 

	2.3 Fabrication 
	.1 Verify dimensions of installed Work before commencing fabrications and report any discrepancies to Contract Administrator. 
	.2 Fit and assemble Work in shop where possible.  Execute Work in accordance with details and reviewed Shop Drawings.  Where shop fabrication is not possible, make trial assembly in shop. 
	.3 Supply and install bolted connections wherever possible.  Bolted connections shall be bearing-type connections with the thread excluded from the planes of shear.  Welded connections will not be permitted unless approved by the Contract Administrator.  Inform Contract Administrator if required welding procedures will negatively influence the original yield strength of the members at the compression or tension flange.  Adjust welding procedures as required by the Contract Administrator at no additional cost. 
	.4 Carefully make and fit details.  Take special care with exposed finished Work to produce a neat and correct appearance to Contract Administrator’s acceptance. 
	.5 Assemble members without twists or open joints. 
	.6 Correctly size holes for connecting Work of other Sections where such can be determined prior to fabrication.  Where possible, show holes on Shop Drawings.  Place holes not to cause appreciable reduction in strength of member. 
	.7 Handrail 
	.1 Fabricate posts and railings of 40 mm nominal size 6061-T6 Schedule 40 aluminum pipe, 48 mm o.d., 3.68 wall thickness with shop welded connections. 
	.2 Expansion sleeves at location of building expansion joints and at 8000 mm o.c. maximum spacing. Locate expansion sleeves within 300 mm of post. 
	.3 Handrail turned back to wall, floor or post at end of run. 
	.4 Posts located maximum 300 mm each way from corner or point of change of direction. Space both posts equal distance from corner. 
	.5 Welded aluminum end caps at railing terminations. 
	.6 Aluminum toe board 125 mm high, 6.0 mm thick plate. 
	.7 Provide continuous toe board at all handrails except at gates or where 125mm or higher concrete curbs are installed. 
	.8 Dimension between bottom of toe board and walking surface not to exceed 3.0 mm. 


	2.4 Welding 
	.1 Execute welding to avoid damage or distortion to Work.  Execute welding in accordance with following standards: 
	.1 CSA W48:  For welding materials.  If rods are used, only coated rods are allowed. 
	.2 CSA W59.2:  For design of connections and workmanship. 
	.3 CAN/CSA W117.2:  For safety. 

	.2 Thoroughly clean welded joints and expose aluminium surfaces for a sufficient distance to perform welding operations. 
	.3 Test welds for conformance and remove work not meeting specified standards and replace to Contract Administrator’s acceptance. 
	.4 Continuous weld all joints for the full length of each joint.  Finish exposed welds smooth and flush, file, or grind as required. 

	2.5 Anchors and Fastening 
	.1 Use weld studs of size not larger than 10 mm for attaching miscellaneous materials and equipment to building structure.  If weight of item requires larger fasteners use clips or brackets and secure by welding or through bolting. 

	2.6 Inserts and Hangers 
	.1 Install inserts, hangers, and supports. Make inserts drilled type. 
	.2 Before openings are cut through structure, obtain Contract Administrator's written acceptance for procedures, locations, and reinforcements required. 


	3. EXECUTION 
	3.1 Damaged Members 
	.1 Repair or replace members damaged during transit or erection, before securing in position. 

	3.2 Erection 
	Erect aluminum in accordance with CSA S157/A157.1 and Drawings. 
	.2 Field connections are to be bolted wherever possible.  Field welding of aluminum will not be permitted unless approved by the Contract Administrator. 
	.3 Perform required field welding.  Visible field welds to be smooth, grind or file as required.  Touch up galvanizing as required. 
	.4 Obtain the Contract Administrator’s permission prior to Site cutting or making adjustments which are not part of the scheduled Work. 
	.5 Install items plumb, square and level; fit accurately, and maintain free from distortion or defects detrimental to appearance and performance. 
	.6 Make adequate provision for all erection loads, and for sufficient temporary bracing to maintain structure safe, plumb and in true alignment until completion of erection and installation of necessary permanent bracing. 
	.7 Set column bases and other vertical members to design elevations on levelling nuts or stainless steel wedges.  Do not use wood wedges. 
	.8 Use only light drifting to draw parts together.  Enlarge holes for bolted connections with reamers or twist drill only.  Do not burn to form holes, enlarge holes or match unfair holes. 
	.9 Obtain Contract Administrator's written permission prior to field cutting or altering structural members. 
	.10 After erection field prime welds, nuts, bolts, washers and touch up abrasions and damage to bituminous coatings. 
	.11 Supply and Install anchors for setting in concrete with minimum 100 embedment. 
	.12 Paint aluminum surfaces in contact with concrete with two (2) coats of alkali-resistant bituminous paint. 
	.13 Prevent electrolysis between aluminum and dissimilar metals in contact with appropriate isolation devices. 
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	1. GENERAL 
	1.1 General Description and Requirements  
	.1 The final roof top mechanical penthouses are comprised of several components furnished by a number of separate Subcontractors. 
	.2 This section includes the requirements for the design, materials, accessory items, fabrication, delivery, and erection of steel framed structures on top of existing concrete structures.   
	.3 All metal fabrications to be hot dipped galvanized unless elements are fabricated from stainless steel or aluminum. 

	1.2 System Description 
	.1 The pre-engineered building frames shall be independent structures partially adjacent to existing concrete walls.  The concrete walls provide partial or full shielding from the effects of wind. 
	.2 Roof structures shall be open web steel joists with metal decking.   
	.3 Wall sub-structures shall be cold formed Z-girts, with hanger rods as required, and supported by the pre-engineered structure frame.  The Z-girts will support prefinished metal cladding, insulation and liners furnished by others. 
	.4 The penthouse walls will incorporate louvres, doors, and other items furnished by others. 

	1.3 Design Requirements 
	.1 Design building frames and components for applicable dead and live loads established by the National Building Code of Canada with the Manitoba Amendments.  Hourly wind pressures shall be 1 in 30.   Allow for loads imposed by attached mechanical and electrical equipment and services including fans, ductwork and heaters. 
	.2 Horizontal and vertical deflection of girts: Maximum 1/240 of span, maximum 1/360 of wall height, respectively.   
	.3 The column bases shall be designed as pinned supports. 
	.4 In addition to the design loads in the above clause .1, the building frames shall be designed for a 10 KN concentrated load acting at midspan of the structure.  
	.5 The steel structures shall be designed fully braced, considering  interferences with louvres, doors and other installations. 
	.6 Coordinate design and detailing with other Subcontractors as required by the Contract Administrator.  

	1.4 References 
	.1 CAN/CSA-S16 Limit States Design of Steel Structures 
	.2 CAN/CSA-G40.20 General Requirements for Rolled or Welded Structural Quality Steel 
	.3 CAN/CSA-G40.21 Structural Quality Steels 
	.4 CAN/CSA-S136 Cold Formed Steel Structural Members 
	.5 CSA W59 Welded Steel Construction (Metal Arc Welding) 
	.6 CSA W47.1 Certification of Companies for Fusion Welding of Steel 
	.7 ASTM A307 Specification for Carbon Steel Bolts and Studs 
	.8 ASTM A325M Specification for High-Strength Bolts for Structural Steel Joints 
	.9 ASTM A446 Steel Sheet, Zinc Coated (Galvanized) by the Hot Dip Process, (Structural) Physical Quality 
	.10 ASTM A653/A653M Specification for Steel Sheet, Zinc Coated, (Galvanized) or Zinc-Iron Coated Alloy Coated (Galvannealed) by the Hot-Dip Process 
	.11 ASTM A570 Specification for Steel, Sheet and Strip, Carbon, Hot-Rolled, Structural Quality 
	.12 SSPC, SP6 Commercial Blast Cleaning; SP3 Power Tool Cleaning 
	.13 Canadian Sheet Steel Building Institute, Standard for Steel Buildings Systems (CSSBI) 
	.14 Metal Building Manufacturer’s Association, Metal Building Systems Manual 

	1.5 Quality Control 
	.1 Retain a Professional Engineer registered in the Province of Manitoba, with experience in work of comparable complexity and scope, to perform the following services as part of the Work of this Section: 
	.1 Structural design. 
	.2 Review, stamp, and sign Shop Drawings. 
	.3 Conduct shop and Site inspections. 
	.4 Prepare and submit inspection reports. 


	.2 Do steel welding to CSA W59 by fabricators certified by the Canadian Welding Bureau to CSA W47.1. 

	1.6 Submittals 
	.1 Shop Drawings and design briefs are to be signed and sealed by a Professional Engineer registered in the Province of Manitoba. 
	.2 Shop Drawings shall show work of this Section including large scale detail of members and materials, of connection and jointing details, and of anchorage devices, dimensions, thicknesses, description of materials, metal finishing, as well as other pertinent data and information. 

	2. PRODUCTS 
	2.1 Manufacturers 
	.1 Pre-engineered structure acceptable manufacturers: 
	.1 Makloc Building Systems 
	.2 Varco-Pruden  
	.3 Accepted equivalent 



	2.2 Components 
	.1 Structural steel shapes shall conform to CSA G40.21 grade 350W, except plate, angles and channels shall be grade 300W.  
	.2 Hollow Structural Steel Sections: CAN/CSA-G40.20/G40.21-M, Grade 350W, Class C. 
	.3 Cold-formed steel structural members shall conform to ASTM  A570M grade 50 (Fy = 345 MPa). 
	.4 Structural bolts shall conform to ASTM A325M except that anchor bolts to concrete substructure shall be ASTM A307. 
	.5 Galvanized Sheet Steel: ASTM A653/A653M Grade A, Z275 Commercial Quality zinc coating, size and shape as shown. 
	.6 Roof deck:  ASTM A446 Steel Sheet, Zinc Coated (Galvanized) by the Hot Dip Process, (Structural) Physical Quality 
	.7 Galvanizing: conforming to CAN/CSA-G164; minimum 610 g/m2.   
	.8 Galvanized Primer Paint: Organic zinc rich primer.  For galvanized fabrications where touchup is to remain unpainted in finished work: Inorganic zinc rich primer, Galvafroid by W.R. Meadows of Canada Ltd. 
	.9 Drilled Anchors: HY-150 Adhesive anchors with stainless steel rods by Hilti Inc., sizes to suit. 

	2.3 Fabrication 
	.1 Verify dimensions of installed Work before commencing fabrications and report any discrepancies to Contract Administrator. 
	.2 Fit and assemble Work in shop where possible. Execute work in accordance with details and reviewed Shop Drawings.  Where shop fabrication is not possible, make trial assembly in shop. 
	.3 Shop connections shall be welded to the maximum practical extent.  Where that is not possible use bolted connections.  Field welded connections shall be kept to a minimum as practical. 
	.4 Carefully make and fit details. Take special care with exposed finished Work to produce a neat and correct appearance to Contract Administrator’s acceptance. 
	.5 Assemble members without twists or open joints. 
	.6 Correctly size holes for connecting Work of other Sections where such can be determined prior to fabrication.  Where possible, show holes on shop drawings.  Place holes not to cause appreciable reduction in strength of member. 

	2.4 Welding 
	.1 Perform welding by electric arc process. 
	.2 Execute welding to avoid damage or distortion to Work.  Execute welding in accordance with following standards: 
	.1 CSA W48:  For welding materials.  If rods are used, only coated rods are allowed. 
	.2 CSA W59:  For design of connections and workmanship. 
	.3 CAN/CSA W117.2:  For safety. 


	.3 Thoroughly clean welded joints and expose metals for a sufficient distance to perform welding operations. 
	.4 Test welds for conformance and remove work not meeting specified standards and replace to Contract Administrator’s acceptance. 
	.5 Continuous weld all joints for the full length of each joint.  Finish exposed welds smooth and flush, file, or grind as required. 

	2.5 Anchors and Fastening 
	.1 Use weld studs of size not larger than 10 mm for attaching miscellaneous materials and equipment to building steel.  If weight of item requires larger fasteners use clips or brackets and secure by welding or through bolting. 

	2.6 Inserts and Hangers 
	.1 Install inserts, hangers, and supports.  Make inserts drilled type. 
	.2 Before openings are cut through structure, obtain Contract Administrator's written acceptance for procedures, locations and reinforcements required. 

	2.7 Hot Dip Galvanizing 
	.1 Hot dip galvanize, after fabrication, structural members specified in this Section.  Straighten shapes and assemblies true to line and plane after galvanizing.  Repair damaged galvanized surfaces with brush or spray-applied anti-corrosion coating containing 92 to 95% zinc, in accordance with Manufacturer's printed directions. 
	.2 Hot-dip galvanize members in accordance with CAN/CSA G164 and requirements of the following ASTM standards, with minimum coating weights or thicknesses as follows: 
	.1 Rolled, Pressed and Forged Steel Shapes, Plates, Bars and Strips: ASTM A123/A123M; average weight of zinc coating of actual surface 
	.1 4.8 mm (3/16”) and less member thickness: 600 g/m2 
	.2 6 mm (1/4”) and heavier members: 640 g/m2 

	.2 Iron and Steel Hardware: ASTM A153/A153M; minimum weight of zinc coating, in gram per square meter of surface, in accordance with Table 1 for the various classes of materials used in the Work 



	3. EXECUTION 
	3.1 Examination 
	.1 Examine concrete base for the penthouse structures and report conditions which would adversely affect erection of structure. 
	.2 Comply with details of attaching mechanical and electrical equipment and services to building. 
	.3 Commencing erection will imply acceptance of substrate conditions. 

	3.2 Erection 
	.1 Erect structures in accordance with fabricator’s specifications and instructions. 
	.2 Provide galvanized steel channel framing for doorframes, and stainless steel at louvres.  Coordinate with other Subcontractors as directed by the Contract Administrator.  
	.3 Installation tolerances: 
	.1 Vertical position: + 3 mm. 
	.2 Horizontal position: + 3 mm. 
	.3 Deviation from plumb: 3 mm maximum each plane. 
	.4 Racking of face: 6 mm maximum. 
	.5 Racking in elevation: nil. 

	.4 Fit joints and intersecting members accurately.  Make Work in true planes with adequate fastenings.  Build and erect Work plumb, true, square, straight, level and accurate to sizes detailed, free from distortion or defects detrimental to appearance or performance. 
	.5 Perform drilling of concrete where required to fasten Work of this Section. 
	.6 Insulate metals where necessary to prevent corrosion due to contact between dissimilar metals and between metals and masonry, concrete or plaster.  Use bituminous paint, butyl tape, building paper or other approved means. 
	.7 Obtain Contract Administrator’s written acceptance prior to field cutting or altering of structural members. 

	3.3 Field Painting 
	.1 Paint bolt heads, washers, nuts, field welds and previously unpainted items.  Touch up galvanized surfaces damaged during transit and installation, with primer and topcoat to match galvanizing. 
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	1. GENERAL 
	1.1 Quality Control 
	.1 Conform to requirements of CSA A370, CSA A371 and design requirements of CSA S304.1 except where more stringent requirements are noted and/or indicated on Drawings and specified herein. 
	.2 Provide for compartments in long cavity wall and at corners to achieve appropriate pressure equalization and drainage in cavity wall design. 
	.3 Engineered Masonry:  Conform to CSA A371 and CAN3-S304.1 and to details as indicated on structural Drawings. 

	1.2 Samples 
	.1 Submit duplicate full-size units samples or samples of size indicated, of each type of products specified for the Work, cured and finished in manner specified, and physically identical with material or product selected, and that show full range of color and texture variations expected. 
	.1 Masonry Units:  Full size units. 
	.2 Stone Units:  Random size units. 
	.3 Masonry Accessories:  300 mm (12”) long. 
	.4 Masonry Reinforcement, Ties and Corners:  300 mm (12”) long, or full size sample. 
	.5 Coloured Mortar:  150 mm (6”) long 


	1.3 Test Reports 
	.1 Submit triplicate copies of test reports. 
	.1 Masonry Units and Mortar Ingredients:  Certifying compliance of masonry units and mortar ingredients with specification requirements. 


	Sample Installation 
	.1 Provide a 3 m x 3 m (10' x 10') representative sample installation of work of this Section on Site at location directed by Contract Administrator to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for fabrication and installation. 
	.1 Showing masonry colours and textures, use of reinforcement, ties, through-wall flashing, weep holes, jointing, coursing, mortar and workmanship. 
	.2 Incorporate cavity insulation and air barrier specified in other Sections. 

	.2 Remove rejected sample installation and provide additional sample installations until acceptance is given.  Do not commence Work until sample installation has been accepted.  Accepted sample installation will not form part of the completed Work.  Remove as directed by Contract Administrator. 
	.3 Acceptance of sample installations does not constitute acceptance of deviations from the Contract Documents contained in sample installations unless such deviations are specifically accepted by Contract Administrator in writing. 
	.4 Allow seventy two (72) hours for review of sample installation by Contract Administrator before proceeding with Work. 

	1.5 Delivery, Storage and Handling 
	.1 Deliver materials to Job Site in dry condition. 
	.2 Keep materials dry until use. 
	.3 Store under waterproof cover on pallets or plank platforms held off ground by means of plank or timber skids. 

	1.6 Environmental Requirements 
	.1 Cold Weather Requirements:  Supplement CSA-A371 with following requirements: 
	.1 Maintain temperature of mortar between 5°C and 50°C until batch is used. 

	.2 Hot Weather Requirements: 
	.1 Protect freshly laid masonry from drying too rapidly, by means of waterproof, non staining coverings.  
	.2 Keep masonry dry using waterproof, non-staining coverings that extend over walls and down sides sufficient to protect walls from wind driven rain, until masonry work is completed and protected by flashings or other permanent construction.  
	.3 Protect masonry and other work from marking and other damage.  Protect completed work from mortar droppings. Use non-staining coverings.  
	.4 Provide temporary bracing of masonry work during and after erection until permanent lateral support is in place.  


	2. PRODUCTS  (NOT USED) 
	3. EXECUTION 
	3.1 Installation 
	.1 Do masonry work in accordance with CSA-A371 except where specified otherwise. 
	.2 Build masonry plumb, level, true to line, with vertical and horizontal joints in alignment. 
	.3 Layout coursing and bond to achieve correct coursing heights, and continuity of bond above and below openings, with minimum of cutting. 

	3.2 Construction 
	.1 Exposed Masonry:  Remove chipped, cracked, and otherwise damaged units in exposed masonry and replace with undamaged units. 
	.2 Jointing: 
	.1 Concave Joints:  Allow mortar to set just enough to remove excess water, then tool with round jointer to provide smooth, joints true to line, compressed, uniformly concave joints. 
	.2 Flush Joints:  Strike flush all joints concealed in walls and joints in walls to receive plaster, tile, insulation, or other applied material except paint or similar thin finish coating.  

	.3 Cutting: 
	.1 Cut out for electrical switches, outlet boxes, and other recessed or built-in objects. 
	.2 Make cuts straight, clean, and free from uneven edges.  

	.4 Building-In: 
	.1 Build in items required to be built into masonry. 
	.2 Prevent displacement of built-in items during construction. Check plumb, location and alignment frequently, as work progresses. 
	.3 Brace door jambs to maintain plumb. Fill spaces between jambs and masonry with mortar. 

	.5 Support of Loads: 
	.1 Use concrete to requirements of Division 3 Section 03300 – Cast-in-Place Concrete, where concrete fill is used in lieu of solid units. 
	.2 Use grout to CSA A179 where grout is used in lieu of solid units. 
	.3 Install building paper below voids to be filled with concrete or grout; keep paper 25 mm (1”) back from faces of units.  

	.6 Provision for Movement: 
	.1 Leave 12 mm (½”) space below shelf angles. 
	.2 Leave minimum 19 mm (¾”) mm space or as indicated on Drawings between top of non-load bearing walls and partitions and structural elements. Do not use wedges. 
	.3 Built masonry to tie in with stabilizers, with provision for vertical movement. 

	.7 Loose Steel Lintels: 
	.1 Install loose steel lintels. Centre over opening width. 

	.8 Control Joints: 
	.1 Construct continuous control joints as indicated. 

	.9 Expansion Joints: 
	.1 Build-in continuous expansion joints as indicated. 

	.10 Site Tolerances: 
	.1 To CSA-A371. 
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	1. GENERAL 
	1.1 General Requirements 
	.1 Conform to requirements of Section 04051 – Masonry Procedures. 

	1.2 Quality Control 
	.1 Do mortar and grout work in accordance with CSA A179 except where specified otherwise. 
	.2 Use same brands of materials and source of aggregate for entire project. 
	.3 Irregularity in mortar joints for wall faces exposed or painted in the completed work:  Not be noticeable when viewed from a distance of 4500 mm (15'-0"). 

	2. PRODUCTS 
	2.1 Materials 
	.1 Use same brands of materials and source of aggregate for entire project. 
	.2 Colour additives:  Non-staining, non-fading, ground coloured natural aggregates or metallic oxide pigments. 
	.3 Aggregate:  CSA A179, except that the maximum allowable percentage passing 600 µm (No. 30) sieve shall be 80% and maximum passing 300 um (No. 50) sieve shall be 50%. 
	.4 Cement:  Normal Portland, CAN/CSA-A5. 
	.5 Hydrated Lime:  ASTM C207; Type S. 
	.6 Integral Water Repellent Admixture For Exterior Concrete Masonry Units and Concrete Mortar:  Liquid polymeric admixture mixed with concrete during manufacture of concrete masonry units and added to mortar during mortar mixing in accordance with Manufacturer’s recommendations.  Integral water repellent admixture system shall provide Class E Rating when tested in accordance with ASTM E514.  Dry Block System by WR Grace. 

	2.2 Mortar Types 
	.1 Mortar for interior and exterior masonry above grade:  CSA A179. 
	.1 Non-Loadbearing:  Type N. 

	.2 Mortar for Stone Masonry Units:  1 part Portland cement, 1 part hydrated lime, 6 parts aggregate by volume. 
	.3 Grout:  CSA A179, Table 3. 
	.4 Parging Mortar: Type N. 

	2.3 Mixes 
	.1 Measure and mix mortar materials based on CSA A179 Proportion Specifications. 
	.2 Use Portland cement in mortar for exterior masonry work and masonry cement for interior masonry work. 
	.3 Incorporate admixtures into mixes in accordance with Manufacturer's instructions. 
	.4 Do not mix different types of mortar or grout in the same mixer unless the mixer is thoroughly cleaned first. 
	.5 Type N Mortar:  At Contractor’s option, one of the following: 
	.1 Pre-mixed mortar:  CSA A179, Portland cement/lime/aggregate, Type N, by St. Lawrence Cement Company, Canada Cement, St. Mary Cement or Lake Ontario Cement Ltd.  Mix, use and store in accordance with Manufacturer's instructions to produce small batches for immediate use only.  Discard mixed mortar after 2 hours. 
	.2 Site silo mix: CSA A179, Portland cement/lime/aggregate, Type N, by Mega-Mix Ltd. or Max-Mix Ltd. or Jiffy Concrete Products.  Mix required amount from Site silo as required.  Take representative samples for testing consistency of strength in accordance with CSA A179.  Use mortar within two hours after mixing at temperature of 26°C (79°F), or 2½ hours at temperatures under 10°C (50°F). 

	.6 Pointing Mortar:  Prehydrate pointing mortar by mixing ingredients dry, then mix again adding just enough water to produce damp unworkable mix that will retain its form when pressed into ball.  Allow to stand for not less than 1 hour nor more than 2 hours then remix with sufficient water to produce mortar of proper consistency for pointing.  
	.7 Coloured Mortars:  Use clean mixer for coloured mortar.  Use colour additives not exceeding 10% of cement content by mass to produce coloured mortar to match architectural concrete block units. 


	3. EXECUTION 
	3.1 Application 
	.1 Do masonry mortar and grout work in accordance with CSA A179 except where specified otherwise. 
	.2 Parging:  Apply parging in uniform coating not less than total 10 mm (d”) thick. 

	3.2 Repointing 
	.1 Repoint defective joints. 
	.2 Cut back joints 13 mm (½”) taking care not to damage units.  Remove dust and loose materials by brushing or by water jet.  If water jet is used, allow excess water to drain before repointing. 
	.3 Repoint with same mix and colour as original. 
	.4 Pack mortar tightly in thin layers, and tool joint to match non defective joints. 
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	1. GENERAL 
	1.1 General Requirements 
	.1 Conform to requirements of Section 04051 – Masonry Procedures. 

	1.2 Source Quality Control 
	.1 Upon request, provide Contract Administrator with certified copy of mill test report of reinforcement steel and connectors, showing physical and chemical analysis, minimum twenty five (25) calendar days prior to commencing reinforcement work. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Acceptable Products:  Subject to compliance with requirements of this Section, products that may be incorporated into the Work include, but are not limited to, the products specified.  Products by other manufacturers similar in function, design, performance, and construction may be used subjected to Contract Administrator’s prior acceptance. 
	.2 Corrosion Protection: Steel reinforcing, ties, anchors and connectors and fasteners. 
	.1 Interior Side of Building Air Barrier: Hot dipped galvanized after fabrication to ASTM A153 B2 coating weight 457 gm/m2 (1.5 oz/ft2). 
	.2 Exterior Side of Building Air Barrier and Parts of Exterior Wall: Type 304 stainless steel, ASTM A167 for plates, ASTM A580 for wires. 

	.3 Reinforcing Bar:  CSA G30.18, Grade 400, deformed billet steel bars. 
	.4 Horizontal Reinforcement for Single Wythe Masonry:  CSA A371, truss design, 3.66 mm stainless steel longitudinal and diagonally formed cross wires, DA3100 by Dur-O-Wal Limited or BL30 by Blok-Lok Limited.  Width of reinforcing unit shall be 50 mm less than the nominal thickness of the wall.  Provide prefabricated corners and tees. 
	.5 Horizontal Reinforcement for Multi-Wythe Masonry:  CSA A371, truss design, 3.66 mm stainless steel longitudinal and diagonally formed cross wires, 4 wire design.  Width of reinforcing unit shall be 50 mm less that the nominal thickness of the wall.  Provide prefabricated corners and tees. 
	.6 Top of Partition Lateral Supports: 10 mm (3/8) steel dowel welded to 2.75 mm (12 gauge) steel base plate with adjustment slots, hot dip galvanized, complete with dowel plastic sleeves and attaching hardware, Masonry Wall-Top Stabilizing Anchor by Dur-O-Wal.  Supply and install horizontal soft joint continuously between top of masonry and underside structure.  Soft Joint to be closed cell neoprene material conforming to ASTM D1056 class RE 41. 
	.7 Supply and Install stainless steel wall ties for all concrete masonry wall ends abutting concrete wall and column structure.  Wall ties to be site installable and anchored to concrete structure with accepted stainless steel concrete anchors, Adjustable Wall Tie D/A 210 50 mm x 200 mm long by Dur-O-Wal. 


	3. EXECUTION 
	3.1 Installation 
	.1 Do work in accordance with CSA-A370, CSA-A371, and CSA-S304.1 unless indicated otherwise. 
	.2 Prior to placing concrete or grout, obtain Contract Administrator's approval of placement of reinforcement and connectors. 
	.3 Reinforce masonry walls and partitions with continuous reinforcement in every second block.  Provide continuous reinforcing. In cavity wall extend reinforcing from interior masonry, spanning over cavity, into masonry veneer facing. 
	.4 Adjustable masonry reinforcement not permitted to correct poorly laid masonry.  Bending of masonry reinforcement or ties not permitted. 
	.5 At corners of openings provide extra reinforcement, so that first and second courses above and below openings are reinforced.  Extend extra reinforcement 600 mm beyond opening in each direction. 
	.6 Concrete Wall Backups: Space anchors at maximum 600 mm (24”) each direction, aligned vertically and horizontally. 
	.7 Apply insulation retainer at each ties progressively as cavity wall insulation is installed.  Ensure retainer presses insulation in tight and firm contact with wall. 
	.8 Top of Partition Lateral Supports: Mechanically anchor or weld supports to underside of structure, engage supports in full mortar in grooves in sash blocks or head joints.  Space supports at 1800 mm (6' 0") oc. 

	3.2 Field Touch-Up 
	.1 Touch up damaged and cut ends of galvanized reinforcement steel and connectors with compatible finish to provide continuous coating. 
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	1. GENERAL 
	1.1 General Requirements 
	.1 Conform to requirements of Section 04051 – Masonry Procedures. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Acceptable Products:  Subject to compliance with requirements of this Section, products that may be incorporated into the Work include, but are not limited to, the products specified.  Products by other manufacturers similar in function, design, performance, and construction may be used subjected to Contract Administrator’s prior acceptance. 
	.2 Control Joint Filler:  Purpose-made, rubber, size and shape to suit end use as recommended by manufacturer, Rubber Control Joint by Dur-O-Wal. 
	.3 Dampproof Course and Flashing:  Self-adhering modified bitumen membrane reinforced with proprietary polymer facing, minimum thickness 1 mm (40 mils), complete with manufacturer recommended primer and lap adhesive. 


	3. EXECUTION 
	3.1 Installation – Control Joints And Expansion Joints 
	.1 Control Joints:  Provide control joint fillers in interior and exterior masonry walls as indicated on Drawings and where wall height changes; where wall direction changes; where wall thickness changes; at pipe and column chases; at bond beam breaks; at abutments of columns and walls; at abutment of cold walls to warm walls; at openings in walls such as doors and windows; and at intervals in continuous walls as follows: 
	.1 Up to 2400 mm (8’) high:  9000 mm (30’) to 10500 mm (35’) oc. 
	.2 2400 mm (8’) to 3600 mm (12’) high:  10500 mm (35’) to 12000 mm (40’) oc. 
	.3 Over 3600 mm (12’) high:  12000 mm (40’) to 13500 mm (45’) oc. 

	Expansion Joints:  Provide expansion joints within wall construction in locations indicated on Drawings.  Provide joints to receive sealants specified in Section 07900 – Joint Sealant. 

	3.2 Installation – Dampproof Course And Flashing 
	.1 Install dampproof courses and flashings where indicated on Drawings.  If not fully indicated, install in the following locations 
	.1 Interior Walls on Slabs on Grade:  Below first masonry course, full thickness of wythe. 
	.2 Intersection of Masonry Walls With Roofs or Other Exterior, Horizontal Surfaces:  Immediately above roof flashing or horizontal surface flashing and seal to roof, horizontal flashing and air barrier. 
	.3 Wall Openings:  Install work over openings in walls, extend past opening minimum of 200 mm (8") and turn up minimum 150 mm (6") at each end to create waterproof dam to prevent water draining into openings. 
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	1. GENERAL 
	1.1 General Requirements 
	.1 Conform to requirements of Section 04051 – Masonry Procedures. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Use normal weight concrete masonry units where finished face exposed to exterior or to earth below grade, or forming part of an exterior wall. 
	.1 S or SC/15/A/M:  Solid block walls exposed to weather, and for other load bearing walls indicated. 
	.2 H/15/A/M:  Locations where structural members bear on concrete block, and where indicated on Drawings: Fill units solid for top 2 courses of load bearing walls. 

	.2 Where concrete masonry walls are required to act as fire separations or barriers, provide units conforming to the building code with respect to classification, thickness, fire resistant ratings and type of concrete. 
	.3 Special Shapes:  Provide bull-nosed and double bull nosed units for exposed corners. Provide purpose-made shapes for lintels and bond beams.  Provide additional special shapes as indicated. 

	2.2 Concrete Masonry Units 
	.1 Standard Concrete Block Units: CAN3-A165 Series, modular size. 
	.2 Architectural Concrete Block Units: CAN3-A165 Series, modular size, integral water repellent treated to yield resistance to water penetration for 62 hours when tested to ASTM E514, No. 305 Charcoal Smooth Face by CCI Industries. 


	3. EXECUTION 
	3.1 Installation - Concrete Masonry Units 
	.1 Lay block to align plumb over each other with thick ends of webs up.  Leave no cells open in exposed work. 
	.2 Minimize cutting block.  Cut exposed block with power driven abrasive cutting disc or diamond cutting wheel where cutting is required and for flush mounted electrical outlets, grilles, pipes, conduit, leaving 3 mm (c”) maximum clearance. 
	.3 Do not wet concrete masonry before or during laying in wall. 
	.4 Bond: 
	.1 Stack Bond: Align joints plumb over each other in every course. 

	.5 Buttering corners of units, throwing mortar droppings into joints, deep or excessive furrowing of bed joints will not be permitted.  Do not shift or tap units after mortar has taken initial set.  Where adjustment must be made after mortar has started to set, remove mortar and replace with fresh supply. 
	.6 Lay all joints approximately 10 mm (d”) thick unless otherwise specified or otherwise indicated on Drawings.  Fill joints full of mortar except where specifically designated to be left open. 
	.7 Jointing:  When mortar is thumb print hard, tool joints slightly concave for exposed work; elsewhere, strike joints flush.  Use sufficient force to press mortar tight against masonry units on both sides of joints.  Remove excess material or burrs left after jointing.  Use trowel or rub with burlap bag. 
	.8 Locate corners accurately. 
	.9 Use bullnose and double bullnose block at sills and all external corners from second bottom course to top of partition where block is left exposed. 
	.10 Use square nose units at bottom course at external corner.  Grind smooth corners to match bullnose units above, from top of flooring base. 
	.11 Use full bed of mortar for first course.  For remaining courses bed face shells and cross and end webs and vertical end joints fully in mortar.  Compress end joint mortar. 
	.12 Bond intersecting block walls in alternate courses with metal anchors.  Where blockwork abuts concrete, bond each block course with site installed anchors. 
	.13 Do not break bond of walls of exposed units where partitions intersect and if bonding would show through on exposed face of walls.  Bond these partitions, to walls they intersect, with prefabricated intersection masonry anchor reinforcement in each course. 

	3.2 Non-Load Bearing Partitions 
	.1 Non-Loading Bearing Partitions:  Extend partitions in areas without suspended ceilings and other partitions indicated on Drawings, up through ceiling to structure above, unless indicated or specified otherwise:  Terminate partitions minimum 19 mm (¾") or as shown on Drawings, below structure and fill space between top of masonry and structure with compressible packing insulation. 
	.2 Terminate remainder of masonry partitions minimum of 100 mm (4") above finished suspended ceilings. 

	3.3 Multi-Wythe Composite Walls 
	.1 Bond wythes of composite masonry together using reinforcement installed in horizontal mortar joints. 
	.2 Collar Joints:  Solidly fill collar joints by parging face of first wythe that is laid in shoving units of other wythe into place. 
	.3 Corners:  Provide interlocking masonry unit bond in each wythe sand course at corners, unless otherwise indicated. 
	.4 Intersecting and Abutting Walls:  Unless vertical expansion or control joints are shown at juncture bond walls together as follows: 
	.1 Provide continuity with masonry joint reinforcement by using prefabricated T-shaped units. 
	.2 Provide rigid metal anchors not more that 600 mm o.c.  If used with hollow masonry units, embed ends in mortar-filled cores. 


	3.4 Installation - Concrete Block Lintels 
	.1 Install reinforced concrete block lintels over openings in masonry where steel or reinforced concrete lintels are not indicated. 
	.2 End bearing:  Not less than 200 mm (8”). 

	3.5 Cleaning 
	.1 Standard and Architectural Units: Allow mortar droppings on masonry to partially dry then remove by means of trowel, followed by rubbing lightly with small piece of block and finally by brushing. 
	.2 Pointing: Clean block faces using soft cloths before mortar hardens rake to 10 mm (d”).  After completion of block laying fill joints with pointing mortar then point to provide concave joints.  Repeat cleaning of faces. 
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	1. GENERAL 
	1.1 General Requirements 
	.1 Conform to requirements of Section 04051 – Masonry Procedures. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Acceptable Products:  Subject to compliance with requirements of this Section, products that may be incorporated into the Work include, but are not limited to, the products specified.  Products by other manufacturers similar in function, design, performance, and construction may be used subjected to Contract Administrator’s prior acceptance. 
	.2 Stone, General:  Hard, durable, well seasoned and of uniform strength, colour and texture, free of harmful quantities of radiation, or other mineral or organic defects. 
	.1 Limestone:  ASTM C568, smooth face, 3 course ashlar, random lengths and no continuous horizontal joist heights, 90 to 100 mm bed thickness, 200 mm course heights, Tyndall Limestone buff colour by Gillis Quarries Limited. 



	3. EXECUTION 
	3.1 Installation 
	.1 Clean stone by washing with water before laying. 
	.2 Lay heavy stones and projecting stones after mortar in courses below has hardened sufficiently to support weight. 
	.3 Prop and anchor projecting stones until wall above is set. 
	.4 Set large stones on water soaked softwood wedges to support stone in proper alignment until mortar has set. Remove wedges when dry, do not break off, grout holes with matching mortar. 
	.5 Remove mortar droppings and splashings from face of stone before mortar is set. Sponge stone free of mortar along joints as work progresses. 
	.6 Tool joints after initial set has occurred to concave finish. 
	.7 Arrange random coursed ashlar stone pattern so that no vertical joint is higher than highest course height being used, no horizontal joint is more than five stones long and no two stones of same height are placed end to end.  End stones 100 mm long. 

	3.2 Cleaning 
	.1 After mortar has completely set brush stone work with stiff brush using mild alkaline abrasive cleaner that contains no caustic or harsh fillers. 
	.2 Rinse with clear water to remove foreign matter. 
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	1. GENERAL 
	1.1 Work Included 
	.1 Reinforcing steel bars for cast-in-place concrete complete with tie wire. 
	.2 Support chairs, bolsters, bar supports, and spacers for reinforcing. 

	1.2 Quality Control 
	.1 Perform concrete reinforcing Work in accordance with CAN/CSA-A23.1-00. 

	1.3 Inspection and Testing 
	.1 If requested by Contract Administrator, submit three (3) certified copies of mill test report of reinforcement supplied, indicating physical and chemical analysis. 

	1.4 Shop Drawings 
	.1 Submit bar lists and placing drawings in accordance with Section 01300 – Submittals. 
	.2 Clearly indicate bar sizes, spacings, locations, and quantities of reinforcing steel and wire fabric, bending and cutting schedules, and supporting and spacing devices. 
	.3 Drawings and details to conform to CAN/CSA-A23.1-00, CAN/CSA-A23.3, and RSIC Reinforcing Steel Manual of Standard Practice. 
	.4 Detail placement of reinforcing where special conditions occur. 
	.5 Detail lap lengths and bar development lengths to CAN/CSA-A23.1-00, unless otherwise shown on the Drawings. 

	1.5 Delivery and Storage 
	.1 Deliver, handle, and store reinforcement in a manner to prevent damage and contamination. 
	.2 Deliver bars in bundles, clearly identified in relation to bar lists. 

	2. PRODUCTS 
	2.1 Reinforcing Materials 
	.1 Reinforcing Steel:  minimum 400 MPa yield grade; deformed billet steel bars conforming to CAN/CSA-G30.18; material R and W (where indicated on the Drawings); plain finish. 
	.2 Welded Steel Wire Fabric:  plain type, conforming to ASTM A185; flat sheets; plain finish. 

	2.2 Accessory Materials 
	.1 Tie Wire:  minimum 1.6 mm annealed type, or patented system accepted by Contract Administrator. 
	.2 Chairs, Bolsters, Bar Supports, Spacers:  adequately sized for strength and support of reinforcing steel during construction. 
	.3 Bar Chairs: to be non-corrosive PVC chairs or concrete chairs purpose made.  Steel bar chairs, galvanized bar chairs, concrete bricks, broken concrete blocks, stones, or wood supports are not acceptable. 
	.4 Side form spacers to be non-corrosive PVC spacers, purpose made.  PVC chairs, steel bar chairs, galvanized bar chairs, concrete bricks, broken concrete blocks, or wood supports are not acceptable. 


	3. EXECUTION 
	3.1 Fabrication 
	.1 Fabricate reinforcing steel in accordance with CAN/CSA-A23.1-00 and Drawings. 
	.2 Locate reinforcing splices not indicated on Drawings at points of minimum stress. 
	.3 Fabricate within the following tolerances: 
	.1 Sheared length: + 0, - 25 mm 
	.2 Stirrups, ties, and spirals: +0, - 10 mm 
	.3 Other bends: + 0, - 25 mm 

	.4 All bending shall be done cold with a suitable machine accurately producing all lengths, depths, and radii shown on the bending details. 
	.5 After initial fabrication, reinforcing steel shall not be rebent or straightened unless so indicated on the Drawings. 
	.6 Heating of reinforcing steel will not be permitted. 

	3.2 Installation 
	.1 Place reinforcing steel in accordance with reviewed placing drawings and CAN/CSA A23.1 00.  Chair slab reinforcing not further apart than 1.2 m in either direction.  Tie reinforcing steel at maximum spacing 600 mm. 
	.2 Adequately support reinforcing and secure against displacement within tolerances permitted. 
	.3 Place reinforcing steel to provide concrete cover required by CAN/CSA A23.1-00, but not less than shown below or noted otherwise on the Drawings: 
	.1 Beam stirrups: 40 mm unless noted otherwise; main steel: 50 mm. 
	.2 Slabs (top and bottom): 50 mm. 
	.3 Column ties: 40 mm; main steel: 50 mm. 
	.4 Walls: 50 mm unless noted otherwise. 
	.5 Concrete formed against earth (including bottom of slab on grade): 75 mm. 

	.4 Maintain alignment as follows: 
	.1 Slabs: ±5 mm. 
	.2 Other structural members: ±10 mm. 
	.3 Rebar bends and ends: ±50 mm. 

	.5 Do not disturb or damage polyethylene film or void form while placing reinforcing steel. 
	.6 Install purpose made highly visible protective safety caps on all exposed projecting bar ends. 

	3.3 Cleaning 
	.1 Ensure concrete reinforcing is clean and free from oil and deleterious matter. 
	.2 Remove all loose scale, loose rust, concrete from prior pours, and other deleterious matter from surfaces of reinforcing. 
	.3 Remove concrete splatter on bars before concrete has hardened. 
	END OF SECTION 
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	1. GENERAL 
	1.1 Work Included 
	.1 All reinforced cast-in-place concrete Masonry infill. 
	.2 Setting anchors, inserts, frames, sleeves, and other items supplied by other Sections. 
	.3 Repairing concrete imperfections. 
	.4 Concrete curing. 

	1.2 Quality Control 
	.1 Cast-in-place concrete shall conform to the CAN/CSA-A23.1-00. 
	.2 Testing shall conform to CAN/CSA-A23.2-00. 
	.3 These standards shall be available in the Contractor’s Site office for reference by the Contractor, sub-trades, and Contract Administrator. 
	.4 A Concrete Review Report will be completed with each concrete pour.  Each Concrete Review Report shall be signed by the Contractor and submitted to the Contract Administrator. 

	1.3 Qualification 
	.1 Concrete flatwork finishing is to be done by an established firm having at least five (5) years of proven, satisfactory experience in this trade and employing skilled personnel. 
	.2 Submit proof of qualifications in writing to the Contract Administrator. 

	1.4 Inspection and Testing 
	.1 Notify the Contract Administrator at least forty eight (48) hours before complete formwork and concrete reinforcement is ready for review.  Reinforcing in walls shall be reviewed prior to closing forms. 
	.2 Allow ample time for notification, review, and corrective work, if required, before scheduling concrete placement. 
	.3 Concrete sampling, inspection, and testing is to be performed by a CSA certified inspection and testing firm appointed and paid for by the City. 
	.4 Provide unencumbered access to all portions of work and cooperate with appointed firm. 
	.5 Submit proposed mix design statements of each class of concrete to the Contract Administrator for review four weeks prior to commencement of the work.  If blended cement is proposed for sulphate resistant concrete, testing data supporting conformance to CSA A3000 satisfactory to the Contract Administrator shall be submitted with the mix design statement. 
	.6 Tests of cement and aggregates may be performed to ensure conformance with requirements stated herein. 
	.7 At least three (3) concrete test cylinders will be taken for every 75 m3 or less of each class of concrete placed. 
	.8 At least three (3) test cylinders will be taken daily for each class of concrete placed. 
	.9 One (1) slump test and one (1) air content test will be taken for each set of test cylinders taken. 
	.10 Additional slump and air content tests may be taken as necessary (up to every truck) to verify quality of concrete at the discretion of the Contract Administrator. 
	.11 Testing of concrete will be performed in accordance with CAN/CSA-A23.2-00.  Test results will be issued to the Contractor, the Contract Administrator, and the City. 
	.12 The Contractor shall pay costs for required retesting due to defective materials or workmanship. 
	.13 If accepted by the Contract Administrator, the Contractor may arrange and pay for additional tests for use as evidence to expedite construction. 
	.14 To conform to the strength requirements, the average of all tests shall exceed the specified strength.  When three (3) or more tests of the same class of concrete are available, the average of any three (3) consecutive tests shall be equal to, or greater than the specified strength, and no strength test shall fall more than 3.5 MPa below the specified strength.  If any of the criteria of the foregoing are not met, the Contract Administrator shall have the right to require one or more of the following: 
	.1 Changes in mix proportions for the remainder of the work. 
	.2 Cores drilled and tested from the areas in question as directed by the Contract Administrator and in accordance with CAN/CSA-A23.2-00.  The test results shall be indicative of the strength of the in-place concrete. 
	.3 Full scale load testing of the structural elements. 
	.4 The changes in the mix proportions, cores drilled and tested, and load testing shall be at the Contractor's expense. 
	.5 Concrete failing to meet the strength requirements shall be strengthened or replaced at the Contractor's expense and to the satisfaction of the Contract Administrator. 


	2. PRODUCTS 
	2.1 Concrete Materials 
	.1 Cement: Normal Type 10 (Type GU) Portland Cement conforming to CAN/CSA-A3000 and sulphate resistant Type 50 (Type HS) Portland Cement or HSb conforming to CAN/CSA-A3000. 
	.2 Fine Aggregate: conforming to Normal-Density Fine Aggregate, CAN/CSA-23.1-00.  If requested by the Contract Administrator, submit evidence at least two weeks before use in concrete mix showing conformance to Normal-Density Fine Aggregate, CAN/CSA A23.1 00, Table 4 and Table 6. 
	.3 Coarse Aggregate: conforming to Normal-Density Coarse Aggregate, CAN/CSA-23.1-00, Group I, 20 to 5 mm, and 10 to 2.5 mm.  If requested by the Contract Administrator, submit evidence at least two (2) weeks before use in concrete mix showing conformance to Normal-Density Coarse Aggregate, CAN/CSA-A23.1-00, Table 5 and Table 6.  Group II may be used for special requirements such as gap grading, pumping, or for blending two (2) or more sizes to produce Group I gradings. 
	.4 Ensure that no aggregates are used that may undergo volume change due to alkali reactivity, moisture retention, or other causes.  Confirm suitability of aggregate with a petrographic analysis report if requested by the Contract Administrator. 
	.5 Water: potable, clean, and free from injurious amounts of oil, alkali, organic matter, or other deleterious matter. 
	.6 Materials are to be obtained from the same source of supply or Manufacturer for the duration of the work. 
	.7 Supplementary cementing materials: conforming to CAN/CSA-A3000. 

	2.2 Admixtures 
	.1 No admixtures other than air-entraining agent, water-reducing agent, and superplasticizer shall be used without the written authorization of the Contract Administrator, unless specified. 
	.2 Air entrainment:  conforming to ASTM Standard C260. 
	.3 Water-reducing agent:  Type WN conforming to ASTM Standard C494. 
	.4 Superplacticizer:  conforming to ASTM Standard C494. 
	.5 General Chemical Admixtures:  conforming to ASTM Standard C494. 
	.6 Calcium chloride or admixtures containing calcium chloride shall not be used in concrete. 

	2.3 Accessories 
	.1 Curing Sealer:  conforming to ASTM C309. 
	.2 Moisture Retention Film:  Master Builders Confilm. 

	2.4 Concrete Mixes 
	.1 Pay all costs for mix design. 
	.2 Provide concrete mixed in accordance with requirements of CAN/CSA-A23.1-00 and as indicated on Table A at the end of this Section and on the Drawings.  Table A and Drawing requirements shall govern where there is a difference between Table A and Drawings, and CAN/CSA-A23.1-00 Tables 6 to 10 requirements. 
	.3 Maximum allowable substitution of cement with supplementary cementing materials shall be 20% by weight except that blended cements may contain the amount of supplementary cementing materials as required for the intended purpose such as sulphate resistance.  Blended cements shall be used as blended by the Manufacturer without additional substitution of cement with supplementary cementing materials unless the resulting blend is supported with testing data showing conformance to CSA-A3000 satisfactory to the Contract Administrator. 
	.4 Use accelerating admixtures in cold weather only when accepted by the Contract Administrator.  If accepted, the use of admixtures will not relax cold weather placement requirements.  Do not use calcium chloride. 
	.5 Use set-retarding admixtures during hot weather only when accepted by the Contract Administrator. 
	.6 All admixtures must be compatible within the mix.  Concrete with freezing and thawing exposure must satisfy the durability requirements of CAN/CSA-A23.1-00, Sections 14 and 15. 
	.7 All admixtures are subject to acceptance by the Contract Administrator.  List all proposed admixtures in mix design submission.  Do not change or add admixtures to accepted design mixes without the Contract Administrator's review and acceptance. 
	.8 The water:cementing ratio must be calculated and shown based on all available mixing water excluding aggregate absorption. 
	.9 Concrete delivered to Site must be accompanied by a delivery slip indicating time of completion of mixing, design strength of concrete, air content, and actual water-cement ratio. 
	.10 Patching Mortar: 
	.1 The patching mortar shall be made of the same material and of approximately the same proportions as used for the concrete, except that the coarse aggregate shall be omitted and the mortar shall consist of not more than 1 part cement to 2.5 parts sand by damp loose volume. 
	.2 White Portland cement shall be substituted for a part of the grey Portland cement on exposed concrete in order to produce a colour matching the colour of the surrounding concrete, as determined by trial patches. 
	.3 The quantity of mixing water shall be no more than necessary for handling or placing.  Mixing water shall include 1 part latex bonding agent to 3 parts water.  Maximum water to cement ratio shall be 0.40. 

	.11 Self-compacting concrete mixes will not be permitted for use on this work. 


	3. EXECUTION 
	3.1 Placing Concrete 
	.1 Place concrete in accordance with requirements of CAN/CSA A23.1-00 and as indicated on the Drawings.  Layout of the work and accuracy of same is the Contractor's sole responsibility. 
	.2 Notify the Contract Administrator a minimum of twenty four (24) hours prior to pouring concrete.  Under no circumstances shall concrete be poured without notifying Contract Administrator, or in his absence, arranging for review of the work and sampling of concrete. 
	.3 The concrete shall be placed rapidly and evenly as near to its final position as possible to reduce the risk of segregation, flowlines, and cold joints.  Concrete shall be placed within 1.5 hours of mixing. 
	.4 Ensure all anchor bolts, seats, plates, and other items to be cast into concrete are securely placed and will not interfere with concrete placement. 
	.5 All equipment for transporting the concrete shall be cleaned of hardened concrete and foreign materials before placing concrete. 
	.6 Immediately before concrete is placed, Contractor shall carefully inspect all forms to ensure that they are properly placed, sufficiently rigid and tight, and that all reinforcing steel and embedded parts are in the correct position and secured against movement during the placing operation.  All forms shall be thoroughly cleaned. 
	.7 Concrete shall be handled from the mixer to the place of final deposit as rapidly as practicable by methods that will prevent the separation or loss of the ingredients.  Concrete shall be deposited in the forms as nearly as practicable in its final position to avoid re handling or flowing.  Vibrators shall not be used to move concrete.  Under no circumstances shall the concrete, which has partially hardened, be deposited in the forms. 
	.8 Concrete shall be thoroughly compacted by mechanical vibrators during placing operations.  Concrete shall be thoroughly worked around the reinforcement, embedded fixtures, and into the corners of the forms. 
	.9 Vibrate concrete using the appropriate size equipment as placing proceeds, in accordance with CAN/CSA-A23.1-00.  Check frequency and amplitude of vibrations prior to use.  Provide additional standby vibrators in the event of equipment failure. 
	.10 Prepare set or existing concrete by removing all laitance and loose or unsound materials and apply bonding agent in accordance with Manufacturer’s recommendations. 
	.11 Where placing operations would involve dropping the concrete more than 1.5 m, it shall be placed through canvas hoses or galvanized iron chutes.  Concrete shall not be raised at a rate greater than that for which proper vibration may be affected. 
	.12 In locations where new concrete is dowelled to existing concrete, drill holes in existing concrete, thoroughly clean the holes, place non-shrink grout in holes, and insert steel dowels so that grout is packed solidly for full depth around the dowels. 
	.13 A minimum of three (3) Calendar Days shall elapse between adjacent pours separated by construction joints or expansion joints. 
	.14 Do not place concrete if carbon dioxide producing equipment has been in operation in the building or in the enclosure during the twelve (12) hours preceding the pour.  This equipment shall not be used during placing or for twenty four (24) hours after placing.  During placing and curing concrete, surfaces shall be protected by formwork or an impermeable membrane from direct exposure to carbon dioxide, combustion gases, or drying from heaters. 
	.15 Honeycomb or embedded debris is not acceptable. 
	.16 Remove and replace defective concrete. 
	.17 Maintain accurate records of cast-in-place concrete items.  Record date, location of pour, quantity, air temperature, and test samples taken. 
	.18 Prior to the erection of the formwork for walls and beams, construction joints shall be sand blasted and cleaned. 
	.19 At the start of casting of walls or beams on slabs, a layer of grout slurry approximately 12 mm to 25 mm thick shall be placed immediately prior to the placement of concrete. 

	3.2 Cold Weather Concreting 
	.1 The requirements of this section shall be applied to all concreting operations during cold weather, i.e., if the mean daily temperature falls below 5°C during placing or curing. 
	.2 Supplementary equipment as required below shall be at the Site if concrete is likely to be placed in cold weather. 
	.3 Formwork and reinforcing steel shall be heated to at least 5°C before concrete is placed. 
	.4 The temperature of the concrete shall be maintained at not less than 10°C for seven (7) Calendar Days.  In no case, shall the heating be removed until the concrete has reached a minimum compressive strength which will be specified by the Contract Administrator as determined from compressive strength tests on specimens cured under the same conditions as the concrete work in question. 
	.5 Aggregates shall be heated to a temperature of not less that 20°C and not more than 65°C.  Water shall be heated to a temperature between 55°C and 65°C.  The temperature of the concrete at the time of placing in the forms shall be within the range specified in CAN/CSA A23.1-00 for the thickness of the section being placed. 
	.6 When the mean daily temperature may fall below 5°C, a complete housing of the work, complete with heaters, fuel, maintenance, and attendants, shall be provided. 
	.7 Combustion-type heaters may be used if their exhaust gases are vented outside the enclosures and not allowed to come into contact with concrete surfaces.  Fire extinguishers must be readily at hand wherever combustion-type heaters are used. 
	.8 When the ambient temperature is below -15°C, the housing shall be constructed so as to allow the concrete to be placed without the housing having to be opened.  If the mixing is done outside of the housing, the concrete shall be placed by means of hoppers installed through the housing.  The hoppers are to be plugged when not in use. 
	.9 When the ambient temperature is equal to or above -15°C, the Contractor will be permitted to open small portions of the housing for a limited time to facilitate the placing of the concrete. 
	.10 Before depositing any of the concrete, the Contractor shall show that enough heating equipment is available to keep the air temperature surrounding the forms within the specified range.  This shall be accomplished by bringing the temperature inside of the housing to the specified 10°C at least 12 hours prior to the start of the concrete placing. 
	.11 The Contractor shall supply all required heating apparatuses and the necessary fuel.  When dry heat is used, a means of maintaining atmospheric moisture shall be provided. 
	.12 Sufficient standby heating equipment must be available to allow for any sudden drop in outside temperatures and any breakdowns that may occur in the equipment. 
	.13 The Contractor shall keep a curing record of each concrete pour.  The curing record shall include date and location of the pour, mean daily temperature, temperatures above and below the concrete within the enclosures, temperatures of the concrete surface at several points, and notes regarding the type of heating, enclosure, unusual weather conditions, etc.  This record shall be available for review by the Contract Administrator at all times, and shall be turned over to the Contract Administrator at the end of the concreting operations. 

	3.3 Hot Weather Concreting 
	.1 General: 
	.1 The requirements of this Clause shall be applied during hot weather, i.e., when air temperatures are above 25°C during placing. 
	.2 Concrete shall be placed at as low a temperature as possible, preferably below 15°C, but not above 27°C.  Aggregate stockpiles may be cooled by water sprays and sun shades. 
	.3 Ice may be substituted for a portion of the mixing water provided the ice has melted by the time mixing is completed. 
	.4 Forms and conveying equipment shall be kept as cool as possible before concreting by shading them from the sun, painting their surfaces white, and/or the use of water sprays. 
	.5 Sun shades and wind breaks shall be used as required during placing and finishing. 
	.6 Work shall be planned so that concrete can be placed as quickly as possible to avoid “cold joints”. 
	.7 The Contract Administrator’s acceptance is necessary before the Contractor may use admixtures such as retardants to delay setting, or water-reducing agents to maintain workability and strength, and these are to be included in the mix designs submitted to the Contract Administrator. 
	.8 Curing shall follow immediately after the finishing operation. 

	.2 Hot-Weather Curing: 
	.1 When the air temperature is at or above 25°C, curing shall be accomplished by water or by using saturated absorptive fabric, in order to achieve cooling by evaporation.  Mass concrete shall be water cured for the basic curing period when the air temperature is at or above 20°C, in order to minimize the temperature rise of the concrete. 

	.3 Job Preparation: 
	.1 When the air temperature is at or above 25°C, or when there is the probability of its rising to 25°C during the placing period, facilities shall be provided for protection of the concrete in place from the effects of hot and/or drying weather conditions.  Under severe drying conditions, as defined under “Severe Drying Conditions” below, the formwork, reinforcement, and concreting equipment shall be protected from the direct rays of the sun or cooled by fogging and evaporation. 

	.4 Concrete Temperature: 
	.1 The temperature of the concrete as placed shall be as low as practicable and in no case greater than that shown below for the indicated size of the concrete section. 

	.5 Protection from Drying: 
	.1 Moderate Drying Conditions: 
	.1 When surface moisture evaporation exceeds 0.75 kg/m2/hour, windbreaks shall be erected around the sides of the structural element. 

	.2 Severe Drying Conditions: 
	.1 When surface moisture evaporation exceeds 1.0 kg/m2/hour, additional measures shall be taken to prevent rapid loss of moisture from the surface of the concrete.  Such additional measures shall consist of the following: 
	.1 Erecting sunshades over the concrete during finishing and placing operations. 
	.2 Lowering the concrete temperature. 
	.3 Placing concrete at cooler part of the day when there is little or no direct sunlight. 
	.4 Increasing humidity by applying fog spray immediately after placement and before finishing. 
	.5 Care shall be taken to prevent accumulation of water that may reduce the quality of the cement paste. 
	.6 Beginning the concrete curing immediately after trowelling.  Under certain conditions moisture retention film may be used. 


	.3 Surface Moisture Evaporation Rate: 
	.1 The monograph, Figure D1, Appendix D of CAN/CSA-A23.1-00 shall be used to estimate surface moisture evaporation rates. 



	3.4 Concrete Protection for Reinforcement 
	.1 Ensure reinforcement is placed to provide minimum concrete cover in accordance with Section 03200 – Concrete Reinforcement. 

	3.5 Construction Tolerance 
	.1 The work shall be carefully and accurately set out; true to the positioning, levels, slopes, and dimensions shown on the Drawings and conforming to Section 03200 – Concrete Reinforcement. 
	.1 Sizes of Member or Thickness of Slabs: + 6 mm, - 0 mm. 
	.2 Cover of Concrete over Reinforcement: ( 3 mm. 
	.3 Variations from Plumb: 6 mm in 3 m, 10 mm maximum. 
	.4 Variations from Flat: 3 mm in 3 m, 6 mm maximum. 

	.2 If these tolerances are exceeded, the Contractor may, at the discretion of the Contract Administrator, be required to remove and replace or to modify the placed concrete before acceptance.  The costs incurred by the Contract Administrator for such investigation, testing, or review of reconstruction and the cost of reconstruction shall be borne by the Contractor. 

	3.6 Curing and Protection 
	.1 Cure and protect freshly placed concrete in accordance with Clause 21 of CAN/CSA A23.1 00. 
	.2 All concrete shall receive moist curing for a period of at least seven (7) Calendar Days.  One of the following methods shall be used as soon as the concrete has hardened sufficiently to prevent marring: 
	.1 Surface covered with canvas or other satisfactory material and kept thoroughly and continuously wet with soaker hoses. 
	.2 A liquid membrane forming curing sealer, applied at the rate recommended by the Manufacturer.  Curing sealer shall not be used on a surface where bond is required for the finishes. 
	.3 Surfaces of concrete, which are protected by formwork that is left in place for seven (7) Calendar Days, shall not require any additional curing (except as specified for hot weather).  If the formwork is removed in less than seven (7) Calendar Days, the concrete shall receive moist curing as above. 

	.3 No concreting will be allowed until all materials required for the curing phase are on Site and ready for use. 
	.4 At the end of the curing and protection period, the temperature of the concrete shall be reduced gradually at a rate not exceeding 10°C per day until the outside air temperature has been reached. 
	.5 Concrete that is allowed to freeze or attain insufficient curing conditions shall be subject to all necessary investigations and testing as deemed necessary by the Contract Administrator and all such concrete shall be removed and the portion reconstructed as directed by the Contract Administrator, at the Contractor’s cost. 
	.6 The supply (both quantity and time of supply) of water for curing concrete shall be subject to control of the Contract Administrator and prior arrangements shall be made by the Contractor with the Contract Administrator for its supply.  The Contractor shall be responsible for, at his own cost, to supply, install, maintain, and move extensions to water services as required for conveying water to the work Site.  Water required for curing concrete will be supplied by the City, from the DBPS. 

	3.7 Defective Concrete 
	.1 Concrete not meeting the requirements of the Specifications and Drawings will be considered defective concrete; the Contractor shall remediate all defective concrete. 
	.2 Concrete not conforming to the lines, details, and grades specified herein or as shown on the Drawings shall be modified or replaced at the Contractor's expense.  Finished lines, dimensions, and surfaces shall be correct and true within tolerances specified herein. 
	.3 Concrete not properly placed resulting in honeycombing and other defects shall be repaired or replaced at the Contractor's expense. 

	3.8 Clean-Up 
	.1 As work progresses and at the completion of work, remove from Site all debris, excess materials, and equipment. 
	 
	 Table A
	Note: *  Concrete for walls and beams of containment areas shall be superplasticized; other elements with congested reinforcement may also be superplasticized subject to review by the Contract Administrator.  Superplasticized concrete slump shall be 200 ( 30. 
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	1. SHOP DRAWINGS 
	1.1 General 
	.1 Arrange for the preparation of clearly identified Shop Drawings as specified or as the Contract Administrator may reasonably request.  Shop Drawings are to clearly indicate materials, methods of construction, and attachment or anchorage, erection diagrams, connections, explanatory notes, and other information necessary for completion of the Work.  Where articles or equipment attach or connect to other articles or equipment, clearly indicate that all such attachments and connections have been properly coordinated, regardless of the trade under which the adjacent articles or equipment will be supplied and installed.  Shop Drawings are to indicate their relationship to design Drawings and Specifications.  Notify the Contract Administrator of any deviations in Shop Drawings from the requirements of the Contract Documents to allow the Contract Administrator to assess the deviations. 
	.2 Where all or part of the Shop Drawings are to be prepared under the stamp and seal of a Professional Engineer registered in the Province of Manitoba, the Contract Administrator will limit that review to an assessment of the completeness of the part of the submission so stamped and sealed. 

	1.2 Submission Requirements 
	.1 Coordinate each submission with requirements of the Work and Contract Documents.  Individual submissions will not be reviewed until all related information is available. 
	.2 Accompany all submissions with a transmittal letter, in duplicate, containing: 
	.1 Date 
	.2 Project title and Bid Opportunity number 
	.3 Contractor's name and address 
	.4 Specification Section number for each submittal 
	.5 Submittal number and revision number in the following format: 
	.1 793 - Spec Section # - Submittal # - Revision # (e.g. 793-05500-001-1). 
	.2 The first submittal is numbered 1 with sequential numbering after that for revisions. 

	.6 Identification and quantity of each Shop Drawing product 
	.7 Equipment tag number 
	.8 Other pertinent data 

	.3 Submissions shall include: 
	.1 Date and revision dates 
	.2 Project title and number 
	.3 Name, email address, and address of: 
	.1 Contractor 
	.2 Manufacturer 

	.4 Contractor's stamp, signed by Contractor's authorized representative, certifying approval of submissions, verification of field measurements and compliance with Contract Documents. 
	.5 As required in the specifications, the seal and signature of a Professional Engineer registered in the Province of Manitoba. 

	.4 Details of appropriate portions of work as applicable: 
	.1 Fabrication 
	.2 Layout showing dimensions including identified field dimensions and clearances 
	.3 Setting or erection details 
	.4 Capacities 
	.5 Performance characteristics 
	.6 Standards 


	1.3 Drawings 
	.1 Original Drawings or modified standard Drawings provided by the Contractor to illustrate details of portions of Work which are specific to project requirements. 
	.2 Maximum sheet size:  850 x 1050 mm. 
	.3 Submit .pdf files and one (1) reproducible copy of Shop Drawings.  The Contract Administrator will return the reproducible copy with comments transcribed. 
	.4 Cross-reference Shop Drawing information to applicable portions of the Contract Documents. 
	.5 Include reviewed Shop Drawings in all O&M Manuals. 

	1.4 Product Data 
	.1 Product Data; Manufacturer’s catalogue sheets, brochures, literature, performance charts, and diagrams used to illustrate standard manufactured products. 
	.2 Submit twelve (12) copies of product data. 
	.3 Sheet size:  215 x 280 mm.  

	1.5 Procedure and Routing  
	.1 The Contractor shall provide to the Contract Administrator .pdf files and one (1) reproducible copy of the Shop Drawings and corresponding submittal transmittal form(s) complete with the information specified in 1.3 Submission Requirements. 
	.2 The Contractor shall simultaneously email the .pdf version of these same Shop Drawings and submittal transmittal forms to the Contract Administrator.  The Contractor shall ensure the .pdf version of the Shop Drawings and corresponding submittal transmittal form(s) are identical to the printed copies being distributed for review.  When the total size of the email is greater than 5 MB, the Contractor shall post the .pdf version of the Shop Drawings and submittal transmittal form(s) to an accessible place on the internet (provided by the Contract Administrator) and an e-mail notification is to be sent to all parties listed above when posting is complete. 
	.3 The routing and the names of individuals responsible for receiving submittals will be identified by the Contract Administrator at the pre-construction meeting held pursuant to D4.2. 
	.4 Upon review of the Shop Drawings, the Contract Administrator will e-mail the .pdf version of the annotated Shop Drawings and corresponding transmittal form(s) to the Contractor.  When the total size of the email is greater than 5 MB, the Contract Administrator will post the .pdf version of the Shop Drawings and corresponding transmittal form(s) to the same accessible place on the internet and an e-mail notification will be sent to the Contractor.  Two (2) printed copies of the reviewed Shop Drawings will be sent back to the Contractor. 

	1.6 Shop Drawing Review 
	.1 Shop Drawing review by the Contract Administrator is solely to ascertain conformance with the general design concept.  Responsibility for the approval of detail design inherent in Shop Drawings rests with the Contractor and review by the Contract Administrator shall not imply such approval. 
	.2 Review by the Contract Administrator shall not relieve the Contractor of his responsibility for errors or omissions in Shop Drawings or for proper completion of the Work in accordance with the Contract Documents. 
	.3 Shop Drawings will be returned to the Contractor with one of the following notations: 
	.1 When stamped "REVIEWED", distribute additional copies as required for execution of the Work.  
	.2 When stamped "REVIEWED AS MODIFIED", ensure that all copies for use are modified and distributed, same as specified for "REVIEWED".  
	.3 When stamped "REVISE AND RE SUBMIT", make the necessary revisions, as indicated, consistent with the Contract Documents and submit again for review.  
	.4 When stamped "NOT REVIEWED", submit other drawings, brochures, etc., for review consistent with the Contract Documents. 
	.5 Only Shop Drawings bearing "REVIEWED" or "REVIEWED AS MODIFIED" shall be used on the Work unless otherwise authorized by the Contract Administrator. 

	.4 After submittals are stamped "REVIEWED" or "REVIEWED AS MODIFIED", no further revisions are permitted unless re-submitted to the Contract Administrator for further review. 
	.5 Any adjustments made on Shop Drawings by the Contract Administrator are not intended to change the Contract Price.  If it is deemed that such adjustments affect the Contract Price, clearly state as such in writing prior to proceeding with fabrication and installation of Work. 
	.6 Make changes in Shop Drawings which the Contract Administrator may require consistent with Contract Documents.  When re submitting, notify the Contract Administrator in writing of any revisions other than those requested by the Contract Administrator. 
	.7 Shop Drawings indicating design requirements not included in the Contract Documents require the seal of a Professional Engineer registered in the Province of Manitoba.  If requested, submit engineering calculations for review, sealed by a Professional Engineer. 

	1.7 Operating and Maintenance Manuals 
	.1 Refer to Section 01730 – Operations and Maintenance Manuals. 
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	1. GENERAL 
	1.1 Section Includes 
	.1 Quality Control requirements 
	.2 Inspection and testing, administrative and enforcement requirements.  
	.3 Tests and mix designs.  
	.4 Mock-ups.  
	.5 Mill tests.  

	1.2 Precedence 
	.1 Refer to C:2. 

	1.3 Related Sections (Not Used) 
	1.4 References 
	.1 Unless the edition number and/or date are specified, any reference to the Manufacturer’s and published codes, standards and specifications shall mean the latest edition published by the issuing authority, and in effect three (3) Business Days before the Submission Deadline. 
	.2 Referenced standards and specifications define minimum requirements.  Work in quality exceeding these minimum requirements conforms to the Contract. 
	.3 Any reference to a Manufacturer’s direction, instruction, or specification shall be deemed to include full information on storing, handling, preparing, mixing, installing, erecting, applying, or other matters concerning the products pertinent to their use and their relationship to the products with which they are incorporated. 
	.4 Any reference to regulatory authorities includes all authorities having jurisdiction. 
	.5 Any reference to a Specification section includes all Drawings and Schedules related to the work of that section. 

	1.5 Inspection 
	.1 Refer to C:11. 

	1.6 Independent Inspection Agencies 
	.1 Except where inspecting, testing and similar quality control services are specifically indicated to be the Contractor’s responsibility, the City will engage Independent Inspection/Testing Agencies for the purpose of inspecting and/or testing portions of Work.  Cost of such services will be borne by the City.  
	.2 Where inspecting, testing and similar quality control services are specifically indicated in the Specification Sections as the Contractor’s responsibility, the Contractor shall engage appropriate Independent Inspection/Testing Agencies.  Cost of such services will be borne by the Contractor. 
	.3 Where the City has engaged an Inspection/Testing Agency for testing and inspection of a part of the Work and the Contractor is also required to engage an Inspection/Testing Agency for the same or related part of the Work; the Contractor shall not employ the same agency engaged by the City without the prior written approval of the Contract Administrator. 
	.4 Employment of Inspection/Testing Agencies does not relax responsibility to perform Work in accordance with Contract Documents.  
	.5 If defects are revealed during inspection and/or testing, appointed agency may require additional inspection and/or testing to ascertain full degree of defect. Regardless of original responsibility, pay costs for additional inspection and testing, retesting, re-inspection.  

	1.7 Access to Work 
	.1 Refer to C:11. 

	1.8 Procedures 
	.1 Refer to C:11. 
	.2 Submit for the Contract Administrator’s approval a written Quality Control Plan prior to start of any on site activities.  The plan shall include as a minimum: 
	.1 Contractor’s approach and philosophy to QA/QC during construction.  
	.2 Contractor’s method for identification and tracking of all control documents.  
	.3 Organization chart showing proposed personnel and key contacts for QA/QC. 
	.4 QC Representative and any subordinate experts. Submit resumes for the Contract Administrator’s approval. 
	.5 QC Representative’s on Site presence and participation in pre-installation, and Subcontractor meetings. 
	.6 Contractor’s bi-weekly QC report, including results of contractor certifications, test results, corrective action and follow-up on any deficiencies in the Project’s quality control.  
	.7 A list of proposed Inspection/Testing Agencies and their qualifications. 


	1.9 Rejected Work 
	.1 Refer to C:11. 
	.2 Make good other Contractor's work damaged by such removals or replacements promptly.  

	1.10 Reports 
	.1 For inspecting, testing and similar quality control services which are the Contractor’s responsibility, submit four (4) copies of inspection and test reports to the Contract Administrator, unless specified otherwise. 
	.2 Each report shall include: 
	.1 Date of issue 
	.2 Contract name and number 
	.3 Name, address and telephone number of Inspection/Testing Agency 
	.4 Name and signature of inspector and tester 
	.5 Date of inspection or test 
	.6 Identification of the product and Specification section covering inspected or tested Work 
	.7 Location of the inspection or the location from which the tested product was derived 
	.8 Type of inspection or test 
	.9 Complete inspection or test data 
	.10 Test results and an interpretation of test results 
	.11 Ambient conditions at the time of sample taking and testing 
	.12 The remarks and observations on compliance with the Contract Documents 
	.13 Recommendations on retesting or other corrective action where necessary 
	.14 Signature of a qualified and authorized representative of the Agency 

	.3 Submit reports within forty eight (48) hours, and notify the Contract Administrator forthwith if the report indicates improper conditions or procedures. 
	.4 Refer to Specification section for definitive requirements. 

	1.11 Tests and Mix Designs 
	.1 Furnish test results and mix designs as specified or reasonably required by the Contract Administrator. 
	.2 Refer to Specification section for definitive requirements. 

	1.12 Mock-ups 
	.1 Prepare mock-ups as identified in Specification Sections.  Include for Work of all Sections required to provide mock-ups.  
	.2 Construct in locations as identified in Specification sections or as otherwise approved by the Contract Administrator.  
	.3 Prepare mock-ups for the Contract Administrator’s review with reasonable promptness and in an orderly sequence, so as not to cause any delay in Work.  
	.4 Failure to prepare mock-ups in ample time is not considered sufficient reason for an extension of Contract Time and no claim for extension by reason of such default will be allowed.  
	.5 Specification section identifies whether mock-up may remain as part of Work or if it is to be removed and when. 

	1.13 Mill Tests 
	.1 Submit mill test certificates as specified or reasonably required by the Contract Administrator. 
	.2 Refer to Specification section for definitive requirements. 

	1.14 Equipment and Systems 
	.1 Submit adjustment and balancing reports for mechanical, electrical, and other equipment systems.  
	.2 Refer to Specification Section for definitive requirements. 
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	1. PRODUCTS 
	1.1 Manufacturers' Directions 
	.1 Unless otherwise specified, install or erect all products in accordance with Manufacturers' recommendations.  Do not rely on labels or enclosures provided with products.  Obtain instructions directly from Manufacturers. 
	.2 Notify the Contract Administrator, in writing, of any conflicts between the Specifications and Manufacturers' instructions so that the Contract Administrator may establish the course of action. 
	.3 Improper installation or erection of products due to failure in complying with these requirements authorizes the Contract Administrator to require any removal and re installation that may be considered necessary, at no increase in Contract Price. 

	2. WORKMANSHIP 
	2.1 Concealment 
	.1 In finished areas conceal all pipes, ducts and wiring except where indicated otherwise on Drawings or in Specifications. 
	.2 Before installation inform the Contract Administrator if there is a contradictory situation. 

	2.2 Location of Fixtures 
	.1 Consider the location of fixtures, outlets, and other mechanical and electrical items indicated on Drawings as approximate.  The actual location of these items is to be as required or directed to site conditions at the time of installation and as is reasonable. 
	.2 Before installation inform the Contract Administrator if there is a contradictory situation.  Install as directed. 

	2.3 Cutting and Remedial Work 
	.1 Perform all cutting and remedial work that may be required to make the several parts of the Work come together properly.  Coordinate and schedule the Work to ensure that cutting and remedial work are kept to a minimum. 
	.2 Employ specialists familiar with the materials affected in performing cutting and remedial work.  Perform in a manner to neither damage nor endanger any portion of the Work. 
	.3 Do not cut, drill or sleeve any load bearing members without written acceptance of the Contract Administrator. 
	.4 The Contractor is to perform work so as to minimize dust. 

	2.4 Fastenings 
	.1 Provide metal fastenings and accessories in same texture, colour and finish as adjacent material unless otherwise specified. 
	.2 Prevent electrolytic action between dissimilar metals and materials. 
	.3 Use non-corrosive, non-staining fasteners and anchors for securing exterior Work unless otherwise specified. 
	.4 Space anchors within their load limit or shear capacity and ensure that they provide positive permanent anchorage.  Wood plugs are not acceptable. 
	.5 Keep exposed fastenings to a minimum, space evenly and lay out neatly. 
	.6 Fastenings which cause spalling or cracking of material to which anchorage is made are not acceptable. 


	3. MEASUREMENT 
	3.1 Metric Project 
	.1 Unless otherwise noted, this Project has been designed and is to be constructed in the SI nominal metric system of measurements. 
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	1. DESCRIPTION 
	.1 This Section supplements the requirements for the provision of O&M Manuals as described in Section 01300 – Submittals. 
	.2 Furnish complete operations manuals and maintenance information as specified in this Section for installation, check-out, operation, maintenance, and lubrication requirements for each system. 
	.3 Customize the operations manuals and maintenance information to describe the systems actually furnished.  Do not include extraneous data, options, or sizes not furnished (cross out or remove if required).  
	.4 Assemble, coordinate, bind, and index required data into an O&M Manual. 
	.5 Three (3) draft copies of the manuals shall be submitted a minimum of sixty (60) days prior to Substantial Performance of the Work for review and comments.  A maximum of eight (8) weeks after review, twelve (12) copies and one (1) .pdf version of the final manuals shall be supplied.   
	.6 In addition to the twelve (12) hard copies, submit an electronic version of the O&M Manual. 
	.7 Materials:  Label each Section with tabs protected with celluloid covers, fastened to hard paper dividing sheets. 
	.8 Type lists and notes. 
	.9 Drawings, diagrams and Manufacturer's literature must be legible.  Drawings larger than 280 x 430 mm must be folded and placed inside plastic pockets. 

	2. OPERATION AND MAINTENANCE MANUAL CONTENTS AND ORGANIZATION 
	.1 Provide the Manufacturer’s standard O&M manuals for the systems supplied.  If the Manufacturer's standard manuals do not contain all the required information, provide the missing information in supplementary documents and Drawings inserted behind appropriate tabs in the manual binder. 
	.2 When more than one (1) piece of identical system is supplied, provide only one (1) set of operations manuals. 
	.3 One (1) set of operations manuals may be provided when more than one (1) piece of similar equipment or instruments are supplied, such as different sizes of the same model, and all similar pieces are covered in the same standard Manufacturer's O&M manual. 
	.4 When similar equipment or instruments are provided by the same Manufacturer, but are not covered in the same standard Manufacturer's O&M manual, their specific manuals may be bound in the same 3-ring binder.  Separate specific manuals with tab dividers labelled with the appropriate equipment numbers. 
	.5 Provide a cover sheet, bound as the first page of each manual, with the following information: 
	.1 Contract name and number. 
	.2 System identification. 

	.6 Provide a table of contents listing the contents of the manual and identifying where specific information can be located. 


	3. FIELD CHANGES NOT APPLICABLE 
	.1 Following the acceptable installation and operation of an equipment item, modify and supplement the item's instructions and procedures to reflect any field changes or information requiring field data. 

	4. COMMISSIONING DATA 
	.1 Provide in hard cover 3-ring binders for 215 x 280 mm paper labelled "COMMISSIONING DATA" one (1) copy of: 
	.1 All completed equipment testing and commissioning forms. 
	.2 All completed equipment checklists and performance reports, including noise and vibration analysis, instrumentation calibration data, and all other relevant information. 
	.3 All system performance reports. 



	5. WARRANTIES 
	.1 Provide in hard cover 3-ring binders for 215 x 280 mm paper labelled "WARRANTIES" one (1) copy of: 
	.1 Manufacturers' standard Warrants and Guarantees.  Include the name and telephone number of the contact person.  Indicate the time frame of each Warrant or Guarantee on the list. 
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	1. GENERAL 
	1.1 Submittals 
	.1 Shop Drawings:  Show shade arrangements, layout, location within window framing, controls, fixing devices and method of installation. 
	.2 Sample:  Duplicate 300 mm x 300 mm sample of each type of shade fabric. 

	2. PRODUCTS 
	2.1 Manual Roller Shades 
	.1 Operation:  Manual chain and roller operated system, incorporating an adjustable slip clutch to control rate of fall. 
	.2 Chain:  Continuous loop of stainless steel beads, capable of resisting 400 N pull. 
	.3 Bracket Operating Assembly:  3 mm steel bracket and injection moulded delrin components assembled on 11 mm diameter welded steel shaft.  Provide wall, jamb or ceiling mounting and centre brackets as required.  Reversible for left hand or right hand operation. 
	.4 Shade Roller:  Extruded 6063 T6 aluminium tube, sized to suit operating system with asymmetrically shaped mounting channels to which a matching snap in vinyl spline can be mounted. 
	.5 Shade Spline:  Extruded vinyl with asymmetrical insertion locking channels and embossed shade guide. 
	.6 Tube and plug and pin assembly shall be tapered to assure alignment and shade edge protection. 
	.7 Fascia:  1.6 mm extruded aluminium, designed to snap on to shade mounting bracket assembly with concealed fastening devices.  Provide removable fascia filler to bridge window mullions where indicated.  

	2.2 Shade Fabric 
	.1 Sun Control Fabric:  Heat seal, non-ravelling, 0.76 mm single thickness vinyl fabric woven from 0.46 mm diameter extruded vinyl yarn of 21% polyester and 79% reinforced vinyl, 3% open bi-directional, colour to be selected from manufacturer's standard offering. 
	.2 Fabrication:  Square with shade spline for fastening directly to shade roller.  Seal single length mill finished aluminium flat hembar within hem.  Reinforce fabric with heat sealed spring tempered stainless steel batten stiffeners at 900 mm centers. 

	2.3 Finishes 
	.1 Finish exposed to view aluminium and steel components in baked-on enamel, white colour. 
	.2 Finish exposed to view aluminium components in clear anodized coating. 


	3. EXECUTION 
	3.1 Installation 
	.1 Securely install work, accurately aligned and free of sag. 
	.2 Coordinate installation and fastenings with window and ceiling trades, and trades providing adjacent finishes. 
	.3 Provide, as part of work of this Section, custom trim components including gypsum board and tee bar trim items to accommodate adjacent ceiling systems and finishes to approval of Contract Administrator. 
	.4 Install shades in accordance with Manufacturer's instructions and as indicated, in true, flat planes. 

	3.2 Adjustment and Cleaning 
	.1 Adjust shades for smooth operation and correct alignment.  Clean shades and remove finger marks and smudges from shades and adjacent surfaces.  Leave shades in raised position at completion of work of this Section. 
	.2 Clean and make good surfaces soiled or otherwise damaged in connection with work of this Section.  Pay cost of replacing finishes or components that cannot be satisfactorily cleaned. 
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	1. GENERAL 
	1.1 Quality Assurance 
	.1 Execute the Work of this Section by fully equipped, expert craftsmen, highly skilled in millwork fabrication. 
	.2 Quality of work and materials:  Unless otherwise specified, comply with the requirements for Premium Grade in accordance with the 2005 AWI/AWMAC Architectural Woodwork Quality Standards Illustrated Eighth Edition Version 2 (AWI/AWMAC QSI). 
	.3 Finish matching:  Finish for solid wood members shall match wood veneer finish. 

	Definitions 
	.1 Exposed Surfaces:  Surfaces exposed to view.  Surfaces visible when doors and drawers are closed, backs of hinged doors and edges of hinged doors when opened. 
	.2 Semi-Exposed Surfaces:  Surfaces that become visible when drawers and doors are opened. 
	.3 Concealed Surfaces:  Surfaces not visible after installation. 

	Delivery, Storage and Handling 
	.1 Store work in a temperature and humidity controlled area. 
	.2 Protect fire-retardant materials against high humidity and moisture. 
	.3 Provide protective coverings of suitable material; take special precautions at corners. 
	.4 Provide dry storage areas.  Stack materials with 150 mm (6") clearance off the floor. 

	Submittals 
	.1 Shop Drawings:  Show large scale details of construction.  Indicate profiles of members, jointing, fastening, strapping, cut-outs for mechanical and electrical services and related items. 
	.2 Samples:  Duplicate 150 x 150 mm (6" x 6") samples of wood veneers for review, show colours and details of edging, forming and construction. 

	PRODUCTS 
	2.1 Materials 
	.1 Wood Members:  Clean, seasoned, straight, square and true on all four sides.  Comply with minimum size and tolerances of CSA 0141.  Grade-mark all wood materials.  Kiln dry wood materials for interior use to a moisture content of 4 to 8%, and 7 to 10% for exterior use. 
	.2 Wood Veneer:  AWI/AWMAC QSI Grade AA, species, cut and matching as indicated, equal width, uniform, clean, without open defects, patches, plastic repair, minimum 0.80 mm (1/32") thick after sanding. 
	.3 Plywood:  Veneer core plywood. 
	.1 Douglas Fir plywood:  CSA 0121; Western Softwood Plywood: CSA 0151.  Exposed two sides shall be Grade S2S, and exposed one side shall be Grade S1S. 
	.2 Hardwood Plywood:  CSA 0115, Type II (Type I for high humidity conditions).  Exposed faces of Good Sequence Matched, selected veneers, and unexposed faces of Sound Grade, So, veneers.  Where veneers are scheduled for painting use Good Grade, G veneers. 
	.3 Consider cabinet doors exposed on both sides. 

	.4 Particleboard:  ANSI A208.1, 720 kg/m2 (45 lb/ft3) density, mat formed wood particleboard. 
	.5 Medium Density Fibreboard (MDF):  ANSI A208.2, density 769 kg/m3 (48 lb/ft3). 
	.6 Concealed Framing:  NLGA, S-Dry No. 1 grade Ontario White Pine or Douglas Fir, comply with BCLMA Construction grade. 
	.7 Exposed Framing, Solid Members and Trim: 
	.1 Stained Finish:  As specified or, where not specified, of species indicated on Drawings, quarter sawn, architectural grade, matched or compatibility of grain and colour. 
	.2 Painted Finish:  Birch, quarter sawn, good grade. 

	.8 Sealer:  Water-repellent, low VOC, clear, colourless, penetrating wood sealer, compatible with final finish. 
	.9 Adhesives:  Recommended by manufacturer for intended use. 
	.10 Factory Finish:  TR6, AWI/AWMAC QSI Section 1500. 
	.11 Hardware:  As indicated on drawing. 
	.12 Stainless Steel Sheet: ASTM A167, Type 304, shop finish. 
	.13 Float Glass: CAN/CGSB 12.3, clear, glazing quality. 
	.14 Tempered Safety Glass:  CAN/CGSB-12.1 Type 2, Class B, heat treated using the horizontal tong free method.  Cut glass clean and free of nicks and damaged edges.  Grind smooth and polish exposed glass edges.  Do not cut or abrade glass after heat treatment is applied. 

	Fabrication - General 
	.1 As far as practical, shop assemble work for delivery to site ready for installation and in size easily handled and to ensure passage through building openings.  Leave ample allowance for fitting and scribing on the job. 
	.2 Fabricate work square and to the required lines.  Recess and conceal fasteners and anchor heads.  Fill with matching wood plugs. 
	.3 Make each unit rigid and self supporting, suitable for individual removal. 
	.4 Provide wood members free from bruises, blemishes, mineral marks, knots, shake and other defects and select for colour, grain and texture.  Machine and hand sand surfaces exposed in the finished work to an even, smooth surface free from defects detrimental to appearance. 
	.5 Finish exposed edges and curves smooth.  Keep contrast in colour and grain in adjoining materials to a minimum. 
	.6 Provide running members in the maximum lengths obtainable.  Provide thickness of members in maximum dressed size of standard lumber.  Where thickness or width indicated is not available in hardwoods, use glue laminations to obtain sizes required. 
	.7 Spline or key solid boards 150 mm (6") and wider and glue under pressure.  Unless otherwise specified or indicated, book-match veneered faces, using selected and approved veneers.  Provide unexposed backs of veneers having the same physical characteristics as the face veneer. 
	.8 Design and fabricate work to allow for expansion and contraction of the materials.  Unless otherwise specified, work shall be glued, and blind screwed or nailed.  Properly frame material with tight, hairline joints and hold rigidly in place.  Use glue blocks where necessary. 
	.9 Conceal joints and connections wherever possible.  Locate prominent joints where directed.  Glue and pin mortise and tenon joints.  Intermediate joints between supports will not be permitted.  Set and fill surface nails.  Prevent opening-up of glue lines in the finished work. 
	.10 Comply with glue manufacturer's recommendations for lumber moisture content, glue shelf life, pot life, working life, mixing, spreading, assembly time, time under pressure and ambient temperature. 
	.11 Provide exposed and grain of solid members and edges of exposed panels with matching solid edging at least 6 mm (¼") thick. 
	.12 Seal wood items before they leave the fabricating shop.  For surfaces to receive a natural or stain finish ensure that the sealer is compatible with the final finish.  Co-operate with Section 09900 – Finish Painting and obtain written approval of proposed sealer. 
	.13 Fit door, drawer, gable and other edges with 13 mm (½") hardwood strips prior to application of veneer edging or subsequent finishing. 
	.14 Set nails and screws, apply wood filler to indentations, sand smooth and prepare to receive finish.  Clean, ensure surfaces are free of dust. 

	FABRICATION – reception desk 
	.1 Framing:  Solid stock framing assembled with machined dovetailed, mortised tennoned or blind dado joints adequately glued and secured with screws. 
	.2 Countertops:  Provide cut-outs for fitments and services as required. 
	.3 Gables:  Attach gables to framing with tongue and groove.  Reinforce connections with supplementary metal angles. 
	.4 Backs:  Conceal joints behind framing, rout backs into end gables. 
	.5 Doors:  19 mm (¾") thick particle board.  Flush overlay construction. 
	.6 Drawers:  Stock fronts, backs, sides, dividers, and plywood bottoms.  Joints glued. 
	.7 Base:  Solid stock of height equal to base in room. 

	Fabrication – Wood Veneer Work 
	.1 Check job dimensions and conditions.  Do not proceed until unsatisfactory conditions are corrected. 
	.2 As far as practical, assemble work at the shop and deliver to the job ready for installation.  Leave ample allowance for fitting and scribing on the job. 
	.3 Fabricate work square and to required lines.  Recess and conceal fasteners and anchor heads. 
	.4 Parallel clip veneer pieces in equal widths and join by tapeless splicer and glue. 
	.5 Provide unexposed backs of panels with backing veneer having the same physical characteristics as the face veneer. 
	.6 Properly join panels with tight, hairline joints and hold rigidly in place with assembly bolts.  Use glue blocks where necessary.  Conceal joints and connections.  Locate prominent joints where directed.  Intermediate joints between supports will not be permitted.  Prevent opening-up of glue lines in the finished work. 
	.7 Comply with glue Manufacturer's Recommendations for moisture content, glue shelf life, pot life, working life, mixing, spreading, assembly time, time under pressure and ambient temperature. 

	Fabrication - Trim 
	.1 Trim members shall be of sizes and profiles indicated.  Trim members shall be slow-fed work, free from chatter and other machine marks. 
	.2 Provide trim over 60 mm (2½") wide with backs ploughed or kerfed.  Mitre all joints.  Carefully machine drum-sand exposed flat surfaces.  Minimize sanding on the job. 

	2.6 Factory Finish 
	.1 Factory finish work scheduled to receive stained and clear finish to match approved control sample.  Apply finish in accordance with manufacturer's approved methods using approved equipment to cut outs, exposed and semi-exposed surfaces.  Unfinished work will be listed as deficiencies. 
	.2 Spray finish work to AWI/AWMAC QSI Section 1500 Conversion Varnish Premium Grade.  Apply wash coat.  Let dry and sand lightly.  Apply first shade coat, let dry and sand.  Apply second shade/toner coat, let dry and sand.  Apply 1 coat of sealer, let dry and sand.  Apply top coat with clear alkyd amino conversion varnish, 45 degree sheen. 
	.3 Sand smooth work and clean surfaces free of dust before applying successive coat.  Carefully sand with even strokes to provide perfect, scratch free surface. 


	EXECUTION 
	3.1 Installation 
	.1 Set and secure materials and components in place, rigid, straight, level, plumb and square with hairline joints.  Scribe neatly to adjoining surfaces; install blocking and fillers required.  Secure units using concealed fasteners. 
	.2 Provide matching scribing closer strips between units and walls or similar surfaces. 
	.3 Provide heavy duty fixture attachments for wall mounted cabinet work. 
	.4 Apply sealant between units and adjacent wall and floor surface, around sills, pipes and escutcheon plates and similar areas to seal and finish installation, in accordance with Section 07900 – Joint Sealants. 
	.5 Make allowances around perimeter where fixed objects pass through or project into carpentry work to permit normal movement without restriction. 
	.6 Touch up cut edges and surfaces with sealer. 
	.7 Apply water resistant building paper or bituminous coating over wood framing members in contact with cementitious construction. 
	.8 After installation, adjust operating hardware for proper fit and function. 
	.9 Protect finished surfaces by approved means.  Do not remove until immediately before Substantial Performance. 
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	1. GENERAL 
	1.1 Design Requirements 
	.1 Design frame assembly to accommodate expansion and contraction when subjected to minimum and maximum surface temperature of  35°C to 35°C. 
	.2 Maximum deflection for exterior steel entrance screens and transoms under wind load of 1.2 kPa not to exceed 1/175th of span. 
	.3 Install work to CSDFMA Installation Guide. 

	1.2 Quality Assurance 
	.1 Fabrication:  Comply with requirements of Canadian Steel Door and Frame Manufacturers' Association. 
	.2 Source Limitations:  Obtain doors and frames through one source from a single manufacturer. 

	1.3 Requirements of Regulatory Agencies 
	.1 Fire Rated Assemblies:  Labelled and listed by a nationally recognized testing agency having factory inspection service in conformance with CAN4 S104M and CAN4 S105M for fire protection ratings indicated. 
	.2 Oversize Fire Rated Assemblies:  For units exceeding sizes of tested assemblies, provide certification by a testing agency acceptable to authorities having jurisdiction that doors comply with construction requirements for tested and labelled fire protection rated assemblies except for size. 
	.3 Install labelled steel fire rated doors and frames to NFPA 80 except where specified otherwise. 

	1.4 Submittals 
	.1 Shop Drawings:  Indicate each type of door and frame, material, steel core thicknesses, mortises, reinforcements, location of exposed fasteners, openings, arrangement of hardware and fire rating. 

	1.5 Delivery, Storage, and Handling 
	.1 Brace and protect doors and frames to prevent distortion during shipment.  Store in a secure dry location. 
	.2 Store doors vertically, resting on planks, with blocking between to allow air to circulate. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Metallic Coated Sheet Steel:  ASTM A568M Class 1 Commercial grade steel, hot-dip galvanized to ASTM A 653/A653M ZF75/A25 zinc coated (Galvanized) or ZF180/A40 zinc-iron alloy-coated (Galvannealed). 
	.2 Minimum Core Thickness, Without Coating:  Metallic Coated Sheet Steel: 
	.1 Interior Door and Sidelight Frames:  1.519 mm (0.060”) 
	.2 Doors and Panels, Hollow Steel Construction 
	.1 Face Sheets:  1.519 mm (0.060”) 
	.2 Vertical Stiffeners, 0.912 mm (0.036”) 

	.3 Lock and Strike Reinforcements:  2.66 mm (0.1”) 
	.4 Hinge and Pivot Reinforcements:  3.416 mm (0.134”) thick by 38 mm (1½”) wide by 150 mm (6”) longer than hinge and pivot, secured by not less than 6 spot welds. 
	.5 Flush Bolt Reinforcement:  2.66 mm (0.1”) 
	.6 Surface Applied Hardware Reinforcements:  2.66 mm (0.1”) 
	.7 Closer or Holder Reinforcements:  2.66 mm (0.1”) 
	.8 Top and Bottom End Channels and Caps:  1.6 mm (0.060”) 
	.9 Mortar Guard Boxes:  0.759 mm (0.03”) 
	.10 Glass Stops (Screw Fixed or Snap-In Types):  0.912 mm (0.036”) 
	.11 Floor Anchors:  1.6 mm (0.060”) 
	.12 Jamb Spreaders:  0.912 mm (0.036”) 
	.13 Frame Anchors: 
	.1 Masonry T strap Type:  1.214 mm (0.048”) 
	.2 Masonry Stirrup-strap Type:  50 mm x 250 mm x 1.6 mm (2” x 10” x 0.060”) 


	.3 Adhesives for Steel Components:  Heat resistant, spray grade, resin reinforced neoprene/rubber (polychloroprene) based, low viscosity, contact cement. 
	.4 Touch up primer:  CAN/CGSB 1.181, Zinc rich primer. 
	.5 Door Silencers: single stud rubber/neoprene type. 
	.1 Single Door:  Three (3) silencers on strike jamb. 
	.2 Double Door:  Two (2) silencers at head of each door leaf. 

	.6 Welding:  CSA W59-M. 
	.7 Filler:  Metallic paste, manufacturer's standard. 
	.8 Thermal Break:  Rigid polyvinylchloride extrusion. 

	2.2 Fabrication - General 
	.1 Fabricate work in accordance with CSDFMA specifications. 
	.2 Blank, reinforce, drill, and tap units for mortised, templated hardware, and electronic hardware using templates provided by the hardware suppliers.  Reinforce units for surface mounted hardware. 
	.3 Do welding to CSA W59. 
	.4 Apply at factory; touch up primer to doors and frames manufactured from metallic coated steel where coating has been removed during fabrication. 
	.5 Make provisions in doors and frames to suit requirements of Section providing security devices. 
	.6 Fabricate fire rated assemblies to ULC requirements and bearing ULC, cUL or Warnock Hersey International Ltd., label, as acceptable to authorities having jurisdiction. 
	.7 Locate fire rating labels on the inside of the frame hinge jamb and door hinge edge midway between the top hinge and the head of the door. 

	2.3 Fabrication – Frames and Screens 
	.1 Fabricate frames to profiles and maximum face sizes as required to suit design, welded construction.   
	.2 Cut mitres and joints accurately and weld continuously on inside of frame profile. 
	.3 Grind welded corners and joints to flat plane, fill with metallic paste filler and sand to uniform smooth finish. 
	.4 Protect mortised cutouts with mortar guard boxes in masonry and concrete constructions.  Conceal fastenings except where exposed fastenings are required.   
	.5 Fabricate metal screens to profiles required.  Supply jamb and mullion extensions and anchors required to secure screens to the structure or framing provided under other construction.  Fabricate anchorage to prevent transfer of load from support framing to the screens when deflection of structure occurs.  Provide concealed reinforcement for screens to receive handrails.  Provide closely fitted steel glass stops where required.  Mitre corners.  Drill and countersink fasteners symmetrically at min 150 mm (6") o.c.  Screw stops in place. 
	.6 Provide jamb anchors for fixing at floor. 
	.7 Provide three bumpers on strike jamb for each single door, and two bumpers at head of frame for each door leaf in double doors. 

	2.4 Fabrication - Doors 
	.1 Doors General: Fabricate swing type doors, flush, with provision for glass and/or louvre openings as required.  
	.2 Fabricate doors with longitudinal edges seamless, continuously welded, filled and sanded flush. 
	.3 Hollow Steel Construction:  Form each face sheet for exterior and interior doors from sheet steel.  Reinforce doors with vertical stiffeners, securely welded or laminated to each face sheet at 150 mm (6”) on centre maximum.   
	.4 Fabricate doors with top and bottom steel channels full width of door and welded to both faces.  

	2.5 Fabrication – Glazing Stops 
	.1 Fixed Glazing Stops:  Formed integral with door faces and frames, minimum 16 mm (e”) high, unless otherwise indicated. 
	.1 Locate fixed stops on outside of exterior and on secure side of interior doors and frames. 

	.2 Loose Glazing Stops:  Minimum 0.8 mm (0.032”) thick, formed channel, fabricated from same material as frames in which they are installed.  Minimum 16 mm (e”) high unless otherwise indicated. 
	.1 Locate loose stops on inside of doors and frames. 

	.3 Form corners of stops with butted or mitered hairline joints. 
	.4 Coordinate rabbet width between fixed and loose stops with type of glazing and type of installation indicated. 
	.5 Fasteners:  Vandal resistant, countersunk flat or oval head machine screws spaced uniformly not more than 225 mm (9”) o.c., and not more than 50 mm (2”) from each corner. 


	3. EXECUTION 
	3.1 Installation - General 
	.1 Install fire rated assemblies in accordance with NFPA 80. 
	.2 Touch up with primer galvanized finish damaged during installation. 

	3.2 Installation - Frames 
	.1 Set frames plumb, square, level and at correct elevation. 
	.2 Provide suitable anchors to suit construction.  Use one base anchor and two wall anchors per jamb side for frames up to 1500 mm (60") and one additional wall anchor per jamb side for each additional height of 750 mm (30") or fraction thereof. 
	.3 Secure anchorages and connections to adjacent construction. 
	.4 Brace frames rigidly in position while building in.  Install temporary horizontal wood spreader at third points of door opening to maintain frame width.  Remove temporary spreaders after frames are built in. 
	.5 Make allowances for deflection of structure to ensure structural loads are not transmitted to frames. 

	3.3 Installation - Doors 
	.1 Provide even margins between doors and jambs and doors and finished floor and thresholds as follows: 
	.1 Hinge side: 3 mm (c"). 
	.2 Latchside and head: 3 mm (c"). 
	.3 Finished floor for non-rated assemblies:  12 mm (½"), unless otherwise indicated. 
	.4 Finished floor for rated assemblies:  To NFPA 80 requirements. 

	.2 Adjust operable parts for correct function. 

	3.4 Cleaning 
	.1 Clean and make good all surfaces soiled or otherwise damaged in connection with work.  Upon completion of work and remove debris, equipment and excess material from Site. 
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	1. GENERAL 
	Quality Assurance 
	.1 Quality of work and materials:  Unless otherwise specified, comply with the requirements for Premium Grade in accordance with the 2005 AWI/AWMAC Architectural Woodwork Quality Standards Illustrated Eighth Edition Version 2 (AWI/AWMAC QSI). 
	.2 Source Limitations, Doors:  Obtain doors through one source from a single manufacturer. 

	Definitions 
	.1 Exposed Surfaces:  Surfaces visible when doors are opened, backs of hinged doors and edges of hinged doors exposed when opened. 

	Submittals 
	.1 Door Sample:  Submit one 300 x 300 mm (12" x 12") corner sample showing construction, edge details, core and face veneers. 
	.2 Shop Drawings:  Indicate location, size, and hand of each door; elevation of each kind of door; construction details; location and extent of hardware blocking; and other pertinent data: 
	.1 Dimensions and locations of cutouts, mortises and holes for hardware. 
	.2 Grain pattern and veneer matching. 
	.3 Factory finish requirements. 
	.4 Jointing, fastening and related items. 


	1.4 Delivery, Storage, and Handling 
	.1 Ensure complete protection of edges and finishes during shipment to the Job Site. 
	.2 Mark each door on top and bottom rail with opening number used on Shop Drawings. 
	.3 Store work in well ventilated room, off floor, in accordance with Manufacturer's Recommendations. 

	1.5 Project Conditions 
	.1 Environmental Limitations:  Do not deliver or install doors until building is enclosed, wet work is complete, and HVAC system is operating and will maintain temperature and relative humidity at occupancy levels during the remainder of the construction period. 

	PRODUCTS 
	2.1 Materials 
	.1 Wood Veneer for Stained Finishing:  AWI/AWMAC QSI Grade A, Birds Eye Maple, plain sliced, equal width, uniform, clean, without open defects, patches, plastic repair, minimum 0.80 mm (1/32") thick after sanding. 
	.1 Match Between Veneer Leaves:  Book match. 
	.2 Assembly of Veneer Leaves on Door Faces:  Balance match. 

	.2 Particleboard:  ANSI A208.1, extruded particle board, minimum density of 448 kg/m3 (28 pcf). 
	.3 Crossbanding:  Composite or 1.6 mm (1/16") thick hardwood. 
	.4 Stiles and Rails:  Hardwood or structural composite lumber/hardwood.  Stile thickness minimum 38 mm (1½") and rail thickness minimum 28 mm (1c"). 
	.5 Hardware Blocking, Non-Rated Doors:  150 mm (6”) glued block or structural composite lumber in particleboard core doors as follows: 
	.1 Top rail blocking in doors indicated to have closers. 
	.2 Bottom rail blocking in indicated to have kick or mop plates, and mortised or surface bottom door sweeps. 
	.3 Midrail blocking, in doors indicated to have exit devices. 

	.6 Exposed Door Edge:  Minimum 6 mm (¼") hardwood, one piece full length, no joints, species to match wood veneer. 
	.7 Resilient Bumpers:  Round, black rubber, 3 mm (c") thick, adhesive mount. 
	.8 Adhesive:  Waterproof type, suitable for specific end use. 

	Fabrication 
	.1 Wood Veneer Doors, Solid Core:  Particleboard core, 5 ply construction, full length stiles and rails bonded to core.  AWI/AWMAC QSI No. 2 MC edge.  Laminate crossbandings to core, stiles and rails.  Hot press veneer in accordance with manufacture's instructions. 
	.2 Completely seal wood edges and edges of cut outs in shop using sealers compatible with final Site finish.  Apply sealer in accordance with the Manufacturer's printed instructions. 
	.3 Bevel edges of single acting doors 3 mm (c") on lock side and 1.6 mm (1/16") on hinge side. 
	.4 Undercut doors for carpet in the plant. 


	EXECUTION 
	3.1 Installation 
	.1 Install work of this Section plumb, square, true, rigid and secure.  Conceal fastenings in the finished work unless otherwise indicated on final reviewed shop drawings and in accordance with Manufacturer's printed instructions. 
	.2 Provide even margins between doors and jambs and doors and finished floor as follows: 
	.1 Hinge side: 3 mm (c"). 
	.2 Latchside and head: 3 mm (c"). 
	.3 Finished floor for non-rated assemblies:  12 mm (½"). 


	Warranty 
	.1 Provide a five (5) year warranty commencing on date of Substantial Performance against defects in the materials and workmanship for wood doors, including but not limited to warping, cupping, twisting, shrinkage, swelling, delaminating and splitting. 
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	1. GENERAL 
	1.1 Quality Assurance 
	.1 Furnish services of an Architectural Hardware Consultant (AHC) for preparation of hardware shop drawings, keying, co ordination with other Sections, consultation with the City and the Contract Administrator and for On Site inspections. 
	.2 Inspect all hardware after installation by the Manufacturer's Representative who shall certify in writing to the City, that all hardware has been supplied and installed in accordance with the specifications and reviewed Shop Drawings, and are functioning properly. 
	.3 Hardware for doors in fire separations and exit doors certified by a Canadian Certification Organization accredited by Standards Council of Canada. 
	.4 Provide to applicable Sections templates and information required for proper preparation and application of hardware in ample time to facilitate progress of Work. 
	.5 Before supplying and installing any hardware, carefully check Hardware Schedule, Drawings and Specifications.  Verify door hands, door and frame material and operating conditions, and assure that hardware will fit work to which it is to be attached.  Advise Contract Administrator in writing of required revisions.  
	.6 Templates: Check Hardware Schedule, Drawings and Specifications, and Supply promptly to applicable Sections any templates, template information and Manufacturer's literature, required for proper preparation for hardware, in ample time to facilitate progress of work. 
	.7 Provide services of competent mechanics for the installation of hardware.  Make adjustments necessary to leave hardware in perfect working order.  Provide written summary of work completed and status of all items, including any adjustments, revisions or modifications. 
	.8 Maintenance Seminar: Instruct the City regarding proper care, cleaning and general maintenance. 
	.9 Source Limitations: Obtain each type of product from a single Manufacturer. 

	1.2 Regulatory Requirements 
	.1 Ensure hardware for fire rated openings complies with requirements of authorities having jurisdiction, with door and frame Manufacturer's tested assemblies, and that hardware items bear labels acceptable to authorities having jurisdiction. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Type and Design: Matching in all respects to samples of hardware and finishes approved by City.  Use one Manufacturer's products for all similar items. 
	.2 Metal Finishes: Free from defects, clean and unstained, and of uniform colour. 
	.3 Fire Rated Doors: Meeting requirements of ULC as part of fire rated door assembly, with ULC or WHI label, or as acceptable to authority having jurisdiction. 
	.4 Fasteners: Screws, bolts, expansion shields and other fastening devices as required for satisfactory installation and operating of hardware. 
	.1 Same finish as hardware to which it is to be fastened. 

	.5 Supply hardware complete with all necessary screws, bolts and other fastening of suitable size and type to anchor the hardware in position neatly and properly in accordance with the best practices and to the Contract Administrator's approval. 
	.6 Fastenings: All fastenings shall harmonize with the hardware materials and finishes. 
	.7 Hardware for fire rated and labelled door and frame assemblies: ULC listed or as accepted by authorities having jurisdiction. 
	.8 Following Manufacturer's are acceptable subject to review by the City of samples and list of items proposed. 
	.1 Hinges: 
	.1 All Doors: Full mortised, stainless steel, minimum 114 mm x 102 mm, heavy weight, 5 knuckles, ball bearing, stainless steel screws. 
	.2 Non Removal Pin: Out swinging exterior doors and where scheduled. 
	.3 Stamp hinge catalogue numbers on face of leaf of each hinge at factory to enable easy recognition of hinge material and manufacture after doors are hung. 
	.4 Where doors are required to swing to 180 degrees, Supply and Install hinges of sufficient throw to clear trim. 

	Locksets: 
	.1 Type and Finish: Heavy duty, stainless steel construction, orb handle and raised escutcheon. 
	.2 Backset: 125 mm for exterior doors, 70 mm for interior doors. 
	.3 Cylinders: 6 pin cylinders. 
	.4 Strikes: Stainless Steel, ANSI standard size with curved lip strikes for latch bolts and no lip strikes for dead locks.  Provide complete with wrought boxes finished to match strike. 

	Closers: 
	.1 Hydraulically controlled and full rack and pinion operation, clear anodized aluminium arm and full cover. 
	.2 Adjustable closing speed, latch speed and back check control. 
	.3 Adjustable swing power. 
	.4 Install all necessary attaching brackets, mounting channels, cover plates where necessary for correct application of door closers. 
	.5 Parallel arms at out swinging exterior doors and at interior doors where specified. 
	.6 Delayed action for barrier free application. 
	.7 Coordinate closers with overhead holders. 

	Construction Keying: 
	.1 Equip lock cylinders in construction system. 
	.2 The construction key system to be inoperative once the City's keys are inserted in the cylinders. 

	Push Plates and Kickplates: 
	.1 Length: 40 mm (1½") less than door width for single doors and 20 mm (¾") less than door width for doors in pairs. 
	.2 Thickness: 1.3 mm (0.050"), free of rough or sharp edges.  Corners and edges to be slightly radiuses. 
	.3 Installation:  3M tape. 

	.6 Surface Bolts: 
	.1 Stainless steel top and bottom bolts, chain pull for top bolt. 
	.2 Dust free strikes. 

	.7 Door Stops: 
	.1 Surface mount, stainless steel retainer, half dome shaped neoprene stop. 
	.2 Install floor stops in manner so as not to create a tripping hazard and allows maximum opening of doors. 
	.3 Supply and Install door stops of height to engage doors. 

	.8 Astragals: Stainless steel bar with neoprene bulb. 
	.9 Weatherstrippings: Surface mounted extruded aluminium housing with neoprene bulb having spring mounted adjustment, 770A by Zero International. 
	.10 Door Bottoms: Surface mounted, extruded aluminium housing, pressure spring loaded neoprene bulb, 365A by Zero International. 
	.11 Thresholds: Extruded aluminium, high seat, except flat saddle for barrier free application. 


	2.2 Keying System 
	.1 Lay out keying system for building in consultation with the City.  Keying system shall include keying alike, keying differently, keying in groups, master keying and grand master keying locks and exit devices as required. 
	.2 Prepare and submit keying chart and related explanatory data for approval.  Do not order cylinders until written confirmation of keying arrangements is received from the City.  
	.3 Stamp keys "DO NOT DUPLICATE". 
	.4 Provide two (2) change keys for each lock.  Three (3) keys for each submaster level and six (6) grand master keys.  In the case of keyed alike groups, supply six (6) cut keys only and supply the balance as blanks. 
	.5 Supply 1 Key Control System complete with cabinet and necessary components as Lund Model 1201, 2 tag system. 
	.6 Confirm with Contractor and the City for shipping directions. 


	3. EXECUTION 
	3.1 Preparation 
	.1 Thoroughly check design and provide required hardware for openings to required detail. 
	.2 Trim undesignated openings with hardware of equal quality and design to that specified for similar opening. 
	.3 Furnish door and frame Manufacturers with complete instructions and templates for preparation of their Work to receive hardware. 

	3.2 Installation 
	.1 Install finish hardware to template in accordance with Manufacturer's written instructions.  Do not modify finish hardware without Manufacturer's written approval. 
	.2 Install finish hardware for fire rated doors in accordance with NFPA 80 requirements. 
	.3 Install finish hardware secure, plumb, level, and true to line. 
	.4 Cut and fit to substrates avoiding damage and weakening.  Reinforce attachment substrate as necessary for proper installation and operation. 
	.5 Size cutouts so that hardware item completely covers cut out. 
	.6 Mortise work to correct location and size without gouging, splintering, and causing irregularities in exposed finish work. 
	.7 Where cutting and fitting is required on substrates to be painted or similarly finished, install, fit, and adjust hardware prior to finishing. 
	.8 Remove hardware and place in original packaging. 
	.9 Re-install hardware after finishing operation is complete. 
	.10 Install hardware items affixed to concrete and masonry with machine screws and threaded metal expansion shields. 
	.11 Set, fit and adjust hardware according to Manufacturer's templates and instructions.  Hardware shall operate freely.  Protect installed hardware from damage and paint spotting. 
	.12 Consult with manufacturer of security hardware items such as door monitoring equipment, card reader access equipment, electric strikes, and electric hinges operated by card access equipment and combination magnetic door holder releases/door closers and install in accordance with Manufacturer's recommendations under the Contractor’s supervision Sections Fire Detection and Alarm System.  Use templates as supplied by Manufacturer for predrilling doors and frames. 
	.13 Pre drill kickplates and doors before attachment of plates.  Apply with water resistant adhesive and countersunk stainless steel screws. 
	.14 Weatherstrip exterior doors.  Install effectively to tightly seal entire perimeter of door.  Secure in place with non ferrous screws, in accurate alignment. 
	.15 Maintain integrity of weather seal at head of doors fitted with closers.  Adapt weatherstripping as required to achieve specified performance and provide any necessary accessories. 
	.16 After installation of hardware under this Section, check opening units for correct fit and uniformity of space around perimeter of units, or between units.  Provide smoothly operating opening units free from binding. 

	3.3 Field Quality Control 
	.1 Have hardware Manufacturer’s Representative visit Site and submit written report of each visit to Site, giving storage conditions and installation details, date and name of hardware Manufacturer's Representative.  
	.2 Before completion of Work but after hardware installation, have hardware Manufacturer's Representative inspect work and submit certificate to Contract Administrator stating that final inspection has been made and that hardware of proper type has been properly installed and adjusted, is in good working order and condition, and is in conformance with Contract requirements. 

	3.4 Adjustments and Cleaning 
	.1 Adjust and clean hardware according to Manufacturer's written instructions. 
	.2 Turn over construction keys and extractor key to the City and provide any required adjustment or modifications prior to Substantial Performance of the Contract. 
	.3 Hand over to the City Grand master and master keys, Change Keys, Control Keys and Permanent Cylinders and core.  The City will be responsible for interchanging temporary construction cores with permanent cylinder cores in locks.  Temporary construction cores will be returned to Contractor. 

	3.5 Extended Warranty 
	.1 Warrant work against defects in materials and quality of performance for a period of five (5) years for door closers and two (2) years for other hardware. 
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	1. GENERAL 
	1.1 Quality Control 
	.1 Perform work in accordance with recommendations of Glazing Association of North America (GANA).  Size glass to Code requirements and verify that openings for glazing are correctly sized and within tolerance. 
	.2 Glass Lites:  Float, tempered, or heat strengthened and in thicknesses in accordance with requirements of glass manufacturer as substantiated by the glass manufacturer's stress analysis for each location required, unless otherwise indicated. 
	.3 Use a safety factor of 2.5:1 minimum for glass design. 

	1.2 Environmental Requirements 
	.1 Install glazing when ambient temperature is 10°C minimum. Maintain ventilated environment for twenty four (24) hours after application. 
	.2 Maintain minimum ambient temperature before, during and twenty four (24) hours after installation of glazing compounds. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Float Glass: CAN/CGSB 12.3, clear, glazing quality, minimum 6 mm (¼") thick. 
	.2 Tempered Safety Glass:  CAN/CGSB-12.1 Type 2, Class B, minimum 6 mm (¼") thick, heat treated using the horizontal tong free method, with roll-wave distortion parallel to bottom edge of glass as installed. 
	.3 Heat Strengthened Glass:  ASTM C1048 Type HS, minimum 6 mm (¼") thick, heat treated using the horizontal tong free method, with roll-wave distortion parallel to bottom edge of glass as installed. 
	.4 Wired Glass:  Clear, 6 mm (¼") thick, polished Georgian 12 mm (½") square wire-reinforced, float glass, having the required fire resistance rating based on ULC testing. 

	2.2 Mirror Materials 
	.1 Mirrors:  CAN/CGSB-12.5, Type 1A, polished and coated float glass, minimum 5 mm thick, mirror back coated with epoxy paint. 
	.2 Mirror Backpaint, Sealer and Adhesive - basis of design products:  Products specified are products by Palmer Products Corporation.  Products by other manufacturers similar in function, design, performance, and construction complying with requirements of this Section may be incorporated into the Work subject to Contractor Administrator’s acceptance. 
	.1 Backpaint:  Mirro-Bac Paint. 
	.2 Sealer:  Mirro-Mastic Bond. 
	.3 Adhesive:  Mirro-Mastic. 


	2.3 Accessories 
	.1 Glazing materials, primers and cleaning solvents:  Mutually compatible, standard colours. 
	.2 Glazing Compound:  CAN2 19.13, one component silicone base. 
	.3 Glazing Tape:  Extruded, ribbon shaped, non drying, non skinning, non oxidizing, reinforced, polyisobutylene tape of sufficient width and thickness, 6 mm (¼") minimum, to permit a continuous seal.  
	.4 Shims, Spacers and Setting Blocks:  45, 50 and 90 Durometer A hardness + 5 respectively, neoprene rubber. Resistance to sunlight, weathering, oxidation and permanent deformation under load shall be prime essentials of shims, spacers and setting blocks. 
	.5 Glazing Gaskets:  Neoprene, EPDM, thermoplastic or other approved material, of sufficient thickness to be 25% compressed when installed.  Gaskets shall have a 13.8 MPa (2000 psi) tensile strength, Durometer A hardness of 50, + 5, resistance to permanent set  30% maximum, minimum elongation at break of 300% and resistance to ozone showing no cracks. 

	2.4 Fabrication 
	.1 Accurately size glass to fit openings allowing clearances recommended by Glass Association of North America.  Cut glass clean and free of nicks and damaged edges.  Grind smooth and polish exposed glass edges.  Do not cut or abrade tempered, heat treated, or coated glass. 
	.2 Mirrors:  Polished flat edges, regardless of mounting methods. 
	.3 Glass shelf:  Grind arris to edges which will be unexposed in the finished work.  Flat polish glass shelf edges which will be exposed in the finished work. 


	3. EXECUTION 
	3.1 Inspection 
	.1 Verify dimensions at the site before proceeding with fabrication or glazing units. 
	.2 Ensure that openings are free from distortion, and that surfaces are free from protrusions that will obstruct face and edge clearances. 
	.3 Ensure that wood is sealed; ferrous metals are painted or zinc coated; and that surfaces are suitable for adhesion of the glazing materials. 
	.4 Ensure that operable units to be glazed are adjusted for proper operation. 
	.5 Ensure that surfaces to receive mirrors are sealed. 
	.6 Ensure that ambient and surface temperatures are above 5°C. 

	3.2 Preparation 
	.1 Free rabbets, stops and glass edges of dust, dirt, moisture, oil and other foreign matter detrimental to or obstructing the glazing material. 

	3.3 Installation - General 
	.1 Handle and install glass in accordance with Manufacturer's directions.  Prevent nicks, abrasions and other damage likely to develop stress on edges. 
	.2 Without limitations, cracked or scratched glass, shrinking, cracking, staining, hardening, sagging of glazing materials; loosening or rattling of glass; leaking of glazed joints will be rejected. 
	.3 Remove and replace glazing stops in original locations, using original fasteners, securely set and undamaged. 
	.4 Use setting blocks and spacers as required to properly support the glass, centred in place in the glazing space independent of the materials and to uniformly distribute its load. 
	.5 Use a minimum of 2 setting blocks, located at the quarter points.  Locate spacers at jamb edges of glass, uniformly spaced at 600 mm (24") o.c. maximum, and 300 mm (12") maximum from top and bottom. 
	.6 Set glass properly centred with uniform bite and face and edge clearance, free from twist, warp or other distortion likely to develop stress. 
	.7 Leave labels on glass until it has been set and inspected and approved.  Leave glass whole and without cracks, scratches or other defects and with setting in perfect condition at completion, to the approval of the Contract Administrator.   
	.8 Remove rejected, broken or damaged glass due to defective materials or improper setting and replace with perfect materials.  Units producing distorted vision will be rejected and replaced at the reasonable discretion of the Contract Administrator. 

	3.4 Interior Glazing 
	.1 Set glazing in fire rated assemblies in accordance with NFPA 80 and the Code requirements. Install glazing to ULC tested proprietary methods of installation. 
	.2 Unless otherwise specified, all interior glazing shall be dry glazed. 
	.3 Provide glazing gasket around entire perimeter of glass.  Make tight butt joint at corners of lights.  Place setting blocks at sill and spacers at both jambs as required to centre the unit in the frame.  Place the unit into the frames and apply the stops against the gaskets.  Tighten the screws or clips to obtain positive uniform pressure avoiding excessive pressure. 
	.4 Ensure rattle-free cushioning. 

	3.5 Installation - Mirrors, Adhesive Method 
	.1 Backpaint mirrors and apply full coat of sealer to substrates prior to installation, in accordance with manufacturer's recommendations. 
	.2 Install mirrors using dollops of mirror adhesive at spacing recommended by the manufacturer of the mirror adhesive for 60% coverage.  Brace mirrors in place until adhesive has set.  Locate joints as shown. 

	3.6 Cleaning 
	.1 Clean and make good to the approval of the Contract Administrator, surfaces soiled or otherwise damaged in connection with the work of this Section.  Pay the cost of replacing finishes or materials that cannot be satisfactorily cleaned. 
	.2 Upon completion of the work, remove all debris, equipment and excess material resulting from the work of this Section from the site. 

	3.7 Warranty 
	.1 Warrant mirrors against defects in materials and workmanship for a period of five (5) years against silver deterioration and for a period of two (2) years against loosening the metal frames or fastening, and against cracking of the mirrors. 
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	1. GENERAL 
	1.1 Quality Assurance 
	.1 Firestopping and smoke sealing shall be by competent installers having minimum five (5) years experience in application of materials and systems being used, approved and trained by material or system manufacturer. 
	.2 Asbestos free firestopping and smoke seal materials and/or systems to provide closures to fire and smoke at openings around penetrations, and at openings and joints within fire separations and assemblies having a fire resistance rating, including openings and spaces at perimeter edge conditions.  System shall provide draft tight barriers to retard passage of flame and smoke, and firefighter's hose stream and passage of liquids.  System shall provide and maintain fire resistance rating of adjacent floor, wall or other fire separation assembly acceptable to authorities having jurisdiction.  Firestopping and smoke seals within mechanical (i.e. inside ducts, dampers) and electrical assemblies (i.e. inside bus ducts) will be provided as part of the work of Division 15 and 16 respectively firestopping and smoke seal around outside of such mechanical and electrical assemblies where they penetrate rated fire separations are part of the work of this section. 
	.3 Firestopping and smoke seal materials shall conform to both the temperature and flame ratings of ULC S115 and, where applicable, to ASTM E814, and other requirements of authorities having jurisdiction.  

	1.2 Submittals 
	.1 Submit Shop Drawings indicating ULC assembly number for each condition, required temperature rise and flame rating, hose stream rating, thickness, installation methods and materials of firestopping and smoke seals, damming materials, reinforcements, anchorages and fastenings, size of opening, adjacent materials and number of penetrations.  Submit copies of current ULC listings for each system and certified copies of test reports verifying that firestopping and smoke seals meet or exceed specified requirements. 

	1.3 Environmental Requirements 
	.1 Comply with requirements of WHMIS regarding use, handling, storage, and disposal of hazardous materials; and material safety data sheets acceptable to Ministry of Labour. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Certified and listed by ULC or WH in accordance with CAN4 S115 and bearing ULC or WH label, products shall be heat resistant, flexible, durable and compatible with adjacent materials and finishes.  System shall be self supporting at penetration capable to adhere and yet maintain its integrity while providing effective barrier against passage of flame, smoke and gases.  Product shall provide flame and temperature rating in accordance with requirements of National Building Code for openings in respective fire resistance rated floor, wall, or other assembly. 
	.2 Firestop Systems:  Certified by ULC, WH and listed in ULC Guide No. 40 U19. 
	.3 Firestop System Components:  Certified by ULC, WH and listed in ULC Guide No. 40 U19.13 under the Label Service of ULC. 
	.4 Cementitious Matrices:  Minimum 2758 kPa (400 psi) compressive strength when cured, to retard cable tray warping within the firestop seal. 
	.5 Firestopping and Smoke Seals at Openings Where Reinstallation Occurs:  An elastomeric or re useable cementitious matrix or putty seal; do not use a permanent cementitious seal at such locations. 
	.1 Firestopping and smoke seals at openings around penetrations for electrical bus ducts, pipes, ductwork and other electrical and mechanical items requiring sound and vibration control or allowance for expansion, contraction and other movement:  An elastomeric seal; do not use a cementitious or rigid seal at such locations. 
	.2 Firestopping and smoke seals at joints and spaces designed and required to allow movement such as building movement joints, deflection spaces, control joints, expansion joints, and similar locations shall be flexible, elastomeric seal suitable to withstand the required movement and capable of returning to original configuration without damage to seal and without adhesive or cohesive failure; do not use a cementitious or rigid seal at such locations. 
	.3 Primers:  To Manufacturer's recommendation for specific material, substrate, and end use. 
	.4 Water (if applicable):  Potable, clean and free from injurious amounts of deleterious substances. 
	.5 Damming and Backup Materials, Supports and Anchoring Devices:  To Manufacturer's recommendations, and in accordance with tested assembly being installed as acceptable to authorities having jurisdiction. 
	.6 Pipe and Duct Insulation and Wrappings:  Compatible with firestopping systems. 
	.7 Intumescent Pads:  Permanently pliable type. 
	.8 Intumescent Composite Sheet:  Composite sheet, strip or precut shapes. 
	.9 Sealants and Putty For Vertical And Overhead Joints: Non sagging. 
	.10 Sealants and fluid seals at floors:  Self levelling. 
	.11 Materials and products shall not cause stress, chemical or physical reaction, or other damage to penetrating items or adjacent materials. 



	3. EXECUTION 
	3.1 Installation 
	.1 Ensure materials and products are compatible with abutting materials, coatings and finishes. Remove applied coatings and finishes as required to permit proper installation and adhesion. 
	.2 Ensure that pipe and duct insulation and wrappings occurring within openings to receive firestopping and smoke seal are installed prior to work of this Section and that insulation and wrapping within fire seals is a ULC listed component of the system to be installed, unless ULC certified assembly permits such other insulation and wrapping to remain within the assembly.  Otherwise, precede installation of mechanical insulations or remove insulation from area of insulated pipe or duct where such pipes or ducts penetrate a fire separation.  Coordinate work of this Section with the work of Division 15, Mechanical.  Ensure the continuity and integrity of thermal and vapour barriers where such are removed, altered, or replaced, acceptable to Division 15 and the City. 
	.3 Apply firestopping and smoke seals in accordance with Manufacturer's instructions and tested designs acceptable to authorities having jurisdiction to provide required temperature and flame rated seal, and to prevent passage of smoke and liquids. 
	.4 Provide temporary forming as required and remove forming only after materials have gained sufficient strength and after initial curing.  Completely fill and seal voids with firestopping and smoke seal materials.  Do not cover up materials until full curing has taken place. Notify when completed installations are ready for inspection and prior to concealing or enclosing firestopping and smoke seals. 

	3.2 Cleaning 
	.1 Remove excess materials and debris and clean adjacent surfaces immediately after application.  Remove temporary dams after initial set of firestopping and smoke seal materials. 
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	1. GENERAL 
	1.1 General Requirements 
	.1 This Section specifies sealing Work not specified in other Sections.  Refer to other Sections for the respective sealant Work. 

	1.2 Submittals 
	.1 Samples for Initial Selection:  Provide 150 mm (6”) long cured, colour samples of Manufacturer's standard range of colours in each type of sealant for selection by Contract Administrator.  Submit samples of primer, bond breaker tape, and joint backing material, if requested. 
	.2 Product Data: Submit product information from sealant Manufacturers prior to commencement of Work of this Section verifying: 
	.1 Selected sealant materials are from those specified; 
	.2 Composition and physical characteristics; 
	.3 Surface preparation requirements; 
	.4 Priming and application procedures; 
	.5 Suitability of sealants for purposes intended and joint design; 
	.6 Test report on adhesion, compatibility and staining effect on samples of materials used on Project; 
	.7 Sealants compatibility with other materials and products with which they come in contact including but not limited to sealants provided under other Sections, insulation adhesives, bitumens, brick, stone, concrete, masonry, metals and metal finishes, ceramic tile, plastic laminates, paints; 
	.8 Suitability of sealants for temperature and humidity conditions at time of application. 


	1.3 Quality Control 
	.1 Installer:  Trained and approved by the manufacturer and having a minimum three (3) years experience in the installation of the Work described in this Section and can show evidence of satisfactory completion of projects of similar size, scope and type.  If requested, provide letter of certification from Manufacturer stating that installer is certified applicator of its products, and is familiar with proper procedures and installation requirements required by the Manufacturer. 
	.2 Maintenance Seminars:  Provide, to the City, training seminars, and recommendations on product maintenance procedures. 
	.3 Field Adhesion Testing   Every 30 m.   
	.1 The field adhesion test shall be performed as follows: 
	.1 Make a knife cut horizontally along the full width of the joint. 
	.2 Make two (2) vertical cuts (from the horizontal cut) approximately 75 mm long, along both sides of the joint. 
	.3 Place a 25 mm mark on the sealant tab. 
	.4 Grasp the 75 mm sealant tab firmly 25 mm from its bonded edge and pull at a 90° angle. 
	.5 If dissimilar substrates are being sealed, check the adhesion of sealant to each substrate separately.  This is accomplished by extending the vertical cut along one side of the joint, checking adhesion to the opposite side and then repeating for the other surface. 
	.6 Field adhesion test criteria: The sealant should tear cohesively within itself without bond loss. 
	.7 At this time the joint will be inspected for complete fill.  The joint should not have voids, and joint dimensions should match those shown on the drawings. 


	.4 Manufacturer’s Site Inspection:  Have the manufacturer’s technical representative inspect the Work at suitable intervals during application and at conclusion of the Work of this Section, to ensure the Work is correctly installed.  When requested, submit Manufacturer’s inspection reports and verification that the Work of this Section is correctly installed. 
	.5 Pre-Installation Meeting:  Two weeks prior to commencing Work of this Section, arrange for Manufacturer's technical representative to visit the Site and review preparatory and installation procedures to be followed, conditions under which the Work will be done, and inspect the surfaces to receive the Work of this Section.  Advise the Contract Administrator of the date and time of the meeting. 
	.1 Weather conditions under which Work will be done 
	.2 Anticipated frequency and extent of joint movement 
	.3 Joint design 
	.4 Suitability of durometer hardness and other properties of material to be used 
	.5 Recommendations of manufacturer for mixing of multi-component sealants 
	.6 Number of beads to be used in sealing operation and priming operation if required 


	1.4 Delivery, Storage And Handling 
	.1 Deliver materials in original, unopened containers with manufacturers labels identifying Manufacturer's name, brand name of product, grade and type, application directions and shelf life or expiry date of product. 
	.2 Handle and store materials in accordance with Manufacturer's printed directions.  Store flammable materials in safe, approved containers to eliminate fire hazards. 
	.3 Do not use sealing materials that has been stored beyond the maximum recommended shelf life. 

	1.5 Project Conditions 
	.1 Environmental Requirements:  Do not apply any sealant under adverse weather conditions, when joints to be sealed are damp, wet or frozen or when at ambient temperatures below 5°C (40°F).  Maintain minimum temperature of application during application and for 8 hours after application.  Consult manufacturer for specific instructions before proceeding and obtain Contract Administrator's approval. 

	2. PRODUCTS 
	2.1 Materials 
	.1 General:  Non-bleeding, non-migrating, capable of supporting their own weight. 
	.1 Horizontal Joints:  Self leveling 
	.2 Vertical and Overhead Joints:  Non-sag 

	.2 Sealant Type A:  ASTM C920, Type S, Grade NS, Class 25, Use NT-M-A, one component, chemical curing, urethane base, Sikaflex 1a by Sika, or Dymonic by Tremco. 
	.3 Sealant Type B:  [CAN/CGSB-19.24-M, Type 2, Class B] [ASTM C920, Type M, Grade NS, Class 50, Use NT-M-A], multi-component, chemical curing, modified polyurethane, Sikaflex 2cNS EZ Mix by Sika, or Dymeric 240 by Tremco. 
	.4 Sealant Type C:  [CAN/CGSB-19.24 M] [ASTM C920, Type M, Grade P, Class 25, Use T], multi-component, chemical curing, modified polyurethane, self-levelling, Sikaflex 2c SL by Sika, THC900 by Tremco, or Vulkem 245 by Tremco. 
	.5 Sealant Type D:  ASTM C920, Type S, Grade NS, Class 25, Use NT, one component, chemical curing, mildew resistant silicone, DC786 by Dow Corning, Sanitary 1700 by GE Silicones, or Proglaze by Tremco. 
	.6 Joint Backing:  Preformed, compressible, resilient, non-waxing, non-extruding, non-staining closed cell polyethylene or urethane foam, shape to suit intended use, oversize 25% and compatible with sealant, primer, and substrate. 
	.7 Bond Breaker Tape:  As recommended by sealant manufacturer. 
	.8 Joint Primer:  Non-staining, suitable for substrate surfaces, compatible with joint sealants and as recommended by sealant manufacturer. 
	.9 Cleaning Material:  Non corrosive, non-staining, xylol, methyl ethyl ketone, toluol, isopropyl alcohol or as recommended by sealant manufacturer and acceptable to material or finish manufacturers for surfaces adjacent to sealed areas. 
	.10 Sealants, Cleaning Materials and Primers:  Compatible with each other. 


	3. EXECUTION 
	3.1 Examination 
	.1 Ensure joints are suitable to accept and receive sealants.  Commencement of Work implies acceptance of surfaces and conditions. 
	.2 Do not apply sealant to masonry until mortar has cured. 
	.3 Before any sealing Work is commenced, test materials for indications of staining or poor adhesion. 

	3.2 Preparation 
	.1 Clean joints and spaces which are to be sealed and ensure they are dry and free of dust, loose mortar, oil, grease, oxidation, coatings, form release agents, sealers and other foreign material. 
	.2 Clean porous surfaces such as concrete, masonry or stone by wire brushing, grinding or sandblasting as required to obtain clean and sound surfaces. 
	.1 Remove laitance by grinding or mechanical abrading. 
	.2 Remove oils by abrasive blast cleaning. 
	.3 Remove loose particles present or resulting from grinding, abrading, or sandblast cleaning by thorough brushing. 

	.3 Clean ferrous metals of rust, mill scale, and foreign materials by wire brushing, grinding, or sanding. 
	.4 Wipe non-porous surfaces such as metal and glass to be sealed, except pre coated metals, with cellulose sponges or clean rags soaked with ethyl alcohol, ketone solvent, xylol, or toluol and wipe dry with clean cloth. 
	.1 Where joints are to be sealed with silicone based sealants clean joint with methyl ethyl ketone or xylol.  Do not allow solvent to air-dry without wiping. 
	.2 Clean pre coated metals with solutions or compounds which will not injure finish and which are compatible with joint primer and sealant. 

	.5 Install joint backing material to achieve correct and uniform joint profile. 
	.6 Where joint design or depth of joint prevents use of joint backing material, apply bond breaker tape to prevent three-sided adhesion. 
	.7 Do not stretch, twist, puncture, or tear joint backing.  Butt joint backing at intersections. Install bond breaker tape at back of joint where joint backing is not required or cannot be installed. 
	.8 On horizontal traffic surfaces, support joint filler against vertical movement which might result from traffic loads, including foot traffic. 
	.9 Where surfaces adjacent to joints are likely to become coated with sealant during application, mask them prior to priming and sealing. 
	.10 Do not exceed shelf life and pot life of materials, and installation times, as stated by manufacturers. 
	.11 Be familiar with work life of sealant to be used.  Do not mix multiple component materials until required for use. 
	.12 Use materials as received from manufacturer, without additions, deletions, and adulterations of materials. 
	.13 Mix multiple component sealants and bulk sealants using mechanical mixer capable of mixing without mixing air into material, strictly in accordance with Manufacturer’s directions and recommendations.  Continue mixing until material is homogeneously blended, uniform in colour, and free from streaks of unmixed material.  Install compound prior to start of hardening or curing cycle. 
	.14 Seal joints in surfaces to be painted before surfaces are painted.  Where surfaces to be sealed are prime painted in shop before sealing check to make sure prime paint is compatible with primer and sealant.  If they are incompatible, inform Contract Administrator and change primer and sealant to compatible types approved by Contract Administrator. 
	.15 Where irregular surface or sensitive joint border exists, apply masking tape at edge of joint to ensure joint neatness and protection. 
	.16 Prime joints is mandatory applied as instructed by sealant manufacturer.  Prime sides of joints for type of surface being sealed prior to application of joint backing, bond breaker, or sealant. 

	3.3 Application 
	.1 Apply sealant using hand operated guns or pressure equipment fitted with suitable nozzle size and equipment approved by sealant manufacturer.  Apply in accordance with manufacturer's directions and recommendations. 
	.2 Force sealant into joint and against sides of joints to obtain uniform adhesion.  Use sufficient pressure to completely fill all voids in joint regardless of variation in joint widths and to proper joint depth as prepared.  Ensure full firm contact with interfaces of joint.  Superficial pointing with skin bead shall not be acceptable. 
	.3 Finish face of compound to form smooth, uniform beads.  At recesses in angular surfaces, finish compound with flat face, flush with face of materials at each side.  At recesses in flush surfaces, finish compound with concave face flush with face of materials at each side. 
	.4 Compound may be tooled, provided that such tooling does not damage seal or tear compound.  Avoid pulling of sealant from sides. 
	.5 Tool surfaces as soon as possible after sealant application or before any skin formation has occurred, particularly when using silicone sealants. 
	.6 Joint surfaces shall be straight, neatly finished, free from ridges, wrinkles, sags, dirt, stains, air pockets and embedded foreign matter or other defacement and be uniform in colour, free from marbling and/or colour streaking due to improper mixing or use of out of shelf life products. 

	3.4 Sealant Schedule 
	.1 Use one of sealants specified for each type in following locations.  Ensure sealant chosen for each location is recommended by manufacturer for use for conditions encountered. 
	.2 Refer to Drawings for sealing Work not specifically listed in this Section. 
	.3 Seal following joints with Sealant Type A: 
	.1 Interior non-rated masonry and gypsum board control joints. 
	.2 Interior top of non-rated masonry walls to structure above. 
	.3 Interior hollow metal door, window and screen frames, both sides. 

	.4 Seal following joints with Sealant Type D: 
	.1 Underside of rims of sinks between sink rims and counters/vanities. 
	.2 Around pipes and conduits passing through walls and ceilings in washrooms.  Conceal sealant with escutcheons. 
	.3 Joints in ceramic tile walls where joints occur over control joints in masonry back-up and where joints occur over control joints between cast-in-place concrete and masonry back-up. 
	.4 Joints between counters/vanities and walls in washrooms. 
	.5 Joints between urinals and walls in washrooms. 
	.6 Joints between water closets and walls in washrooms. 
	.7 Joints between wall mounted lavatories and walls in washrooms. 
	.8 Joints between access panels and walls. 
	.9 Joints between splash backs and walls. 


	3.5 Repair 
	.1 Remove any compounds not complying with requirements specified herein.  Exercise care in removal operations not to mar or damage finishes adjacent to joints.  Repeat preparation, priming, and installation of new material as specified to provide finished Work complying with specified requirements, and acceptable to Contract Administrator.  Do such repair work at no extra cost to City. 

	3.6 Cleaning 
	.1 Immediately clean adjacent surfaces which have been soiled and leave Work in neat, clean condition.  Remove excess materials, compounds smears or other soiling resulting from application of sealants.  Use recommended cleaners and solvents. 

	3.7 Protection of Completed Work 
	.1 Provide approved, non staining means of protection for completed joint sealant installations where required to protect Work from mechanical, thermal, chemical and other damage by construction operations and traffic. 
	.2 Maintain protection securely in place until completion of Work.  Remove protection when so directed by Contract Administrator. 

	3.8 Warranty 
	.1 Warrant Work of this Section against defects and deficiencies including cracking, crumbling, melting, shrinkage, sag, failure in adhesion, cohesion or reversion, air and moisture leakage, marbling or streaking due to improper mixing, discolouration due to dirt pick-up during curing and staining of adjacent materials. 





	Division 6.pdf
	06100.doc
	1. GENERAL 
	1.1 Design Requirements 
	.1 Design construction methods for expansion and contraction of materials.  Adopt method of construction to ensure that materials are rigidly and securely attached and will not be loosened by work of other Sections.  Fasten wood nailers, blocking, framing and strapping solidly to adjacent materials in true planes. 

	1.2 Quality Control 
	.1 Lumber Identification:  Lumber identification shall conform to requirements of Standard Grading Rules for Canadian Lumber of NLGA or grade stamped by an agency certified by Canadian Lumber Standards Accreditation Board. 
	.2 Plywood identification:  by grade mark in accordance with applicable CSA standards. 
	.3 Align and plumb faces of furring and blocking to tolerance of 1:600. 

	1.3 Submittals 
	.1 Preservative Treatment Test Reports:  Duplicate reports from chemical treatment Manufacturer and certification by independent testing agency comply with requirements.  Indicate type of preservative used, net amount of preservative retained, and chemical treatment Manufacturer's written instructions for handling, storing, installing, and finishing treated material. 
	.2 For products receiving a waterborne treatment, include statement that moisture content of treated materials was reduced to levels specified before shipment to Project Site. 
	.3 Include copies of warranties from chemical treatment manufacturers for each type of treatment. 

	1.4 Waste Disposal 
	.1 Dispose waste legally off site, in accordance with governing regulation.  Dispose of any end cuts and left over chemicals in an approved land fill site.  Do not burn or allow other use of end cuts. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Framing Lumber: Unless specified otherwise, Spruce/Pine/Fir (SPF), NLGA 121b Standard, with structural members meeting minimum No. 2 Grade requirements of CAN/CSA-O141. 
	.2 Cants, Curbs, Blocking, Nailers and other Members Less Than 89 mm (4") Wide:  Spruce, 122c. "Standard" light framing, except as otherwise specified. 
	.3 Softwood Plywood, Douglas Fir, CSA O121 M of Following Grades: Good One Side (G1S) elsewhere. 
	.4 Rough Hardware: CSA B111; Nails, screws, bolts, lag screws, anchors, special fastening devices and supports required for erection of carpentry components.  Use galvanized components if exposed to exterior atmosphere. Galvanize in accordance with requirements of CAN/CSA-G164 M. 
	.5 General purpose adhesive:  CSA O112 Series. 
	.6 Proprietary fasteners:  Toggle bolts, expansion shields and lag bolts, screws and lead or inorganic fibre plugs, explosive actuated fastening devices, recommended for purpose by Manufacturer. 

	2.2 Wood Preservative-Treated Materials 
	.1 Preservative Treatment by Pressure Process:  CSA O80 Series, using preservative chemicals acceptable to authorities having jurisdiction, ammoniacal or amine copper quat (ACQ), or copper azole (AC), except that lumber that is not in contact with the ground and is continuously protected from liquid water may be treated with inorganic boron (SBX). 
	.2 Precut wood, where practical, prior to preservative treatment. 
	.3 Treat site cut pressure treated lumber cut ends treated with preservatives compatible with pressure treatment chemicals. 
	.4 Kiln-dry material after treatment to a maximum moisture content of 19% for lumber and 15% for plywood.  Do not use material that is warped or does not comply with requirements for untreated material. 
	.5 Mark each treated item with the treatment quality mark of an inspection agency approved by the Canadian Lumber Standards Accreditation Board. 
	.6 Application:  Treat items indicated on Drawings, and the following: 
	.1 Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar members in connection with roofing, flashing, air and vapour barriers, and waterproofing. 
	.2 Wood sills, sleepers, blocking, furring, stripping, and similar concealed members in contact with masonry or concrete. 



	3. EXECUTION 
	3.1 Installation - General 
	.1 Install members true to line, levels and elevations. 
	.2 Construct continuous members from pieces of longest practical length. 
	.3 Install spanning members with crown edge up. 
	.4 Install materials so that grade marks and other defacing marks are not visible or are removed by sanding. 
	.5 Frame, anchor, fasten, tie and brace members to provide necessary strength and rigidity. 
	.6 Countersink bolts where necessary to provide clearance for other work. 
	.7 Fasten work to hollow units with toggle bolts and to solid masonry or concrete with lead expansion shields and lag screws.  Do not use organic fibre or wood plugs. 

	Furring And Blocking 
	.1 Install furring and blocking as required to space out and support casework, cabinets, wall and ceiling finishes, facings, fascia, soffit, siding and other work as required. 
	.2 Install furring to support siding applied vertically and where sheathing is not suitable for direct nailing. 

	Nailing Strips, Grounds ,and Rough Bucks 
	.1 Install rough bucks, nailers and linings to rough openings as required to provide backing for frames and other work. 

	Cants, Curbs, Fascia Backing 
	.1 Install wood cants, fascia backing, nailers, curbs and other wood supports as required and secure using galvanized fasteners. 
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	1. GENERAL 
	1.1 Quality Assurance 
	.1 Execute the work of this Section by fully equipped, expert craftsmen, highly skilled in millwork fabrication. 
	.2 Quality of work and materials:  Unless otherwise specified, comply with the requirements for Premium Grade in accordance with the 2005 AWI/AWMAC Architectural Woodwork Quality Standards Illustrated Eighth Edition Version 2 (AWI/AWMAC QSI). 

	Definitions 
	.1 Exposed Surfaces:  Surfaces exposed to view.  Surfaces visible when doors and drawers are closed, backs of hinged doors and edges of hinged doors when opened. 
	.2 Semi-Exposed Surfaces:  Surfaces that become visible when drawers and doors are opened. 
	.3 Concealed Surfaces:  Surfaces not visible after installation. 

	Delivery, Storage, and Handling 
	.1 Store work in a temperature and humidity controlled area. 
	.2 Protect fire-retardant materials against high humidity and moisture. 
	.3 Provide protective coverings of suitable material for plastic laminate items; take special precautions at corners. 
	.4 Provide dry storage areas.  Stack materials with 150 mm (6") clearance off the floor. 

	Submittals 
	.1 Shop Drawings:  Show large scale details of construction.  Indicate profiles of members, jointing, fastening, strapping, cut-outs for mechanical and electrical services and related items. 
	.2 Samples:  Duplicate 150 mm x 150 mm (6" x 6") samples of plastic laminate veneers for review, show colours and details of edging, forming and construction. 

	PRODUCTS 
	2.1 Materials 
	.1 Wood members:  Clean, seasoned, straight, square and true on all four sides.  Comply with minimum size and tolerances of CSA 0141.  Grade-mark all wood materials.  Kiln dry wood materials for interior use to a moisture content of 4 to 8%, and 7 to 10% for exterior use. 
	.2 Plywood:  Veneer core plywood. 
	.1 Douglas Fir plywood:  CSA 0121; Western Softwood Plywood: CSA 0151.  Exposed two sides shall be Grade S2S, and exposed one side shall be Grade S1S. 
	.2 Hardwood Plywood:  CSA 0115, Type II (Type I for high humidity conditions).  Exposed faces of Good Sequence Matched, selected veneers, and unexposed faces of Sound Grade, So, veneers. 
	.3 Birch Faced Hardwood Plywood:  CSA 0115, Good Sequence Matched, Select White or Select Red. 

	.3 Particleboard:  ANSI A208.1, 720 kg/m3 (45 lb/ft3) density, mat formed wood particleboard. 
	.4 Concealed Framing:  NLGA, S-Dry No. 1 grade Ontario White Pine or Douglas Fir, comply with BCLMA Construction grade. 
	.5 Sealer:  Water-repellant, low VOC, clear, colourless, penetrating wood sealer, compatible with final finish. 
	.6 Hardboard:  CGSB 11-GP-3, impregnated, pressed wood with a tempering compound and polymerized by baking. 
	.7 Glue For Wood Assemblies:  CSA 0112 Series, polyvinyl adhesive. 
	.8 Plastic Laminate:  NEMA LD-3, high pressure paper base decorative laminates.  Unless otherwise specified, use the following: 
	.1 Horizontal Postform Work:  Grade HGP, 1 mm (0.040") thick. 
	.2 Horizontal Flat Work:  Grade HGS, 1.2 mm (0.048") thick. 
	.3 Vertical Postform Work:  Grade VGP, 0.7 mm (0.028") thick. 
	.4 Vertical Flat Work:  Grade VGS, 0.7 mm (0.028”) thick. 
	.5 Chemical-Resistant:  Grade HGP, 1 mm (0.040”) thick. 
	.6 Backing Sheet:  Grade BK, same thickness as facing sheets, sanded one face and manufactured by the same manufacturer as the facing sheet. 
	.7 Plastic Laminate Colours: 
	.1 Type 1:  Antique Bronze LS D493-60 by Wilsonart 
	.2 Type 2:  Mission Sage 4848-38 by Wilsonart 
	.3 Type 3:  Loden Zephyr 4844-60 by Wilsonart 
	.4 Type 4:  Mozzo Zephyr 4846-60 by Wilsonart 
	.5 Type 5:  Maple Straight Grain by Chemetal 
	.6 Type 6:  Summer Mist AC40-274-MT by Arborite 
	.7 Type 7:  Night Mist AC40-276-MT by Arborite 


	Melamine Board:  Melamine resin impregnated paper, thermally fused to particle board or MDF core. 
	.1 Type 1:  Colour to match almond S16 by Roseburg Forest Products. 
	.2 Type 2:  Colour to match Hard Rock Maple S55 by Roseburg Forest Products. 

	Cabinet Hardware:  In accordance with the Drawings. 

	Fabrication - General 
	.1 As far as practical, shop assemble work for delivery to site ready for installation and in size easily handled and to ensure passage through building openings.  Leave ample allowance for fitting and scribing on the job. 
	.2 Fabricate work square and to the required lines.  Recess and conceal fasteners and anchor heads.  Fill with matching wood plugs. 
	.3 Make each unit rigid and self supporting, suitable for individual removal. 
	.4 Provide wood members free from bruises, blemishes, mineral marks, knots, shake and other defects and select for colour, grain and texture.  Machine and hand sand surfaces exposed in the finished work to an even, smooth surface free from defects detrimental to appearance. 
	.5 Finish exposed edges and curves smooth.  Keep contrast in colour and grain in adjoining materials to a minimum. 
	.6 Provide running members in the maximum lengths obtainable.  Provide thickness of members in maximum dressed size of standard lumber.  Where thickness or width indicated is not available in hardwoods, use glue laminations to obtain sizes required. 
	.7 Spline or key solid boards 150 mm (6") and wider and glue under pressure.  Unless otherwise specified or indicated, book-match veneered faces, using selected and approved veneers.  Provide unexposed backs of veneers having the same physical characteristics as the face veneer. 
	.8 Design and fabricate work to allow for expansion and contraction of the materials.  Unless otherwise specified, work shall be glued, and blind screwed or nailed.  Properly frame material with tight, hairline joints and hold rigidly in place.  Use glue blocks where necessary. 
	.9 Conceal joints and connections wherever possible.  Locate prominent joints where directed.  Glue and pin mortise and tenon joints.  Intermediate joints between supports will not be permitted.  Set and fill surface nails.  Prevent opening-up of glue lines in the finished work. 
	.10 Comply with glue Manufacturer's recommendations for lumber moisture content, glue shelf life, pot life, working life, mixing, spreading, assembly time, time under pressure and ambient temperature. 
	.11 Provide exposed and grain of solid members and edges of exposed plywood with matching solid edging at least 6 mm (¼") thick. 
	.12 Seal finish carpentry wood items before they leave the fabricating shop.  For surfaces to receive a natural or stain finish ensure that the sealer is compatible with the final finish.  Co operate with Division 9 Section Painting and obtain written approval of proposed sealer. 
	.13 Fit shelf, door, drawer, gable and cabinet edges and other edges with 13 mm (½") hardwood edging prior to application of laminated plastic edging or subsequent finishing. 
	.14 Set nails and screws, apply wood filler to indentations, sand smooth and prepare to receive finish.  Clean, ensure surfaces are free of dust. 

	Fabrication - Cabinets 
	.1 Framing:  Solid stock framing assembled with machined dovetailed, mortised tennoned or blind dado joints adequately glued and secured with screws. 
	.2 Countertops:  Provide cut-outs for sinks, fitments and services as required. 
	.3 Gables:  Attach gables to framing with tongue and groove.  Reinforce connections with supplementary metal angles.  Route gables to receive shelf standards and fixed shelving’s.  Provide plastic laminate finished wood cleats for closet shelving and coat rod installation. 
	.4 Backs:  Conceal joints behind framing, rout backs into end gables. 
	.5 Bottoms:  Attach bottoms to front rails with tongue and groove. 
	.6 Doors:  Flush overlay construction. 
	.7 Drawers:  Solid stock fronts, backs, sides, dividers, and plywood bottoms.  Joints glued. 
	.1 Fronts:  19 mm (¾") thick 
	.2 Backs:  13 mm (½") thick. 
	.3 Dividers:  6 mm (¼") thick. 
	.4 Sides:  15 mm (e") thick, dovetail joints to fronts, grooved joints to backs. 
	.5 Bottoms:  9 mm (d”) thick, grooved into front and sides. 

	.8 Shelving:  Apply plastic laminate to visible edges, except that adjustable shelves shall be edged on front and back. 
	.9 Base:  Solid stock of height equal to base in room. 

	Fabrication - Plastic Laminate Faced Work 
	.1 Factory apply plastic laminate to interiors of all cabinetwork except drawers, but including drawer fronts and shelves, including underside of cabinets. 
	.2 Edge band doors, drawers, gables and all visible edges of plywood and particle board components with plastic laminate to match faces, strips same width as plywood or particle board. 
	.3 Apply backing sheet to laminated flatwork.  Apply uniform coating of sealer on exposed edges.  Provide backing sheet of sufficient thickness to compensate stresses caused by the facing sheet. 
	.4 Self edge straight-line-edging with flat work material and radius corners with post-forming material; apply with same adhesive as facing sheet.  Chamfer edges uniformly at approximately 20 degrees using machine router. 
	.5 Locate joints at 2400 to 3000 mm (8' to 10') o.c.  Accurately fit members together to provide tight and flush butt joints, in true planes.  Provide 6 mm (¼") blind spline and approved type draw bolts; one draw bolt for widths up to 150 mm (6") at maximum 450 mm (18") centres for widths exceeding 150 mm (6").  Colour-match adjoining units. 
	.6 Provide cut-outs as required for inserts, fixtures and fittings.  Use radiused corners and chamfer edges around cut-outs to avoid chipping laminate. 
	.7 Post-form laminate work to details indicated.  Provide same core and laminate profiles to provide continuous support and bond for the entire surface. 
	.8 Assemble work, true and square. Arrange adjacent parts of continuous laminate work to match in colour and pattern. 

	Fabrication - Trim 
	.1 Trim members shall be of sizes and profiles indicated.  Trim members shall be slow-fed work, free from chatter and other machine marks. 
	.2 Provide trim over 60 mm (2½") wide with backs ploughed or kerfed.  Mitre all joints.  Carefully machine drum-sand exposed flat surfaces.  Minimize sanding on the job. 


	EXECUTION 
	3.1 installation 
	.1 Set and secure materials and components in place, rigid, straight, level, plumb and square with hairline joints.  Scribe neatly to adjoining surfaces; install blocking and fillers required.  Secure units using concealed fasteners. 
	.2 Provide matching scribing closer strips between units and walls or similar surfaces. 
	.3 Provide heavy duty fixture attachments for wall mounted cabinet work. 
	.4 Apply sealant between units and adjacent wall and floor surface, around sills, pipes and escutcheon plates and similar areas to seal and finish installation, in accordance with Section 07900 – Joint Sealants. 
	.5 Make allowances around perimeter where fixed objects pass through or project into carpentry work to permit normal movement without restriction. 
	.6 Touch up cut edges and surfaces with sealer. 
	.7 Apply water resistant building paper or bituminous coating over wood framing members in contact with cementitious construction. 
	.8 After installation, adjust operating hardware for proper fit and function. 
	.9 Protect finished surfaces by approved means.  Do not remove until immediately before Substantial Performance. 
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	1. GENERAL 
	1.1 References 
	.1 The following is a list of standards which may be referenced in this Section: 
	.1 NBC of Canada, 2005. 
	.2 CAN/CGSB-41.22-93 Fibreglass-Reinforced Plastic Corrosion-Resistant Equipment. 
	.3 ASTM: 
	.1 C177, Standard Test Method for Steady-State Heat Flux Measurements and Thermal Transmission Properties by Means of the Guarded Hot-Plate Apparatus. 
	.2 D570, Standard Test Method for Water Absorption of Plastics. 
	.3 D635, Standard Test Method for Rate of Burning and/or Extent and Time of Burning Plastics in a Horizontal Position. 
	.4 D638, Standard Test Method for Tensile Properties of Plastics. 
	.5 D695, Standard Test Method for Compressive Properties of Rigid Plastics. 
	.6 D696, Standard Test Method for Coefficient of Linear Thermal Expansion of Plastics Between  30°C and 30°C with a Vitreous Silica Dilatometer. 
	.7 D790, Standard Test Methods for Flexural Properties of Unreinforced and Reinforced Plastics and Electrical Insulating Materials. 
	.8 D792, Standard Test Methods for Flexural Properties of Unreinforced and Reinforced Plastics and Electrical Insulating Materials. 
	.9 D2344, Standard Test Method for Short-Beam Strength of Polymer Matrix Composite Materials and Their Laminates. 
	.10 D2583, Standard Test Method for Indentation Hardness of Rigid Plastics by Means of a Barcol Impressor. 
	.11 E84, Standard Test Method for Surface Burning Characteristics of Building Materials. 



	1.2 Definitions 
	.1 FRP defined as Fibreglass Reinforced Plastic. 
	.2 RTP defined as Reinforced Thermosetting Plastic. 

	1.3 Design Requirements 
	.1 Comply with CAN/CGSB-41.22-93.  Do not regard shape of FRP units indicated as exact or complete. 
	.2 All products shall be resistant to the following chemicals: 
	.1 35% hydrogen peroxide 
	.2 38% sodium bisulphite 

	.3 Provide reinforcing ribs as required on underside of units. Design units to sustain loads imposed with a safety factory of 8 and a maximum deflection of 0.6% of span. 
	.4 Design units to applicable parameters established by the NBCC including snow loads and wind loads for return period of 1 in 30. 
	.5 Design for erection loads, effect of creep and other causes of dimensional change. 
	.6 Design for strength and integrity at service conditions in accordance with prevalent engineering practices. 

	1.4 Submittals 
	.1 Shop Drawings: 
	.1 Product Data: Catalogue information and catalogue cuts showing materials, dimensions, weights, design tasks, and showing load, span, and deflection; include Manufacturer's specifications, and details of appurtenances. 
	.2 Grating: Show dimensions, weight, size, and location of connections to adjacent grating, supports, and other Work. 
	.3 Grating Supports: Show dimensions, weight, size, location, and anchorage to supporting structure. 
	.4 Stairs, Platforms, Stringers, Handrails, Ladders, and Support Structures: 
	.1 Show dimensions, weight, size, and location of connections to adjacent supports and other Work.  
	.2 Structural calculations for platforms, ladders and cages, handrails, and other fabrications shown. 


	.2 Samples: Each type of grating, handrail, and handrail connection. 
	.3 Quality Control Submittals: 
	.1 Handling and storage requirements. 
	.2 Manufacturer's installation instructions. 
	.3 Factory test reports for physical properties of product. 
	.1 Test data for handrails and supports may supplement load calculations providing data covers the complete system, including anchorage. 
	.2 Test data for all components showing load and deflection due to load, in enough detail to prove handrail is strong enough and satisfies national, state, local standards, regulations, and code requirements, using design loads specified. 
	.3 Include test data for the following: 
	.1 Railing and post connections. 
	.2 Railing wall connections. 
	.3 Post and base connections. 
	.4 Railing expansion joint connections. 


	.4 Manufacturer's Certification of Compliance for specified products. 
	.5 Fabricator's qualification experience. 
	.6 Manufacturer’s qualification experience. 
	.7 Independent laboratory test report, dated within two (2) years of submittal date, of fire retardant testing conducted on exact type of grating proposed (not a resin test report). 

	.4 Submittals shall be in accordance with Section 01300 – Submittals. 

	1.5 Qualifications 
	.1 Designer: Calculations required for Contractor design shall be stamped by a Professional Engineer registered in the Province of Manitoba. 
	.2 Fabricator: Minimum of five (5) years experience. 
	.3 Manufacturer: Minimum of five (5) years experience in manufacturing of products meeting these specifications on projects of comparable scope. 

	1.6 Delivery, Storage, and Handling 
	.1 Preparation for Shipment: 
	.1 Insofar as is practical, factory assemble items provided hereunder. 
	.2 Ladders shall be shipped fully shop-fabricated and assembled. 
	.3 Package and clearly tag parts and assemblies that are of necessity shipped unassembled in a manner that will protect materials from damage, and facilitate identification and final assembly in field. 

	.2 Storage and Handling:  In accordance with Manufacturer's recommendations and in such a manner as to prevent damage of any kind, including overexposure to sunlight. 

	2. PRODUCTS 
	2.1 General 
	.1 Like Items of Materials:  Where possible, provide end products of one Manufacturer in order to achieve standardization for appearance, maintenance, and replacement. 
	.2 Unless otherwise specified, all products shall be manufactured by a pultruded process using vinyl ester resin. 
	.3 Products shall be manufactured with UV inhibitor additives. 
	.4 Exterior surfaces shall have a synthetic surface veil covering. 
	.5 Furnish moulded products as an option where permitted by Specifications. 
	.6 Color pigment shall be dispersed in resin system. 
	.7 All cut ends, holes, and abrasions of FRP shapes shall be sealed with resin to prevent intrusion of moisture. 

	2.2 Material Properties 
	 

	2.3 Grating and Stair Treads 
	.1 General: 
	.1 4.8 kPa minimum, unless otherwise shown. 
	.2 Maximum Deflection: 6 mm, unless otherwise shown. 
	.3 Stair Tread: 4.8 kPa uniform load or concentrated load of 1.5 kN on square area of 100 x 100 located in center of tread as per requirements of NBCC, whichever produces greater stress. 
	.4 Nonskid silica grit adhered to top surface of all bars, providing skid resistance. 

	.2 Molded Type: 
	.1 Load bars in both directions with equal stiffness. 
	.2 Square mesh, 40 mm maximum spacing centre to centre. 

	.3 Pultruded Type: 
	.1 Main bars joined by cross bars secured in holes drilled in main bars. 
	.2 Cross bars, with 150 mm maximum spacing centre to centre, shall mechanically lock main bars in position such that they prevent movement. 
	.3 Intersections:  Bond using adhesive as corrosive-resistant as pultrusion resin. 
	.4 Main Bar Ends:  Minimum bearing support width of 40 mm. 
	.5 Provide extra stiffness around openings. 

	.4 Adjustable Grating Support Pedestals: 
	.1 Adjustable-height pedestals used to support moulded type grating above sloping floors. Pedestals shall be fabricated entirely out of vinyl ester resins and be adjustable up to a height of 1.5 m. 
	.2 Provide lateral bracing for the pedestals to prevent sidesway under pedestrian traffic. Bracing members shall consist of pultruded fibreglass structural shapes attached to the pedestals with fibreglass fasteners. 
	.3 Pedestals and lateral bracing to be designed and provided by the grating Manufacturer. 

	.5 Hold-Down Clamps: Same material as grating or Type 316 stainless steel. 
	.6 Bolts and Connectors: 
	.1 Corrosion-resistant FRP or Type 316 stainless steel. 
	.2 Size and strength to meet code requirements. 

	.7 Fabrications: 
	.1 Field measure areas to receive grating. Verify dimensions of new fabricated supports, and fabricate to dimension required for specified clearances. 
	.2 Section Length: Sufficient to prevent it from falling through clear opening when oriented in span direction when one end is touching either concrete or vertical leg of grating support. 

	.8 Manufacturers: 
	.1 Fibergrate Composite Structures, Inc. 
	.2 IKG/Borden. 
	.3 Strongwell Corp. 
	.4 International Grating, Inc. 


	2.4 Structural Platforms 
	.1 Deflection and Safety Factors: 
	.1 Deflection Criteria: Not to exceed L/360. 
	.2 Safety Factors: Minimum ratios of ultimate stress to allowable static service stress: 
	.1 Flexural Members: 2.5. 
	.2 Compression Members: 3.0. 
	.3 Shear: 3.0. 
	.4 Connections: 4.0. 

	.3 Minimum design safety factors for dynamic or impact loads shall be twice the values for static service loads. 

	.2 Loads: 
	.1 4.8 kPa uniform live load over platform, unless noted otherwise on Drawings 
	.2 Static and dynamic loads for equipment shown. 

	.3 Glass fibre reinforced polyester or vinyl ester resin matrix, approximately 50% resin to-glass ratio. 
	.4 Continuous glass strand rovings shall be used internally for longitudinal strength. 
	.5 Continuous strand glass mats shall be used internally for transverse strength. 
	.6 Manufacturers and Designers: 
	.1 Strongwell Corp. 
	.2 Fibergrate Composite Structures, Inc. 


	2.5 Handrail 
	.1 Design and fabricate handrail system in accordance with the requirements of NBCC for the following loading conditions: 
	.1 Minimum horizontal load of 0.75 kN/m applied inward or outward at the top railing or guard, or a concentrated horizontal load of 1.0 kN applied at any point along the top railing or guard, whichever loading governs. 
	.2 Minimum concentrated load of 0.5 kN applied to any other element within the railing or guard assembly, not acting simultaneously with the minimum horizontal load. 
	.3 Minimum vertical load of 1.5 kN/m applied to the top rail or guard, not acting simultaneously with the minimum horizontal load. 

	.2 Design FRP handrail system as indicated and with the following characteristics: 
	.1 All FRP construction. 
	.2 All connections, except expansion connections, continuously welded. 
	.3 Anchor railing system with: Top mounted post base plate anchored to supporting structure. 
	.4 Handrail or circular cross section continuously graspable along its entire length and minimum diameter of 30 mm and maximum diameter of 50 mm. 
	.5 Vertical posts and horizontal railings of identical outside diameter. 
	.6 Formed elbows at changes of direction of handrail. 
	.7 Expansion sleeves at location of building expansion joints and at 8000 mm o.c. maximum spacing. Locate expansion sleeves within 300 mm of post. 
	.8 Railing turned back to wall, floor or post at end of run. 
	.9 Posts located maximum 150 mm each way from corner or point of change of direction. Space both posts equal distance from corner. 
	.10 Pickets and infill grillage as indicated. 
	.11 Welded end caps at railing terminations. 
	.12 Continuous 125 mm high toe-board along open sides of platforms or landings. 
	.13 Top rail not less than 1070 mm above the floor or platform on which it is installed. 
	.14 Intermediate rail midway between the top rail and floor or platform. 

	.3 Manufacturers: 
	.1 Strongwell Corp. 
	.2 Fibergrate Composite Structures, Inc. 



	3. EXECUTION 
	3.1 General 
	.1 Examine surfaces to which work is to be anchored and job conditions. 
	.2 Report conditions which would adversely affect installation. 
	.3 Do not commence installation until unsatisfactory conditions are corrected. 
	.4 Install in accordance with manufacturer's written instructions. 
	.5 Install plumb or level, rigid and neat, as applicable. 
	.6 Furnish fasteners and anchorages for complete installation. 
	.7 Seal field cut holes, edges, and abrasions with catalyzed resin compatible with original resin. 

	3.2 Grating 
	.1 Anchor grating securely to supports to prevent displacement. 
	.2 Install each grating section such that it is easily removable. 
	.3 Clearance (Grating to Vertical Surfaces): 6 mm (+ 3 mm tolerance). 
	.4 Install adjustable grating support pedestals and lateral bracing for pedestals in accordance with grating manufacturer's instructions. 

	3.3 Handrail 
	.1 Provide and install expansion and contraction connections as shown on approved Shop Drawings. 

	3.4 Structural Shapes 
	.1 Connect parts with approved connectors meeting Manufacturer's design requirements and with corrosion resistance equal to structural shapes. 
	.2 Provide supports and bracings required to comply with applicable codes and design requirements. 

	3.5 Warranty 
	.1 Submit a two (2) year warranty for Work of this Section against defects in materials and workmanship including but not limited to: 
	.1 Performance failure of units. 
	.2 Fading, discolouration, and evidence of other defects of exterior surface.  
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	1. GENERAL 
	1.1 Work Included 
	.1 Supply and install ceiling framing system in Administration Building (Galvanized) 
	.2 Supply and installation of loose lintels (Galvanized) 
	.3 Supply and Installation of lateral support angle at top of masonry wall (Galvanized) 
	.4 Bearing plates and anchor bolts (finished to match item) 
	.5 Welds, bolts, washers, nuts, and shims (finished to match item) 
	.6 Field touch-up of primed and galvanized surfaces including field welding 

	1.2 Design Requirements 
	.1 Design details and connections, where not shown on Drawings, in accordance with CAN/CSA-S16, CSA S136, and CSA S136.1. 
	.2 All metal fabrications to be hot dipped galvanized unless noted otherwise on the Drawings or elements fabricated from stainless steel. 

	1.3 Quality Control 
	.1 Retain a Professional Engineer registered in the Province of Manitoba, with experience in work of comparable complexity and scope, to perform the following services as part of the Work of this Section: 
	.1 Design metal fabrication items as required to resist live, dead, lateral, wind, and seismic loads, including connection design. 
	.2 Structural design. 
	.3 Review, stamp, and sign Shop Drawings. 
	.4 Conduct shop and Site inspections. 
	.5 Prepare and submit inspection reports. 

	.2 Do steel welding to CSA W59 by fabricators certified by the Canadian Welding Bureau to CSA W47.1. 

	1.4 Submittals 
	.1 Shop Drawings and design briefs are to be signed and sealed by a Professional Engineer registered in the Province of Manitoba. 
	.2 Shop Drawings shall show work of this Section including large scale detail of members and materials, of connection and jointing details, and of anchorage devices, dimensions, thicknesses, description of materials, metal finishing, as well as other pertinent data and information. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Structural Steel: CAN/CSA-G40.21; Type W with minimum yield strength of 350 MPa. 
	.2 Cold-Formed Steel C-Section: CAN/CSA-G40.21-03, minimum yield strength of 345 MPa. 
	.3 Hollow Structural Steel Sections: CAN/CSA-G40.20/G40.21-M, Grade 350W, Class C. 
	.4 Galvanized Sheet Steel: ASTM A653/A653M Grade A, Z275 Commercial Quality zinc coating, size and shape as shown. 
	.5 Fasteners:  Bolts, nuts, washers, rivets, lock washers, anchor bolts, machine screws and machine bolts hot dipped galvanized to CSA G164.  For joining stainless steel components use stainless steel fasteners. 
	.6 Primer Paint: CISC/CPMA 2-75. 
	.7 Galvanizing: conforming to CAN/CSA-G164; minimum 610 g/m2.   
	.8 Galvanized Primer Paint: Organic zinc rich primer.  For galvanized fabrications where touchup is to remain unpainted in finished work: Inorganic zinc rich primer, Galvafroid by W.R. Meadows of Canada Ltd. 
	.9 Grout:  Non shrink, non metallic, flowable, 1-day 15 MPa (2100 psi) compressive strength, pull out strength 7.9 MPa (1150 psi). 
	.10 Drilled Anchors: HY-150 Adhesive anchors with stainless steel rods by Hilti Inc., sizes to suit. 

	2.2 Fabrication 
	.1 Verify dimensions of installed Work before commencing fabrications and report any discrepancies to Contract Administrator. 
	.2 Fit and assemble Work in shop where possible.  Execute work in accordance with details and reviewed Shop Drawings.  Where shop fabrication is not possible, make trial assembly in shop. 
	.3 Seal exterior steel fabrications against corrosion in accordance with CAN/CSA S16.1. 
	.4 Unless indicated otherwise, provide welded connection for work of this Section. 
	.5 Carefully make and fit details.  Take special care with exposed finished Work to produce a neat and correct appearance to Contract Administrator’s acceptance. 
	.6 Assemble members without twists or open joints. 
	.7 Correctly size holes for connecting Work of other Sections where such can be determined prior to fabrication.  Where possible, show holes on shop drawings.  Place holes not to cause appreciable reduction in strength of member. 

	2.3 Welding 
	.1 Perform welding by electric arc process. 
	.2 Execute welding to avoid damage or distortion to Work.  Execute welding in accordance with following standards: 
	.1 CSA W48:  For welding materials.  If rods are used, only coated rods are allowed. 
	.2 CSA W59:  For design of connections and workmanship. 
	.3 CAN/CSA W117.2:  For safety. 

	.3 Thoroughly clean welded joints and expose metals for a sufficient distance to perform welding operations. 
	.4 Test welds for conformance and remove work not meeting specified standards and replace to Contract Administrator’s acceptance. 
	.5 Continuous weld all joints for the full length of each joint.  Finish exposed welds smooth and flush, file, or grind as required. 

	2.4 Anchors and Fastening 
	.1 Use weld studs of size not larger than 10 mm for attaching miscellaneous materials and equipment to building steel.  If weight of item requires larger fasteners use clips or brackets and secure by welding or through bolting. 
	.2 Use self-drilling expansion type concrete anchors for attaching to masonry and concrete. 

	2.5 Inserts and Hangers 
	.1 Install inserts, hangers, and supports.  Make inserts drilled type. 
	.2 Before openings are cut through structure, obtain Contract Administrator's written acceptance for procedures, locations and reinforcements required. 

	2.6 Shop Priming 
	.1 Clean steel to SSPC SP7 and remove loose mill scale, weld flux, and splatter in preparation for shop priming. 
	.2 Shop prime steel with one coat of primer paint to dry film thickness of 0.07 mm.  Paint on dry surfaces, free from rust, scale, grease.  Do not paint when temperature is lower than 7°C. Paint items under cover and leave under cover until primer is dry.  Follow paint Manufacturer's recommendations regarding application methods, equipment, temperature, and humidity conditions. 
	.3 Clean but do not prime surfaces to be field welded. 
	.4 Do not prime surfaces embedded in concrete, clean as if they were to be primed. 
	.5 Do not prime machine finished surfaces, but apply an effective anti-rust compound. 
	.6 Take precautions to avoid damage to adjacent surfaces. 

	2.7 Hot Dip Galvanizing 
	.1 Hot dip galvanize, after fabrication, steel metal fabrication items.  Straighten shapes and assemblies true to line and plane after galvanizing.  Repair damaged galvanized surfaces with brush or spray-applied anti-corrosion coating containing 92 to 95% zinc, in accordance with Manufacturer's printed directions. 
	.1 Members exposed to elements when in final location. 
	.2 Members embedded on exterior side of exterior walls. 
	.3 Members imbedded in concrete. 
	.4 Members specified in this Section or indicated on Drawings. 

	.2 Hot-dip galvanize members in accordance with CAN/CSA G164 and requirements of the following ASTM standards, with minimum coating weights or thicknesses as follows: 
	.1 Rolled, Pressed and Forged Steel Shapes, Plates, Bars and Strips: ASTM A123/A123M; average weight of zinc coating of actual surface 
	.1 4.8 mm (3/16”) and less member thickness: 600 g/m2 
	.2 6 mm (¼”) and heavier members: 640 g/m2 

	.2 Iron and Steel Hardware: ASTM A153/A153M; minimum weight of zinc coating, in gram per square meter of surface, in accordance with Table 1 for the various classes of materials used in the Work. 



	3. EXECUTION 
	3.1 Erection 
	.1 Fit joints and intersecting members accurately.  Make Work in true planes with adequate fastenings.  Build and erect Work plumb, true, square, straight, level and accurate to sizes detailed, free from distortion or defects detrimental to appearance or performance. 
	.2 Perform drilling of concrete as required to fasten Work of this Section. 
	.3 Unless otherwise indicated, grout set work in concrete with non-shrink grout.  Trowel surface smooth and flush with adjacent surfaces. 
	.4 Insulate metals where necessary to prevent corrosion due to contact between dissimilar metals and between metals and masonry, concrete or plaster.  Use bituminous paint, butyl tape, building paper or other approved means. 
	.5 Obtain Contract Administrator’s written acceptance prior to field cutting or altering of structural members. 

	3.2 Field Painting 
	.1 Paint bolt heads, washers, nuts, field welds and previously unpainted items.  Touch up shop primer damaged during transit and installation, with primer to match shop primer. 
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	1. GENERAL 
	1.1 Design Requirements 
	.1 Design details and connections where not shown on the drawings in accordance with CSA S157/A157.1 for strength design in aluminium work. 
	.2 Design railings, balustrade, toe board, stair stringer, thread, and landing construction and connections to requirements of the building code and other authorities having jurisdiction.  Maximum deflection of L/360 of clear span. 

	1.2 Quality Assurance  
	.1 Retain a Professional Engineer registered in the Province of Manitoba, with experience in work of comparable complexity and scope, to perform the following services as part of the Work of this Section: 
	.1 Structural design 
	.2 Review, stamp, and sign Shop Drawings 
	.3 Conduct shop and Site inspections 
	.4 Prepare and submit inspection reports 

	.2 Do welding to CSA W59.2.  All Work is to be performed by a firm certified by the Canadian Welding Bureau to the requirements of CSA W47.2 in Division 2. 

	1.3 Submittals 
	.1 Shop Drawings and design briefs are to be signed and sealed by a Professional Engineer registered in the Province of Manitoba. 
	.2 Shop Drawings shall show work of this Section including large scale detail of members and materials, of connection and jointing details, and of anchorage devices, dimensions, thicknesses, description of materials, metal finishing, as well as other pertinent data and information. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Aluminium Plates, Shapes and Extrusions: 6061-T6 alloy, anodizing quality. 
	.2 Fasteners: Stainless steel ASTM type 316 for all bolts, nuts, washers, rivets, lock washers, anchor bolts, machine screws and machine bolts with appropriate isolation devices. 
	.3 Grout: Non shrink, non metallic, flowable, 1-day 15 MPa (2100 psi) compressive strength, pull out strength 7.9 MPa (1150 psi). 
	.4 Bituminous Paint: to MPI (Master Paint Institute) EXT 5.4D, without thinner. 
	.5 Drilled Anchors:  HY-150 Adhesive anchors with stainless steel rods by Hilti Inc., sizes to suit. 

	2.2 Aluminium Finishes 
	.1 Clear Anodic Finish:  AA-M12C22A41, as fabricated nonspecular mechanical finish, medium matte etched chemical finish, architectural class I clear anodic coating of minimum 18 µm (0.7 mil) thick complying with AAMA 611. 

	2.3 Fabrication 
	.1 Verify dimensions of installed Work before commencing fabrications and report any discrepancies to Contract Administrator. 
	.2 Fit and assemble Work in shop where possible.  Execute Work in accordance with details and reviewed Shop Drawings.  Where shop fabrication is not possible, make trial assembly in shop. 
	.3 Supply and install bolted connections wherever possible.  Bolted connections shall be bearing-type connections with the thread excluded from the planes of shear.  Welded connections will not be permitted unless approved by the Contract Administrator.  Inform Contract Administrator if required welding procedures will negatively influence the original yield strength of the members at the compression or tension flange.  Adjust welding procedures as required by the Contract Administrator at no additional cost. 
	.4 Carefully make and fit details.  Take special care with exposed finished Work to produce a neat and correct appearance to Contract Administrator’s acceptance. 
	.5 Assemble members without twists or open joints. 
	.6 Correctly size holes for connecting Work of other Sections where such can be determined prior to fabrication.  Where possible, show holes on Shop Drawings.  Place holes not to cause appreciable reduction in strength of member. 
	.7 Handrail 
	.1 Fabricate posts and railings of 40 mm nominal size 6061-T6 Schedule 40 aluminum pipe, 48 mm o.d., 3.68 wall thickness with shop welded connections. 
	.2 Expansion sleeves at location of building expansion joints and at 8000 mm o.c. maximum spacing. Locate expansion sleeves within 300 mm of post. 
	.3 Handrail turned back to wall, floor or post at end of run. 
	.4 Posts located maximum 300 mm each way from corner or point of change of direction. Space both posts equal distance from corner. 
	.5 Welded aluminum end caps at railing terminations. 
	.6 Aluminum toe board 125 mm high, 6.0 mm thick plate. 
	.7 Provide continuous toe board at all handrails except at gates or where 125mm or higher concrete curbs are installed. 
	.8 Dimension between bottom of toe board and walking surface not to exceed 3.0 mm. 


	2.4 Welding 
	.1 Execute welding to avoid damage or distortion to Work.  Execute welding in accordance with following standards: 
	.1 CSA W48:  For welding materials.  If rods are used, only coated rods are allowed. 
	.2 CSA W59.2:  For design of connections and workmanship. 
	.3 CAN/CSA W117.2:  For safety. 

	.2 Thoroughly clean welded joints and expose aluminium surfaces for a sufficient distance to perform welding operations. 
	.3 Test welds for conformance and remove work not meeting specified standards and replace to Contract Administrator’s acceptance. 
	.4 Continuous weld all joints for the full length of each joint.  Finish exposed welds smooth and flush, file, or grind as required. 

	2.5 Anchors and Fastening 
	.1 Use weld studs of size not larger than 10 mm for attaching miscellaneous materials and equipment to building structure.  If weight of item requires larger fasteners use clips or brackets and secure by welding or through bolting. 

	2.6 Inserts and Hangers 
	.1 Install inserts, hangers, and supports. Make inserts drilled type. 
	.2 Before openings are cut through structure, obtain Contract Administrator's written acceptance for procedures, locations, and reinforcements required. 


	3. EXECUTION 
	3.1 Damaged Members 
	.1 Repair or replace members damaged during transit or erection, before securing in position. 

	3.2 Erection 
	Erect aluminum in accordance with CSA S157/A157.1 and Drawings. 
	.2 Field connections are to be bolted wherever possible.  Field welding of aluminum will not be permitted unless approved by the Contract Administrator. 
	.3 Perform required field welding.  Visible field welds to be smooth, grind or file as required.  Touch up galvanizing as required. 
	.4 Obtain the Contract Administrator’s permission prior to Site cutting or making adjustments which are not part of the scheduled Work. 
	.5 Install items plumb, square and level; fit accurately, and maintain free from distortion or defects detrimental to appearance and performance. 
	.6 Make adequate provision for all erection loads, and for sufficient temporary bracing to maintain structure safe, plumb and in true alignment until completion of erection and installation of necessary permanent bracing. 
	.7 Set column bases and other vertical members to design elevations on levelling nuts or stainless steel wedges.  Do not use wood wedges. 
	.8 Use only light drifting to draw parts together.  Enlarge holes for bolted connections with reamers or twist drill only.  Do not burn to form holes, enlarge holes or match unfair holes. 
	.9 Obtain Contract Administrator's written permission prior to field cutting or altering structural members. 
	.10 After erection field prime welds, nuts, bolts, washers and touch up abrasions and damage to bituminous coatings. 
	.11 Supply and Install anchors for setting in concrete with minimum 100 embedment. 
	.12 Paint aluminum surfaces in contact with concrete with two (2) coats of alkali-resistant bituminous paint. 
	.13 Prevent electrolysis between aluminum and dissimilar metals in contact with appropriate isolation devices. 
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	1. GENERAL 
	1.1 General Description and Requirements  
	.1 The final roof top mechanical penthouses are comprised of several components furnished by a number of separate Subcontractors. 
	.2 This section includes the requirements for the design, materials, accessory items, fabrication, delivery, and erection of steel framed structures on top of existing concrete structures.   
	.3 All metal fabrications to be hot dipped galvanized unless elements are fabricated from stainless steel or aluminum. 

	1.2 System Description 
	.1 The pre-engineered building frames shall be independent structures partially adjacent to existing concrete walls.  The concrete walls provide partial or full shielding from the effects of wind. 
	.2 Roof structures shall be open web steel joists with metal decking.   
	.3 Wall sub-structures shall be cold formed Z-girts, with hanger rods as required, and supported by the pre-engineered structure frame.  The Z-girts will support prefinished metal cladding, insulation and liners furnished by others. 
	.4 The penthouse walls will incorporate louvres, doors, and other items furnished by others. 

	1.3 Design Requirements 
	.1 Design building frames and components for applicable dead and live loads established by the National Building Code of Canada with the Manitoba Amendments.  Hourly wind pressures shall be 1 in 30.   Allow for loads imposed by attached mechanical and electrical equipment and services including fans, ductwork and heaters. 
	.2 Horizontal and vertical deflection of girts: Maximum 1/240 of span, maximum 1/360 of wall height, respectively.   
	.3 The column bases shall be designed as pinned supports. 
	.4 In addition to the design loads in the above clause .1, the building frames shall be designed for a 10 KN concentrated load acting at midspan of the structure.  
	.5 The steel structures shall be designed fully braced, considering  interferences with louvres, doors and other installations. 
	.6 Coordinate design and detailing with other Subcontractors as required by the Contract Administrator.  

	1.4 References 
	.1 CAN/CSA-S16 Limit States Design of Steel Structures 
	.2 CAN/CSA-G40.20 General Requirements for Rolled or Welded Structural Quality Steel 
	.3 CAN/CSA-G40.21 Structural Quality Steels 
	.4 CAN/CSA-S136 Cold Formed Steel Structural Members 
	.5 CSA W59 Welded Steel Construction (Metal Arc Welding) 
	.6 CSA W47.1 Certification of Companies for Fusion Welding of Steel 
	.7 ASTM A307 Specification for Carbon Steel Bolts and Studs 
	.8 ASTM A325M Specification for High-Strength Bolts for Structural Steel Joints 
	.9 ASTM A446 Steel Sheet, Zinc Coated (Galvanized) by the Hot Dip Process, (Structural) Physical Quality 
	.10 ASTM A653/A653M Specification for Steel Sheet, Zinc Coated, (Galvanized) or Zinc-Iron Coated Alloy Coated (Galvannealed) by the Hot-Dip Process 
	.11 ASTM A570 Specification for Steel, Sheet and Strip, Carbon, Hot-Rolled, Structural Quality 
	.12 SSPC, SP6 Commercial Blast Cleaning; SP3 Power Tool Cleaning 
	.13 Canadian Sheet Steel Building Institute, Standard for Steel Buildings Systems (CSSBI) 
	.14 Metal Building Manufacturer’s Association, Metal Building Systems Manual 

	1.5 Quality Control 
	.1 Retain a Professional Engineer registered in the Province of Manitoba, with experience in work of comparable complexity and scope, to perform the following services as part of the Work of this Section: 
	.1 Structural design. 
	.2 Review, stamp, and sign Shop Drawings. 
	.3 Conduct shop and Site inspections. 
	.4 Prepare and submit inspection reports. 


	.2 Do steel welding to CSA W59 by fabricators certified by the Canadian Welding Bureau to CSA W47.1. 

	1.6 Submittals 
	.1 Shop Drawings and design briefs are to be signed and sealed by a Professional Engineer registered in the Province of Manitoba. 
	.2 Shop Drawings shall show work of this Section including large scale detail of members and materials, of connection and jointing details, and of anchorage devices, dimensions, thicknesses, description of materials, metal finishing, as well as other pertinent data and information. 

	2. PRODUCTS 
	2.1 Manufacturers 
	.1 Pre-engineered structure acceptable manufacturers: 
	.1 Makloc Building Systems 
	.2 Varco-Pruden  
	.3 Accepted equivalent 



	2.2 Components 
	.1 Structural steel shapes shall conform to CSA G40.21 grade 350W, except plate, angles and channels shall be grade 300W.  
	.2 Hollow Structural Steel Sections: CAN/CSA-G40.20/G40.21-M, Grade 350W, Class C. 
	.3 Cold-formed steel structural members shall conform to ASTM  A570M grade 50 (Fy = 345 MPa). 
	.4 Structural bolts shall conform to ASTM A325M except that anchor bolts to concrete substructure shall be ASTM A307. 
	.5 Galvanized Sheet Steel: ASTM A653/A653M Grade A, Z275 Commercial Quality zinc coating, size and shape as shown. 
	.6 Roof deck:  ASTM A446 Steel Sheet, Zinc Coated (Galvanized) by the Hot Dip Process, (Structural) Physical Quality 
	.7 Galvanizing: conforming to CAN/CSA-G164; minimum 610 g/m2.   
	.8 Galvanized Primer Paint: Organic zinc rich primer.  For galvanized fabrications where touchup is to remain unpainted in finished work: Inorganic zinc rich primer, Galvafroid by W.R. Meadows of Canada Ltd. 
	.9 Drilled Anchors: HY-150 Adhesive anchors with stainless steel rods by Hilti Inc., sizes to suit. 

	2.3 Fabrication 
	.1 Verify dimensions of installed Work before commencing fabrications and report any discrepancies to Contract Administrator. 
	.2 Fit and assemble Work in shop where possible. Execute work in accordance with details and reviewed Shop Drawings.  Where shop fabrication is not possible, make trial assembly in shop. 
	.3 Shop connections shall be welded to the maximum practical extent.  Where that is not possible use bolted connections.  Field welded connections shall be kept to a minimum as practical. 
	.4 Carefully make and fit details. Take special care with exposed finished Work to produce a neat and correct appearance to Contract Administrator’s acceptance. 
	.5 Assemble members without twists or open joints. 
	.6 Correctly size holes for connecting Work of other Sections where such can be determined prior to fabrication.  Where possible, show holes on shop drawings.  Place holes not to cause appreciable reduction in strength of member. 

	2.4 Welding 
	.1 Perform welding by electric arc process. 
	.2 Execute welding to avoid damage or distortion to Work.  Execute welding in accordance with following standards: 
	.1 CSA W48:  For welding materials.  If rods are used, only coated rods are allowed. 
	.2 CSA W59:  For design of connections and workmanship. 
	.3 CAN/CSA W117.2:  For safety. 


	.3 Thoroughly clean welded joints and expose metals for a sufficient distance to perform welding operations. 
	.4 Test welds for conformance and remove work not meeting specified standards and replace to Contract Administrator’s acceptance. 
	.5 Continuous weld all joints for the full length of each joint.  Finish exposed welds smooth and flush, file, or grind as required. 

	2.5 Anchors and Fastening 
	.1 Use weld studs of size not larger than 10 mm for attaching miscellaneous materials and equipment to building steel.  If weight of item requires larger fasteners use clips or brackets and secure by welding or through bolting. 

	2.6 Inserts and Hangers 
	.1 Install inserts, hangers, and supports.  Make inserts drilled type. 
	.2 Before openings are cut through structure, obtain Contract Administrator's written acceptance for procedures, locations and reinforcements required. 

	2.7 Hot Dip Galvanizing 
	.1 Hot dip galvanize, after fabrication, structural members specified in this Section.  Straighten shapes and assemblies true to line and plane after galvanizing.  Repair damaged galvanized surfaces with brush or spray-applied anti-corrosion coating containing 92 to 95% zinc, in accordance with Manufacturer's printed directions. 
	.2 Hot-dip galvanize members in accordance with CAN/CSA G164 and requirements of the following ASTM standards, with minimum coating weights or thicknesses as follows: 
	.1 Rolled, Pressed and Forged Steel Shapes, Plates, Bars and Strips: ASTM A123/A123M; average weight of zinc coating of actual surface 
	.1 4.8 mm (3/16”) and less member thickness: 600 g/m2 
	.2 6 mm (1/4”) and heavier members: 640 g/m2 

	.2 Iron and Steel Hardware: ASTM A153/A153M; minimum weight of zinc coating, in gram per square meter of surface, in accordance with Table 1 for the various classes of materials used in the Work 



	3. EXECUTION 
	3.1 Examination 
	.1 Examine concrete base for the penthouse structures and report conditions which would adversely affect erection of structure. 
	.2 Comply with details of attaching mechanical and electrical equipment and services to building. 
	.3 Commencing erection will imply acceptance of substrate conditions. 

	3.2 Erection 
	.1 Erect structures in accordance with fabricator’s specifications and instructions. 
	.2 Provide galvanized steel channel framing for doorframes, and stainless steel at louvres.  Coordinate with other Subcontractors as directed by the Contract Administrator.  
	.3 Installation tolerances: 
	.1 Vertical position: + 3 mm. 
	.2 Horizontal position: + 3 mm. 
	.3 Deviation from plumb: 3 mm maximum each plane. 
	.4 Racking of face: 6 mm maximum. 
	.5 Racking in elevation: nil. 

	.4 Fit joints and intersecting members accurately.  Make Work in true planes with adequate fastenings.  Build and erect Work plumb, true, square, straight, level and accurate to sizes detailed, free from distortion or defects detrimental to appearance or performance. 
	.5 Perform drilling of concrete where required to fasten Work of this Section. 
	.6 Insulate metals where necessary to prevent corrosion due to contact between dissimilar metals and between metals and masonry, concrete or plaster.  Use bituminous paint, butyl tape, building paper or other approved means. 
	.7 Obtain Contract Administrator’s written acceptance prior to field cutting or altering of structural members. 

	3.3 Field Painting 
	.1 Paint bolt heads, washers, nuts, field welds and previously unpainted items.  Touch up galvanized surfaces damaged during transit and installation, with primer and topcoat to match galvanizing. 
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	1. GENERAL 
	1.1 Quality Control 
	.1 Conform to requirements of CSA A370, CSA A371 and design requirements of CSA S304.1 except where more stringent requirements are noted and/or indicated on Drawings and specified herein. 
	.2 Provide for compartments in long cavity wall and at corners to achieve appropriate pressure equalization and drainage in cavity wall design. 
	.3 Engineered Masonry:  Conform to CSA A371 and CAN3-S304.1 and to details as indicated on structural Drawings. 

	1.2 Samples 
	.1 Submit duplicate full-size units samples or samples of size indicated, of each type of products specified for the Work, cured and finished in manner specified, and physically identical with material or product selected, and that show full range of color and texture variations expected. 
	.1 Masonry Units:  Full size units. 
	.2 Stone Units:  Random size units. 
	.3 Masonry Accessories:  300 mm (12”) long. 
	.4 Masonry Reinforcement, Ties and Corners:  300 mm (12”) long, or full size sample. 
	.5 Coloured Mortar:  150 mm (6”) long 


	1.3 Test Reports 
	.1 Submit triplicate copies of test reports. 
	.1 Masonry Units and Mortar Ingredients:  Certifying compliance of masonry units and mortar ingredients with specification requirements. 


	Sample Installation 
	.1 Provide a 3 m x 3 m (10' x 10') representative sample installation of work of this Section on Site at location directed by Contract Administrator to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for fabrication and installation. 
	.1 Showing masonry colours and textures, use of reinforcement, ties, through-wall flashing, weep holes, jointing, coursing, mortar and workmanship. 
	.2 Incorporate cavity insulation and air barrier specified in other Sections. 

	.2 Remove rejected sample installation and provide additional sample installations until acceptance is given.  Do not commence Work until sample installation has been accepted.  Accepted sample installation will not form part of the completed Work.  Remove as directed by Contract Administrator. 
	.3 Acceptance of sample installations does not constitute acceptance of deviations from the Contract Documents contained in sample installations unless such deviations are specifically accepted by Contract Administrator in writing. 
	.4 Allow seventy two (72) hours for review of sample installation by Contract Administrator before proceeding with Work. 

	1.5 Delivery, Storage and Handling 
	.1 Deliver materials to Job Site in dry condition. 
	.2 Keep materials dry until use. 
	.3 Store under waterproof cover on pallets or plank platforms held off ground by means of plank or timber skids. 

	1.6 Environmental Requirements 
	.1 Cold Weather Requirements:  Supplement CSA-A371 with following requirements: 
	.1 Maintain temperature of mortar between 5°C and 50°C until batch is used. 

	.2 Hot Weather Requirements: 
	.1 Protect freshly laid masonry from drying too rapidly, by means of waterproof, non staining coverings.  
	.2 Keep masonry dry using waterproof, non-staining coverings that extend over walls and down sides sufficient to protect walls from wind driven rain, until masonry work is completed and protected by flashings or other permanent construction.  
	.3 Protect masonry and other work from marking and other damage.  Protect completed work from mortar droppings. Use non-staining coverings.  
	.4 Provide temporary bracing of masonry work during and after erection until permanent lateral support is in place.  


	2. PRODUCTS  (NOT USED) 
	3. EXECUTION 
	3.1 Installation 
	.1 Do masonry work in accordance with CSA-A371 except where specified otherwise. 
	.2 Build masonry plumb, level, true to line, with vertical and horizontal joints in alignment. 
	.3 Layout coursing and bond to achieve correct coursing heights, and continuity of bond above and below openings, with minimum of cutting. 

	3.2 Construction 
	.1 Exposed Masonry:  Remove chipped, cracked, and otherwise damaged units in exposed masonry and replace with undamaged units. 
	.2 Jointing: 
	.1 Concave Joints:  Allow mortar to set just enough to remove excess water, then tool with round jointer to provide smooth, joints true to line, compressed, uniformly concave joints. 
	.2 Flush Joints:  Strike flush all joints concealed in walls and joints in walls to receive plaster, tile, insulation, or other applied material except paint or similar thin finish coating.  

	.3 Cutting: 
	.1 Cut out for electrical switches, outlet boxes, and other recessed or built-in objects. 
	.2 Make cuts straight, clean, and free from uneven edges.  

	.4 Building-In: 
	.1 Build in items required to be built into masonry. 
	.2 Prevent displacement of built-in items during construction. Check plumb, location and alignment frequently, as work progresses. 
	.3 Brace door jambs to maintain plumb. Fill spaces between jambs and masonry with mortar. 

	.5 Support of Loads: 
	.1 Use concrete to requirements of Division 3 Section 03300 – Cast-in-Place Concrete, where concrete fill is used in lieu of solid units. 
	.2 Use grout to CSA A179 where grout is used in lieu of solid units. 
	.3 Install building paper below voids to be filled with concrete or grout; keep paper 25 mm (1”) back from faces of units.  

	.6 Provision for Movement: 
	.1 Leave 12 mm (½”) space below shelf angles. 
	.2 Leave minimum 19 mm (¾”) mm space or as indicated on Drawings between top of non-load bearing walls and partitions and structural elements. Do not use wedges. 
	.3 Built masonry to tie in with stabilizers, with provision for vertical movement. 

	.7 Loose Steel Lintels: 
	.1 Install loose steel lintels. Centre over opening width. 

	.8 Control Joints: 
	.1 Construct continuous control joints as indicated. 

	.9 Expansion Joints: 
	.1 Build-in continuous expansion joints as indicated. 

	.10 Site Tolerances: 
	.1 To CSA-A371. 
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	1. GENERAL 
	1.1 General Requirements 
	.1 Conform to requirements of Section 04051 – Masonry Procedures. 

	1.2 Quality Control 
	.1 Do mortar and grout work in accordance with CSA A179 except where specified otherwise. 
	.2 Use same brands of materials and source of aggregate for entire project. 
	.3 Irregularity in mortar joints for wall faces exposed or painted in the completed work:  Not be noticeable when viewed from a distance of 4500 mm (15'-0"). 

	2. PRODUCTS 
	2.1 Materials 
	.1 Use same brands of materials and source of aggregate for entire project. 
	.2 Colour additives:  Non-staining, non-fading, ground coloured natural aggregates or metallic oxide pigments. 
	.3 Aggregate:  CSA A179, except that the maximum allowable percentage passing 600 µm (No. 30) sieve shall be 80% and maximum passing 300 um (No. 50) sieve shall be 50%. 
	.4 Cement:  Normal Portland, CAN/CSA-A5. 
	.5 Hydrated Lime:  ASTM C207; Type S. 
	.6 Integral Water Repellent Admixture For Exterior Concrete Masonry Units and Concrete Mortar:  Liquid polymeric admixture mixed with concrete during manufacture of concrete masonry units and added to mortar during mortar mixing in accordance with Manufacturer’s recommendations.  Integral water repellent admixture system shall provide Class E Rating when tested in accordance with ASTM E514.  Dry Block System by WR Grace. 

	2.2 Mortar Types 
	.1 Mortar for interior and exterior masonry above grade:  CSA A179. 
	.1 Non-Loadbearing:  Type N. 

	.2 Mortar for Stone Masonry Units:  1 part Portland cement, 1 part hydrated lime, 6 parts aggregate by volume. 
	.3 Grout:  CSA A179, Table 3. 
	.4 Parging Mortar: Type N. 

	2.3 Mixes 
	.1 Measure and mix mortar materials based on CSA A179 Proportion Specifications. 
	.2 Use Portland cement in mortar for exterior masonry work and masonry cement for interior masonry work. 
	.3 Incorporate admixtures into mixes in accordance with Manufacturer's instructions. 
	.4 Do not mix different types of mortar or grout in the same mixer unless the mixer is thoroughly cleaned first. 
	.5 Type N Mortar:  At Contractor’s option, one of the following: 
	.1 Pre-mixed mortar:  CSA A179, Portland cement/lime/aggregate, Type N, by St. Lawrence Cement Company, Canada Cement, St. Mary Cement or Lake Ontario Cement Ltd.  Mix, use and store in accordance with Manufacturer's instructions to produce small batches for immediate use only.  Discard mixed mortar after 2 hours. 
	.2 Site silo mix: CSA A179, Portland cement/lime/aggregate, Type N, by Mega-Mix Ltd. or Max-Mix Ltd. or Jiffy Concrete Products.  Mix required amount from Site silo as required.  Take representative samples for testing consistency of strength in accordance with CSA A179.  Use mortar within two hours after mixing at temperature of 26°C (79°F), or 2½ hours at temperatures under 10°C (50°F). 

	.6 Pointing Mortar:  Prehydrate pointing mortar by mixing ingredients dry, then mix again adding just enough water to produce damp unworkable mix that will retain its form when pressed into ball.  Allow to stand for not less than 1 hour nor more than 2 hours then remix with sufficient water to produce mortar of proper consistency for pointing.  
	.7 Coloured Mortars:  Use clean mixer for coloured mortar.  Use colour additives not exceeding 10% of cement content by mass to produce coloured mortar to match architectural concrete block units. 


	3. EXECUTION 
	3.1 Application 
	.1 Do masonry mortar and grout work in accordance with CSA A179 except where specified otherwise. 
	.2 Parging:  Apply parging in uniform coating not less than total 10 mm (d”) thick. 

	3.2 Repointing 
	.1 Repoint defective joints. 
	.2 Cut back joints 13 mm (½”) taking care not to damage units.  Remove dust and loose materials by brushing or by water jet.  If water jet is used, allow excess water to drain before repointing. 
	.3 Repoint with same mix and colour as original. 
	.4 Pack mortar tightly in thin layers, and tool joint to match non defective joints. 




	04080.doc
	1. GENERAL 
	1.1 General Requirements 
	.1 Conform to requirements of Section 04051 – Masonry Procedures. 

	1.2 Source Quality Control 
	.1 Upon request, provide Contract Administrator with certified copy of mill test report of reinforcement steel and connectors, showing physical and chemical analysis, minimum twenty five (25) calendar days prior to commencing reinforcement work. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Acceptable Products:  Subject to compliance with requirements of this Section, products that may be incorporated into the Work include, but are not limited to, the products specified.  Products by other manufacturers similar in function, design, performance, and construction may be used subjected to Contract Administrator’s prior acceptance. 
	.2 Corrosion Protection: Steel reinforcing, ties, anchors and connectors and fasteners. 
	.1 Interior Side of Building Air Barrier: Hot dipped galvanized after fabrication to ASTM A153 B2 coating weight 457 gm/m2 (1.5 oz/ft2). 
	.2 Exterior Side of Building Air Barrier and Parts of Exterior Wall: Type 304 stainless steel, ASTM A167 for plates, ASTM A580 for wires. 

	.3 Reinforcing Bar:  CSA G30.18, Grade 400, deformed billet steel bars. 
	.4 Horizontal Reinforcement for Single Wythe Masonry:  CSA A371, truss design, 3.66 mm stainless steel longitudinal and diagonally formed cross wires, DA3100 by Dur-O-Wal Limited or BL30 by Blok-Lok Limited.  Width of reinforcing unit shall be 50 mm less than the nominal thickness of the wall.  Provide prefabricated corners and tees. 
	.5 Horizontal Reinforcement for Multi-Wythe Masonry:  CSA A371, truss design, 3.66 mm stainless steel longitudinal and diagonally formed cross wires, 4 wire design.  Width of reinforcing unit shall be 50 mm less that the nominal thickness of the wall.  Provide prefabricated corners and tees. 
	.6 Top of Partition Lateral Supports: 10 mm (3/8) steel dowel welded to 2.75 mm (12 gauge) steel base plate with adjustment slots, hot dip galvanized, complete with dowel plastic sleeves and attaching hardware, Masonry Wall-Top Stabilizing Anchor by Dur-O-Wal.  Supply and install horizontal soft joint continuously between top of masonry and underside structure.  Soft Joint to be closed cell neoprene material conforming to ASTM D1056 class RE 41. 
	.7 Supply and Install stainless steel wall ties for all concrete masonry wall ends abutting concrete wall and column structure.  Wall ties to be site installable and anchored to concrete structure with accepted stainless steel concrete anchors, Adjustable Wall Tie D/A 210 50 mm x 200 mm long by Dur-O-Wal. 


	3. EXECUTION 
	3.1 Installation 
	.1 Do work in accordance with CSA-A370, CSA-A371, and CSA-S304.1 unless indicated otherwise. 
	.2 Prior to placing concrete or grout, obtain Contract Administrator's approval of placement of reinforcement and connectors. 
	.3 Reinforce masonry walls and partitions with continuous reinforcement in every second block.  Provide continuous reinforcing. In cavity wall extend reinforcing from interior masonry, spanning over cavity, into masonry veneer facing. 
	.4 Adjustable masonry reinforcement not permitted to correct poorly laid masonry.  Bending of masonry reinforcement or ties not permitted. 
	.5 At corners of openings provide extra reinforcement, so that first and second courses above and below openings are reinforced.  Extend extra reinforcement 600 mm beyond opening in each direction. 
	.6 Concrete Wall Backups: Space anchors at maximum 600 mm (24”) each direction, aligned vertically and horizontally. 
	.7 Apply insulation retainer at each ties progressively as cavity wall insulation is installed.  Ensure retainer presses insulation in tight and firm contact with wall. 
	.8 Top of Partition Lateral Supports: Mechanically anchor or weld supports to underside of structure, engage supports in full mortar in grooves in sash blocks or head joints.  Space supports at 1800 mm (6' 0") oc. 

	3.2 Field Touch-Up 
	.1 Touch up damaged and cut ends of galvanized reinforcement steel and connectors with compatible finish to provide continuous coating. 
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	1. GENERAL 
	1.1 General Requirements 
	.1 Conform to requirements of Section 04051 – Masonry Procedures. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Acceptable Products:  Subject to compliance with requirements of this Section, products that may be incorporated into the Work include, but are not limited to, the products specified.  Products by other manufacturers similar in function, design, performance, and construction may be used subjected to Contract Administrator’s prior acceptance. 
	.2 Control Joint Filler:  Purpose-made, rubber, size and shape to suit end use as recommended by manufacturer, Rubber Control Joint by Dur-O-Wal. 
	.3 Dampproof Course and Flashing:  Self-adhering modified bitumen membrane reinforced with proprietary polymer facing, minimum thickness 1 mm (40 mils), complete with manufacturer recommended primer and lap adhesive. 


	3. EXECUTION 
	3.1 Installation – Control Joints And Expansion Joints 
	.1 Control Joints:  Provide control joint fillers in interior and exterior masonry walls as indicated on Drawings and where wall height changes; where wall direction changes; where wall thickness changes; at pipe and column chases; at bond beam breaks; at abutments of columns and walls; at abutment of cold walls to warm walls; at openings in walls such as doors and windows; and at intervals in continuous walls as follows: 
	.1 Up to 2400 mm (8’) high:  9000 mm (30’) to 10500 mm (35’) oc. 
	.2 2400 mm (8’) to 3600 mm (12’) high:  10500 mm (35’) to 12000 mm (40’) oc. 
	.3 Over 3600 mm (12’) high:  12000 mm (40’) to 13500 mm (45’) oc. 

	Expansion Joints:  Provide expansion joints within wall construction in locations indicated on Drawings.  Provide joints to receive sealants specified in Section 07900 – Joint Sealant. 

	3.2 Installation – Dampproof Course And Flashing 
	.1 Install dampproof courses and flashings where indicated on Drawings.  If not fully indicated, install in the following locations 
	.1 Interior Walls on Slabs on Grade:  Below first masonry course, full thickness of wythe. 
	.2 Intersection of Masonry Walls With Roofs or Other Exterior, Horizontal Surfaces:  Immediately above roof flashing or horizontal surface flashing and seal to roof, horizontal flashing and air barrier. 
	.3 Wall Openings:  Install work over openings in walls, extend past opening minimum of 200 mm (8") and turn up minimum 150 mm (6") at each end to create waterproof dam to prevent water draining into openings. 
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	1. GENERAL 
	1.1 General Requirements 
	.1 Conform to requirements of Section 04051 – Masonry Procedures. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Use normal weight concrete masonry units where finished face exposed to exterior or to earth below grade, or forming part of an exterior wall. 
	.1 S or SC/15/A/M:  Solid block walls exposed to weather, and for other load bearing walls indicated. 
	.2 H/15/A/M:  Locations where structural members bear on concrete block, and where indicated on Drawings: Fill units solid for top 2 courses of load bearing walls. 

	.2 Where concrete masonry walls are required to act as fire separations or barriers, provide units conforming to the building code with respect to classification, thickness, fire resistant ratings and type of concrete. 
	.3 Special Shapes:  Provide bull-nosed and double bull nosed units for exposed corners. Provide purpose-made shapes for lintels and bond beams.  Provide additional special shapes as indicated. 

	2.2 Concrete Masonry Units 
	.1 Standard Concrete Block Units: CAN3-A165 Series, modular size. 
	.2 Architectural Concrete Block Units: CAN3-A165 Series, modular size, integral water repellent treated to yield resistance to water penetration for 62 hours when tested to ASTM E514, No. 305 Charcoal Smooth Face by CCI Industries. 


	3. EXECUTION 
	3.1 Installation - Concrete Masonry Units 
	.1 Lay block to align plumb over each other with thick ends of webs up.  Leave no cells open in exposed work. 
	.2 Minimize cutting block.  Cut exposed block with power driven abrasive cutting disc or diamond cutting wheel where cutting is required and for flush mounted electrical outlets, grilles, pipes, conduit, leaving 3 mm (c”) maximum clearance. 
	.3 Do not wet concrete masonry before or during laying in wall. 
	.4 Bond: 
	.1 Stack Bond: Align joints plumb over each other in every course. 

	.5 Buttering corners of units, throwing mortar droppings into joints, deep or excessive furrowing of bed joints will not be permitted.  Do not shift or tap units after mortar has taken initial set.  Where adjustment must be made after mortar has started to set, remove mortar and replace with fresh supply. 
	.6 Lay all joints approximately 10 mm (d”) thick unless otherwise specified or otherwise indicated on Drawings.  Fill joints full of mortar except where specifically designated to be left open. 
	.7 Jointing:  When mortar is thumb print hard, tool joints slightly concave for exposed work; elsewhere, strike joints flush.  Use sufficient force to press mortar tight against masonry units on both sides of joints.  Remove excess material or burrs left after jointing.  Use trowel or rub with burlap bag. 
	.8 Locate corners accurately. 
	.9 Use bullnose and double bullnose block at sills and all external corners from second bottom course to top of partition where block is left exposed. 
	.10 Use square nose units at bottom course at external corner.  Grind smooth corners to match bullnose units above, from top of flooring base. 
	.11 Use full bed of mortar for first course.  For remaining courses bed face shells and cross and end webs and vertical end joints fully in mortar.  Compress end joint mortar. 
	.12 Bond intersecting block walls in alternate courses with metal anchors.  Where blockwork abuts concrete, bond each block course with site installed anchors. 
	.13 Do not break bond of walls of exposed units where partitions intersect and if bonding would show through on exposed face of walls.  Bond these partitions, to walls they intersect, with prefabricated intersection masonry anchor reinforcement in each course. 

	3.2 Non-Load Bearing Partitions 
	.1 Non-Loading Bearing Partitions:  Extend partitions in areas without suspended ceilings and other partitions indicated on Drawings, up through ceiling to structure above, unless indicated or specified otherwise:  Terminate partitions minimum 19 mm (¾") or as shown on Drawings, below structure and fill space between top of masonry and structure with compressible packing insulation. 
	.2 Terminate remainder of masonry partitions minimum of 100 mm (4") above finished suspended ceilings. 

	3.3 Multi-Wythe Composite Walls 
	.1 Bond wythes of composite masonry together using reinforcement installed in horizontal mortar joints. 
	.2 Collar Joints:  Solidly fill collar joints by parging face of first wythe that is laid in shoving units of other wythe into place. 
	.3 Corners:  Provide interlocking masonry unit bond in each wythe sand course at corners, unless otherwise indicated. 
	.4 Intersecting and Abutting Walls:  Unless vertical expansion or control joints are shown at juncture bond walls together as follows: 
	.1 Provide continuity with masonry joint reinforcement by using prefabricated T-shaped units. 
	.2 Provide rigid metal anchors not more that 600 mm o.c.  If used with hollow masonry units, embed ends in mortar-filled cores. 


	3.4 Installation - Concrete Block Lintels 
	.1 Install reinforced concrete block lintels over openings in masonry where steel or reinforced concrete lintels are not indicated. 
	.2 End bearing:  Not less than 200 mm (8”). 

	3.5 Cleaning 
	.1 Standard and Architectural Units: Allow mortar droppings on masonry to partially dry then remove by means of trowel, followed by rubbing lightly with small piece of block and finally by brushing. 
	.2 Pointing: Clean block faces using soft cloths before mortar hardens rake to 10 mm (d”).  After completion of block laying fill joints with pointing mortar then point to provide concave joints.  Repeat cleaning of faces. 
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	1. GENERAL 
	1.1 General Requirements 
	.1 Conform to requirements of Section 04051 – Masonry Procedures. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Acceptable Products:  Subject to compliance with requirements of this Section, products that may be incorporated into the Work include, but are not limited to, the products specified.  Products by other manufacturers similar in function, design, performance, and construction may be used subjected to Contract Administrator’s prior acceptance. 
	.2 Stone, General:  Hard, durable, well seasoned and of uniform strength, colour and texture, free of harmful quantities of radiation, or other mineral or organic defects. 
	.1 Limestone:  ASTM C568, smooth face, 3 course ashlar, random lengths and no continuous horizontal joist heights, 90 to 100 mm bed thickness, 200 mm course heights, Tyndall Limestone buff colour by Gillis Quarries Limited. 



	3. EXECUTION 
	3.1 Installation 
	.1 Clean stone by washing with water before laying. 
	.2 Lay heavy stones and projecting stones after mortar in courses below has hardened sufficiently to support weight. 
	.3 Prop and anchor projecting stones until wall above is set. 
	.4 Set large stones on water soaked softwood wedges to support stone in proper alignment until mortar has set. Remove wedges when dry, do not break off, grout holes with matching mortar. 
	.5 Remove mortar droppings and splashings from face of stone before mortar is set. Sponge stone free of mortar along joints as work progresses. 
	.6 Tool joints after initial set has occurred to concave finish. 
	.7 Arrange random coursed ashlar stone pattern so that no vertical joint is higher than highest course height being used, no horizontal joint is more than five stones long and no two stones of same height are placed end to end.  End stones 100 mm long. 

	3.2 Cleaning 
	.1 After mortar has completely set brush stone work with stiff brush using mild alkaline abrasive cleaner that contains no caustic or harsh fillers. 
	.2 Rinse with clear water to remove foreign matter. 
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	1. GENERAL 
	1.1 Work Included 
	.1 Reinforcing steel bars for cast-in-place concrete complete with tie wire. 
	.2 Support chairs, bolsters, bar supports, and spacers for reinforcing. 

	1.2 Quality Control 
	.1 Perform concrete reinforcing Work in accordance with CAN/CSA-A23.1-00. 

	1.3 Inspection and Testing 
	.1 If requested by Contract Administrator, submit three (3) certified copies of mill test report of reinforcement supplied, indicating physical and chemical analysis. 

	1.4 Shop Drawings 
	.1 Submit bar lists and placing drawings in accordance with Section 01300 – Submittals. 
	.2 Clearly indicate bar sizes, spacings, locations, and quantities of reinforcing steel and wire fabric, bending and cutting schedules, and supporting and spacing devices. 
	.3 Drawings and details to conform to CAN/CSA-A23.1-00, CAN/CSA-A23.3, and RSIC Reinforcing Steel Manual of Standard Practice. 
	.4 Detail placement of reinforcing where special conditions occur. 
	.5 Detail lap lengths and bar development lengths to CAN/CSA-A23.1-00, unless otherwise shown on the Drawings. 

	1.5 Delivery and Storage 
	.1 Deliver, handle, and store reinforcement in a manner to prevent damage and contamination. 
	.2 Deliver bars in bundles, clearly identified in relation to bar lists. 

	2. PRODUCTS 
	2.1 Reinforcing Materials 
	.1 Reinforcing Steel:  minimum 400 MPa yield grade; deformed billet steel bars conforming to CAN/CSA-G30.18; material R and W (where indicated on the Drawings); plain finish. 
	.2 Welded Steel Wire Fabric:  plain type, conforming to ASTM A185; flat sheets; plain finish. 

	2.2 Accessory Materials 
	.1 Tie Wire:  minimum 1.6 mm annealed type, or patented system accepted by Contract Administrator. 
	.2 Chairs, Bolsters, Bar Supports, Spacers:  adequately sized for strength and support of reinforcing steel during construction. 
	.3 Bar Chairs: to be non-corrosive PVC chairs or concrete chairs purpose made.  Steel bar chairs, galvanized bar chairs, concrete bricks, broken concrete blocks, stones, or wood supports are not acceptable. 
	.4 Side form spacers to be non-corrosive PVC spacers, purpose made.  PVC chairs, steel bar chairs, galvanized bar chairs, concrete bricks, broken concrete blocks, or wood supports are not acceptable. 


	3. EXECUTION 
	3.1 Fabrication 
	.1 Fabricate reinforcing steel in accordance with CAN/CSA-A23.1-00 and Drawings. 
	.2 Locate reinforcing splices not indicated on Drawings at points of minimum stress. 
	.3 Fabricate within the following tolerances: 
	.1 Sheared length: + 0, - 25 mm 
	.2 Stirrups, ties, and spirals: +0, - 10 mm 
	.3 Other bends: + 0, - 25 mm 

	.4 All bending shall be done cold with a suitable machine accurately producing all lengths, depths, and radii shown on the bending details. 
	.5 After initial fabrication, reinforcing steel shall not be rebent or straightened unless so indicated on the Drawings. 
	.6 Heating of reinforcing steel will not be permitted. 

	3.2 Installation 
	.1 Place reinforcing steel in accordance with reviewed placing drawings and CAN/CSA A23.1 00.  Chair slab reinforcing not further apart than 1.2 m in either direction.  Tie reinforcing steel at maximum spacing 600 mm. 
	.2 Adequately support reinforcing and secure against displacement within tolerances permitted. 
	.3 Place reinforcing steel to provide concrete cover required by CAN/CSA A23.1-00, but not less than shown below or noted otherwise on the Drawings: 
	.1 Beam stirrups: 40 mm unless noted otherwise; main steel: 50 mm. 
	.2 Slabs (top and bottom): 50 mm. 
	.3 Column ties: 40 mm; main steel: 50 mm. 
	.4 Walls: 50 mm unless noted otherwise. 
	.5 Concrete formed against earth (including bottom of slab on grade): 75 mm. 

	.4 Maintain alignment as follows: 
	.1 Slabs: ±5 mm. 
	.2 Other structural members: ±10 mm. 
	.3 Rebar bends and ends: ±50 mm. 

	.5 Do not disturb or damage polyethylene film or void form while placing reinforcing steel. 
	.6 Install purpose made highly visible protective safety caps on all exposed projecting bar ends. 

	3.3 Cleaning 
	.1 Ensure concrete reinforcing is clean and free from oil and deleterious matter. 
	.2 Remove all loose scale, loose rust, concrete from prior pours, and other deleterious matter from surfaces of reinforcing. 
	.3 Remove concrete splatter on bars before concrete has hardened. 
	END OF SECTION 
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	1. GENERAL 
	1.1 Work Included 
	.1 All reinforced cast-in-place concrete Masonry infill. 
	.2 Setting anchors, inserts, frames, sleeves, and other items supplied by other Sections. 
	.3 Repairing concrete imperfections. 
	.4 Concrete curing. 

	1.2 Quality Control 
	.1 Cast-in-place concrete shall conform to the CAN/CSA-A23.1-00. 
	.2 Testing shall conform to CAN/CSA-A23.2-00. 
	.3 These standards shall be available in the Contractor’s Site office for reference by the Contractor, sub-trades, and Contract Administrator. 
	.4 A Concrete Review Report will be completed with each concrete pour.  Each Concrete Review Report shall be signed by the Contractor and submitted to the Contract Administrator. 

	1.3 Qualification 
	.1 Concrete flatwork finishing is to be done by an established firm having at least five (5) years of proven, satisfactory experience in this trade and employing skilled personnel. 
	.2 Submit proof of qualifications in writing to the Contract Administrator. 

	1.4 Inspection and Testing 
	.1 Notify the Contract Administrator at least forty eight (48) hours before complete formwork and concrete reinforcement is ready for review.  Reinforcing in walls shall be reviewed prior to closing forms. 
	.2 Allow ample time for notification, review, and corrective work, if required, before scheduling concrete placement. 
	.3 Concrete sampling, inspection, and testing is to be performed by a CSA certified inspection and testing firm appointed and paid for by the City. 
	.4 Provide unencumbered access to all portions of work and cooperate with appointed firm. 
	.5 Submit proposed mix design statements of each class of concrete to the Contract Administrator for review four weeks prior to commencement of the work.  If blended cement is proposed for sulphate resistant concrete, testing data supporting conformance to CSA A3000 satisfactory to the Contract Administrator shall be submitted with the mix design statement. 
	.6 Tests of cement and aggregates may be performed to ensure conformance with requirements stated herein. 
	.7 At least three (3) concrete test cylinders will be taken for every 75 m3 or less of each class of concrete placed. 
	.8 At least three (3) test cylinders will be taken daily for each class of concrete placed. 
	.9 One (1) slump test and one (1) air content test will be taken for each set of test cylinders taken. 
	.10 Additional slump and air content tests may be taken as necessary (up to every truck) to verify quality of concrete at the discretion of the Contract Administrator. 
	.11 Testing of concrete will be performed in accordance with CAN/CSA-A23.2-00.  Test results will be issued to the Contractor, the Contract Administrator, and the City. 
	.12 The Contractor shall pay costs for required retesting due to defective materials or workmanship. 
	.13 If accepted by the Contract Administrator, the Contractor may arrange and pay for additional tests for use as evidence to expedite construction. 
	.14 To conform to the strength requirements, the average of all tests shall exceed the specified strength.  When three (3) or more tests of the same class of concrete are available, the average of any three (3) consecutive tests shall be equal to, or greater than the specified strength, and no strength test shall fall more than 3.5 MPa below the specified strength.  If any of the criteria of the foregoing are not met, the Contract Administrator shall have the right to require one or more of the following: 
	.1 Changes in mix proportions for the remainder of the work. 
	.2 Cores drilled and tested from the areas in question as directed by the Contract Administrator and in accordance with CAN/CSA-A23.2-00.  The test results shall be indicative of the strength of the in-place concrete. 
	.3 Full scale load testing of the structural elements. 
	.4 The changes in the mix proportions, cores drilled and tested, and load testing shall be at the Contractor's expense. 
	.5 Concrete failing to meet the strength requirements shall be strengthened or replaced at the Contractor's expense and to the satisfaction of the Contract Administrator. 


	2. PRODUCTS 
	2.1 Concrete Materials 
	.1 Cement: Normal Type 10 (Type GU) Portland Cement conforming to CAN/CSA-A3000 and sulphate resistant Type 50 (Type HS) Portland Cement or HSb conforming to CAN/CSA-A3000. 
	.2 Fine Aggregate: conforming to Normal-Density Fine Aggregate, CAN/CSA-23.1-00.  If requested by the Contract Administrator, submit evidence at least two weeks before use in concrete mix showing conformance to Normal-Density Fine Aggregate, CAN/CSA A23.1 00, Table 4 and Table 6. 
	.3 Coarse Aggregate: conforming to Normal-Density Coarse Aggregate, CAN/CSA-23.1-00, Group I, 20 to 5 mm, and 10 to 2.5 mm.  If requested by the Contract Administrator, submit evidence at least two (2) weeks before use in concrete mix showing conformance to Normal-Density Coarse Aggregate, CAN/CSA-A23.1-00, Table 5 and Table 6.  Group II may be used for special requirements such as gap grading, pumping, or for blending two (2) or more sizes to produce Group I gradings. 
	.4 Ensure that no aggregates are used that may undergo volume change due to alkali reactivity, moisture retention, or other causes.  Confirm suitability of aggregate with a petrographic analysis report if requested by the Contract Administrator. 
	.5 Water: potable, clean, and free from injurious amounts of oil, alkali, organic matter, or other deleterious matter. 
	.6 Materials are to be obtained from the same source of supply or Manufacturer for the duration of the work. 
	.7 Supplementary cementing materials: conforming to CAN/CSA-A3000. 

	2.2 Admixtures 
	.1 No admixtures other than air-entraining agent, water-reducing agent, and superplasticizer shall be used without the written authorization of the Contract Administrator, unless specified. 
	.2 Air entrainment:  conforming to ASTM Standard C260. 
	.3 Water-reducing agent:  Type WN conforming to ASTM Standard C494. 
	.4 Superplacticizer:  conforming to ASTM Standard C494. 
	.5 General Chemical Admixtures:  conforming to ASTM Standard C494. 
	.6 Calcium chloride or admixtures containing calcium chloride shall not be used in concrete. 

	2.3 Accessories 
	.1 Curing Sealer:  conforming to ASTM C309. 
	.2 Moisture Retention Film:  Master Builders Confilm. 

	2.4 Concrete Mixes 
	.1 Pay all costs for mix design. 
	.2 Provide concrete mixed in accordance with requirements of CAN/CSA-A23.1-00 and as indicated on Table A at the end of this Section and on the Drawings.  Table A and Drawing requirements shall govern where there is a difference between Table A and Drawings, and CAN/CSA-A23.1-00 Tables 6 to 10 requirements. 
	.3 Maximum allowable substitution of cement with supplementary cementing materials shall be 20% by weight except that blended cements may contain the amount of supplementary cementing materials as required for the intended purpose such as sulphate resistance.  Blended cements shall be used as blended by the Manufacturer without additional substitution of cement with supplementary cementing materials unless the resulting blend is supported with testing data showing conformance to CSA-A3000 satisfactory to the Contract Administrator. 
	.4 Use accelerating admixtures in cold weather only when accepted by the Contract Administrator.  If accepted, the use of admixtures will not relax cold weather placement requirements.  Do not use calcium chloride. 
	.5 Use set-retarding admixtures during hot weather only when accepted by the Contract Administrator. 
	.6 All admixtures must be compatible within the mix.  Concrete with freezing and thawing exposure must satisfy the durability requirements of CAN/CSA-A23.1-00, Sections 14 and 15. 
	.7 All admixtures are subject to acceptance by the Contract Administrator.  List all proposed admixtures in mix design submission.  Do not change or add admixtures to accepted design mixes without the Contract Administrator's review and acceptance. 
	.8 The water:cementing ratio must be calculated and shown based on all available mixing water excluding aggregate absorption. 
	.9 Concrete delivered to Site must be accompanied by a delivery slip indicating time of completion of mixing, design strength of concrete, air content, and actual water-cement ratio. 
	.10 Patching Mortar: 
	.1 The patching mortar shall be made of the same material and of approximately the same proportions as used for the concrete, except that the coarse aggregate shall be omitted and the mortar shall consist of not more than 1 part cement to 2.5 parts sand by damp loose volume. 
	.2 White Portland cement shall be substituted for a part of the grey Portland cement on exposed concrete in order to produce a colour matching the colour of the surrounding concrete, as determined by trial patches. 
	.3 The quantity of mixing water shall be no more than necessary for handling or placing.  Mixing water shall include 1 part latex bonding agent to 3 parts water.  Maximum water to cement ratio shall be 0.40. 

	.11 Self-compacting concrete mixes will not be permitted for use on this work. 


	3. EXECUTION 
	3.1 Placing Concrete 
	.1 Place concrete in accordance with requirements of CAN/CSA A23.1-00 and as indicated on the Drawings.  Layout of the work and accuracy of same is the Contractor's sole responsibility. 
	.2 Notify the Contract Administrator a minimum of twenty four (24) hours prior to pouring concrete.  Under no circumstances shall concrete be poured without notifying Contract Administrator, or in his absence, arranging for review of the work and sampling of concrete. 
	.3 The concrete shall be placed rapidly and evenly as near to its final position as possible to reduce the risk of segregation, flowlines, and cold joints.  Concrete shall be placed within 1.5 hours of mixing. 
	.4 Ensure all anchor bolts, seats, plates, and other items to be cast into concrete are securely placed and will not interfere with concrete placement. 
	.5 All equipment for transporting the concrete shall be cleaned of hardened concrete and foreign materials before placing concrete. 
	.6 Immediately before concrete is placed, Contractor shall carefully inspect all forms to ensure that they are properly placed, sufficiently rigid and tight, and that all reinforcing steel and embedded parts are in the correct position and secured against movement during the placing operation.  All forms shall be thoroughly cleaned. 
	.7 Concrete shall be handled from the mixer to the place of final deposit as rapidly as practicable by methods that will prevent the separation or loss of the ingredients.  Concrete shall be deposited in the forms as nearly as practicable in its final position to avoid re handling or flowing.  Vibrators shall not be used to move concrete.  Under no circumstances shall the concrete, which has partially hardened, be deposited in the forms. 
	.8 Concrete shall be thoroughly compacted by mechanical vibrators during placing operations.  Concrete shall be thoroughly worked around the reinforcement, embedded fixtures, and into the corners of the forms. 
	.9 Vibrate concrete using the appropriate size equipment as placing proceeds, in accordance with CAN/CSA-A23.1-00.  Check frequency and amplitude of vibrations prior to use.  Provide additional standby vibrators in the event of equipment failure. 
	.10 Prepare set or existing concrete by removing all laitance and loose or unsound materials and apply bonding agent in accordance with Manufacturer’s recommendations. 
	.11 Where placing operations would involve dropping the concrete more than 1.5 m, it shall be placed through canvas hoses or galvanized iron chutes.  Concrete shall not be raised at a rate greater than that for which proper vibration may be affected. 
	.12 In locations where new concrete is dowelled to existing concrete, drill holes in existing concrete, thoroughly clean the holes, place non-shrink grout in holes, and insert steel dowels so that grout is packed solidly for full depth around the dowels. 
	.13 A minimum of three (3) Calendar Days shall elapse between adjacent pours separated by construction joints or expansion joints. 
	.14 Do not place concrete if carbon dioxide producing equipment has been in operation in the building or in the enclosure during the twelve (12) hours preceding the pour.  This equipment shall not be used during placing or for twenty four (24) hours after placing.  During placing and curing concrete, surfaces shall be protected by formwork or an impermeable membrane from direct exposure to carbon dioxide, combustion gases, or drying from heaters. 
	.15 Honeycomb or embedded debris is not acceptable. 
	.16 Remove and replace defective concrete. 
	.17 Maintain accurate records of cast-in-place concrete items.  Record date, location of pour, quantity, air temperature, and test samples taken. 
	.18 Prior to the erection of the formwork for walls and beams, construction joints shall be sand blasted and cleaned. 
	.19 At the start of casting of walls or beams on slabs, a layer of grout slurry approximately 12 mm to 25 mm thick shall be placed immediately prior to the placement of concrete. 

	3.2 Cold Weather Concreting 
	.1 The requirements of this section shall be applied to all concreting operations during cold weather, i.e., if the mean daily temperature falls below 5°C during placing or curing. 
	.2 Supplementary equipment as required below shall be at the Site if concrete is likely to be placed in cold weather. 
	.3 Formwork and reinforcing steel shall be heated to at least 5°C before concrete is placed. 
	.4 The temperature of the concrete shall be maintained at not less than 10°C for seven (7) Calendar Days.  In no case, shall the heating be removed until the concrete has reached a minimum compressive strength which will be specified by the Contract Administrator as determined from compressive strength tests on specimens cured under the same conditions as the concrete work in question. 
	.5 Aggregates shall be heated to a temperature of not less that 20°C and not more than 65°C.  Water shall be heated to a temperature between 55°C and 65°C.  The temperature of the concrete at the time of placing in the forms shall be within the range specified in CAN/CSA A23.1-00 for the thickness of the section being placed. 
	.6 When the mean daily temperature may fall below 5°C, a complete housing of the work, complete with heaters, fuel, maintenance, and attendants, shall be provided. 
	.7 Combustion-type heaters may be used if their exhaust gases are vented outside the enclosures and not allowed to come into contact with concrete surfaces.  Fire extinguishers must be readily at hand wherever combustion-type heaters are used. 
	.8 When the ambient temperature is below -15°C, the housing shall be constructed so as to allow the concrete to be placed without the housing having to be opened.  If the mixing is done outside of the housing, the concrete shall be placed by means of hoppers installed through the housing.  The hoppers are to be plugged when not in use. 
	.9 When the ambient temperature is equal to or above -15°C, the Contractor will be permitted to open small portions of the housing for a limited time to facilitate the placing of the concrete. 
	.10 Before depositing any of the concrete, the Contractor shall show that enough heating equipment is available to keep the air temperature surrounding the forms within the specified range.  This shall be accomplished by bringing the temperature inside of the housing to the specified 10°C at least 12 hours prior to the start of the concrete placing. 
	.11 The Contractor shall supply all required heating apparatuses and the necessary fuel.  When dry heat is used, a means of maintaining atmospheric moisture shall be provided. 
	.12 Sufficient standby heating equipment must be available to allow for any sudden drop in outside temperatures and any breakdowns that may occur in the equipment. 
	.13 The Contractor shall keep a curing record of each concrete pour.  The curing record shall include date and location of the pour, mean daily temperature, temperatures above and below the concrete within the enclosures, temperatures of the concrete surface at several points, and notes regarding the type of heating, enclosure, unusual weather conditions, etc.  This record shall be available for review by the Contract Administrator at all times, and shall be turned over to the Contract Administrator at the end of the concreting operations. 

	3.3 Hot Weather Concreting 
	.1 General: 
	.1 The requirements of this Clause shall be applied during hot weather, i.e., when air temperatures are above 25°C during placing. 
	.2 Concrete shall be placed at as low a temperature as possible, preferably below 15°C, but not above 27°C.  Aggregate stockpiles may be cooled by water sprays and sun shades. 
	.3 Ice may be substituted for a portion of the mixing water provided the ice has melted by the time mixing is completed. 
	.4 Forms and conveying equipment shall be kept as cool as possible before concreting by shading them from the sun, painting their surfaces white, and/or the use of water sprays. 
	.5 Sun shades and wind breaks shall be used as required during placing and finishing. 
	.6 Work shall be planned so that concrete can be placed as quickly as possible to avoid “cold joints”. 
	.7 The Contract Administrator’s acceptance is necessary before the Contractor may use admixtures such as retardants to delay setting, or water-reducing agents to maintain workability and strength, and these are to be included in the mix designs submitted to the Contract Administrator. 
	.8 Curing shall follow immediately after the finishing operation. 

	.2 Hot-Weather Curing: 
	.1 When the air temperature is at or above 25°C, curing shall be accomplished by water or by using saturated absorptive fabric, in order to achieve cooling by evaporation.  Mass concrete shall be water cured for the basic curing period when the air temperature is at or above 20°C, in order to minimize the temperature rise of the concrete. 

	.3 Job Preparation: 
	.1 When the air temperature is at or above 25°C, or when there is the probability of its rising to 25°C during the placing period, facilities shall be provided for protection of the concrete in place from the effects of hot and/or drying weather conditions.  Under severe drying conditions, as defined under “Severe Drying Conditions” below, the formwork, reinforcement, and concreting equipment shall be protected from the direct rays of the sun or cooled by fogging and evaporation. 

	.4 Concrete Temperature: 
	.1 The temperature of the concrete as placed shall be as low as practicable and in no case greater than that shown below for the indicated size of the concrete section. 

	.5 Protection from Drying: 
	.1 Moderate Drying Conditions: 
	.1 When surface moisture evaporation exceeds 0.75 kg/m2/hour, windbreaks shall be erected around the sides of the structural element. 

	.2 Severe Drying Conditions: 
	.1 When surface moisture evaporation exceeds 1.0 kg/m2/hour, additional measures shall be taken to prevent rapid loss of moisture from the surface of the concrete.  Such additional measures shall consist of the following: 
	.1 Erecting sunshades over the concrete during finishing and placing operations. 
	.2 Lowering the concrete temperature. 
	.3 Placing concrete at cooler part of the day when there is little or no direct sunlight. 
	.4 Increasing humidity by applying fog spray immediately after placement and before finishing. 
	.5 Care shall be taken to prevent accumulation of water that may reduce the quality of the cement paste. 
	.6 Beginning the concrete curing immediately after trowelling.  Under certain conditions moisture retention film may be used. 


	.3 Surface Moisture Evaporation Rate: 
	.1 The monograph, Figure D1, Appendix D of CAN/CSA-A23.1-00 shall be used to estimate surface moisture evaporation rates. 



	3.4 Concrete Protection for Reinforcement 
	.1 Ensure reinforcement is placed to provide minimum concrete cover in accordance with Section 03200 – Concrete Reinforcement. 

	3.5 Construction Tolerance 
	.1 The work shall be carefully and accurately set out; true to the positioning, levels, slopes, and dimensions shown on the Drawings and conforming to Section 03200 – Concrete Reinforcement. 
	.1 Sizes of Member or Thickness of Slabs: + 6 mm, - 0 mm. 
	.2 Cover of Concrete over Reinforcement: ( 3 mm. 
	.3 Variations from Plumb: 6 mm in 3 m, 10 mm maximum. 
	.4 Variations from Flat: 3 mm in 3 m, 6 mm maximum. 

	.2 If these tolerances are exceeded, the Contractor may, at the discretion of the Contract Administrator, be required to remove and replace or to modify the placed concrete before acceptance.  The costs incurred by the Contract Administrator for such investigation, testing, or review of reconstruction and the cost of reconstruction shall be borne by the Contractor. 

	3.6 Curing and Protection 
	.1 Cure and protect freshly placed concrete in accordance with Clause 21 of CAN/CSA A23.1 00. 
	.2 All concrete shall receive moist curing for a period of at least seven (7) Calendar Days.  One of the following methods shall be used as soon as the concrete has hardened sufficiently to prevent marring: 
	.1 Surface covered with canvas or other satisfactory material and kept thoroughly and continuously wet with soaker hoses. 
	.2 A liquid membrane forming curing sealer, applied at the rate recommended by the Manufacturer.  Curing sealer shall not be used on a surface where bond is required for the finishes. 
	.3 Surfaces of concrete, which are protected by formwork that is left in place for seven (7) Calendar Days, shall not require any additional curing (except as specified for hot weather).  If the formwork is removed in less than seven (7) Calendar Days, the concrete shall receive moist curing as above. 

	.3 No concreting will be allowed until all materials required for the curing phase are on Site and ready for use. 
	.4 At the end of the curing and protection period, the temperature of the concrete shall be reduced gradually at a rate not exceeding 10°C per day until the outside air temperature has been reached. 
	.5 Concrete that is allowed to freeze or attain insufficient curing conditions shall be subject to all necessary investigations and testing as deemed necessary by the Contract Administrator and all such concrete shall be removed and the portion reconstructed as directed by the Contract Administrator, at the Contractor’s cost. 
	.6 The supply (both quantity and time of supply) of water for curing concrete shall be subject to control of the Contract Administrator and prior arrangements shall be made by the Contractor with the Contract Administrator for its supply.  The Contractor shall be responsible for, at his own cost, to supply, install, maintain, and move extensions to water services as required for conveying water to the work Site.  Water required for curing concrete will be supplied by the City, from the DBPS. 

	3.7 Defective Concrete 
	.1 Concrete not meeting the requirements of the Specifications and Drawings will be considered defective concrete; the Contractor shall remediate all defective concrete. 
	.2 Concrete not conforming to the lines, details, and grades specified herein or as shown on the Drawings shall be modified or replaced at the Contractor's expense.  Finished lines, dimensions, and surfaces shall be correct and true within tolerances specified herein. 
	.3 Concrete not properly placed resulting in honeycombing and other defects shall be repaired or replaced at the Contractor's expense. 

	3.8 Clean-Up 
	.1 As work progresses and at the completion of work, remove from Site all debris, excess materials, and equipment. 
	 
	 Table A
	Note: *  Concrete for walls and beams of containment areas shall be superplasticized; other elements with congested reinforcement may also be superplasticized subject to review by the Contract Administrator.  Superplasticized concrete slump shall be 200 ( 30. 
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	1. SHOP DRAWINGS 
	1.1 General 
	.1 Arrange for the preparation of clearly identified Shop Drawings as specified or as the Contract Administrator may reasonably request.  Shop Drawings are to clearly indicate materials, methods of construction, and attachment or anchorage, erection diagrams, connections, explanatory notes, and other information necessary for completion of the Work.  Where articles or equipment attach or connect to other articles or equipment, clearly indicate that all such attachments and connections have been properly coordinated, regardless of the trade under which the adjacent articles or equipment will be supplied and installed.  Shop Drawings are to indicate their relationship to design Drawings and Specifications.  Notify the Contract Administrator of any deviations in Shop Drawings from the requirements of the Contract Documents to allow the Contract Administrator to assess the deviations. 
	.2 Where all or part of the Shop Drawings are to be prepared under the stamp and seal of a Professional Engineer registered in the Province of Manitoba, the Contract Administrator will limit that review to an assessment of the completeness of the part of the submission so stamped and sealed. 

	1.2 Submission Requirements 
	.1 Coordinate each submission with requirements of the Work and Contract Documents.  Individual submissions will not be reviewed until all related information is available. 
	.2 Accompany all submissions with a transmittal letter, in duplicate, containing: 
	.1 Date 
	.2 Project title and Bid Opportunity number 
	.3 Contractor's name and address 
	.4 Specification Section number for each submittal 
	.5 Submittal number and revision number in the following format: 
	.1 793 - Spec Section # - Submittal # - Revision # (e.g. 793-05500-001-1). 
	.2 The first submittal is numbered 1 with sequential numbering after that for revisions. 

	.6 Identification and quantity of each Shop Drawing product 
	.7 Equipment tag number 
	.8 Other pertinent data 

	.3 Submissions shall include: 
	.1 Date and revision dates 
	.2 Project title and number 
	.3 Name, email address, and address of: 
	.1 Contractor 
	.2 Manufacturer 

	.4 Contractor's stamp, signed by Contractor's authorized representative, certifying approval of submissions, verification of field measurements and compliance with Contract Documents. 
	.5 As required in the specifications, the seal and signature of a Professional Engineer registered in the Province of Manitoba. 

	.4 Details of appropriate portions of work as applicable: 
	.1 Fabrication 
	.2 Layout showing dimensions including identified field dimensions and clearances 
	.3 Setting or erection details 
	.4 Capacities 
	.5 Performance characteristics 
	.6 Standards 


	1.3 Drawings 
	.1 Original Drawings or modified standard Drawings provided by the Contractor to illustrate details of portions of Work which are specific to project requirements. 
	.2 Maximum sheet size:  850 x 1050 mm. 
	.3 Submit .pdf files and one (1) reproducible copy of Shop Drawings.  The Contract Administrator will return the reproducible copy with comments transcribed. 
	.4 Cross-reference Shop Drawing information to applicable portions of the Contract Documents. 
	.5 Include reviewed Shop Drawings in all O&M Manuals. 

	1.4 Product Data 
	.1 Product Data; Manufacturer’s catalogue sheets, brochures, literature, performance charts, and diagrams used to illustrate standard manufactured products. 
	.2 Submit twelve (12) copies of product data. 
	.3 Sheet size:  215 x 280 mm.  

	1.5 Procedure and Routing  
	.1 The Contractor shall provide to the Contract Administrator .pdf files and one (1) reproducible copy of the Shop Drawings and corresponding submittal transmittal form(s) complete with the information specified in 1.3 Submission Requirements. 
	.2 The Contractor shall simultaneously email the .pdf version of these same Shop Drawings and submittal transmittal forms to the Contract Administrator.  The Contractor shall ensure the .pdf version of the Shop Drawings and corresponding submittal transmittal form(s) are identical to the printed copies being distributed for review.  When the total size of the email is greater than 5 MB, the Contractor shall post the .pdf version of the Shop Drawings and submittal transmittal form(s) to an accessible place on the internet (provided by the Contract Administrator) and an e-mail notification is to be sent to all parties listed above when posting is complete. 
	.3 The routing and the names of individuals responsible for receiving submittals will be identified by the Contract Administrator at the pre-construction meeting held pursuant to D4.2. 
	.4 Upon review of the Shop Drawings, the Contract Administrator will e-mail the .pdf version of the annotated Shop Drawings and corresponding transmittal form(s) to the Contractor.  When the total size of the email is greater than 5 MB, the Contract Administrator will post the .pdf version of the Shop Drawings and corresponding transmittal form(s) to the same accessible place on the internet and an e-mail notification will be sent to the Contractor.  Two (2) printed copies of the reviewed Shop Drawings will be sent back to the Contractor. 

	1.6 Shop Drawing Review 
	.1 Shop Drawing review by the Contract Administrator is solely to ascertain conformance with the general design concept.  Responsibility for the approval of detail design inherent in Shop Drawings rests with the Contractor and review by the Contract Administrator shall not imply such approval. 
	.2 Review by the Contract Administrator shall not relieve the Contractor of his responsibility for errors or omissions in Shop Drawings or for proper completion of the Work in accordance with the Contract Documents. 
	.3 Shop Drawings will be returned to the Contractor with one of the following notations: 
	.1 When stamped "REVIEWED", distribute additional copies as required for execution of the Work.  
	.2 When stamped "REVIEWED AS MODIFIED", ensure that all copies for use are modified and distributed, same as specified for "REVIEWED".  
	.3 When stamped "REVISE AND RE SUBMIT", make the necessary revisions, as indicated, consistent with the Contract Documents and submit again for review.  
	.4 When stamped "NOT REVIEWED", submit other drawings, brochures, etc., for review consistent with the Contract Documents. 
	.5 Only Shop Drawings bearing "REVIEWED" or "REVIEWED AS MODIFIED" shall be used on the Work unless otherwise authorized by the Contract Administrator. 

	.4 After submittals are stamped "REVIEWED" or "REVIEWED AS MODIFIED", no further revisions are permitted unless re-submitted to the Contract Administrator for further review. 
	.5 Any adjustments made on Shop Drawings by the Contract Administrator are not intended to change the Contract Price.  If it is deemed that such adjustments affect the Contract Price, clearly state as such in writing prior to proceeding with fabrication and installation of Work. 
	.6 Make changes in Shop Drawings which the Contract Administrator may require consistent with Contract Documents.  When re submitting, notify the Contract Administrator in writing of any revisions other than those requested by the Contract Administrator. 
	.7 Shop Drawings indicating design requirements not included in the Contract Documents require the seal of a Professional Engineer registered in the Province of Manitoba.  If requested, submit engineering calculations for review, sealed by a Professional Engineer. 

	1.7 Operating and Maintenance Manuals 
	.1 Refer to Section 01730 – Operations and Maintenance Manuals. 
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	1. GENERAL 
	1.1 Section Includes 
	.1 Quality Control requirements 
	.2 Inspection and testing, administrative and enforcement requirements.  
	.3 Tests and mix designs.  
	.4 Mock-ups.  
	.5 Mill tests.  

	1.2 Precedence 
	.1 Refer to C:2. 

	1.3 Related Sections (Not Used) 
	1.4 References 
	.1 Unless the edition number and/or date are specified, any reference to the Manufacturer’s and published codes, standards and specifications shall mean the latest edition published by the issuing authority, and in effect three (3) Business Days before the Submission Deadline. 
	.2 Referenced standards and specifications define minimum requirements.  Work in quality exceeding these minimum requirements conforms to the Contract. 
	.3 Any reference to a Manufacturer’s direction, instruction, or specification shall be deemed to include full information on storing, handling, preparing, mixing, installing, erecting, applying, or other matters concerning the products pertinent to their use and their relationship to the products with which they are incorporated. 
	.4 Any reference to regulatory authorities includes all authorities having jurisdiction. 
	.5 Any reference to a Specification section includes all Drawings and Schedules related to the work of that section. 

	1.5 Inspection 
	.1 Refer to C:11. 

	1.6 Independent Inspection Agencies 
	.1 Except where inspecting, testing and similar quality control services are specifically indicated to be the Contractor’s responsibility, the City will engage Independent Inspection/Testing Agencies for the purpose of inspecting and/or testing portions of Work.  Cost of such services will be borne by the City.  
	.2 Where inspecting, testing and similar quality control services are specifically indicated in the Specification Sections as the Contractor’s responsibility, the Contractor shall engage appropriate Independent Inspection/Testing Agencies.  Cost of such services will be borne by the Contractor. 
	.3 Where the City has engaged an Inspection/Testing Agency for testing and inspection of a part of the Work and the Contractor is also required to engage an Inspection/Testing Agency for the same or related part of the Work; the Contractor shall not employ the same agency engaged by the City without the prior written approval of the Contract Administrator. 
	.4 Employment of Inspection/Testing Agencies does not relax responsibility to perform Work in accordance with Contract Documents.  
	.5 If defects are revealed during inspection and/or testing, appointed agency may require additional inspection and/or testing to ascertain full degree of defect. Regardless of original responsibility, pay costs for additional inspection and testing, retesting, re-inspection.  

	1.7 Access to Work 
	.1 Refer to C:11. 

	1.8 Procedures 
	.1 Refer to C:11. 
	.2 Submit for the Contract Administrator’s approval a written Quality Control Plan prior to start of any on site activities.  The plan shall include as a minimum: 
	.1 Contractor’s approach and philosophy to QA/QC during construction.  
	.2 Contractor’s method for identification and tracking of all control documents.  
	.3 Organization chart showing proposed personnel and key contacts for QA/QC. 
	.4 QC Representative and any subordinate experts. Submit resumes for the Contract Administrator’s approval. 
	.5 QC Representative’s on Site presence and participation in pre-installation, and Subcontractor meetings. 
	.6 Contractor’s bi-weekly QC report, including results of contractor certifications, test results, corrective action and follow-up on any deficiencies in the Project’s quality control.  
	.7 A list of proposed Inspection/Testing Agencies and their qualifications. 


	1.9 Rejected Work 
	.1 Refer to C:11. 
	.2 Make good other Contractor's work damaged by such removals or replacements promptly.  

	1.10 Reports 
	.1 For inspecting, testing and similar quality control services which are the Contractor’s responsibility, submit four (4) copies of inspection and test reports to the Contract Administrator, unless specified otherwise. 
	.2 Each report shall include: 
	.1 Date of issue 
	.2 Contract name and number 
	.3 Name, address and telephone number of Inspection/Testing Agency 
	.4 Name and signature of inspector and tester 
	.5 Date of inspection or test 
	.6 Identification of the product and Specification section covering inspected or tested Work 
	.7 Location of the inspection or the location from which the tested product was derived 
	.8 Type of inspection or test 
	.9 Complete inspection or test data 
	.10 Test results and an interpretation of test results 
	.11 Ambient conditions at the time of sample taking and testing 
	.12 The remarks and observations on compliance with the Contract Documents 
	.13 Recommendations on retesting or other corrective action where necessary 
	.14 Signature of a qualified and authorized representative of the Agency 

	.3 Submit reports within forty eight (48) hours, and notify the Contract Administrator forthwith if the report indicates improper conditions or procedures. 
	.4 Refer to Specification section for definitive requirements. 

	1.11 Tests and Mix Designs 
	.1 Furnish test results and mix designs as specified or reasonably required by the Contract Administrator. 
	.2 Refer to Specification section for definitive requirements. 

	1.12 Mock-ups 
	.1 Prepare mock-ups as identified in Specification Sections.  Include for Work of all Sections required to provide mock-ups.  
	.2 Construct in locations as identified in Specification sections or as otherwise approved by the Contract Administrator.  
	.3 Prepare mock-ups for the Contract Administrator’s review with reasonable promptness and in an orderly sequence, so as not to cause any delay in Work.  
	.4 Failure to prepare mock-ups in ample time is not considered sufficient reason for an extension of Contract Time and no claim for extension by reason of such default will be allowed.  
	.5 Specification section identifies whether mock-up may remain as part of Work or if it is to be removed and when. 

	1.13 Mill Tests 
	.1 Submit mill test certificates as specified or reasonably required by the Contract Administrator. 
	.2 Refer to Specification section for definitive requirements. 

	1.14 Equipment and Systems 
	.1 Submit adjustment and balancing reports for mechanical, electrical, and other equipment systems.  
	.2 Refer to Specification Section for definitive requirements. 
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	1. PRODUCTS 
	1.1 Manufacturers' Directions 
	.1 Unless otherwise specified, install or erect all products in accordance with Manufacturers' recommendations.  Do not rely on labels or enclosures provided with products.  Obtain instructions directly from Manufacturers. 
	.2 Notify the Contract Administrator, in writing, of any conflicts between the Specifications and Manufacturers' instructions so that the Contract Administrator may establish the course of action. 
	.3 Improper installation or erection of products due to failure in complying with these requirements authorizes the Contract Administrator to require any removal and re installation that may be considered necessary, at no increase in Contract Price. 

	2. WORKMANSHIP 
	2.1 Concealment 
	.1 In finished areas conceal all pipes, ducts and wiring except where indicated otherwise on Drawings or in Specifications. 
	.2 Before installation inform the Contract Administrator if there is a contradictory situation. 

	2.2 Location of Fixtures 
	.1 Consider the location of fixtures, outlets, and other mechanical and electrical items indicated on Drawings as approximate.  The actual location of these items is to be as required or directed to site conditions at the time of installation and as is reasonable. 
	.2 Before installation inform the Contract Administrator if there is a contradictory situation.  Install as directed. 

	2.3 Cutting and Remedial Work 
	.1 Perform all cutting and remedial work that may be required to make the several parts of the Work come together properly.  Coordinate and schedule the Work to ensure that cutting and remedial work are kept to a minimum. 
	.2 Employ specialists familiar with the materials affected in performing cutting and remedial work.  Perform in a manner to neither damage nor endanger any portion of the Work. 
	.3 Do not cut, drill or sleeve any load bearing members without written acceptance of the Contract Administrator. 
	.4 The Contractor is to perform work so as to minimize dust. 

	2.4 Fastenings 
	.1 Provide metal fastenings and accessories in same texture, colour and finish as adjacent material unless otherwise specified. 
	.2 Prevent electrolytic action between dissimilar metals and materials. 
	.3 Use non-corrosive, non-staining fasteners and anchors for securing exterior Work unless otherwise specified. 
	.4 Space anchors within their load limit or shear capacity and ensure that they provide positive permanent anchorage.  Wood plugs are not acceptable. 
	.5 Keep exposed fastenings to a minimum, space evenly and lay out neatly. 
	.6 Fastenings which cause spalling or cracking of material to which anchorage is made are not acceptable. 


	3. MEASUREMENT 
	3.1 Metric Project 
	.1 Unless otherwise noted, this Project has been designed and is to be constructed in the SI nominal metric system of measurements. 
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	1. DESCRIPTION 
	.1 This Section supplements the requirements for the provision of O&M Manuals as described in Section 01300 – Submittals. 
	.2 Furnish complete operations manuals and maintenance information as specified in this Section for installation, check-out, operation, maintenance, and lubrication requirements for each system. 
	.3 Customize the operations manuals and maintenance information to describe the systems actually furnished.  Do not include extraneous data, options, or sizes not furnished (cross out or remove if required).  
	.4 Assemble, coordinate, bind, and index required data into an O&M Manual. 
	.5 Three (3) draft copies of the manuals shall be submitted a minimum of sixty (60) days prior to Substantial Performance of the Work for review and comments.  A maximum of eight (8) weeks after review, twelve (12) copies and one (1) .pdf version of the final manuals shall be supplied.   
	.6 In addition to the twelve (12) hard copies, submit an electronic version of the O&M Manual. 
	.7 Materials:  Label each Section with tabs protected with celluloid covers, fastened to hard paper dividing sheets. 
	.8 Type lists and notes. 
	.9 Drawings, diagrams and Manufacturer's literature must be legible.  Drawings larger than 280 x 430 mm must be folded and placed inside plastic pockets. 

	2. OPERATION AND MAINTENANCE MANUAL CONTENTS AND ORGANIZATION 
	.1 Provide the Manufacturer’s standard O&M manuals for the systems supplied.  If the Manufacturer's standard manuals do not contain all the required information, provide the missing information in supplementary documents and Drawings inserted behind appropriate tabs in the manual binder. 
	.2 When more than one (1) piece of identical system is supplied, provide only one (1) set of operations manuals. 
	.3 One (1) set of operations manuals may be provided when more than one (1) piece of similar equipment or instruments are supplied, such as different sizes of the same model, and all similar pieces are covered in the same standard Manufacturer's O&M manual. 
	.4 When similar equipment or instruments are provided by the same Manufacturer, but are not covered in the same standard Manufacturer's O&M manual, their specific manuals may be bound in the same 3-ring binder.  Separate specific manuals with tab dividers labelled with the appropriate equipment numbers. 
	.5 Provide a cover sheet, bound as the first page of each manual, with the following information: 
	.1 Contract name and number. 
	.2 System identification. 

	.6 Provide a table of contents listing the contents of the manual and identifying where specific information can be located. 


	3. FIELD CHANGES NOT APPLICABLE 
	.1 Following the acceptable installation and operation of an equipment item, modify and supplement the item's instructions and procedures to reflect any field changes or information requiring field data. 

	4. COMMISSIONING DATA 
	.1 Provide in hard cover 3-ring binders for 215 x 280 mm paper labelled "COMMISSIONING DATA" one (1) copy of: 
	.1 All completed equipment testing and commissioning forms. 
	.2 All completed equipment checklists and performance reports, including noise and vibration analysis, instrumentation calibration data, and all other relevant information. 
	.3 All system performance reports. 



	5. WARRANTIES 
	.1 Provide in hard cover 3-ring binders for 215 x 280 mm paper labelled "WARRANTIES" one (1) copy of: 
	.1 Manufacturers' standard Warrants and Guarantees.  Include the name and telephone number of the contact person.  Indicate the time frame of each Warrant or Guarantee on the list. 
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	1. GENERAL 
	1.1 Quality Control 
	.1 Install work level to tolerance of 3 mm in 3000 mm (c" in 10'-0"). 
	.2 Select studs with maximum deflection of L/240 at lateral force of 480 Pa (10 psf) for maximum heights indicated. 
	.3 Fire Test Response Characteristics:  For gypsum board assemblies with fire-resistance ratings, provide materials and construction identical to those tested in by an independent testing and inspecting agency acceptable to authorities having jurisdiction. 

	1.2 Environmental Requirements 
	.1 Install work only in areas closed and protected against weather, and maintained between 10°C and 21°C.  In cold weather ensure that heat is introduced in sufficient time, before work commences, to bring surrounding materials up to these temperatures; and maintained until materials installed by this Section have cured. 
	.2 Do not install work in any area unless satisfied that work in place has dried out, and that no further installation of damp materials is contemplated. 

	1.3 Delivery, Storage, and Handling 
	.1 Deliver materials in original packages, containers, or bundles bearing brand name and identification of Manufacturer or supplier. 
	.2 Store materials inside under cover and keep them dry and protected against damage from weather, direct sunlight, surface contamination, corrosion, construction traffic, and other causes.  Stack gypsum panels flat to prevent sagging. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Gypsum Board, Paper Faced:  ASTM C1396/C1396M, paper faced, regular and fire rated Type X core, 1200 mm (48") wide x maximum practical length, ends square cut, square edged base layer and taper edged face layer. 
	.2 Steel Studs:  ASTM C645, minimum 0.46 mm (0.018”) base metal thickness, hot-dipped galvanized to ASTM A653/A653M G60 (Z180) zinc coating, roll formed, widths as indicated, with knock out holes for mechanical and electrical services.  Use 20 gauge studs for fibre reinforced panels. 
	.3 Floor and Ceiling Tracks:  ASTM C645, minimum 0.46 mm (0.018”) base metal thickness, hot-dipped galvanized to ASTM A653/A653M G60 (Z180) zinc coating, roll formed, width to suit studs. 
	.4 Furring Runners and Channels:  ASTM C645, minimum 0.46 mm (0.018”) base metal thickness, hot-dipped galvanized to ASTM A653/A653M G60 (Z180) zinc coating, roll formed. 
	.5 Hangers, Tie Wires, Inserts, Anchors:  Manufacturer's standard. 
	.6 Channel Bridging:  1.37 mm (0.0538”) bare steel thickness, 38 mm (1½”) deep with minimum 12.7 mm (½”) wide flange. 
	.7 Backing Plate:  Galvanized steel sheet for blocking and bracing in length and width indicated, minimum base metal 0.45 mm (0.0179”) 0.7 mm (0.027”) 0.8 mm (0.0312”) thick. 

	2.2 Accessories 
	.1 Insulating Strip:  Rubberized, moisture resistant 3 mm (c") thick foam strip, 12 mm (½") wide, with self sticking adhesive on one face, lengths as required. 
	.2 Casing Beads, Corner Beads:  0.48 mm (25 gauge) hot dipped galvanized steel, perforated flanges, designed to be concealed with joint compound; one piece length per location. 
	.3 Attachment Clips:  Sized to suit acoustical ceiling grid members, complete with screws and other fastening system,  Revoe Clips by Revoe Manufacturing Ltd. 
	.4 Acoustical Sealant:  Acoustical sealant by Tremco Ltd. 
	.5 Joint and Laminating Compounds:  As recommended by gypsum board and cement board manufacturer, high bond, low shrinkage and asbestos free. 
	.6 Joint Tape:  50 mm (2") wide reinforced tape, to suit intended use. 
	.7 Acoustical Insulation: AFB by Roxul Inc., or SAFB by Fibrex, or other approved equivalents, width to match stud spacing. 


	3. EXECUTION 
	3.1 Installation - Partition and Wall Framing 
	.1 Align partition top and bottom tracks and secure by screws at 600 mm (24") o.c. maximum. 
	.2 Place studs vertically at 400 mm (16") oc, unless otherwise noted, and not more than 50 mm (2") from abutting walls, and at each side of openings and corners.  Position studs in top and bottom tracks. 
	.3 Screw attach end studs to top and bottom tracks.  Screw attach intermediate studs to bottom tracks.  Secure intermediate studs to top tracks by crimping or by other means of fastening acceptable to Contract Administrator. 
	.4 Continuously cross brace steel studs at 1500 mm (60”) on centre to provide rigid installation to manufacturer's instructions. 
	.5 Maintain clearance under beams and structural slabs to avoid transmission of structural loads to studs. 
	.6 Provide two studs extending from floor to ceiling at each side of openings wider than stud centres specified.  Secure studs together, 50 mm (2") apart using clips or other approved means of fastening placed alongside frame anchor clips. 
	.7 Erect track at head of door/window openings and sills of sidelight/window openings to accommodate intermediate studs.  Secure track to studs at each end, in accordance with Manufacturer's instructions.  Install intermediate studs above and below openings in same manner and spacing as wall studs. 
	.8 Frame openings and around built in equipment, cabinets, access panels, on four sides.  Extend framing into reveals.  Check clearances with equipment suppliers. 
	.9 Provide stud, furring channel, and backing plates secured between studs for attachment of fixtures, electrical boxes, grab bars, washroom accessories, and other items.  Comply with details indicated and with stud and gypsum board Manufacturers’ written recommendations. 
	.10 Terminate partitions at ceiling height except where indicated otherwise. 
	.11 Install continuous insulating strips to isolate studs from exterior window framing. 
	.12 Furr duct shafts, beams, columns, pipes and exposed services where indicated. 
	.13 Apply two continuous beads of acoustical sealant at junctions of metal framing and structure, including bottom and top tracks, where partitions abut fixed building components.  Fill junction completely and continuously from floor to ceiling, or to structure for full height partitions. 
	.14 Frame for gypsum board faced vertical bulkheads within and at termination of ceilings. 
	.15 Secure light lens support trims to substrate at 300 mm (12") centers.  Loose lay light lens on support trims. 

	3.2 Installation – Attachment Clips 
	.1 Place attachment clips over acoustic ceiling main/cross tee from top.  Line up pre-drilled hole on clip with hole on main/cross tee and screw clip to main/cross tee with ½" wafer screw. 
	.2 Screw through pre-drilled holes in attachment clip into top track of stud partition.  Do not screw through ceiling grid. 
	.3 Do not damage ceiling grid system during installation of these clips. 

	3.3 Installation - Wall Furring 
	.1 Space wall furring runners vertically at 600 mm (24") o.c., and secure through alternate flanges of runners.  Shim runners as required to present a true, plumb line for application of gypsum board. 
	.2 Locate furrings not more than 50 mm (2") away from all openings, interior corners, intersections, frames, jambs, control joints and the like. 
	.3 At windows, doors or similar openings having returns, and around corners, install lengths of mitred and bent pieces of furring horizontally spaced approximately 600 mm (24") o.c.  Form mitres by cutting the flanges and bending the web.  Do not cut web to form corners. 

	3.4 Installation - Suspended Ceiling Framing 
	.1 Erect hangers and runner channels for suspended gypsum board ceilings in accordance with ASTM C840 except where specified otherwise. 
	.2 Space framing members at 400 mm (16”) centres. 
	.3 Provide additional ceiling suspension hangers within 150 mm (6") of each corner and at maximum 600 mm (24") around perimeter of light fixtures and diffusers. 
	.4 Furr above suspended ceilings for gypsum board fire and sound stops and to form plenum areas as indicated. 

	3.5 Installation - Gypsum Panels 
	.1 Do not apply gypsum panels until bucks, anchors, blocking, electrical and mechanical work are approved. 
	.2 Apply gypsum panels to furring or framing using screw fasteners, at 300 mm oc., and at closer spacings as required for fire resistance rated assemblies.  Space fasteners in tile baker boards a maximum of 200 mm (8”) o.c. 
	.3 Install ceiling board panels across framing to minimize the number of abutting end joints and to avoid abutting end joints in the central area of each ceiling.  Stagger abutting end joints of adjacent panels not less than one framing member. 
	.4 Install gypsum panels with face side out.  Butt panels together for a light contact at edges and ends with not more than 1.6 mm (1/16”) of open space between panels.  Do not force into place. 
	.5 Locate edge and end joints over supports, except in ceiling applications where intermediate supports or gypsum board back blocking is provided behind end joints.  Do not place tapered edges against cut edges or ends.  Stagger vertical joints on opposite sides of partitions.  Do not make joints other than control joints at corners of framed openings. 
	.6 Attach gypsum panels to framing provided at openings and cutouts. 
	.7 Form control and expansion joints with space between edges of adjoining gypsum panels. 
	.8 Cover both faces of steel stud partition framing with gypsum panels in concealed spaces. 
	.1 Unless concealed application is indicated or required for sound, fire, air, or smoke ratings, coverage may be accomplished with scraps of not less than 0.7 m2 (8 ft2) in area. 
	.2 Fit gypsum panels around ducts, pipes, and conduits. 
	.3 Where partitions intersect open joists and other structural members projecting below underside of slabs and decks, cut gypsum panels to fit profile formed by joists and other structural members; allow 6 mm to 10 mm (¼” to d”) wide joints to install sealant. 

	.9 Gypsum board single layer application: 
	.1 On ceilings, apply gypsum panels before wall/partition board application to the greatest extent possible and at right angles to framing, unless otherwise indicated. 
	.2 On partitions and walls, apply gypsum panels parallel to framing, unless otherwise indicated or required by fire resistance rated assembly, and minimize end joints. 
	.3 Stagger abutting end joints not less than one framing member in alternate courses of board. 

	.10 Gypsum board multilayer application – partitions and walls:  Apply gypsum board indicated for base layers and face layers parallel to framing with joints of base layers located over stud or furring member and face-layer joints offset at least one stud or furring member with base-layer joints, unless otherwise indicated or required by fire-resistance-rated assembly.  Stagger joints on opposite sides of partitions. 
	.1 Furring members:  Apply base layer parallel to framing and face layer either vertically parallel or perpendicular to framing with vertical joints offset at least one furring member.  Locate edge joints of base layer over furring members. 

	.11 Single layer fastening method:  Fasten gypsum panels to supports with steel drill screws. 
	.12 Multilayer fastening method:  Fasten base layers with screws; fasten face layers with adhesive and supplementary fasteners, unless otherwise indicated or required by fire resistance rated assembly. 

	3.6 Installation - Acoustical Insulation 
	.1 Install acoustical insulation to partitions indicated.  Provide continuous coverage between studs and run continuously from floor to ceiling, or to structure for full height partitions, over door frames and openings and around corners. 
	.2 Pack acoustical insulation around cut openings in gypsum board, behind outlet boxes around plumbing, heating or structural items passing through the system and at abutting walls. 
	.3 Secure acoustical insulation to one interior face of gypsum board with adhesive or mechanical fasteners or by other approved means. 
	.4 For partitions receiving acoustical insulation, provide minimum two continuous beads of acoustical sealant at junctions between top and bottom tracks and the structure. 

	3.7 Installation - Fire Rated Assemblies 
	.1 Construct fire rated assemblies where indicated, to requirements of authorities having jurisdiction. 

	3.8 Installation - Accessories 
	.1 Erect casing beads, corner beads straight, plumb or level, rigid and at proper plane.  Use full length pieces where practical.  Make joints tight, accurately aligned and rigidly secured by screw fasteners.  Fit corners accurately, free from rough edges. 
	.2 Provide corner beads at external corners of gypsum board partitions and where indicated. 
	.3 Provide casing beads at gypsum board terminations, at gypsum board wall/ceiling junctions, where gypsum board butts against surfaces having no trim concealing junction and where indicated. 
	.4 Construct control joints of two back to back casing beads set in gypsum board facing and supported independently on both sides of joint.  Provide continuous polyethylene dust barrier behind and across control joints. 

	3.9 Installation - Access Doors 
	.1 Install access doors to electrical and mechanical fixtures specified in respective Sections. 
	.2 Rigidly secure frames to furring or framing systems. 

	3.10 Installation - Taping and Filling 
	.1 Apply joint compounds and reinforcing tapes in accordance with Manufacturer's specifications. 
	.2 Fill joints, casing beads, corner beads, screwholes and depressions on gypsum board surfaces exposed to view to provide smooth seamless surfaces and square neat corners. 
	.3 Apply joint compounds, after preceding coat has dried, free of tool marks and ridges and excess joint compound.  Feather edge compounds onto surfaces of gypsum boards.  After final coat has dried for at least 24 hours sand to leave smooth for decoration.  Do not sand paper face of gypsum board. 
	.1 First Coat:  Apply tape embedment coat in width to suit tape. 
	.2 Second Coat:  Apply to 175 mm (7") wide, centred on joints and corners. 
	.3 Third Coat:  Apply to 300 mm (12") wide, centred on joints and corners. 

	.4 Joints, Three Coat Method:  Fill gaps between boards with joint compound.  Embed reinforcing tape in a first coat of joint compound.  Apply two additional separate coats of joint compound.  Let dry and sand smooth. 
	.5 Internal Corners, Two Coat Method:  Fill gaps between boards with joint compound.  Embed creased reinforcing tape into a first coat of joint compound applied 50 mm (2") wide at each side of corner.  Apply second coat of compound to one side of joint.  Let dry and apply compound to other side.  Let dry and sand smooth. 
	.6 Fastener Heads and Accessories, Three Coat Method:  Fill holes, depressions and nose of accessories with a three coat application of joint compound.  Let dry and sand smooth. 
	.7 Gypsum Board Above Finished Ceiling:  Finish accessories, joints, and interior angles with tape and first coat of joint compound.  Tool marks and ridges are acceptable, no other finishing required. 
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	1. GENERAL 
	1.1 Quality Control 
	.1 Perform work of this Section by a company that is a member in good standing of the Terrazzo Tile and Marble Association of Canada with proven, acceptable experience on installations of similar complexity and scope. 
	.2 Materials and installation:  To requirements of TTMAC 2006-2007 Specification Guide 09300 Tile Installation Manual. 
	.3 Maintenance Seminars:  Provide, to the City, training seminars, and recommendations on product maintenance procedures. 
	.4 Pre-Installation Meeting:  Two weeks prior to commencing work of this Section, arrange for Manufacturer's technical representative to visit the Site and review preparatory and installation procedures to be followed, conditions under which the work will be done, and inspect the surfaces to receive the work of this Section.  Advise the Contract Administrator of the date and time of the meeting. 
	.5 Manufacturer’s Site Inspection:  Have the Manufacturer’s technical representative inspect the work at suitable intervals during application and at conclusion of the work of this Section, to ensure the work is correctly installed.  When requested, submit manufacturer’s inspection reports and verification that the work of this Section is correctly installed. 
	.6 Source Limitations:  Obtain each type of product from a single manufacturer. 
	.7 Products:  Provide like products from same production run.  Install products in sequence from sequentially numbered dye lots. 

	1.2 Submittals 
	.1 Product Data:  Submit copies of manufacturer's product data for inclusion in the operating and maintenance manual. 
	.1 Performance criteria, compliance with appropriate reference standard, characteristics, limitations and warranties. 
	.2 Product transportation, storage, handling, and installation requirements. 

	.2 Shop Drawings:  Submit Shop Drawings in accordance with Division 1 Section Submittal Procedures. 
	.1 Tile layout, patterns, colour arrangement. 
	.2 Perimeter conditions, junctions with dissimilar materials. 
	.3 Setting details. 

	.3 Certificates: 
	.1 Submit Manufacturer's certificates stating that materials supplied are in accordance with this Specification. 
	.2 Submit Manufacturer's installation procedures. 

	.4 Samples:  600 mm x 600 mm (24” x 24”) size panel complete with approved grout colour; mounted to a 19 mm thick plywood backer. 

	1.3 Site Conditions 
	.1 Do not install work of this Section outside of the following environmental ranges without the Contract Administrator’s and product manufacturer's written acceptance: 
	.1 Mortars and Grouts, General:  Ambient air and substrate temperature below 12°C or above 38°C. 

	.2 Install temporary protection and facilities to maintain the manufacturer's, and specified environmental requirements for 7 days before, during, and 7 days after installation. 

	1.4 Extra Materials 
	.1 Provide 3% of each type and colour of tiles and accessories installed.  Store the extra materials at locations as directed by the City.  Extra stock shall be of same production run as installed materials.  Include cost of extra stock in the Contract Price. 

	1.5 Sample Installation 
	.1 Provide a 3 m x 3 m (10' x 10') representative installation of work of this Section on Site at location directed by Contract Administrator to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for fabrication and installation.  Remove rejected sample installation and provide additional sample installations until acceptance is given.  Do not commence work until sample installation has been accepted.  Accepted sample installation may form part of the completed work if undisturbed at time of Substantial Performance. 
	.1 Acceptance of sample installations does not constitute approval of deviations from the Contract Documents contained in sample installations unless such deviations are specifically approved by Contract Administrator in writing. 


	PRODUCTS 
	2.1 Tiles 
	.1 Tiles: 
	.1 CT-1:  18” x 18”, Atlas Concorde Extrema Trekking by Carrara Tile. 
	.2 CT-2:  12” x 12” sheets, Botticino Versailles by Carrara Tile. 
	.3 CT-3:  12” x 24”, Refin Olympia Avant Garde White by Carrara Tile. 
	.4 CT-4:  2” x 6”, Refin Olympia Avant Garde Green by Carrara Tile. 
	.5 Slate Tiles:  16” x 16” San Francisco Gold by Carrara Tile. 


	2.2 Mortars And Grouts 
	.1 Cement:  CSA A3000, Type GU. 
	.2 Sand:  ASTM C144. 
	.3 Polymer Additive:  Keralastic by Mapei, 3701 by Laticrete International or Full Bond Additive TA867 by TEC Inc. 
	.4 Thinset Mortar:  ANSI A118.4, full strength adhesive, Kerabond/Keralastic by Mapei Inc., 4237/211 by Laticrete International, or Full Set TA370/XtraFlex TA872 by TEC Inc. 
	.5 Medium Bed Mortar:  Full strength additives, Granirapid/318 by Mapei Inc., 220/3701 by Laticrete International, or Medium Bed TA372/Acrylbond TA862 by TEC Inc. 
	.6 Organic Adhesive:  CGSB 71-GP-22M, Type 1. 
	.7 Water:  Potable and free of minerals and other contaminants which are detrimental to mortar and grout mixes. 
	.8 Grout for Joints 3 mm and Less, Unsanded:  ANSI A118.6, standard colours, Ker 800 by Mapei Inc., 600 Series by Laticrete, or AccuColour TA620 by TEC Inc. 
	.9 Grout for Joints 3 mm and Over, Sanded:  ANSI A118.6, standard colours, Ker 200 by Mapei Inc.; 500 Series by Laticrete, or AccuColour TA650 by TEC Inc. 
	.10 Grout Colours: 
	.1 For Tile Type CT-1:  To match Smoke by Flextile. 
	.2 For Tile Types CT-2 and Type-3:  To match Beige by Profix. 
	.3 For type Type CT-4:  To match Anthracite 16 by Profix. 
	.4 For Slate Tile:  To match Foseal by Profix. 


	2.3 Waterproofing Membrane 
	.1 Waterproof Membrane:  Polyurethane based, Mapelastic by Mapei Inc., 9235 by Laticrete, or Triple Flex TA324 by TEC Inc. 
	.2 Waterproofing Reinforcement:  Woven glass fabric weighing 203 gm/sq.m. 

	2.4 Accessories 
	.1 Joint Backing:  Round, closed cell, foam rod, oversized by 30% to 50%, Shore A hardness of 20, tensile strength 140 to 200 kPa. 
	.2 Tile Sealant Floor Joints:  CAN/CGSB-19.24-M; THC 900 and primer by Tremco Ltd, colour to match adjacent grout. 
	.3 Tile Sealant Remainder Of Work:  CAN/CGSB-19.22-M; One-part mildew-resistant silicone; standard colours. 
	.1 786 Mildew Resistant Silicone Sealant by Dow Corning Inc. 
	.2 Tremsil 600 silicone sealant by Tremco Ltd. 

	.4 Tile Edge Trims:  Depths of trims to suit tile installation, by Schluter. 
	.1 Floor tile termination strips:  Satin anodized aluminium, Schiene-AE 
	.2 Floor tile transition strips:  Satin anodized aluminium, Reno-AEU. 
	.3 Inside wall corner:  Vinyl finish, colour to match tile grout, Dilex-EKE. 
	.4 Outside wall corner and wall termination strips:  Colour coated aluminium, colour to match tile grout, Jolly-AC. 
	.5 Stair Nosing:  Extruded aluminium with slip resistant inserts, Trep-B. 


	2.5 Mixes 
	.1 Levelling Coat, By Volume:  1 part Portland cement, 4 parts sand, and latex additive.  Premixed mortar may be used in accordance with manufacturer’s instructions. 
	.2 Mortar Bed For Floors, By Volume:  1 part Portland cement, 4 parts sand, 1 part water and 1/10 part latex additive.  Adjust water volume depending on moisture content of sand to obtain consistency and workability that will allow maximum compaction during tamping of the mortar bed, and achieve a minimum compressive strength of 15 MPa (2000 psi) after 28 days.  Premixed mortar may be used in accordance with manufacturer’s instructions. 


	3. EXECUTION 
	3.1 Examination 
	.1 Verify condition and dimensions of previously installed work upon which this Section depends.  Report defects to Contract Administrator.  Commencement of work means acceptance of existing conditions. 
	.2 Ensure concrete floors are free of sealing and curing compounds. 

	3.2 Surface Preparation 
	.1 Clean and dry surfaces thoroughly.  Remove oil, wax, grease, dust, dirt, paint, tar, primers, form release agents, curing compound, and other foreign material from substrate surfaces which may prevent or reduce adhesion. 
	.2 Neutralize any trace of strong acids or alkali from the substrate. 
	.3 Ensure concrete floors scheduled to receive thin-set applied tile are steel trowelled to a fine broom finish.  Ensure concrete slabs have been finished with a maximum permissible variation of 3 mm in 3000 mm (1/8” in 10’) from the required plane and not more than 1.6 mm in 300 mm (1/16” in 12”) when measured from high points in the surface. 
	.4 Ensure concrete floors scheduled to receive tile applied over a bonded mortar bed have been screed finished.  Verify substrate surface variation does not exceed 6 mm in 3000 mm (1/4” in 10’). 
	.5 Apply latex levelling coat as required to provide level and plumb surfaces to receive waterproofing membrane and tile, and to provide slope to drains. 
	.1 Vertical Surfaces:  3 mm in 3000 mm maximum. 
	.2 Horizontal Surfaces:  6 mm in 3000 mm from finished levels of the surface, or better. 
	.3 Slope to Drain:  Minimum 2%. 

	.6 Seal control joints in accordance with Section 7900 – Joint Sealants. 

	3.3 General Installation Requirements 
	.1 Mix and install thin set mortar, adhesive, and grout components in accordance with manufacturer's recommended proportions and methods, to achieve maximum bond strength.  
	.2 Install work to requirements of TTMAC 2006-2007 Specification Guide 093000 Tile Installation Manual. 
	.1 Wall And Floor Tile Expansion And Control Joints:  301MJ-2006. 
	.2 Wall Tile On Masonry Or Concrete – Thin-Set Method: 303W-2006. 
	.3 Floor Tile On Concrete Slab – Thin-Set Method:  311F-2006. 
	.4 Tile On Stairs:  318S-2006. 

	.3 Lay out work to produce a symmetrical pattern with minimum amount of cutting.  Ensure cut tile at room perimeter is not less than 1/2 full size. 
	.4 Lay tiles with minimum 95% coverage with setting materials.  Ensure corner and edges are fully supported by setting material.  Avoid lippage.  Set tile in place while mortar is wet and tacky, prior to skinning over. 
	.5 Back butter tiles with raised or textured backs in notched straight lines.  Lay tile on mortar, slide tile back and forth at 90 degree to the notches. 
	.6 Keep two-thirds of the depth of grout joints free of setting material. 
	.7 Set tiles in place and rap or beat with a beating block as necessary to ensure a proper bond and to level surface of tile.  Align tile for uniform joints and allow to set until firm.  Clean excess mortar from surface of tile with a wet cloth or sponge while mortar is fresh. 
	.8 Adjust joints between tile uniform, plumb, straight, even, and true, with adjacent tile flush.  Align grout joints in both directions unless indicated otherwise. 
	.9 Align floor, base, and wall tile grout joints. 
	.10 Install tile accessory fittings for a complete and fully coordinated tile assembly. 
	.11 Install wall tile full height unless indicated otherwise. 
	.12 Cut and fit tile neatly around piping, fittings, projections and around recesses items e.g. washroom accessories.  Where surface mounted equipment and accessories are installed on tiled surfaces, extend tile over surfaces.  Cut edges smooth, even, and free from chipping; chipped and broken edges are not acceptable. 
	.13 Do not proceed with grouting until minimum 48 hours after tile has set, to prevent displacement of tiles. 
	.14 Apply grout in accordance with grout manufacturer's directions to produce watertight, filled joints without voids, cracks, and excess grout.  Thoroughly compact and tool floor grout.  Finish grout flush to edge thickness of tile and remove excess grout with soft burlap or sponge moistened with clean water. 
	.15 Provide reducer strips where uneven transitions between 6 mm and 12 mm (1/4” and 1/2”) occur.  Set trims in mortar. 
	.16 Provide appropriately sized edge trims at inside corners, outside corners, exposed edges of tiles, transitions, and terminations.  Set trims in mortar. 
	.17 Uncoupling Membrane:  Trowel apply unmodified bonding mortar to floor substrate with a V-notched trowel.  Roll membrane into bonding mortar to achieve full contact.  Do not fill dovetail-ribbed channels on underside of matting. 

	3.4 Waterproofing Membrane 
	.1 Prepare substrates for waterproofing in accordance with tile waterproofing manufacturer's written directions and standards. 
	.2 Have work supervised during installation by a qualified representative of the manufacturer supplying the waterproofing materials. 
	.3 Conform to manufacturer's instructions for installation of waterproofing system. 
	.4 Over levelling coat, apply waterproofing in 2 coat application. 
	.5 Reinforce all corners and changes in plane with 150 mm (6’) wide strips of reinforcement and a second membrane application to completely seal the fabric.  Let dry overnight. 
	.6 Recoat membrane with third application of waterproofing paste where required to cover pinholes and any uncovered areas of reinforcement. 
	.7 Work membrane carefully around all fixtures, drains and other openings and recesses to provide a complete waterproof seal. 
	.8 Extend waterproof membrane over top of curbs and full height of curbs, on both sides. 

	3.5 Control Joints 
	.1 Continue control, construction, and cold joints in the structural substrate up through the tile finish, and align with mortar joints where possible.  Review joint locations on-site with the Contract Administrator. 
	.2 Install joint widths to match grout joint widths, except where a minimum width is indicated. 
	.3 Install control joints in the following typical locations: 
	.1 Aligned over substrate control joints. 
	.2 Aligned over changes in type of substrate. 
	.3 At the restraining perimeters such as walls and columns. 
	.4 Interior areas (not subject to sunlight):  6 mm minimum width, at 4800 mm o.c. maximum. 
	.5 Interior areas (subject to sunlight):  6 mm minimum width, at 3660 mm o.c. maximum. 
	.6 Exterior areas:  10 mm minimum width, at 3660 mm o.c. maximum.   
	.7 As indicated on the Contract Drawings. 


	3.6 Cleaning 
	.1 Clean and polish floor and wall tile after grout has cured  in accordance with TTMAC recommendations in the Maintenance Guide; do not use acid for cleaning. 
	.2 Re-point joints after cleaning as required to eliminate imperfections, then re-clean as necessary.  Avoid scratching tile surfaces. 

	3.7 Joint Backing And Tile Sealant 
	.1 Install joint backing under sealant as necessary. 
	.2 Install tile sealant around piping and fittings extending through tiled surfaces.  
	.3 Seal tile control joints. 
	.4 Seal internal tile to tile junctions.  Tool to a smooth, flush surface, free from air bubbles and contamination. 

	3.8 Protection 
	.1 Prevent traffic over tiled areas, and protect tiled assemblies from weather, freezing, and water immersion, for 72 hours minimum, after final installation. 
	.2 Prevent direct impact, vibration and heavy hammering on adjacent and opposite walls for 24 hours minimum, after final installation. 
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	1. GENERAL 
	1.1 Quality Control 
	.1 Installer:  Trained and approved by the Manufacturer and having a minimum three (3) years experience in the installation of the work described in this Section and can show evidence of satisfactory completion of projects of similar size, scope and type.  If requested, provide letter of certification from manufacturer stating that installer is certified applicator of its products, and is familiar with proper procedures and installation requirements required by the manufacturer. 
	.2 Finish Ceiling System:  Square with adjoining walls and level within 1:1000, in true plane, free from distorted, warped, soiled or damaged panels or grid. 
	.3 Metal Suspension System Standard:  Direct-hung metal suspension systems complying with ASTM C635 Intermediate Duty and C636 except as otherwise specified. 
	.4 Deflection Limitation, Completed Ceiling:  L/360 of span maximum deflection. 
	.5 Pre-installation Meeting:  Two weeks prior to commencing work of this Section, arrange for Manufacturer's technical representative to visit the site and review preparatory and installation procedures to be followed, conditions under which the work will be done, and inspect the surfaces to receive the work of this Section.  Advise the Contract Administrator of the date and time of the meeting. 
	.6 Manufacturer’s Site Inspection:  Have the Manufacturer’s technical representative inspect the Work at suitable intervals during application and at conclusion of the work of this Section, to ensure the Work is correctly installed.  When requested, submit manufacturer’s inspection reports and verification that the work of this Section is correctly installed. 
	.7 Sample Installation:  Construct On-site a 10 x 10 m (30' x 30') minimum sample installation of each type acoustical ceiling.  Modify sample installation as often as necessary to obtain Contract Administrator’s acceptance.  Accepted sample installation may become part of completed Work if undisturbed at time of Substantial Performance. 
	.1 Include electrical and mechanical fixtures in sample installation as directed by Contract Administrator. 


	1.2 Submittals 
	.1 Product Data:  For each type of product indicated. 
	.2 Samples:  For each component indicated and for each exposed finish required and of size indicated below. 
	.1 Acoustical Panel:  Duplicate 150 mm (6”) square samples of each type, colour, pattern, and texture. 
	.2 Exposed Suspension System Members, Mouldings, and Trim:  Duplicate 300 mm (12”) long samples of each type, finish, and color. 

	.3 Maintenance Data:  Submit maintenance instructions for insertion in operations and maintenance manuals, in accordance with Division 1 Sections.  Instructions shall give specific warning of maintenance or cleaning practices or materials which may damage installed work.  Include data sheets for maintenance products recommended by installer and names, addresses, and telephone numbers of local sources for products. 

	1.3 Delivery, Storage, and Handling 
	.1 Deliver products to Project site in original, unopened packages and store in a fully enclosed, conditioned space, protected against damage from moisture, humidity, temperature extremes, direct sunlight, surface contamination, and other causes. 
	.2 Before installing acoustical panels, permit them to reach room temperature and a stabilized moisture content. 
	.3 Handle products carefully to avoid chipping edges, bent or other damages. 

	1.4 Project Conditions 
	.1 Do not install work until spaces are enclosed and weatherproof, wet work in spaces is complete and dry, work above ceilings is complete, and ambient temperature and humidity conditions are maintained at the levels indicated for Project when occupied for its intended use. 

	1.5 Coordination 
	.1 Coordinate layout and installation of work of this Section with other construction that penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, fire-suppression system, and partition assemblies. 

	1.6 Extra Stock 
	.1 Provide 2% of each type and colour of materials installed.  Store the extra materials at locations as directed by the City.  Extra stock shall be of same production run as installed materials.  Include cost of extra stock in the Contract Price. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Acceptable Products:  Products specified are products by the manufacturers specified.  Products by other manufacturers similar in function, design, performance, and construction complying with requirements of this Section may be incorporated into the Work subject to Contract Administrator’s acceptance. 
	.2 Acoustical Panels (ACT):  Asbestos free, wet felted mineral fibre, antimicrobial treated to inhibit growth of fungus, mould and mildew, moisture and sag resistant.   
	.3 Exposed Main Runner:  Hot dipped galvanized steel to ASTM A653/A653M minimum Z90 coating designation, 24 mm (15/16") exposed face and 38 mm (1½") high, bulb design with double web and separate exposed cap piece, maximum length, with reversible and integral splice.  Prefinish runner in baked enamel, standard colour. 
	.4 Exposed Cross Runner:  Hot dipped galvanized steel to ASTM A653/A653M minimum Z90 coating designation, exposed face to match main runners, 38 mm (1½") high, of same fabrication as main runners, with override stepped ends to allow cross runner flange to sit on main runner flange providing flush exposed faces, and with positive interlock to main runner, grid module to suit acoustical panels.  Finish to match main runners. 
	.5 Main Runner Splices:  Designed to lock lengths of main runners together so that joined lengths of runners function structurally as a single unit with runner faces at joint perfectly aligned and presenting a tight seam. 
	.6 Anchors in Concrete:  Post-installed carbon steel expansion anchors zinc plated to ASTM B633, with holes or loops for attaching hangers and with capability to sustain, without failure, a load equal to five times that imposed by ceiling construction, as determined by testing in accordance with ASTM E488 or ASTM E1512 as applicable, conducted by a qualified testing and inspecting agency. 
	.7 Wire Hangers, Braces and Ties:  ASTM A641/A641M, Class 1 zinc coating, soft temper, minimum 2.6 mm (12 gauge). 
	.8 Hanger Rods, Flat and Channel Hangers:  Mild steel, zinc coated or protected with rust-inhibitive paint. 
	.9 Angle Hangers:  Angles with legs not less than 22 mm (7/8”) wide; formed with 1 mm (0.04”) thick, galvanized steel sheet to ASTM A653/A653M, Z275 coating designation; with bolted connections and 8 mm (5/16”) diameter bolts. 
	.10 Hold-Down Clips:  Galvanized steel spring clips, Manufacturer’s standard. 
	.11 Edge Mouldings and Trim:  In profile indicated or, if not indicated, manufacturer's standard mouldings for edges and penetrations that fit acoustical panel edge details and suspension systems; edges hemmed, formed from sheet metal of same material, finish, and color as that used for exposed flanges of suspension system runners. 
	.1 Standard Moulding:  Matching width and configuration of exposed runners. 



	3. EXECUTION 
	3.1 Examination 
	.1 Examine substrates, areas, and conditions, including structural framing to which acoustical panel ceilings attach or abut, with Installer present, for compliance with requirements specified in this and other Sections that affect ceiling installation and anchorage and with requirements for installation tolerances and other conditions affecting performance of acoustical panel ceilings. 
	.2 Proceed with installation only after unsatisfactory conditions have been corrected. 

	3.2 Preparation 
	.1 Measure each ceiling area and establish layout of acoustical panels to balance border widths at opposite edges of each ceiling.  Avoid using border panels of less than half panel width, and comply with layout shown on reflected ceiling plans. 

	3.3 Installation - Hangers 
	.1 Suspend ceiling hangers from building's structural members, independent of walls, pipes, ducts and metal decks. 
	.2 Install hangers plumb and free from contact with insulation or other objects within ceiling plenum that are not part of supporting structure or of ceiling suspension system. 
	.3 Splay hangers only where required to miss obstructions; offset resulting horizontal forces by bracing, countersplaying, or other equally effective means. 
	.4 Where ducts and other construction within ceiling plenum produces hanger spacings that interfere with location of hangers at spacings required to support standard suspension system members, install supplemental suspension members and hangers.  Size supplemental suspension members and hangers to support ceiling loads within performance limits specified. 
	.5 Secure wire hangers to ceiling suspension members and to supports above with a minimum of three tight turns.  Connect hangers directly either to structures or to inserts, eye screws, or other devices that are secure and appropriate for substrate and that will not deteriorate or fail due to age, corrosion, vibration or elevated temperatures. 
	.6 Secure flat, angle, channel, and rod hangers to structure, including intermediate framing members, by attaching to inserts, eye screws, or other devices that are secure and appropriate for both structure to which hangers are attached and type of hanger involved.  Install hangers in a manner that will not deteriorate or fail due to age, corrosion, vibration or elevated temperatures. 
	.7 Space hangers maximum 1200 mm (48”) oc along each runner supported directly from hangers, unless otherwise indicated; provide hangers not more than 150 mm (6”) from ends of each runner. 
	.8 Provide additional ceiling suspension hangers within 150 mm (6") of each corner and at maximum 600 mm (24") around perimeter of light fixtures and diffusers. 

	3.4 Installation – Mouldings and Trims 
	.1 Install edge mouldings and trim of type at perimeter of acoustical ceiling area and where necessary to conceal edges of acoustical panels. 
	.2 Screw attach mouldings to substrate at maximum 400 mm (16”) centers and not more than 75 mm (3”) from ends, levelling with ceiling suspension system to a tolerance of 3 mm in 3600 mm (c” in 12’).  Miter corners accurately and connect securely. 
	.3 Do not use exposed fasteners, including pop rivets, on mouldings and trim. 

	3.5 Installation - Runners 
	.1 Use longest practical lengths of runners to minimize joints.  Make joints square, tight, flush and reinforced with concealed splines.  Assemble framework to form a rigid and interlocking system.  Remove and replace dented, bent, or kinked members 
	.2 Run main runners at right angles to length of light fixtures. 
	.3 Frame at openings for light fixtures, air diffusers, speakers and at changes in ceiling heights. 

	3.6 Installation – Acoustical Panels 
	.1 Install acoustical panels with undamaged edges and fit accurately into suspension system runners and edge mouldings.  Scribe and cut panels at borders and penetrations to provide a neat, precise fit.  Terminate edges with moulding. 
	.2 Square Edged Panels:  Install panels with edges fully hidden from view by runner flanges and mouldings. 
	.3 Install hold down clips to hold panels tight to grid system within 6000 mm (20'-0") of an exterior door and an operable window, space clips as recommended by panel manufacturer's written instructions. 

	3.7 Cleaning 
	.1 Clean exposed surfaces of acoustical panel ceilings, including trim, edge mouldings, and suspension system members.  Comply with manufacturer's written instructions for cleaning and touch up of minor finish damage.  Remove and replace ceiling components that cannot be successfully cleaned and repaired to permanently eliminate evidence of damage. 
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	1. GENERAL 
	1.1 Quality Control 
	.1 Installer:  Trained and approved by the manufacturer and having a minimum three (3) years experience in the installation of the Work described in this Section and can show evidence of satisfactory completion of projects of similar size, scope and type.  If requested, provide letter of certification from manufacturer stating that installer is certified applicator of its products, and is familiar with proper procedures and installation requirements required by the manufacturer. 
	.2 Maintenance Seminars:  Provide, to the City, training seminars and recommendations on Product maintenance procedures. 
	.3 Pre-Installation Meeting:  Two weeks prior to commencing Work of this Section, arrange for Manufacturer's technical representative to visit the Site and review preparatory and installation procedures to be followed, conditions under which the Work will be done, and inspect the surfaces to receive the Work of this Section.  Advise the Contract Administrator of the date and time of the meeting. 
	.4 Manufacturer’s Site Inspection:  Have the Manufacturer’s technical representative inspect the Work at suitable intervals during application and at conclusion of the Work of this Section, to ensure the Work is correctly installed.  When requested, submit manufacturer’s inspection reports and verification that the Work of this Section is correctly installed. 
	.5 Source Limitations:  Obtain each type of product from a single manufacturer. 
	.6 Products:  Provide like products from same production run.  Install products in sequence from sequentially numbered dye lots. 
	.7 Testing of Sub-Floors:  Test floors that have been cured for minimum 28 days, and after preparation for Product installation is complete.  Conduct testing simultaneously on floors free of sealer, curing compounds, oil, grease and other agents detrimental to the test and the Product performance, and in strict conformance with test kit manufacturer’s written instructions.  Locate test sites to cover representative installation areas.  Do not proceed with Work when the test results do not conform to the specified allowable. 
	.1 Moisture Vapour Emission, Slabs On Grade:  Test floors to ASTM F1869 using anhydrous calcium chloride method.  Provide 3 test sites for floor area up to 93 m2 (1000 ft2), add one test site for each additional 93 m2 (1000 ft2) or fraction thereof. 
	.1 Sheet Linoleum and Vinyl Flooring:  Maximum moisture content of 1.36 kg/93 m2. (3 lbs/1000 ft2) per twenty four (24) hour. 

	.2 Alkalinity:  Acceptable range of 5 to 9 on the pH scale.  Test floors using distilled water and pH paper.  Provide 6 test sites for floor area up to 93 sq.m. (1000 ft2.), add 2 test site for each additional 93 m2 (1000 ft2) or fraction thereof. 


	1.2 Submittals 
	.1 Product Data:  For each type of product indicated. 
	.2 Samples:  Duplicate samples: 
	.1 Heat-Welding Bead:  Minimum 250 mm (10”) long, of each color required. 

	.3 Heat-Welded Seam Samples:  For each flooring product and welding bead color and pattern combination required; with seam running lengthwise and in center of 150 mm x 250 mm (6” x 10) sample applied to a rigid backing and prepared by installer for this Project. 
	.4 Maintenance Data:  For floor coverings to include in maintenance manuals. 

	1.3 Delivery, Storage, And Handling 
	.1 Store floor coverings and installation materials in dry spaces protected from the weather, with ambient temperatures maintained within range recommended by manufacturer, but not less than 10°C or more than 32°C.  Store rolls upright. 

	1.4 Project Conditions 
	.1 Maintain temperatures within range recommended by manufacturer, but not less than 21°C or more than 29°C, in spaces to receive floor tile during the following time periods: 
	.1 48 hours before installation. 
	.2 During installation. 
	.3 48 hours after installation. 

	.2 After post installation period, maintain temperatures within range recommended by manufacturer, but not less than 13°C or more than 35°C. 
	.3 Close spaces to traffic during floor covering installation. 
	.4 Close spaces to traffic for forty eight (48) hours after floor covering installation. 
	.5 Install floor coverings after other finishing operations, including painting, have been completed. 

	1.5 Extra Materials 
	.1 At commencement of Work of this Section, provide 2% of each type and colour of materials installed, neatly packaged in original containers, and clearly marked to identify Manufacturer's name, product name, colour, and pattern.  Store the extra stock at locations as directed by the City.  Extra stock shall be of same production run as installed materials.  Include cost of extra stock in the Contract Price. 

	2. PRODUCTS 
	2.1 Resilient Flooring 
	.1 Sheet Flooring, Vinyl:  ASTM F1913, vinyl, 2.0 mm (0.080”) thick, Eminent 3101 090 by Tarkett, heat welded seams. 
	.2 Sheet Flooring, Linoleum:  ASTM F2034, 2.5 mm (0.080”), heat welded seams. 
	.1 LINO-1:  Marmoleum Real Bold Topshield 3202 Wine Barrel by Forbo. 
	.2 LINO-2:  Marmoleum Real Authentic Topshield 3048 Graphite by Forbo. 
	.3 LINO-3:  Marmorette 19092 Sand by Armstrong. 

	.3 Resilient Base:  100 mm (4") high, 3 mm (1/8") thick, coved, coil stock, including premoulded end stops and external corners for coved base only. 
	.1 Type 1:  Rubber, 194 by Amtico. 
	.2 Type 2:  Rubber, 29 Moonrock by Johnsonite. 


	2.2 Installation Materials 
	.1 Trowellable Leveling and Patching Compounds:  Latex-modified, portland cement based or blended hydraulic cement based formulation provided or approved by floor covering manufacturer for applications indicated. 
	.2 Adhesives:  Water-resistant type recommended by manufacturer to suit floor covering and substrate conditions indicated. 
	.3 Heat Welding Bead:  Solid-strand product of floor covering manufacturer. 
	.1 Color:  As selected by Contract Administrator from manufacturer's full range to match floor covering. 

	.4 Metal Edge Strips:  Extruded aluminium with mill finish of width shown, of height required to protect exposed edges of floor coverings, and in maximum available lengths to minimize running joints. 


	3. EXECUTION 
	3.1 Examination 
	.1 Examine substrates, with Installer present, for compliance with requirements for installation tolerances, moisture content, and other conditions affecting performance. 
	.1 Verify that finishes of substrates comply with tolerances and other requirements specified in other Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign deposits that might interfere with adhesion of floor coverings. 
	.2 Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 
	.3 Proceed with installation only after unsatisfactory conditions have been corrected. 


	3.2 Preparation 
	.1 Prepare substrates in accordance with Manufacturer's written recommendations to ensure adhesion of floor coverings. 
	.2 Remove substrate coatings and other substances that are incompatible with floor covering adhesives and that contain soap, wax, oil, or silicone, using mechanical methods recommended by manufacturer.  Do not use solvents. 
	.3 Use trowellable levelling and patching compound to fill cracks, holes, and depressions in substrates. 
	.4 Move floor coverings and installation materials into spaces where they will be installed at least 48 hours in advance of installation. 
	.1 Do not install floor coverings until they are same temperature as space where they are to be installed. 

	.5 Sweep and vacuum clean substrates to be covered by floor coverings immediately before installation.  After cleaning, examine substrates for moisture, alkaline salts, carbonation, and dust.  Proceed with installation only after unsatisfactory conditions have been corrected. 

	3.3 Installation – Resilient Sheet Flooring 
	.1 Unroll sheet floorings and allow them to stabilize before cutting and fitting. 
	.2 Lay out vinyl floorings as follows: 
	.1 Maintain uniformity of floor covering direction. 
	.2 Minimize number of seams; place seams in inconspicuous and low-traffic areas, at least 150 mm (6”) away from parallel joints in floor covering substrates. 
	.3 Match edges of floor coverings for color shading at seams. 
	.4 Avoid cross seams. 

	.3 Scribe and cut floor coverings to butt neatly and tightly to vertical surfaces, permanent fixtures, and built-in furniture including cabinets, pipes, outlets, edgings, thresholds, and nosings. 
	.4 Extend floor coverings into toe spaces, door reveals, closets, and similar openings. 
	.5 Maintain reference markers, holes, or openings that are in place or marked for future cutting by repeating on floor coverings as marked on substrates.  Use chalk or other nonpermanent marking device. 
	.6 Install floor coverings on covers for telephone and electrical ducts and similar items in installation areas.  Maintain overall continuity of color and pattern with pieces of floor coverings installed on covers.  Tightly adhere floor covering edges to substrates that abut covers and to cover perimeters. 
	.7 Adhere floor coverings to substrates using a full spread of adhesive applied to substrate to produce a completed installation without open cracks, voids, raising and puckering at joints, telegraphing of adhesive spreader marks, and other surface imperfections. 
	.8 Heat-Welded Seams:  Comply with ASTM F1516.  Rout joints and use welding bead to permanently fuse sections into a continuous floor covering.  Prepare, weld, and finish seams to produce surfaces flush with adjoining floor covering surfaces. 

	3.4 Installation – Resilient Base 
	.1 Lay out base to keep number of joints at minimum.  Base joints at maximum length available or at internal or premoulded corners. 
	.2 Set base in adhesive tightly by using hand roller, against wall and floor surfaces. 
	.3 Scribe and fit to door frames and other obstructions.  Use premoulded end pieces at flush door frames. 
	.4 Cope internal corners.  Use premoulded corner units for right angle external corners.  Miter base for external corners of other angles.  Wrap around toeless base at external corners. 

	3.5 Clearing And Protection 
	.1 Perform the following operations immediately after completing floor covering installation: 
	.1 Remove adhesive and other blemishes from floor covering surfaces. 
	.2 Sweep and vacuum floor coverings thoroughly. 
	.3 Damp-mop floor coverings to remove marks and soil. 
	.1 Do not wash floor coverings until after time period recommended by manufacturer. 


	.2 Protect floor coverings from mars, marks, indentations, and other damage from construction operations and placement of equipment and fixtures during remainder of construction period.  Use protection methods recommended in writing by manufacturer. 
	.1 Apply protective floor polish to surfaces that are free from soil, visible adhesive, and blemishes if recommended in writing by Manufacturer. 
	.2 Cover floor coverings with undyed, untreated building paper and ½” plywood protection sheets remove just prior to Substantial Performance. 
	.3 Do not move heavy and sharp objects directly over floor coverings.  Place plywood or hardboard panels over floor coverings and under objects while they are being moved.  Slide or roll objects over panels without moving panels. 
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	1. GENERAL 
	1.1 Quality Control 
	.1 Installer:  Trained and approved by the manufacturer and having a minimum three (3) years experience in the installation of the Work described in this Section and can show evidence of satisfactory completion of projects of similar size, scope and type.  If requested, provide letter of certification from manufacturer stating that installer is certified applicator of its products, and is familiar with proper procedures and installation requirements required by the Manufacturer. 
	.2 Maintenance Seminars:  Provide, to the City, training seminars and recommendations on product maintenance procedures. 
	.3 Pre-Installation Meeting:  Two (2) weeks prior to commencing Work of this Section, arrange for Manufacturer's technical representative to visit the Site and review preparatory and installation procedures to be followed, conditions under which the Work will be done, and inspect the surfaces to receive the Work of this Section.  Advise the Contract Administrator of the date and time of the meeting. 
	.4 Manufacturer’s Site Inspection:  Have the Manufacturer’s technical representative inspect the Work at suitable intervals during application and at conclusion of the Work of this Section, to ensure the Work is correctly installed.  When requested, submit Manufacturer’s inspection reports and verification that the Work of this Section is correctly installed. 
	.5 Source Limitations:  Obtain each type of product from a single manufacturer. 
	.6 Products:  Provide like products from same production run.  Install products in sequence from sequentially numbered dye lots. 
	.7 Testing of Concrete Floors:  Test floors that have been cured for minimum 28 days, and after preparation for product installation is complete.  Conduct testing simultaneously on floors free of sealer, curing compounds, oil, grease and other agents detrimental to the test and the product performance, and in strict conformance with test kit Manufacturer’s written instructions.  Locate test sites to cover representative installation areas.  Do not proceed with Work when the test results do not conform to the specified allowable. 
	.1 Alkalinity:  Acceptable range of 5 to 9 on the pH scale.  Test floors using distilled water and pH paper.  Provide 6 test sites for floor area up to 93m2 (1000 ft2), add 2 test site for each additional 93 m2 (1000 ft2) or fraction thereof. 


	1.2 Submittals 
	.1 Submit Shop Drawings showing proposed layout of seams and locations of edge strips for review before proceeding. 
	.2 Submit four full size pieces of each type of carpet tiles, and full 300 mm (12” long carpet base for review. 
	.3 Submit four 300 mm (12") long samples of edge strip. 
	.4 Submit written certification from carpet manufacturer, stating that carpet furnished has been manufactured in accordance with these Specifications. 
	.5 Submit three (3) copies of maintenance and cleaning instructions at the completion of Work.  Instructions shall give specific warning of any maintenance or cleaning practice, or materials, which may damage or disfigure the carpet. 

	1.3 Waste Material Reclamation/Recycling 
	.1 Collect, package and store carpet cut-offs and waste material for recycling in accordance with manufacturer’s reclamation program.  Include coat in the Contract Price. 
	.2 Submittals: 
	.1 Manufacturer’s description of reclamation and recycling process to recycle recovered carpets. 
	.2 Information on recycling carpet and indicate which portions of carpet are recyclable. 
	.3 Evidence that removed carpet has been transferred to Manufacturer’s reclamation program. 


	Extra Stock 
	.1 Provide 5% of uncut materials of each type and colour of carpet installed.  Store the extra materials at locations as directed by the City.  Extra stock shall be of same production run as installed materials.  Include cost of extra stock in the Contract Price. 

	Sample Installation 
	.1 Provide a 3 m x 3 m (10' X 10') representative sample installation of Work of this Section on Site at location directed by Contract Administrator to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for fabrication and installation.  Remove rejected sample installation and provide additional sample installations until acceptance is given.  Do not commence Work until sample installation has been accepted.  Accepted sample installation may form part of the completed Work if undisturbed at time of Substantial Performance. 
	.1 Acceptance of sample installations does not constitute approval of deviations from the Contract Documents contained in sample installations unless such deviations are specifically approved by Contract Administrator in writing. 


	2. PRODUCTS 
	2.1 Materials 
	.1 Specified Product:  Work of this Section is based on products specified.  Products by other manufacturers similar in function, design, performance, and construction complying with requirements of this Section may be incorporated into the Work subject to Contract Administrator’s acceptance. 
	.2 Carpet Tiles:  Haiku 02127, colour Oolong 23017 by C&A Floorcoverings. 
	.3 Antimicrobial Treatment:  AATCC 174, 99% reduction, 0% growth; incorporated into the backing laminate to inhibit the growth of fungi, mould and mildew. 
	.4 Carpet Tile Adhesives and Primers:  As recommended by the carpet manufacturer, pressure sensitive, non-flammable and non-water soluble when dry. 
	.5 Base Cap:  Vinyl, solid colour selected by Contract Administrator. 
	.6 Edge Mouldings:  Type acceptable to carpet manufacturer, Nap Lock Pinless by Ben Gard, silver finish. 
	.7 Sub-Floor Filler and Levelling Compound:  White premix latex requiring water only to produce cementitious paste. 

	2.2 Fabrication 
	.1 Carpet Base:  Bind carpet top edges with matching colour binding. 


	3. EXECUTION 
	3.1 Preparation 
	.1 Examine the substrate over which Work is to be installed.  Report unacceptable Work immediately.  Do not commence Work until defects have been corrected. 
	.2 Surfaces to receive Work shall be dry and clean.  Examine concrete for evidence of excessive carbonation and dusting. 
	.3 Remove oil, grease, paint, sealers and other material detrimental to installation. 
	.4 If a curing membrane has been used on the concrete, ascertain its compatibility with the adhesive and subfloor filler.  If incompatible, remove it by approved methods. 
	.5 Grind ridges and high spots smooth and flush, fill and level cracks and depressions with subfloor filler. 
	.6 Vacuum substrates prior to carpet installation. 
	.7 Maintain material and ambient temperature at minimum 15°C for twenty four (24) hours before, during, and after installation. 

	3.2 Installation - General 
	.1 Install carpet after other finishing Sections have completed their Work. 
	.2 For large areas, commence installation near centre of area and work outward. 
	.3 Instruct other Sections as to clearances at the bottom of door frames and elsewhere as required for proper carpet installation. 
	.4 Where carpet is joined or stopped at doorways, locate the seam or edge moulding, as applicable, under the door in its closed position. 
	.5 Neatly scribe and cut carpet at adjacent vertical surfaces and around appurtenances occurring in the floor. 
	.6 Install carpet into access and cleanout covers where such are provided with a recess to receive floor finish materials. 
	.7 Ensure that single and continuous areas are carpeted with material of the same dye batch.  Ensure that any apparent direction of pile or pattern is the same on all widths. 
	.8 Completed Work:  Flat and even, free of ripples, air bubbles, and other defects. 
	.9 Butter cut edges during installation with liquid latex to prevent unravelling. 
	.10 Provide carpet edge moulding where carpet meets other floor finish unless otherwise indicated. 
	.11 Make cuts from back, using template for fitting around columns or at room perimeter. 
	.12 Restrict traffic during installation.  Upon completion of installation, do not allow traffic or movement of furniture onto carpet surface until installed area has been anchored at perimeter. 

	Installation – Carpet Tile 
	.1 Install carpet tiles to achieve monolithic or quarter turn appearance as directed by Contract Administrator. 
	.2 Commence Work in centre of area.  Accurately lay chalk lines in the length and width of area. 
	.3 Lay row of control tiles in adhesive along centre lines accurately and firmly in selected quadrant, in straight lines and square corners.  Lay additional tiles within quadrant by stair step technique. 
	.4 Measure areas to ensure tight installation.  Measure over 11 tiles to attain cumulative space gained over 10 joints.  The gain must not be greater than 6 mm.  Utilize this method in continual check of installation. 
	.5 Frequently check tile joints for proper alignment.  Do not install tiles that are out of true more than 1.5 mm. 
	.6 Avoid excessive pressure on joining tiles causing tiles to peak or buckle.  Brush back face pile and tip tile into place to avoid any pile being caught in joint. 
	.7 Lay last whole tile closest to wall and perimeter cut tiles in adhesive.  Accurately cut and tightly fit perimeter cut tiles against vertical fixed surface such as wall. 

	3.4 Installation - Carpet Base 
	.1 Install carpet base with adhesive at locations shown or scheduled, including columns in carpeted areas scheduled to receive carpet base. 
	.2 Provide continuous vinyl edge cap moulding at top of surface mounted carpet base.  At recessed carpet base, provide bound edge only where carpet edge will be exposed in the completed installation. 
	.3 Wrap carpet base around external corner and ensure that no joint occurs within 300 mm (12") of corner. 
	.4 Cut and butt carpet at internal corner and ensure that no other joint occurs within 300 mm (12") of corner. 
	.5 Ensure that no gaps or voids occur behind carpet base or cap moulding. 

	3.5 Cleaning 
	.1 On completion of installation, vacuum clean all carpeted areas. 
	.2 Clean and make good to the approval of the Contract Administrator surfaces soiled or otherwise damaged in connection with the Work of this Section.  Pay the costs of replacing finishes that cannot be satisfactorily cleaned. 

	3.6 Warranty 
	.1 Warrant the Work of this Section against defects in materials and workmanship for a period of five (5) years commencing from date of Substantial Performance.  Defects shall include but not be limited to, shrinkage, excessive colour fading, unravelling, failure of adhesive bond, and a loss of more than 5% surface pile in any given area. 
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	1. GENERAL 
	1.1 Quality Control 
	.1 Installer:  Trained and approved by the manufacturer and having a minimum three (3) years experience in the installation of the work described in this Section and can show evidence of satisfactory completion of projects of similar size, scope and type. If requested, provide letter of certification from manufacturer stating that installer is certified applicator of its products, and is familiar with proper procedures and installation requirements required by the manufacturer. 
	.2 Maintenance Seminars:  Provide, to the City, training seminars and recommendations on Product maintenance procedures. 
	.3 Pre-Installation Meeting:  Two weeks prior to commencing work of this Section, arrange for manufacturer's technical representative to visit the site and review preparatory and installation procedures to be followed, conditions under which the work will be done, and inspect the surfaces to receive the work of this Section.  Advise the Contract Administrator of the date and time of the meeting. 
	.4 Source Limitations:  Obtain each type of product from a single manufacturer. 
	.5 Products:  Provide like Products from same production run.  Install products in sequence from sequentially numbered dye lots. 

	1.2 Submittals 
	.1 Samples:  Three 200 mm x 300 mm (8" x 12") samples of each wall covering material. 
	.2 Maintenance Data:  Printed Manufacturer's maintenance instructions giving specific warnings of maintenance practices of substances, which may stain or otherwise damage the wall coverings. 

	1.3 Sample Installation 
	.1 Apply each type of covering to a sample area on the project and obtain the approval of the Contract Administrator of such applications before proceeding.  Locations of sample areas shall be as directed by the Contract Administrator. 
	.2 Sample areas shall be full height, floor-to-ceiling, and shall include one outside corner and one covering material joint. 
	.3 Promptly revise or replace coverings on sample areas at no additional cost to the City until approval of the Contract Administrator is obtained.  The approved sample area installations shall be the standard for acceptance of the remaining work. 

	1.4 Storage 
	.1 Store materials with manufacturer's seals and labels intact.  Store materials flat in clean, dry storage area at temperatures over 10°C and normal humidity. 

	1.5 Project Conditions 
	.1 Environmental Limitations:  Do not commence work until spaces are enclosed and weatherproof, wet work in spaces is complete and dry, work above ceilings is complete, and ambient temperature and humidity conditions are maintained at the levels indicated for Project when occupied for its intended use. 
	.2 Lighting:  Do not commence work until a lighting level of not less than 160 lux (15 fc) is provided on the surfaces to receive wall covering. 
	.3 Ventilation:  Provide continuous ventilation during installation and for not less than the time recommended by wall covering manufacturer for full drying or curing. 

	1.6 Extra Stock 
	.1 Provide minimum 2% of each type and colour of wall covering materials in unopened full rolls, and accessories installed.  Store the extra materials at locations as directed by the City.  Extra stock shall be of same production run as installed materials. 
	.2 Include cost of extra stock in the Contract Price. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Wall Covering:  Class A flame spread rating tested to ASTM E84, Vertical Pattern Silicate by Rogers.  Standard colour. 
	.2 Adhesive:  Mildew resistant, nonstaining, strippable adhesive, for use with specific wall covering and substrate application, as recommended in writing by wall covering manufacturer. 
	.3 Primer/Sealer:  Mildew resistant primer/sealer, and recommended in writing by wall covering manufacturer for intended substrate. 


	3. EXECUTION 
	3.1 Inspection 
	.1 Examine areas, which are to receive the work of this Section and proceed only if conditions are satisfactory.  Report unsuitable substrates.  Do not commence work until defeats are corrected. 
	.2 Substrates shall be smooth, dry, free of dust and dirt. 

	3.2 Preparation 
	.1 Remove wall covering materials from packaging and acclimatize materials in the installation areas not less than twenty four (24) hours before installation. 
	.2 Test surfaces for moisture and alkali content prior to application of wall covering.  Moisture content shall be less than 4%.  Neutralize and seal surfaces in accordance with manufacturer's directions. 
	.3 Where substrate has been painted, apply a thin coat of adhesive over substrate and allow to dry for one hour. 
	.4 Comply with manufacturer's written instructions for surface preparation. 
	.5 Clean substrates of substances that could impair wall covering's bond, including mould, mildew, oil, grease, incompatible primers, dirt, and dust. 
	.6 Prepare substrates to achieve a smooth, dry, clean, structurally sound surface free of flaking, unsound coatings, cracks, and defects. 
	.7 Remove hardware and hardware accessories, electrical plates and covers, light fixture trims, and similar items. 

	3.3 Installation 
	.1 Apply wall covering vertically in accordance with manufacturer's instructions free from tears, ripples or air pockets.  Horizontal joints are not permitted except upon specific, written approval of the Contract Administrator. 
	.2 Take special care to prevent grit, dirt, or other extraneous matter from being imbedded beneath the wall covering. 
	.3 Spread adhesive in a uniform coat to back of material and apply material to wall within time recommended by adhesive manufacturer.  Thoroughly wash excessive adhesive off material and adjacent surfaces as application progresses. 
	.4 Maintain seams vertically straight without overlaps or gaps.  Do not use strips narrower than 300 mm (12"). 
	.5 Do not make any joints within 75 mm (3") of an inside corner and 150 mm (6") of an outside corner when applying to two adjoining walls with same material. 
	.6 On gypsum board construction, avoid scoring gypsum board face by using a metal strip cutting base. 
	.7 Apply covering so that it will not cove or pull away from inside corners.  Return fabric into peripheral reveals or recesses. 
	.8 Neatly and carefully trim around fixtures, door frames and the like. 
	.9 Reinstall hardware and hardware accessories, electrical plates and covers, light fixture trims, and similar items. 

	3.4 Patching 
	.1 Perform cutting, fitting and patching of wall covering material as required to accommodate fixtures, and other appurtenances occurring in surfaces to receive coverings. 
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	1. GENERAL 
	1.1 Quality Control/Submittals 
	.1 Perform painting Work by applicator with minimum five (5) years of proven, satisfactory and successful painting experience on projects of similar size and nature.  Provide qualified crew of painters and full time review of Work by qualified supervisor for duration of Work. 
	.2 Submit in writing list of proposed materials prepared by paint manufacturer, for approval at least sixty (60) days before materials are required.  List shall bear Manufacturer's official certification that materials listed meet or exceed requirements specified herein.  List shall contain following for record: 
	.1 Manufacturer's product number and application instructions 
	.2 Finish formula 
	.3 Product type 
	.4 CGSB number 
	.5 Colour number 
	.6 Maximum VOC classification 
	.7 Ecologo certification where applicable 

	.3 Samples:  Submit at least fifteen (15) days prior to painting Work commencing at the Site (and resubmit until approved), two identified (with Project Name, the finish, colour name and number, sheen and gloss values) samples of the following: 
	.1 Each specified colour in each specified finish coat material on minimum 150 mm x 300 mm coated stock card 
	.2 Each natural wood finish on minimum 150 mm x 300 mm samples of each specified wood species to receive the finish 

	.4 Have the paint Manufacturer's representative visit Site prior to the commencement of painting operation to discuss painting and finishing procedures to be used, to analyze surface conditions, and to propose alternative recommendations should adverse conditions exist. 
	.5 Have the paint Manufacturer visit Site at intervals during surface preparation and painting operations to ensure that proper surface preparation is performed, specified paint products are being used, proper number of coats are being applied, agreed finishing procedures are being used. 
	.6 Product Manufacturer's Approval of Surfaces To Be Painted:  Submit, prior to painting Work commencing, letters signed by the respective manufacturer(s) of products to be used stating that the representative has examined the various surfaces prior to application and that the surfaces and the environmental conditions are suitable to receive the specified finishes. 
	.7 Product Manufacturer's Certification of Paint Application:  Submit, on completion of painting, a letter or letters, signed by the respective Manufacturer(s) of products, stating that a Manufacturer's representative has inspected (at intervals) the preparation of surfaces and the application of paint products and that paint products have been applied satisfactorily and to the required coverage. 

	1.2 Environmental Requirements 
	.1 Comply with requirements of WHMIS regarding use, handling, storage, and disposal of hazardous materials; and material safety data sheets acceptable to Ministry of Labour. 
	.2 Provide paint products certified to meet the requirements of the Environmental Choice Program, Department of the Environment.  Provide CSA Certification Reports that products proposed for use are certified under the Environmental Choice Program.  Water based paints to be certified to ECP 07 89.  Solvent based paints to be certified to ECP 12 89. 
	.3 Arrange for ventilation system to be operated during application of paint.  Ventilate area of Work by use of approved portable supply and exhaust fans.  Provide continuous ventilation during and after application of paint.  Run ventilation system 24 hours per day during installation; provide continuous ventilation for 7 days after completion of application of paint.  Apply paint finishes only when temperature at location of installation can be satisfactorily maintained within Manufacturer’s recommendations.  Substrate and ambient temperature shall be within limits prescribed by Manufacturer. 
	.4 Maintain minimum interior temperature of 18°C (65°F) during application and drying of paint and maintain until building occupancy occurs.  Do not undertake exterior painting if air and surface temperature are expected to fall below 10°C (50°F) before coating has dried.  Avoid painting during winds, weather conditions which may affect paint application or following rain.  Wait until frost, dew, or condensation has evaporated. 
	.5 Provide heating to maintain minimum temperatures recommended by Manufacturers. 
	.6 Apply paint finish only in areas where dust is no longer being generated by related construction operations such that airborne particles will not affect the quality of the finished surface.  Apply paint only when surface to be painted is dry, properly cured and adequately prepared.  
	.7 Protect floors of storage areas by means of tarpaulins and metal pans. 
	.8 Provide a fully charged, ULC 10:BC rated, 9 kg carbon dioxide fire extinguisher immediately adjacent to the storage area for the entire time materials are stored in the area.  
	.9 Deposit waste rags in metal containers with tight fitting metal lids and remove from the building at the end of each working shift.  
	.10 Keep solvents for brush and roller cleaning in tightly sealed containers when not in use.  Do not allow brushes and rollers to stand in solvents in open containers overnight. 

	1.3 Painting And Finishing Work Standards 
	.1 The best practices specified or recommended in CAN/CGSB-85.100 are to govern for painting methods and procedures, unless specified otherwise in this Section. 

	1.4 Colour Selections 
	.1 The Contract Administrator will issue a schedule indicating colour(s), gloss value, and sheen.  Colour may be selected from the lines of up to 3 manufacturers and an unlimited number of colours and gloss and sheen. 

	1.5 Extra Stock 
	.1 At date of Substantial Performance, supply and deliver to a designated storage area at the Site, sealed, original, fresh containers of each paint and finish product applied, and in each colour, all labelled as specified in this Section. 
	.2 Supply one litre of extra stock for products for which less than 45 litres were used, 4 litres of extra stock when from 45 to 180 litres were used, and 10 litres of extra stock when in excess of 180 litres were used. 

	2. PRODUCTS 
	2.1 Painting, Finishing And Coating Products 
	.1 Unless otherwise specified, painting and protective coating products are specified in Part 3 of this Section and are the products of ICI/Glidden. 
	.2 Painting and protective coating products fully equivalent to the ICI/Glidden products specified and supplied by the following manufacturers are acceptable: 
	.1 Sherwin Williams 
	.2 Benjamin Moore 
	.3 Pittsburgh Paints 

	.3 Finishing products such as oils or putties not specified in this Section are to be premium quality and as recommended by the manufacturer of the paint or finish product it is associated with. 
	.4 Unless otherwise specified, paint is to be ready-mixed.  Where Site mixing is required for certain products, mix in strict accordance with the manufacturer's instructions to produce smooth flowing materials with an easy-brushing consistency. 
	.5 Gloss value will be determined in accordance with ASTM D523, Tentative Method of Test For 60 Deg. Specular Gloss.  Gloss values for terminology specified are as follows: 
	.1 Flat - less than 8 
	.2 Eggshell - 25 to 35 
	.3 Semi-gloss - 45 to 55 
	.4 Gloss - in excess of 85 

	.6 On walls no defects shall be visible from a distance of 1000 mm at 90 degree to surface.  On ceilings no defects shall be visible from floor to surface when viewed using final lighting source. Final coat shall exhibit uniformity of colour and uniformity of sheen across full surface area. 
	.7 Paint Colours: 
	.1 Colour 1:  To match 589 Sorrel by ICI. 
	.2 Colour 2:  To match 744 LA Place by ICI. 
	.3 Colour 3:  To match 749 Belicourt Castle by ICI. 
	.4 Colour 4:  To match 797 Moonstone by ICI. 
	.5 Colour 5:  To match 876 Wellington by ICI. 
	.6 Colour 6:  To match 887 White Amber by ICI. 
	.7 Colour 7:  To match 2013 White High-Hiding RM by ICI. 
	.8 Colour 8: To match SW4012 Platinum Grey by Sherwin Williams. 



	3. EXECUTION 
	3.1 Examination of Substrate 
	.1 Examine surfaces to receive paint or protective coating to ensure that they are in the proper condition to be painted or coated.  Commencement of painting and protective coating Work will be interpreted as acceptance of the surface to receive the Work.  Correction of defective painting or protective coating Work resulting from application to unsatisfactory surfaces will be the responsibility of the painting contractor. 

	3.2 Special Conditions 
	.1 Post "No Smoking" signs and ensure that spark-proof electrical equipment is used in areas where flammable painting products are applied or stored. 
	.2 Post "Wet Paint" signs throughout freshly finished areas and remove when finishes are dry. 
	.3 Prohibit traffic where possible, from areas where painting is being carried out until paint is cured. 
	.4 Provide adequate ventilation.  Where building is occupied, provide necessary air barrier to prevent fumes from entering occupied areas. 
	.5 Prior to the application of special finishes, arrange for a meeting at the Site with the Contract Administrator and a representative of the special finishes manufacturers to discuss the condition of surfaces to receive painting, special finish, and application procedures. 

	3.3 Protection 
	.1 Cover or mask surfaces adjacent to those receiving treatment and finishing to protect the Work of others from damage and soil.  Mask instruction and specification plates and controls attached to equipment being painted. 
	.2 Take particular care in storage and mixing areas to ensure that tarpaulins and metal pans protect floors. 
	.3 Coordinate with the appropriate trades for the removal from finished surfaces, storage and reinstallation after finish Work is completed of finish hardware, switch and receptacle plates, escutcheons, luminarie frames and similar items. 

	3.4 Preparation of Surfaces 
	.1 General 
	.1 Vacuum clean areas inside the building(s) immediately prior to commencing finishing work.  
	.2 Scrub mildewed surfaces with a solution of trisodium phosphate, bleach with a solution of one part sodium hydrochlorite (Javex) to three parts water, and rinse with clear water.   
	.3 Arrange for finishing hardware, electrical plates, accessories, and similar removable fittings on surfaces to be finished to be removed.  Mask any other Work that is not removable.   
	.4 Prepare surfaces to be painted or coated such that the surfaces are thoroughly dry and free of chemicals, mortar splatters, organic matter, oil, grease, rust, scale, loose paint, and any other material, and such that the surfaces are in a proper condition to receive paint, stain, or other specified coating.   

	.2 Cleaning Procedures: 
	.1 Surface preparation methods shall remove any contaminant that will interfere with full adhesion of protective painting and coating systems.  Level of cleaning shall be based on Steel Structures Paining Council's (SSPC), recommended designations of metal cleaning procedures specified. 
	.2 SSPC SP1 (Solvent Cleaning):  Use of solvents (such as mineral spirits, xylene, toluene) or cleaning action to remove oil, grease, and soil drawing and cutting compounds or similar solvent soluble contaminants.  Do not use gasoline or benzene.  
	.3 SSPC SP2 (Hand Tool Cleaning for mild exposure conditions):  Use of scrapers, sandpaper, wire brushing or hand impact tools to remove loose mill scale, non adherent rust and scaling paint or other foreign matter.  Do not use hand tool cleaning procedure for areas subject to corrosive environment or on surfaces for vinyl chloride top coating.  Remove weld flux and spatter to avoid localized paint failure.  
	.4 SSPC-SP3 (Power Tool Cleaning for use under severe exposure conditions or immersion applications):  Use power sanders and wire brushes, impact tools, grinders and power chipping hammers to remove loose mill scale, loose rust, paint or other foreign matter.  Do not allow excessive power tool cleaning. 
	.5 SSPC-SP5 (White Metal Blast Cleaning):  Use when protective coating or environment is such that no rust, mill scale or other foreign matter can be tolerated on steel surface.  Prime cleaned surfaces before any rusting occurs. 
	.6 SSPC SP6 (Commercial Blast Cleaning):  Use for moderate exposure conditions where high but not perfect degree of blast cleaning is required.  Prime blast cleaned surfaces as soon as possible. 
	.7 SSPC SP7 (Brush Off Blast Cleaning):  Use for ordinary exposure where environment is mild to permit tight mill scale, paint, and minor amounts of rust to remain on surface.  An effective means to clean rusty galvanized metal siding and old finishes in poor condition. 

	.3 Perform surface preparation work as follows: 
	.1 Shop Finished Metal Work:  SSPC-SP1, SSPC-SP2, or SSPC-SP3 as required. 
	.2 Shop Prime Coated Carbon Steel:  SSPC-SP1, SSPC-SP2, or SSPC-SP3 as required. 
	.3 Shop Prime Coated Cast Iron and Centrifugally Cast Ductile Iron:  SSPC-SP6. 
	.4 Non-Prime Coated Carbon Steel:  SSPC-SP1 using Oakite 31 or equal, SSPC-SP2, or SSPC-SP3 as required. 
	.5 Non-Prime Coated Cast Iron and Centrifugally Cast Ductile Iron - SSPC-SP6. 
	.6 Submerged Carbon Steel, Black or Galvanized:  SSPC-SP1 using Oakite 31 or equal, SSPC-SP2 or SSPC-SP3 as required. 
	.7 Submerged Cast Iron or Centrifugally Cast Ductile Iron:  SSPC-SP6. 
	.8 Galvanized Metal and Aluminium Above Grade:  SSPC-SP1 using Oakite 31 or equal, and CGSB-85-GP-16. 
	.9 Cut Surfaces of Field Cut Galvanized Metal:  SSPC-SP3. 
	.10 Copper - SSPC-SP1. 
	.11 Bitumen or Tar Coated Surfaces - SSPC-SP1 and SSPC-SP2 as required. 
	.12 Surfaces Subjected to High Heat Condition (140 Degrees C and Up):  SSPC-SP5. 
	.13 Plastic Surfaces, Including PVC - SSPC-SP1 and SSPC-SP2 as required. 
	.14 Interior Concrete Block, Poured and/or Precast Concrete:  CGSB-85-GP-31. 
	.15 Canvas Insulation Jacket:  SSPC-1. 
	.16 Cement Board:  CGSB 85-GP-33. 
	.17 Aluminium, Stainless Steel, And Carbon Steel Underground:  In accordance with paint or coating manufacturer's recommendations. 
	.18 Ferrous Metal:  Solvent clean to SSPC-SP1.  Remove loose rust and prime bare metal with rust inhibitive steel primer. Touch-up damaged shop applied primer using compatible product. Provide full coat primer only if damage is extensive. Treat all weld areas with phosphoric acid (5% solution). 
	.19 Structural Steel/Miscellaneous Steel (Previously Painted And Exposed By Alterations Work):  Remove oil, grease, dirt, rust scale, loose mill scale, loose paint or coating by brush-off blast cleaning to SSPC-SP7 or by water blasting at minimum 215.4 kPa/sq cm (200 psi) at minimum flow rate of 0.25 l/sec (4 gal/min). 
	.20 Metal Stacks, Breeching, and Piping:  Blast clean to 37-50 µm (1.5-2 mil) profile using grit abrasive to SSPC-SP6. 
	.21 Aluminium:  On exterior products, allow to weather for 4 to 6 weeks and high-pressure steam or solvent wash to remove surface contamination.  Remove thin oxide film or corrosion by power cleaning or hand clean such as sanding or scraping.  For interior application, solvent clean to SSPC-SP1 to remove oil, grease, dirt, oxides and other foreign material. 
	.22 Galvanized Steel (weathered):  Remove dust, dirt, grease, oxides and other foreign material and clean to SSPC-SP1 prior to coating. 
	.23 Hot Dipped Galvanized Steel (unweathered):  Allow to weather minimum of 26 weeks and Xylene clean to SSPC-SP1 prior to coating to remove dust, dirt, grease, oxides and other foreign material.  Remove silicates or similar surface treatments or any deposits of white rust by sanding or similar abrasive methods (bronze wool).  Use of acetic acid to prepare galvanized surfaces is not acceptable. 
	.24 Woodwork for Painting:  Seal all knots and sapwood in surfaces to receive paint with alcohol-based primer-sealer.  Sand smooth rough surfaces of all woodwork to be finished and clean surfaces free of dust before applying first coat.  Fill nail holes, splits and scratches with non shrinking filler after first coat are dry.  Remove salt deposits that may appear on wood surfaces treated with fire retarder. 
	.25 Woodwork for Clear Finish or Stain: Sand smooth all woodwork to be finished and clean surfaces free of dust before applying first coat.  Abrade surfaces with stiff brush to remove loose fibres and splinters.  Fill nail holes, splits, and scratches with non shrinking filler tinted to match local grain condition after first coat is dry.  Sand lightly between coats with No. 220 sandpaper and remove dust.  Remove salt deposits that may appear on wood surfaces treated with fire retarder. 
	.26 Plastic (PVC):  Solvent clean to SSPC SP1. Sand lightly with No. 120 sandpaper and remove dust. 
	.27 Concrete Horizontal Surfaces:  If concrete is less than 26 weeks old or has been previously painted, clean surface and etch with muriatic acid with extenders.  Rinse out etching compound with clean water and tri-sodium-phosphate (TSP) to neutralize acidity of surface (pH 6.5-7.5).  Rinse out with clean water 2 to 3 times and allow to dry.  Verify that moisture content is less than 12% before proceeding with painting. 
	.28 Concrete Vertical Surfaces:  Use sand blasting, high pressure water blasting, high pressure water blasting with abrasives, vacuum blasting with abrasives or alternatively, needle guns or power grinders equipped with suitable grinding stone, to remove concrete, loose mortar, fins, projections and surface contaminants.  Vacuum or blow down and remove dust and loose particles from surface. 
	.29 Concrete Floors:  Prepare in accordance with CGSB 85-GP-32M. 
	.30 Concrete Block Masonry: Fill voids and cracks in masonry block wall to provide uniform surface for subsequent coats. 
	.31 Gypsum Board: Examine surfaces after for imperfections showing through and fill small nicks or holes with patching compound and sand smooth.  Examine surfaces after priming for imperfections showing through.  Clean surfaces dry, free of dust, dirt, powdery residue, grease, oil, wax or any other contaminants.  Sand and dust as necessary prior to painting. 


	3.5 General Application of Paint and Finishes 
	.1 Verify by review of other Sections of this Specification, the extent of surfaces primed as part of the Work of other Sections, and include for priming of unprimed surfaces which are scheduled or specified to be painted. 
	.2 Back prime fitments and similar Work as soon as it is delivered and before it is installed.  Use exterior primer compatible with the finish coat for exterior Work, and enamel undercoat for interior Work to receive paint or enamel finishes.  Prevent primer from running over faces. 
	.3 Unless otherwise specified, apply paint by brush or rollers.  Spray paint ceilings and exposed areas above the ceiling only when requested or approved by the Contract Administrator, and in other areas only when restricted to access and approved by the Contract Administrator.  Discontinue spaying if prohibited by the Contract Administrator, became of inadequate coverage, overspray, paint fog drift, or disturbance to other Work. 
	.4 Use only brushes for enamels for painting wood. 
	.5 Provide finish uniform in sheen, colour, and texture, free from streaks, shiners and brush or roller marks or other defects.  Apply materials in accordance with manufacturer' directions and specifications.  Do not use adulterants.  
	.6 Finishes and number of coats specified hereinafter in Finish Schedule are intended as minimum requirements guide only.  Refer to Manufacturer’s recommendations for exact instructions for thickness of coating to obtain optimum coverage and appearance. Some materials and colours may require additional coats and deeper colours may require use of Manufacturers' special tinted primers. Unless otherwise specified, provide three coats finish as minimum finish.  Obtain colour chart giving colour schemes and gloss value for various areas from City.  Colour chart shall give final selection of colours and surface textures of all finishes, and whether finishes are transparent (natural) or opaque (paint). 
	.7 Advise when each applied paint coat can be inspected.  Do not recoat without inspection.  Tint each coat slightly to differentiate between applied coats. Sand smooth enamel and varnish undercoats prior to recoating.  Apply primer coat soon after surface preparation is completed to prevent contamination of substrate. 
	.8 Read Mechanical and Electrical Specifications for instruction on painting Mechanical and Electrical work and perform such work under supervision of respective Mechanical and Electrical Divisions.  Finish paint primed mechanical equipment:  heaters, convectors, radiators, wall fin perimeter induction units, fan coil units, and similar items.  Prime and paint exposed, unfinished electrical raceways, fittings, outlet boxes, junction boxes, pull boxes, and similar items.  Keep sprinkler heads free of paint.  Take steps to protect gauges, identification plates, and similar items from being painted over or paint splattered.  Remove grilles, covers, and access panels for mechanical and electrical systems from installed location and paint separately, if these items are not factory finished, paint Work to match surfaces they are seen against unless directed otherwise.  Paint interior surfaces of air ducts visible through grilles and louvres, with 1 coat of flat black metal paint to limit of sight line. 
	.9 Maintain at the Site at all times until the Work is completed, a moisture meter, hygrometer, and thermometer to verify surface and environmental conditions. 
	.10 Perform painting and coating Work under supervision of an experienced foreman using clean equipment designed for the purpose used. 
	.11 Unless otherwise specified, follow the specific instructions of the Manufacturer(s) of the products used. 
	.12 Apply finishing products to provide full coverage at a rate not to exceed that stated by the Manufacturer for applicable surface, free from perceptible defects, and with even colour, sheen, and texture.  Vary the tone of each coat slightly to permit supervision identity. 
	.13 Make clean, true junctions with no overlap between adjoining applications of finish coatings. 
	.14 Leave all parts of mouldings and ornaments clean and true to details with no undue amount of coating in corners and depressions. 
	.15 Use products of a single manufacturer in each coating application. 
	.16 Apply each coat only after the preceding coat is dry and hard, or as otherwise directed by the product manufacturer. 
	.17 Sand wood and metal surfaces lightly with No. 00 sandpaper between coats. 
	.18 Use paint or finish thinners only where specified or directed by the paint manufacturer. 
	.19 Apply paint and coatings only when the ambient temperature and the temperature of the surface to be painted exceed 4.4°C, except for materials and locations listed below where ambient and surface temperatures must exceed the temperatures stated: 
	.1 Latex paint for surfaces inside the building - 7°C. 
	.2 Latex paint for surfaces outside the building - 10°C. 
	.3 Enamels for all surfaces - 21°C. 

	.20 Do not: 
	.1 Apply finishes in direct sunlight that raises surface temperature above that required for proper application and drying. 
	.2 Apply exterior finishes in rainy, foggy or windy weather. 
	.3 Apply exterior finishes when relative humidity exceeds 85%, when condensation has formed or is likely to form on the surface, nor immediately following rain, frost, or formation of dew. 
	.4 Apply finishes when dust is being raised. 
	.5 Apply finishes to cement board products, pipe and/or duct and/or equipment insulation, concrete or masonry surfaces that contain in excess of 12% moisture, or to wood products that contain in excess of 15% moisture except where the wood product would normally contain in excess of 15% moisture. 

	.21 Paint the following items: 
	.1 Areas and surfaces indicated to be painted on finish schedules. 
	.2 Areas and surfaces indicated to be painted on detail drawings. 
	.3 Exposed exterior and interior ferrous metal (black or galvanized steel, cast and ductile iron), including structural steel, miscellaneous metal work, hollow metal doors and frames, flashing, hangers and supports. 
	.4 Concealed or exposed ferrous metal (black or galvanized) built into or fixed to dissimilar materials inside or outside building(s). 
	.5 Exterior and interior wood surfaces where indicated. 
	.6 Interior surfaces of poured concrete where indicated. 
	.7 Interior faces of concrete block masonry Work. 
	.8 All existing surfaces disturbed by work of this contract or contractor's forces  
	.9 Prime paint as minimum walls etc. before installing electrical panels. 

	.22 Unless otherwise specified, DO NOT apply paint or finish to the following: 
	.1 Finishing hardware. 
	.2 Equipment nameplates and other such identification. 
	.3 Switch, receptacle and other electrical device faceplates except if constructed of prime coat painted or galvanized steel, in which case they are to be painted. 
	.4 Lighting fixtures. 
	.5 Stainless steel. 
	.6 Chrome plated surfaces, and polished or lacquered brass or bronze surfaces. 
	.7 Underground piping and accessories. 
	.8 Surfaces factory coated with baked epoxy or enamel. 
	.9 Plastic laminate surfaces. 
	.10 Ceramic tile products, glazed or unglazed, including quarry tile. 
	.11 Manhole and catch basin covers. 
	.12 Covers or strainers associated with floor drains, cleanout terminations, and similar equipment. 
	.13 Recessed electrical boxes and similar recessed equipment unless they are not prime coat painted or galvanized. 
	.14 Piping, ductwork, conduit and similar mechanical and electrical materials where concealed inside building(s) (except steel and copper pipe). 
	.15 Exterior poured concrete and masonry surfaces. 
	.16 Valve handles. 
	.17 Control panels. 
	.18 Circuit breakers, switches, receptacles, and similar electrical devices. 
	.19 Caulked joints. 
	.20 Prefinished sheet metal flashing. 
	.21 Prefinished exterior wall louvres. 
	.22 Prefinished exterior metal soffit. 


	3.6 Paint Formula: 
	.1 Apply paint to surfaces with the following: 
	.1 Shop Finished Metal Work:  Paint, unless otherwise specified, all shop finished metal cabinets, panels, equipment, machinery and similar items with one coat of semi-gloss alkyd melamine thermosetting metal finishing enamel or a similar semi-gloss thermosetting or air dried enamel approved by the Contract Administrator.  Paint colour of electrical components, unless otherwise specified, is to be white to CGSB-513-201 with all paint from the same batch to ensure a uniform colour throughout.  The Engineer from CGSB Standard Paint Colours, Section 5, 1-GP-12C, will select Colour(s) for all other equipment.  Standard shop colours will not be acceptable unless approved in writing by the Contract Administrator. 
	.2 Metal Surfaces Designated for High Heat Condition: 
	.1 One coat Catha-Coat 304 Ethyl-Silicate Inorganic Zinc at 1.5 to 2.5 mils DFT. 
	.2 Two coats Devoe HT-10 Modified Silicone High Heat Coating at 1.0 mils DFT. 

	.3 Concrete Block and Poured Concrete Inside Building: 
	.1 One coat Glidden Ultra Block # 36250. 
	.2 Two coats DevGuard 4308 Alkyd Industrial Gloss Enamel at 1.5 to 2.0 mils DFT. 

	.4 Wood, Including Plywood for Paint Finish: 
	.1 One coat Glidden Alkyd Enamel Undercoat # 9431 at 1.0 to 1.5 mils DFT. 
	.2 Two coats DevGuard 4308 Alkyd Industrial Gloss Enamel at 1.5 to 2.0 mils DFT. 

	.5 Interior Gypsum Board: 
	.1 One prime coat Glidden Ultra Latex Sealer # 36600 at 1.0 to 1.5 mils DFT. 
	.2 Two finish coats Glidden Ultra Latex Eggshell # 94900 at 1.0 to 2.0 mils DFT. 

	.6 Wood Benches and Worktops: 
	.1 One coat of Glidden Interior / Exterior Spar Varnish at 1.0 to 1.5 mils DFT. 
	.2 One coat of Glidden Interior / Exterior Spar Varnish at 1.0 to 1.5 mils DFT. 



	3.7 Painting Cut and Patched Existing Painted Surfaces 
	.1 Paint the entire plane of existing painted surfaces in which patching occurs to match the colour of adjacent similar surfaces.  Do not paint existing adjacent walls which have not been patched unless specified otherwise. 
	.2 Sand edges of the patched areas.  Remove existing loose paint in previously painted areas and sand paint edges smooth. 

	3.8 Adjustment and Cleaning 
	.1 Touch up and refinish minor defective Work.  Refinish the entire surface where the finish is damaged or not acceptable, including areas exhibiting incomplete or unsatisfactory coverage.  Patching will not be permitted. 
	.2 Remove spilled or splattered finish materials from surfaces of Work performed under other Sections.  Do not mar surfaces while removing. 
	.3 Clean and make good surfaces soiled or otherwise damaged in connection with work of this Section.  Pay the cost of replacing finishes or components that cannot be satisfactorily cleaned. 
	.4 Upon completion, remove masking and clean adjacent surfaces free of over spray spatters, drips, smears and over spray. 

	3.9 Disposal of Paint Waste 
	.1 Be responsible for removal and disposal of material and waste generated by this Section. 
	.2 Remove empty and partly used containers from Site and recycle or dispose of as Hazardous Waste in accordance with local municipal, provincial, and federal environmental regulations.  Provide proof of such action in form of receipts of tipping fees, disposal fees, or bills of lading, as applicable. 
	.3 Remove from Site peripheral items, such as clean up solvents, paintbrushes, rags, and similar items and dispose of where necessary in accordance with local municipal, provincial, and federal environmental regulations. 
	.4 Do not rinse off of latex paints from brushes and rags under running water tap.  While Work is ongoing, whether using latex or alkyd products, rinse off all brushes and rags in container with appropriate solvent (water or paint thinner).  Leave such container in well-lit and well-ventilated area, away from any flammable conditions.  Dispose of emulsion created in accordance with local municipal, provincial, and federal environmental regulations. 
	.5 Wipe or drain clean empty containers.  Allow remaining film to dry before disposal.  Recycle metal containers and dispose of containers which are not recyclable.  Ensure non recyclable containers are acceptable to disposal recipient authority. 
	.6 Dispose paint that cannot be recycled as hazardous waste.  Generators of Hazardous Waste shall be registered and disposal shall be in accordance with regulations of authorities.  When handling coating materials, approved vapour/particulate respirator shall be worn as protection from solvent vapours; dust respirators are not acceptable. 
	.7 Remove cleanup solvents and recycle if possible. 
	.8 Treat non-recyclable thinners and paint sludge as hazardous waste. 

	3.10 Warranty 
	.1 Warrant Work against defects in material and quality of performance for a period of two (2) years. 
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	1. SHOP DRAWINGS 
	1.1 General 
	.1 Arrange for the preparation of clearly identified Shop Drawings as specified or as the Contract Administrator may reasonably request.  Shop Drawings are to clearly indicate materials, methods of construction, and attachment or anchorage, erection diagrams, connections, explanatory notes, and other information necessary for completion of the Work.  Where articles or equipment attach or connect to other articles or equipment, clearly indicate that all such attachments and connections have been properly coordinated, regardless of the trade under which the adjacent articles or equipment will be supplied and installed.  Shop Drawings are to indicate their relationship to design Drawings and Specifications.  Notify the Contract Administrator of any deviations in Shop Drawings from the requirements of the Contract Documents to allow the Contract Administrator to assess the deviations. 
	.2 Where all or part of the Shop Drawings are to be prepared under the stamp and seal of a Professional Engineer registered in the Province of Manitoba, the Contract Administrator will limit that review to an assessment of the completeness of the part of the submission so stamped and sealed. 

	1.2 Submission Requirements 
	.1 Coordinate each submission with requirements of the Work and Contract Documents.  Individual submissions will not be reviewed until all related information is available. 
	.2 Accompany all submissions with a transmittal letter, in duplicate, containing: 
	.1 Date 
	.2 Project title and Bid Opportunity number 
	.3 Contractor's name and address 
	.4 Specification Section number for each submittal 
	.5 Submittal number and revision number in the following format: 
	.1 793 - Spec Section # - Submittal # - Revision # (e.g. 793-05500-001-1). 
	.2 The first submittal is numbered 1 with sequential numbering after that for revisions. 

	.6 Identification and quantity of each Shop Drawing product 
	.7 Equipment tag number 
	.8 Other pertinent data 

	.3 Submissions shall include: 
	.1 Date and revision dates 
	.2 Project title and number 
	.3 Name, email address, and address of: 
	.1 Contractor 
	.2 Manufacturer 

	.4 Contractor's stamp, signed by Contractor's authorized representative, certifying approval of submissions, verification of field measurements and compliance with Contract Documents. 
	.5 As required in the specifications, the seal and signature of a Professional Engineer registered in the Province of Manitoba. 

	.4 Details of appropriate portions of work as applicable: 
	.1 Fabrication 
	.2 Layout showing dimensions including identified field dimensions and clearances 
	.3 Setting or erection details 
	.4 Capacities 
	.5 Performance characteristics 
	.6 Standards 


	1.3 Drawings 
	.1 Original Drawings or modified standard Drawings provided by the Contractor to illustrate details of portions of Work which are specific to project requirements. 
	.2 Maximum sheet size:  850 x 1050 mm. 
	.3 Submit .pdf files and one (1) reproducible copy of Shop Drawings.  The Contract Administrator will return the reproducible copy with comments transcribed. 
	.4 Cross-reference Shop Drawing information to applicable portions of the Contract Documents. 
	.5 Include reviewed Shop Drawings in all O&M Manuals. 

	1.4 Product Data 
	.1 Product Data; Manufacturer’s catalogue sheets, brochures, literature, performance charts, and diagrams used to illustrate standard manufactured products. 
	.2 Submit twelve (12) copies of product data. 
	.3 Sheet size:  215 x 280 mm.  

	1.5 Procedure and Routing  
	.1 The Contractor shall provide to the Contract Administrator .pdf files and one (1) reproducible copy of the Shop Drawings and corresponding submittal transmittal form(s) complete with the information specified in 1.3 Submission Requirements. 
	.2 The Contractor shall simultaneously email the .pdf version of these same Shop Drawings and submittal transmittal forms to the Contract Administrator.  The Contractor shall ensure the .pdf version of the Shop Drawings and corresponding submittal transmittal form(s) are identical to the printed copies being distributed for review.  When the total size of the email is greater than 5 MB, the Contractor shall post the .pdf version of the Shop Drawings and submittal transmittal form(s) to an accessible place on the internet (provided by the Contract Administrator) and an e-mail notification is to be sent to all parties listed above when posting is complete. 
	.3 The routing and the names of individuals responsible for receiving submittals will be identified by the Contract Administrator at the pre-construction meeting held pursuant to D4.2. 
	.4 Upon review of the Shop Drawings, the Contract Administrator will e-mail the .pdf version of the annotated Shop Drawings and corresponding transmittal form(s) to the Contractor.  When the total size of the email is greater than 5 MB, the Contract Administrator will post the .pdf version of the Shop Drawings and corresponding transmittal form(s) to the same accessible place on the internet and an e-mail notification will be sent to the Contractor.  Two (2) printed copies of the reviewed Shop Drawings will be sent back to the Contractor. 

	1.6 Shop Drawing Review 
	.1 Shop Drawing review by the Contract Administrator is solely to ascertain conformance with the general design concept.  Responsibility for the approval of detail design inherent in Shop Drawings rests with the Contractor and review by the Contract Administrator shall not imply such approval. 
	.2 Review by the Contract Administrator shall not relieve the Contractor of his responsibility for errors or omissions in Shop Drawings or for proper completion of the Work in accordance with the Contract Documents. 
	.3 Shop Drawings will be returned to the Contractor with one of the following notations: 
	.1 When stamped "REVIEWED", distribute additional copies as required for execution of the Work.  
	.2 When stamped "REVIEWED AS MODIFIED", ensure that all copies for use are modified and distributed, same as specified for "REVIEWED".  
	.3 When stamped "REVISE AND RE SUBMIT", make the necessary revisions, as indicated, consistent with the Contract Documents and submit again for review.  
	.4 When stamped "NOT REVIEWED", submit other drawings, brochures, etc., for review consistent with the Contract Documents. 
	.5 Only Shop Drawings bearing "REVIEWED" or "REVIEWED AS MODIFIED" shall be used on the Work unless otherwise authorized by the Contract Administrator. 

	.4 After submittals are stamped "REVIEWED" or "REVIEWED AS MODIFIED", no further revisions are permitted unless re-submitted to the Contract Administrator for further review. 
	.5 Any adjustments made on Shop Drawings by the Contract Administrator are not intended to change the Contract Price.  If it is deemed that such adjustments affect the Contract Price, clearly state as such in writing prior to proceeding with fabrication and installation of Work. 
	.6 Make changes in Shop Drawings which the Contract Administrator may require consistent with Contract Documents.  When re submitting, notify the Contract Administrator in writing of any revisions other than those requested by the Contract Administrator. 
	.7 Shop Drawings indicating design requirements not included in the Contract Documents require the seal of a Professional Engineer registered in the Province of Manitoba.  If requested, submit engineering calculations for review, sealed by a Professional Engineer. 

	1.7 Operating and Maintenance Manuals 
	.1 Refer to Section 01730 – Operations and Maintenance Manuals. 
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	1. GENERAL 
	1.1 Section Includes 
	.1 Quality Control requirements 
	.2 Inspection and testing, administrative and enforcement requirements.  
	.3 Tests and mix designs.  
	.4 Mock-ups.  
	.5 Mill tests.  

	1.2 Precedence 
	.1 Refer to C:2. 

	1.3 Related Sections (Not Used) 
	1.4 References 
	.1 Unless the edition number and/or date are specified, any reference to the Manufacturer’s and published codes, standards and specifications shall mean the latest edition published by the issuing authority, and in effect three (3) Business Days before the Submission Deadline. 
	.2 Referenced standards and specifications define minimum requirements.  Work in quality exceeding these minimum requirements conforms to the Contract. 
	.3 Any reference to a Manufacturer’s direction, instruction, or specification shall be deemed to include full information on storing, handling, preparing, mixing, installing, erecting, applying, or other matters concerning the products pertinent to their use and their relationship to the products with which they are incorporated. 
	.4 Any reference to regulatory authorities includes all authorities having jurisdiction. 
	.5 Any reference to a Specification section includes all Drawings and Schedules related to the work of that section. 

	1.5 Inspection 
	.1 Refer to C:11. 

	1.6 Independent Inspection Agencies 
	.1 Except where inspecting, testing and similar quality control services are specifically indicated to be the Contractor’s responsibility, the City will engage Independent Inspection/Testing Agencies for the purpose of inspecting and/or testing portions of Work.  Cost of such services will be borne by the City.  
	.2 Where inspecting, testing and similar quality control services are specifically indicated in the Specification Sections as the Contractor’s responsibility, the Contractor shall engage appropriate Independent Inspection/Testing Agencies.  Cost of such services will be borne by the Contractor. 
	.3 Where the City has engaged an Inspection/Testing Agency for testing and inspection of a part of the Work and the Contractor is also required to engage an Inspection/Testing Agency for the same or related part of the Work; the Contractor shall not employ the same agency engaged by the City without the prior written approval of the Contract Administrator. 
	.4 Employment of Inspection/Testing Agencies does not relax responsibility to perform Work in accordance with Contract Documents.  
	.5 If defects are revealed during inspection and/or testing, appointed agency may require additional inspection and/or testing to ascertain full degree of defect. Regardless of original responsibility, pay costs for additional inspection and testing, retesting, re-inspection.  

	1.7 Access to Work 
	.1 Refer to C:11. 

	1.8 Procedures 
	.1 Refer to C:11. 
	.2 Submit for the Contract Administrator’s approval a written Quality Control Plan prior to start of any on site activities.  The plan shall include as a minimum: 
	.1 Contractor’s approach and philosophy to QA/QC during construction.  
	.2 Contractor’s method for identification and tracking of all control documents.  
	.3 Organization chart showing proposed personnel and key contacts for QA/QC. 
	.4 QC Representative and any subordinate experts. Submit resumes for the Contract Administrator’s approval. 
	.5 QC Representative’s on Site presence and participation in pre-installation, and Subcontractor meetings. 
	.6 Contractor’s bi-weekly QC report, including results of contractor certifications, test results, corrective action and follow-up on any deficiencies in the Project’s quality control.  
	.7 A list of proposed Inspection/Testing Agencies and their qualifications. 


	1.9 Rejected Work 
	.1 Refer to C:11. 
	.2 Make good other Contractor's work damaged by such removals or replacements promptly.  

	1.10 Reports 
	.1 For inspecting, testing and similar quality control services which are the Contractor’s responsibility, submit four (4) copies of inspection and test reports to the Contract Administrator, unless specified otherwise. 
	.2 Each report shall include: 
	.1 Date of issue 
	.2 Contract name and number 
	.3 Name, address and telephone number of Inspection/Testing Agency 
	.4 Name and signature of inspector and tester 
	.5 Date of inspection or test 
	.6 Identification of the product and Specification section covering inspected or tested Work 
	.7 Location of the inspection or the location from which the tested product was derived 
	.8 Type of inspection or test 
	.9 Complete inspection or test data 
	.10 Test results and an interpretation of test results 
	.11 Ambient conditions at the time of sample taking and testing 
	.12 The remarks and observations on compliance with the Contract Documents 
	.13 Recommendations on retesting or other corrective action where necessary 
	.14 Signature of a qualified and authorized representative of the Agency 

	.3 Submit reports within forty eight (48) hours, and notify the Contract Administrator forthwith if the report indicates improper conditions or procedures. 
	.4 Refer to Specification section for definitive requirements. 

	1.11 Tests and Mix Designs 
	.1 Furnish test results and mix designs as specified or reasonably required by the Contract Administrator. 
	.2 Refer to Specification section for definitive requirements. 

	1.12 Mock-ups 
	.1 Prepare mock-ups as identified in Specification Sections.  Include for Work of all Sections required to provide mock-ups.  
	.2 Construct in locations as identified in Specification sections or as otherwise approved by the Contract Administrator.  
	.3 Prepare mock-ups for the Contract Administrator’s review with reasonable promptness and in an orderly sequence, so as not to cause any delay in Work.  
	.4 Failure to prepare mock-ups in ample time is not considered sufficient reason for an extension of Contract Time and no claim for extension by reason of such default will be allowed.  
	.5 Specification section identifies whether mock-up may remain as part of Work or if it is to be removed and when. 

	1.13 Mill Tests 
	.1 Submit mill test certificates as specified or reasonably required by the Contract Administrator. 
	.2 Refer to Specification section for definitive requirements. 

	1.14 Equipment and Systems 
	.1 Submit adjustment and balancing reports for mechanical, electrical, and other equipment systems.  
	.2 Refer to Specification Section for definitive requirements. 
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	1. PRODUCTS 
	1.1 Manufacturers' Directions 
	.1 Unless otherwise specified, install or erect all products in accordance with Manufacturers' recommendations.  Do not rely on labels or enclosures provided with products.  Obtain instructions directly from Manufacturers. 
	.2 Notify the Contract Administrator, in writing, of any conflicts between the Specifications and Manufacturers' instructions so that the Contract Administrator may establish the course of action. 
	.3 Improper installation or erection of products due to failure in complying with these requirements authorizes the Contract Administrator to require any removal and re installation that may be considered necessary, at no increase in Contract Price. 

	2. WORKMANSHIP 
	2.1 Concealment 
	.1 In finished areas conceal all pipes, ducts and wiring except where indicated otherwise on Drawings or in Specifications. 
	.2 Before installation inform the Contract Administrator if there is a contradictory situation. 

	2.2 Location of Fixtures 
	.1 Consider the location of fixtures, outlets, and other mechanical and electrical items indicated on Drawings as approximate.  The actual location of these items is to be as required or directed to site conditions at the time of installation and as is reasonable. 
	.2 Before installation inform the Contract Administrator if there is a contradictory situation.  Install as directed. 

	2.3 Cutting and Remedial Work 
	.1 Perform all cutting and remedial work that may be required to make the several parts of the Work come together properly.  Coordinate and schedule the Work to ensure that cutting and remedial work are kept to a minimum. 
	.2 Employ specialists familiar with the materials affected in performing cutting and remedial work.  Perform in a manner to neither damage nor endanger any portion of the Work. 
	.3 Do not cut, drill or sleeve any load bearing members without written acceptance of the Contract Administrator. 
	.4 The Contractor is to perform work so as to minimize dust. 

	2.4 Fastenings 
	.1 Provide metal fastenings and accessories in same texture, colour and finish as adjacent material unless otherwise specified. 
	.2 Prevent electrolytic action between dissimilar metals and materials. 
	.3 Use non-corrosive, non-staining fasteners and anchors for securing exterior Work unless otherwise specified. 
	.4 Space anchors within their load limit or shear capacity and ensure that they provide positive permanent anchorage.  Wood plugs are not acceptable. 
	.5 Keep exposed fastenings to a minimum, space evenly and lay out neatly. 
	.6 Fastenings which cause spalling or cracking of material to which anchorage is made are not acceptable. 


	3. MEASUREMENT 
	3.1 Metric Project 
	.1 Unless otherwise noted, this Project has been designed and is to be constructed in the SI nominal metric system of measurements. 
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	1. DESCRIPTION 
	.1 This Section supplements the requirements for the provision of O&M Manuals as described in Section 01300 – Submittals. 
	.2 Furnish complete operations manuals and maintenance information as specified in this Section for installation, check-out, operation, maintenance, and lubrication requirements for each system. 
	.3 Customize the operations manuals and maintenance information to describe the systems actually furnished.  Do not include extraneous data, options, or sizes not furnished (cross out or remove if required).  
	.4 Assemble, coordinate, bind, and index required data into an O&M Manual. 
	.5 Three (3) draft copies of the manuals shall be submitted a minimum of sixty (60) days prior to Substantial Performance of the Work for review and comments.  A maximum of eight (8) weeks after review, twelve (12) copies and one (1) .pdf version of the final manuals shall be supplied.   
	.6 In addition to the twelve (12) hard copies, submit an electronic version of the O&M Manual. 
	.7 Materials:  Label each Section with tabs protected with celluloid covers, fastened to hard paper dividing sheets. 
	.8 Type lists and notes. 
	.9 Drawings, diagrams and Manufacturer's literature must be legible.  Drawings larger than 280 x 430 mm must be folded and placed inside plastic pockets. 

	2. OPERATION AND MAINTENANCE MANUAL CONTENTS AND ORGANIZATION 
	.1 Provide the Manufacturer’s standard O&M manuals for the systems supplied.  If the Manufacturer's standard manuals do not contain all the required information, provide the missing information in supplementary documents and Drawings inserted behind appropriate tabs in the manual binder. 
	.2 When more than one (1) piece of identical system is supplied, provide only one (1) set of operations manuals. 
	.3 One (1) set of operations manuals may be provided when more than one (1) piece of similar equipment or instruments are supplied, such as different sizes of the same model, and all similar pieces are covered in the same standard Manufacturer's O&M manual. 
	.4 When similar equipment or instruments are provided by the same Manufacturer, but are not covered in the same standard Manufacturer's O&M manual, their specific manuals may be bound in the same 3-ring binder.  Separate specific manuals with tab dividers labelled with the appropriate equipment numbers. 
	.5 Provide a cover sheet, bound as the first page of each manual, with the following information: 
	.1 Contract name and number. 
	.2 System identification. 

	.6 Provide a table of contents listing the contents of the manual and identifying where specific information can be located. 


	3. FIELD CHANGES NOT APPLICABLE 
	.1 Following the acceptable installation and operation of an equipment item, modify and supplement the item's instructions and procedures to reflect any field changes or information requiring field data. 

	4. COMMISSIONING DATA 
	.1 Provide in hard cover 3-ring binders for 215 x 280 mm paper labelled "COMMISSIONING DATA" one (1) copy of: 
	.1 All completed equipment testing and commissioning forms. 
	.2 All completed equipment checklists and performance reports, including noise and vibration analysis, instrumentation calibration data, and all other relevant information. 
	.3 All system performance reports. 



	5. WARRANTIES 
	.1 Provide in hard cover 3-ring binders for 215 x 280 mm paper labelled "WARRANTIES" one (1) copy of: 
	.1 Manufacturers' standard Warrants and Guarantees.  Include the name and telephone number of the contact person.  Indicate the time frame of each Warrant or Guarantee on the list. 
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	1. GENERAL 
	1.1 Work Included 
	.1 Reinforcing steel bars for cast-in-place concrete complete with tie wire. 
	.2 Support chairs, bolsters, bar supports, and spacers for reinforcing. 

	1.2 Quality Control 
	.1 Perform concrete reinforcing Work in accordance with CAN/CSA-A23.1-00. 

	1.3 Inspection and Testing 
	.1 If requested by Contract Administrator, submit three (3) certified copies of mill test report of reinforcement supplied, indicating physical and chemical analysis. 

	1.4 Shop Drawings 
	.1 Submit bar lists and placing drawings in accordance with Section 01300 – Submittals. 
	.2 Clearly indicate bar sizes, spacings, locations, and quantities of reinforcing steel and wire fabric, bending and cutting schedules, and supporting and spacing devices. 
	.3 Drawings and details to conform to CAN/CSA-A23.1-00, CAN/CSA-A23.3, and RSIC Reinforcing Steel Manual of Standard Practice. 
	.4 Detail placement of reinforcing where special conditions occur. 
	.5 Detail lap lengths and bar development lengths to CAN/CSA-A23.1-00, unless otherwise shown on the Drawings. 

	1.5 Delivery and Storage 
	.1 Deliver, handle, and store reinforcement in a manner to prevent damage and contamination. 
	.2 Deliver bars in bundles, clearly identified in relation to bar lists. 

	2. PRODUCTS 
	2.1 Reinforcing Materials 
	.1 Reinforcing Steel:  minimum 400 MPa yield grade; deformed billet steel bars conforming to CAN/CSA-G30.18; material R and W (where indicated on the Drawings); plain finish. 
	.2 Welded Steel Wire Fabric:  plain type, conforming to ASTM A185; flat sheets; plain finish. 

	2.2 Accessory Materials 
	.1 Tie Wire:  minimum 1.6 mm annealed type, or patented system accepted by Contract Administrator. 
	.2 Chairs, Bolsters, Bar Supports, Spacers:  adequately sized for strength and support of reinforcing steel during construction. 
	.3 Bar Chairs: to be non-corrosive PVC chairs or concrete chairs purpose made.  Steel bar chairs, galvanized bar chairs, concrete bricks, broken concrete blocks, stones, or wood supports are not acceptable. 
	.4 Side form spacers to be non-corrosive PVC spacers, purpose made.  PVC chairs, steel bar chairs, galvanized bar chairs, concrete bricks, broken concrete blocks, or wood supports are not acceptable. 


	3. EXECUTION 
	3.1 Fabrication 
	.1 Fabricate reinforcing steel in accordance with CAN/CSA-A23.1-00 and Drawings. 
	.2 Locate reinforcing splices not indicated on Drawings at points of minimum stress. 
	.3 Fabricate within the following tolerances: 
	.1 Sheared length: + 0, - 25 mm 
	.2 Stirrups, ties, and spirals: +0, - 10 mm 
	.3 Other bends: + 0, - 25 mm 

	.4 All bending shall be done cold with a suitable machine accurately producing all lengths, depths, and radii shown on the bending details. 
	.5 After initial fabrication, reinforcing steel shall not be rebent or straightened unless so indicated on the Drawings. 
	.6 Heating of reinforcing steel will not be permitted. 

	3.2 Installation 
	.1 Place reinforcing steel in accordance with reviewed placing drawings and CAN/CSA A23.1 00.  Chair slab reinforcing not further apart than 1.2 m in either direction.  Tie reinforcing steel at maximum spacing 600 mm. 
	.2 Adequately support reinforcing and secure against displacement within tolerances permitted. 
	.3 Place reinforcing steel to provide concrete cover required by CAN/CSA A23.1-00, but not less than shown below or noted otherwise on the Drawings: 
	.1 Beam stirrups: 40 mm unless noted otherwise; main steel: 50 mm. 
	.2 Slabs (top and bottom): 50 mm. 
	.3 Column ties: 40 mm; main steel: 50 mm. 
	.4 Walls: 50 mm unless noted otherwise. 
	.5 Concrete formed against earth (including bottom of slab on grade): 75 mm. 

	.4 Maintain alignment as follows: 
	.1 Slabs: ±5 mm. 
	.2 Other structural members: ±10 mm. 
	.3 Rebar bends and ends: ±50 mm. 

	.5 Do not disturb or damage polyethylene film or void form while placing reinforcing steel. 
	.6 Install purpose made highly visible protective safety caps on all exposed projecting bar ends. 

	3.3 Cleaning 
	.1 Ensure concrete reinforcing is clean and free from oil and deleterious matter. 
	.2 Remove all loose scale, loose rust, concrete from prior pours, and other deleterious matter from surfaces of reinforcing. 
	.3 Remove concrete splatter on bars before concrete has hardened. 
	END OF SECTION 




	03300.doc
	1. GENERAL 
	1.1 Work Included 
	.1 All reinforced cast-in-place concrete Masonry infill. 
	.2 Setting anchors, inserts, frames, sleeves, and other items supplied by other Sections. 
	.3 Repairing concrete imperfections. 
	.4 Concrete curing. 

	1.2 Quality Control 
	.1 Cast-in-place concrete shall conform to the CAN/CSA-A23.1-00. 
	.2 Testing shall conform to CAN/CSA-A23.2-00. 
	.3 These standards shall be available in the Contractor’s Site office for reference by the Contractor, sub-trades, and Contract Administrator. 
	.4 A Concrete Review Report will be completed with each concrete pour.  Each Concrete Review Report shall be signed by the Contractor and submitted to the Contract Administrator. 

	1.3 Qualification 
	.1 Concrete flatwork finishing is to be done by an established firm having at least five (5) years of proven, satisfactory experience in this trade and employing skilled personnel. 
	.2 Submit proof of qualifications in writing to the Contract Administrator. 

	1.4 Inspection and Testing 
	.1 Notify the Contract Administrator at least forty eight (48) hours before complete formwork and concrete reinforcement is ready for review.  Reinforcing in walls shall be reviewed prior to closing forms. 
	.2 Allow ample time for notification, review, and corrective work, if required, before scheduling concrete placement. 
	.3 Concrete sampling, inspection, and testing is to be performed by a CSA certified inspection and testing firm appointed and paid for by the City. 
	.4 Provide unencumbered access to all portions of work and cooperate with appointed firm. 
	.5 Submit proposed mix design statements of each class of concrete to the Contract Administrator for review four weeks prior to commencement of the work.  If blended cement is proposed for sulphate resistant concrete, testing data supporting conformance to CSA A3000 satisfactory to the Contract Administrator shall be submitted with the mix design statement. 
	.6 Tests of cement and aggregates may be performed to ensure conformance with requirements stated herein. 
	.7 At least three (3) concrete test cylinders will be taken for every 75 m3 or less of each class of concrete placed. 
	.8 At least three (3) test cylinders will be taken daily for each class of concrete placed. 
	.9 One (1) slump test and one (1) air content test will be taken for each set of test cylinders taken. 
	.10 Additional slump and air content tests may be taken as necessary (up to every truck) to verify quality of concrete at the discretion of the Contract Administrator. 
	.11 Testing of concrete will be performed in accordance with CAN/CSA-A23.2-00.  Test results will be issued to the Contractor, the Contract Administrator, and the City. 
	.12 The Contractor shall pay costs for required retesting due to defective materials or workmanship. 
	.13 If accepted by the Contract Administrator, the Contractor may arrange and pay for additional tests for use as evidence to expedite construction. 
	.14 To conform to the strength requirements, the average of all tests shall exceed the specified strength.  When three (3) or more tests of the same class of concrete are available, the average of any three (3) consecutive tests shall be equal to, or greater than the specified strength, and no strength test shall fall more than 3.5 MPa below the specified strength.  If any of the criteria of the foregoing are not met, the Contract Administrator shall have the right to require one or more of the following: 
	.1 Changes in mix proportions for the remainder of the work. 
	.2 Cores drilled and tested from the areas in question as directed by the Contract Administrator and in accordance with CAN/CSA-A23.2-00.  The test results shall be indicative of the strength of the in-place concrete. 
	.3 Full scale load testing of the structural elements. 
	.4 The changes in the mix proportions, cores drilled and tested, and load testing shall be at the Contractor's expense. 
	.5 Concrete failing to meet the strength requirements shall be strengthened or replaced at the Contractor's expense and to the satisfaction of the Contract Administrator. 


	2. PRODUCTS 
	2.1 Concrete Materials 
	.1 Cement: Normal Type 10 (Type GU) Portland Cement conforming to CAN/CSA-A3000 and sulphate resistant Type 50 (Type HS) Portland Cement or HSb conforming to CAN/CSA-A3000. 
	.2 Fine Aggregate: conforming to Normal-Density Fine Aggregate, CAN/CSA-23.1-00.  If requested by the Contract Administrator, submit evidence at least two weeks before use in concrete mix showing conformance to Normal-Density Fine Aggregate, CAN/CSA A23.1 00, Table 4 and Table 6. 
	.3 Coarse Aggregate: conforming to Normal-Density Coarse Aggregate, CAN/CSA-23.1-00, Group I, 20 to 5 mm, and 10 to 2.5 mm.  If requested by the Contract Administrator, submit evidence at least two (2) weeks before use in concrete mix showing conformance to Normal-Density Coarse Aggregate, CAN/CSA-A23.1-00, Table 5 and Table 6.  Group II may be used for special requirements such as gap grading, pumping, or for blending two (2) or more sizes to produce Group I gradings. 
	.4 Ensure that no aggregates are used that may undergo volume change due to alkali reactivity, moisture retention, or other causes.  Confirm suitability of aggregate with a petrographic analysis report if requested by the Contract Administrator. 
	.5 Water: potable, clean, and free from injurious amounts of oil, alkali, organic matter, or other deleterious matter. 
	.6 Materials are to be obtained from the same source of supply or Manufacturer for the duration of the work. 
	.7 Supplementary cementing materials: conforming to CAN/CSA-A3000. 

	2.2 Admixtures 
	.1 No admixtures other than air-entraining agent, water-reducing agent, and superplasticizer shall be used without the written authorization of the Contract Administrator, unless specified. 
	.2 Air entrainment:  conforming to ASTM Standard C260. 
	.3 Water-reducing agent:  Type WN conforming to ASTM Standard C494. 
	.4 Superplacticizer:  conforming to ASTM Standard C494. 
	.5 General Chemical Admixtures:  conforming to ASTM Standard C494. 
	.6 Calcium chloride or admixtures containing calcium chloride shall not be used in concrete. 

	2.3 Accessories 
	.1 Curing Sealer:  conforming to ASTM C309. 
	.2 Moisture Retention Film:  Master Builders Confilm. 

	2.4 Concrete Mixes 
	.1 Pay all costs for mix design. 
	.2 Provide concrete mixed in accordance with requirements of CAN/CSA-A23.1-00 and as indicated on Table A at the end of this Section and on the Drawings.  Table A and Drawing requirements shall govern where there is a difference between Table A and Drawings, and CAN/CSA-A23.1-00 Tables 6 to 10 requirements. 
	.3 Maximum allowable substitution of cement with supplementary cementing materials shall be 20% by weight except that blended cements may contain the amount of supplementary cementing materials as required for the intended purpose such as sulphate resistance.  Blended cements shall be used as blended by the Manufacturer without additional substitution of cement with supplementary cementing materials unless the resulting blend is supported with testing data showing conformance to CSA-A3000 satisfactory to the Contract Administrator. 
	.4 Use accelerating admixtures in cold weather only when accepted by the Contract Administrator.  If accepted, the use of admixtures will not relax cold weather placement requirements.  Do not use calcium chloride. 
	.5 Use set-retarding admixtures during hot weather only when accepted by the Contract Administrator. 
	.6 All admixtures must be compatible within the mix.  Concrete with freezing and thawing exposure must satisfy the durability requirements of CAN/CSA-A23.1-00, Sections 14 and 15. 
	.7 All admixtures are subject to acceptance by the Contract Administrator.  List all proposed admixtures in mix design submission.  Do not change or add admixtures to accepted design mixes without the Contract Administrator's review and acceptance. 
	.8 The water:cementing ratio must be calculated and shown based on all available mixing water excluding aggregate absorption. 
	.9 Concrete delivered to Site must be accompanied by a delivery slip indicating time of completion of mixing, design strength of concrete, air content, and actual water-cement ratio. 
	.10 Patching Mortar: 
	.1 The patching mortar shall be made of the same material and of approximately the same proportions as used for the concrete, except that the coarse aggregate shall be omitted and the mortar shall consist of not more than 1 part cement to 2.5 parts sand by damp loose volume. 
	.2 White Portland cement shall be substituted for a part of the grey Portland cement on exposed concrete in order to produce a colour matching the colour of the surrounding concrete, as determined by trial patches. 
	.3 The quantity of mixing water shall be no more than necessary for handling or placing.  Mixing water shall include 1 part latex bonding agent to 3 parts water.  Maximum water to cement ratio shall be 0.40. 

	.11 Self-compacting concrete mixes will not be permitted for use on this work. 


	3. EXECUTION 
	3.1 Placing Concrete 
	.1 Place concrete in accordance with requirements of CAN/CSA A23.1-00 and as indicated on the Drawings.  Layout of the work and accuracy of same is the Contractor's sole responsibility. 
	.2 Notify the Contract Administrator a minimum of twenty four (24) hours prior to pouring concrete.  Under no circumstances shall concrete be poured without notifying Contract Administrator, or in his absence, arranging for review of the work and sampling of concrete. 
	.3 The concrete shall be placed rapidly and evenly as near to its final position as possible to reduce the risk of segregation, flowlines, and cold joints.  Concrete shall be placed within 1.5 hours of mixing. 
	.4 Ensure all anchor bolts, seats, plates, and other items to be cast into concrete are securely placed and will not interfere with concrete placement. 
	.5 All equipment for transporting the concrete shall be cleaned of hardened concrete and foreign materials before placing concrete. 
	.6 Immediately before concrete is placed, Contractor shall carefully inspect all forms to ensure that they are properly placed, sufficiently rigid and tight, and that all reinforcing steel and embedded parts are in the correct position and secured against movement during the placing operation.  All forms shall be thoroughly cleaned. 
	.7 Concrete shall be handled from the mixer to the place of final deposit as rapidly as practicable by methods that will prevent the separation or loss of the ingredients.  Concrete shall be deposited in the forms as nearly as practicable in its final position to avoid re handling or flowing.  Vibrators shall not be used to move concrete.  Under no circumstances shall the concrete, which has partially hardened, be deposited in the forms. 
	.8 Concrete shall be thoroughly compacted by mechanical vibrators during placing operations.  Concrete shall be thoroughly worked around the reinforcement, embedded fixtures, and into the corners of the forms. 
	.9 Vibrate concrete using the appropriate size equipment as placing proceeds, in accordance with CAN/CSA-A23.1-00.  Check frequency and amplitude of vibrations prior to use.  Provide additional standby vibrators in the event of equipment failure. 
	.10 Prepare set or existing concrete by removing all laitance and loose or unsound materials and apply bonding agent in accordance with Manufacturer’s recommendations. 
	.11 Where placing operations would involve dropping the concrete more than 1.5 m, it shall be placed through canvas hoses or galvanized iron chutes.  Concrete shall not be raised at a rate greater than that for which proper vibration may be affected. 
	.12 In locations where new concrete is dowelled to existing concrete, drill holes in existing concrete, thoroughly clean the holes, place non-shrink grout in holes, and insert steel dowels so that grout is packed solidly for full depth around the dowels. 
	.13 A minimum of three (3) Calendar Days shall elapse between adjacent pours separated by construction joints or expansion joints. 
	.14 Do not place concrete if carbon dioxide producing equipment has been in operation in the building or in the enclosure during the twelve (12) hours preceding the pour.  This equipment shall not be used during placing or for twenty four (24) hours after placing.  During placing and curing concrete, surfaces shall be protected by formwork or an impermeable membrane from direct exposure to carbon dioxide, combustion gases, or drying from heaters. 
	.15 Honeycomb or embedded debris is not acceptable. 
	.16 Remove and replace defective concrete. 
	.17 Maintain accurate records of cast-in-place concrete items.  Record date, location of pour, quantity, air temperature, and test samples taken. 
	.18 Prior to the erection of the formwork for walls and beams, construction joints shall be sand blasted and cleaned. 
	.19 At the start of casting of walls or beams on slabs, a layer of grout slurry approximately 12 mm to 25 mm thick shall be placed immediately prior to the placement of concrete. 

	3.2 Cold Weather Concreting 
	.1 The requirements of this section shall be applied to all concreting operations during cold weather, i.e., if the mean daily temperature falls below 5°C during placing or curing. 
	.2 Supplementary equipment as required below shall be at the Site if concrete is likely to be placed in cold weather. 
	.3 Formwork and reinforcing steel shall be heated to at least 5°C before concrete is placed. 
	.4 The temperature of the concrete shall be maintained at not less than 10°C for seven (7) Calendar Days.  In no case, shall the heating be removed until the concrete has reached a minimum compressive strength which will be specified by the Contract Administrator as determined from compressive strength tests on specimens cured under the same conditions as the concrete work in question. 
	.5 Aggregates shall be heated to a temperature of not less that 20°C and not more than 65°C.  Water shall be heated to a temperature between 55°C and 65°C.  The temperature of the concrete at the time of placing in the forms shall be within the range specified in CAN/CSA A23.1-00 for the thickness of the section being placed. 
	.6 When the mean daily temperature may fall below 5°C, a complete housing of the work, complete with heaters, fuel, maintenance, and attendants, shall be provided. 
	.7 Combustion-type heaters may be used if their exhaust gases are vented outside the enclosures and not allowed to come into contact with concrete surfaces.  Fire extinguishers must be readily at hand wherever combustion-type heaters are used. 
	.8 When the ambient temperature is below -15°C, the housing shall be constructed so as to allow the concrete to be placed without the housing having to be opened.  If the mixing is done outside of the housing, the concrete shall be placed by means of hoppers installed through the housing.  The hoppers are to be plugged when not in use. 
	.9 When the ambient temperature is equal to or above -15°C, the Contractor will be permitted to open small portions of the housing for a limited time to facilitate the placing of the concrete. 
	.10 Before depositing any of the concrete, the Contractor shall show that enough heating equipment is available to keep the air temperature surrounding the forms within the specified range.  This shall be accomplished by bringing the temperature inside of the housing to the specified 10°C at least 12 hours prior to the start of the concrete placing. 
	.11 The Contractor shall supply all required heating apparatuses and the necessary fuel.  When dry heat is used, a means of maintaining atmospheric moisture shall be provided. 
	.12 Sufficient standby heating equipment must be available to allow for any sudden drop in outside temperatures and any breakdowns that may occur in the equipment. 
	.13 The Contractor shall keep a curing record of each concrete pour.  The curing record shall include date and location of the pour, mean daily temperature, temperatures above and below the concrete within the enclosures, temperatures of the concrete surface at several points, and notes regarding the type of heating, enclosure, unusual weather conditions, etc.  This record shall be available for review by the Contract Administrator at all times, and shall be turned over to the Contract Administrator at the end of the concreting operations. 

	3.3 Hot Weather Concreting 
	.1 General: 
	.1 The requirements of this Clause shall be applied during hot weather, i.e., when air temperatures are above 25°C during placing. 
	.2 Concrete shall be placed at as low a temperature as possible, preferably below 15°C, but not above 27°C.  Aggregate stockpiles may be cooled by water sprays and sun shades. 
	.3 Ice may be substituted for a portion of the mixing water provided the ice has melted by the time mixing is completed. 
	.4 Forms and conveying equipment shall be kept as cool as possible before concreting by shading them from the sun, painting their surfaces white, and/or the use of water sprays. 
	.5 Sun shades and wind breaks shall be used as required during placing and finishing. 
	.6 Work shall be planned so that concrete can be placed as quickly as possible to avoid “cold joints”. 
	.7 The Contract Administrator’s acceptance is necessary before the Contractor may use admixtures such as retardants to delay setting, or water-reducing agents to maintain workability and strength, and these are to be included in the mix designs submitted to the Contract Administrator. 
	.8 Curing shall follow immediately after the finishing operation. 

	.2 Hot-Weather Curing: 
	.1 When the air temperature is at or above 25°C, curing shall be accomplished by water or by using saturated absorptive fabric, in order to achieve cooling by evaporation.  Mass concrete shall be water cured for the basic curing period when the air temperature is at or above 20°C, in order to minimize the temperature rise of the concrete. 

	.3 Job Preparation: 
	.1 When the air temperature is at or above 25°C, or when there is the probability of its rising to 25°C during the placing period, facilities shall be provided for protection of the concrete in place from the effects of hot and/or drying weather conditions.  Under severe drying conditions, as defined under “Severe Drying Conditions” below, the formwork, reinforcement, and concreting equipment shall be protected from the direct rays of the sun or cooled by fogging and evaporation. 

	.4 Concrete Temperature: 
	.1 The temperature of the concrete as placed shall be as low as practicable and in no case greater than that shown below for the indicated size of the concrete section. 

	.5 Protection from Drying: 
	.1 Moderate Drying Conditions: 
	.1 When surface moisture evaporation exceeds 0.75 kg/m2/hour, windbreaks shall be erected around the sides of the structural element. 

	.2 Severe Drying Conditions: 
	.1 When surface moisture evaporation exceeds 1.0 kg/m2/hour, additional measures shall be taken to prevent rapid loss of moisture from the surface of the concrete.  Such additional measures shall consist of the following: 
	.1 Erecting sunshades over the concrete during finishing and placing operations. 
	.2 Lowering the concrete temperature. 
	.3 Placing concrete at cooler part of the day when there is little or no direct sunlight. 
	.4 Increasing humidity by applying fog spray immediately after placement and before finishing. 
	.5 Care shall be taken to prevent accumulation of water that may reduce the quality of the cement paste. 
	.6 Beginning the concrete curing immediately after trowelling.  Under certain conditions moisture retention film may be used. 


	.3 Surface Moisture Evaporation Rate: 
	.1 The monograph, Figure D1, Appendix D of CAN/CSA-A23.1-00 shall be used to estimate surface moisture evaporation rates. 



	3.4 Concrete Protection for Reinforcement 
	.1 Ensure reinforcement is placed to provide minimum concrete cover in accordance with Section 03200 – Concrete Reinforcement. 

	3.5 Construction Tolerance 
	.1 The work shall be carefully and accurately set out; true to the positioning, levels, slopes, and dimensions shown on the Drawings and conforming to Section 03200 – Concrete Reinforcement. 
	.1 Sizes of Member or Thickness of Slabs: + 6 mm, - 0 mm. 
	.2 Cover of Concrete over Reinforcement: ( 3 mm. 
	.3 Variations from Plumb: 6 mm in 3 m, 10 mm maximum. 
	.4 Variations from Flat: 3 mm in 3 m, 6 mm maximum. 

	.2 If these tolerances are exceeded, the Contractor may, at the discretion of the Contract Administrator, be required to remove and replace or to modify the placed concrete before acceptance.  The costs incurred by the Contract Administrator for such investigation, testing, or review of reconstruction and the cost of reconstruction shall be borne by the Contractor. 

	3.6 Curing and Protection 
	.1 Cure and protect freshly placed concrete in accordance with Clause 21 of CAN/CSA A23.1 00. 
	.2 All concrete shall receive moist curing for a period of at least seven (7) Calendar Days.  One of the following methods shall be used as soon as the concrete has hardened sufficiently to prevent marring: 
	.1 Surface covered with canvas or other satisfactory material and kept thoroughly and continuously wet with soaker hoses. 
	.2 A liquid membrane forming curing sealer, applied at the rate recommended by the Manufacturer.  Curing sealer shall not be used on a surface where bond is required for the finishes. 
	.3 Surfaces of concrete, which are protected by formwork that is left in place for seven (7) Calendar Days, shall not require any additional curing (except as specified for hot weather).  If the formwork is removed in less than seven (7) Calendar Days, the concrete shall receive moist curing as above. 

	.3 No concreting will be allowed until all materials required for the curing phase are on Site and ready for use. 
	.4 At the end of the curing and protection period, the temperature of the concrete shall be reduced gradually at a rate not exceeding 10°C per day until the outside air temperature has been reached. 
	.5 Concrete that is allowed to freeze or attain insufficient curing conditions shall be subject to all necessary investigations and testing as deemed necessary by the Contract Administrator and all such concrete shall be removed and the portion reconstructed as directed by the Contract Administrator, at the Contractor’s cost. 
	.6 The supply (both quantity and time of supply) of water for curing concrete shall be subject to control of the Contract Administrator and prior arrangements shall be made by the Contractor with the Contract Administrator for its supply.  The Contractor shall be responsible for, at his own cost, to supply, install, maintain, and move extensions to water services as required for conveying water to the work Site.  Water required for curing concrete will be supplied by the City, from the DBPS. 

	3.7 Defective Concrete 
	.1 Concrete not meeting the requirements of the Specifications and Drawings will be considered defective concrete; the Contractor shall remediate all defective concrete. 
	.2 Concrete not conforming to the lines, details, and grades specified herein or as shown on the Drawings shall be modified or replaced at the Contractor's expense.  Finished lines, dimensions, and surfaces shall be correct and true within tolerances specified herein. 
	.3 Concrete not properly placed resulting in honeycombing and other defects shall be repaired or replaced at the Contractor's expense. 

	3.8 Clean-Up 
	.1 As work progresses and at the completion of work, remove from Site all debris, excess materials, and equipment. 
	 
	 Table A
	Note: *  Concrete for walls and beams of containment areas shall be superplasticized; other elements with congested reinforcement may also be superplasticized subject to review by the Contract Administrator.  Superplasticized concrete slump shall be 200 ( 30. 
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	1. GENERAL 
	1.1 Quality Control 
	.1 Conform to requirements of CSA A370, CSA A371 and design requirements of CSA S304.1 except where more stringent requirements are noted and/or indicated on Drawings and specified herein. 
	.2 Provide for compartments in long cavity wall and at corners to achieve appropriate pressure equalization and drainage in cavity wall design. 
	.3 Engineered Masonry:  Conform to CSA A371 and CAN3-S304.1 and to details as indicated on structural Drawings. 

	1.2 Samples 
	.1 Submit duplicate full-size units samples or samples of size indicated, of each type of products specified for the Work, cured and finished in manner specified, and physically identical with material or product selected, and that show full range of color and texture variations expected. 
	.1 Masonry Units:  Full size units. 
	.2 Stone Units:  Random size units. 
	.3 Masonry Accessories:  300 mm (12”) long. 
	.4 Masonry Reinforcement, Ties and Corners:  300 mm (12”) long, or full size sample. 
	.5 Coloured Mortar:  150 mm (6”) long 


	1.3 Test Reports 
	.1 Submit triplicate copies of test reports. 
	.1 Masonry Units and Mortar Ingredients:  Certifying compliance of masonry units and mortar ingredients with specification requirements. 


	Sample Installation 
	.1 Provide a 3 m x 3 m (10' x 10') representative sample installation of work of this Section on Site at location directed by Contract Administrator to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for fabrication and installation. 
	.1 Showing masonry colours and textures, use of reinforcement, ties, through-wall flashing, weep holes, jointing, coursing, mortar and workmanship. 
	.2 Incorporate cavity insulation and air barrier specified in other Sections. 

	.2 Remove rejected sample installation and provide additional sample installations until acceptance is given.  Do not commence Work until sample installation has been accepted.  Accepted sample installation will not form part of the completed Work.  Remove as directed by Contract Administrator. 
	.3 Acceptance of sample installations does not constitute acceptance of deviations from the Contract Documents contained in sample installations unless such deviations are specifically accepted by Contract Administrator in writing. 
	.4 Allow seventy two (72) hours for review of sample installation by Contract Administrator before proceeding with Work. 

	1.5 Delivery, Storage and Handling 
	.1 Deliver materials to Job Site in dry condition. 
	.2 Keep materials dry until use. 
	.3 Store under waterproof cover on pallets or plank platforms held off ground by means of plank or timber skids. 

	1.6 Environmental Requirements 
	.1 Cold Weather Requirements:  Supplement CSA-A371 with following requirements: 
	.1 Maintain temperature of mortar between 5°C and 50°C until batch is used. 

	.2 Hot Weather Requirements: 
	.1 Protect freshly laid masonry from drying too rapidly, by means of waterproof, non staining coverings.  
	.2 Keep masonry dry using waterproof, non-staining coverings that extend over walls and down sides sufficient to protect walls from wind driven rain, until masonry work is completed and protected by flashings or other permanent construction.  
	.3 Protect masonry and other work from marking and other damage.  Protect completed work from mortar droppings. Use non-staining coverings.  
	.4 Provide temporary bracing of masonry work during and after erection until permanent lateral support is in place.  


	2. PRODUCTS  (NOT USED) 
	3. EXECUTION 
	3.1 Installation 
	.1 Do masonry work in accordance with CSA-A371 except where specified otherwise. 
	.2 Build masonry plumb, level, true to line, with vertical and horizontal joints in alignment. 
	.3 Layout coursing and bond to achieve correct coursing heights, and continuity of bond above and below openings, with minimum of cutting. 

	3.2 Construction 
	.1 Exposed Masonry:  Remove chipped, cracked, and otherwise damaged units in exposed masonry and replace with undamaged units. 
	.2 Jointing: 
	.1 Concave Joints:  Allow mortar to set just enough to remove excess water, then tool with round jointer to provide smooth, joints true to line, compressed, uniformly concave joints. 
	.2 Flush Joints:  Strike flush all joints concealed in walls and joints in walls to receive plaster, tile, insulation, or other applied material except paint or similar thin finish coating.  

	.3 Cutting: 
	.1 Cut out for electrical switches, outlet boxes, and other recessed or built-in objects. 
	.2 Make cuts straight, clean, and free from uneven edges.  

	.4 Building-In: 
	.1 Build in items required to be built into masonry. 
	.2 Prevent displacement of built-in items during construction. Check plumb, location and alignment frequently, as work progresses. 
	.3 Brace door jambs to maintain plumb. Fill spaces between jambs and masonry with mortar. 

	.5 Support of Loads: 
	.1 Use concrete to requirements of Division 3 Section 03300 – Cast-in-Place Concrete, where concrete fill is used in lieu of solid units. 
	.2 Use grout to CSA A179 where grout is used in lieu of solid units. 
	.3 Install building paper below voids to be filled with concrete or grout; keep paper 25 mm (1”) back from faces of units.  

	.6 Provision for Movement: 
	.1 Leave 12 mm (½”) space below shelf angles. 
	.2 Leave minimum 19 mm (¾”) mm space or as indicated on Drawings between top of non-load bearing walls and partitions and structural elements. Do not use wedges. 
	.3 Built masonry to tie in with stabilizers, with provision for vertical movement. 

	.7 Loose Steel Lintels: 
	.1 Install loose steel lintels. Centre over opening width. 

	.8 Control Joints: 
	.1 Construct continuous control joints as indicated. 

	.9 Expansion Joints: 
	.1 Build-in continuous expansion joints as indicated. 

	.10 Site Tolerances: 
	.1 To CSA-A371. 
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	1. GENERAL 
	1.1 General Requirements 
	.1 Conform to requirements of Section 04051 – Masonry Procedures. 

	1.2 Quality Control 
	.1 Do mortar and grout work in accordance with CSA A179 except where specified otherwise. 
	.2 Use same brands of materials and source of aggregate for entire project. 
	.3 Irregularity in mortar joints for wall faces exposed or painted in the completed work:  Not be noticeable when viewed from a distance of 4500 mm (15'-0"). 

	2. PRODUCTS 
	2.1 Materials 
	.1 Use same brands of materials and source of aggregate for entire project. 
	.2 Colour additives:  Non-staining, non-fading, ground coloured natural aggregates or metallic oxide pigments. 
	.3 Aggregate:  CSA A179, except that the maximum allowable percentage passing 600 µm (No. 30) sieve shall be 80% and maximum passing 300 um (No. 50) sieve shall be 50%. 
	.4 Cement:  Normal Portland, CAN/CSA-A5. 
	.5 Hydrated Lime:  ASTM C207; Type S. 
	.6 Integral Water Repellent Admixture For Exterior Concrete Masonry Units and Concrete Mortar:  Liquid polymeric admixture mixed with concrete during manufacture of concrete masonry units and added to mortar during mortar mixing in accordance with Manufacturer’s recommendations.  Integral water repellent admixture system shall provide Class E Rating when tested in accordance with ASTM E514.  Dry Block System by WR Grace. 

	2.2 Mortar Types 
	.1 Mortar for interior and exterior masonry above grade:  CSA A179. 
	.1 Non-Loadbearing:  Type N. 

	.2 Mortar for Stone Masonry Units:  1 part Portland cement, 1 part hydrated lime, 6 parts aggregate by volume. 
	.3 Grout:  CSA A179, Table 3. 
	.4 Parging Mortar: Type N. 

	2.3 Mixes 
	.1 Measure and mix mortar materials based on CSA A179 Proportion Specifications. 
	.2 Use Portland cement in mortar for exterior masonry work and masonry cement for interior masonry work. 
	.3 Incorporate admixtures into mixes in accordance with Manufacturer's instructions. 
	.4 Do not mix different types of mortar or grout in the same mixer unless the mixer is thoroughly cleaned first. 
	.5 Type N Mortar:  At Contractor’s option, one of the following: 
	.1 Pre-mixed mortar:  CSA A179, Portland cement/lime/aggregate, Type N, by St. Lawrence Cement Company, Canada Cement, St. Mary Cement or Lake Ontario Cement Ltd.  Mix, use and store in accordance with Manufacturer's instructions to produce small batches for immediate use only.  Discard mixed mortar after 2 hours. 
	.2 Site silo mix: CSA A179, Portland cement/lime/aggregate, Type N, by Mega-Mix Ltd. or Max-Mix Ltd. or Jiffy Concrete Products.  Mix required amount from Site silo as required.  Take representative samples for testing consistency of strength in accordance with CSA A179.  Use mortar within two hours after mixing at temperature of 26°C (79°F), or 2½ hours at temperatures under 10°C (50°F). 

	.6 Pointing Mortar:  Prehydrate pointing mortar by mixing ingredients dry, then mix again adding just enough water to produce damp unworkable mix that will retain its form when pressed into ball.  Allow to stand for not less than 1 hour nor more than 2 hours then remix with sufficient water to produce mortar of proper consistency for pointing.  
	.7 Coloured Mortars:  Use clean mixer for coloured mortar.  Use colour additives not exceeding 10% of cement content by mass to produce coloured mortar to match architectural concrete block units. 


	3. EXECUTION 
	3.1 Application 
	.1 Do masonry mortar and grout work in accordance with CSA A179 except where specified otherwise. 
	.2 Parging:  Apply parging in uniform coating not less than total 10 mm (d”) thick. 

	3.2 Repointing 
	.1 Repoint defective joints. 
	.2 Cut back joints 13 mm (½”) taking care not to damage units.  Remove dust and loose materials by brushing or by water jet.  If water jet is used, allow excess water to drain before repointing. 
	.3 Repoint with same mix and colour as original. 
	.4 Pack mortar tightly in thin layers, and tool joint to match non defective joints. 
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	1. GENERAL 
	1.1 General Requirements 
	.1 Conform to requirements of Section 04051 – Masonry Procedures. 

	1.2 Source Quality Control 
	.1 Upon request, provide Contract Administrator with certified copy of mill test report of reinforcement steel and connectors, showing physical and chemical analysis, minimum twenty five (25) calendar days prior to commencing reinforcement work. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Acceptable Products:  Subject to compliance with requirements of this Section, products that may be incorporated into the Work include, but are not limited to, the products specified.  Products by other manufacturers similar in function, design, performance, and construction may be used subjected to Contract Administrator’s prior acceptance. 
	.2 Corrosion Protection: Steel reinforcing, ties, anchors and connectors and fasteners. 
	.1 Interior Side of Building Air Barrier: Hot dipped galvanized after fabrication to ASTM A153 B2 coating weight 457 gm/m2 (1.5 oz/ft2). 
	.2 Exterior Side of Building Air Barrier and Parts of Exterior Wall: Type 304 stainless steel, ASTM A167 for plates, ASTM A580 for wires. 

	.3 Reinforcing Bar:  CSA G30.18, Grade 400, deformed billet steel bars. 
	.4 Horizontal Reinforcement for Single Wythe Masonry:  CSA A371, truss design, 3.66 mm stainless steel longitudinal and diagonally formed cross wires, DA3100 by Dur-O-Wal Limited or BL30 by Blok-Lok Limited.  Width of reinforcing unit shall be 50 mm less than the nominal thickness of the wall.  Provide prefabricated corners and tees. 
	.5 Horizontal Reinforcement for Multi-Wythe Masonry:  CSA A371, truss design, 3.66 mm stainless steel longitudinal and diagonally formed cross wires, 4 wire design.  Width of reinforcing unit shall be 50 mm less that the nominal thickness of the wall.  Provide prefabricated corners and tees. 
	.6 Top of Partition Lateral Supports: 10 mm (3/8) steel dowel welded to 2.75 mm (12 gauge) steel base plate with adjustment slots, hot dip galvanized, complete with dowel plastic sleeves and attaching hardware, Masonry Wall-Top Stabilizing Anchor by Dur-O-Wal.  Supply and install horizontal soft joint continuously between top of masonry and underside structure.  Soft Joint to be closed cell neoprene material conforming to ASTM D1056 class RE 41. 
	.7 Supply and Install stainless steel wall ties for all concrete masonry wall ends abutting concrete wall and column structure.  Wall ties to be site installable and anchored to concrete structure with accepted stainless steel concrete anchors, Adjustable Wall Tie D/A 210 50 mm x 200 mm long by Dur-O-Wal. 


	3. EXECUTION 
	3.1 Installation 
	.1 Do work in accordance with CSA-A370, CSA-A371, and CSA-S304.1 unless indicated otherwise. 
	.2 Prior to placing concrete or grout, obtain Contract Administrator's approval of placement of reinforcement and connectors. 
	.3 Reinforce masonry walls and partitions with continuous reinforcement in every second block.  Provide continuous reinforcing. In cavity wall extend reinforcing from interior masonry, spanning over cavity, into masonry veneer facing. 
	.4 Adjustable masonry reinforcement not permitted to correct poorly laid masonry.  Bending of masonry reinforcement or ties not permitted. 
	.5 At corners of openings provide extra reinforcement, so that first and second courses above and below openings are reinforced.  Extend extra reinforcement 600 mm beyond opening in each direction. 
	.6 Concrete Wall Backups: Space anchors at maximum 600 mm (24”) each direction, aligned vertically and horizontally. 
	.7 Apply insulation retainer at each ties progressively as cavity wall insulation is installed.  Ensure retainer presses insulation in tight and firm contact with wall. 
	.8 Top of Partition Lateral Supports: Mechanically anchor or weld supports to underside of structure, engage supports in full mortar in grooves in sash blocks or head joints.  Space supports at 1800 mm (6' 0") oc. 

	3.2 Field Touch-Up 
	.1 Touch up damaged and cut ends of galvanized reinforcement steel and connectors with compatible finish to provide continuous coating. 
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	1. GENERAL 
	1.1 General Requirements 
	.1 Conform to requirements of Section 04051 – Masonry Procedures. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Acceptable Products:  Subject to compliance with requirements of this Section, products that may be incorporated into the Work include, but are not limited to, the products specified.  Products by other manufacturers similar in function, design, performance, and construction may be used subjected to Contract Administrator’s prior acceptance. 
	.2 Control Joint Filler:  Purpose-made, rubber, size and shape to suit end use as recommended by manufacturer, Rubber Control Joint by Dur-O-Wal. 
	.3 Dampproof Course and Flashing:  Self-adhering modified bitumen membrane reinforced with proprietary polymer facing, minimum thickness 1 mm (40 mils), complete with manufacturer recommended primer and lap adhesive. 


	3. EXECUTION 
	3.1 Installation – Control Joints And Expansion Joints 
	.1 Control Joints:  Provide control joint fillers in interior and exterior masonry walls as indicated on Drawings and where wall height changes; where wall direction changes; where wall thickness changes; at pipe and column chases; at bond beam breaks; at abutments of columns and walls; at abutment of cold walls to warm walls; at openings in walls such as doors and windows; and at intervals in continuous walls as follows: 
	.1 Up to 2400 mm (8’) high:  9000 mm (30’) to 10500 mm (35’) oc. 
	.2 2400 mm (8’) to 3600 mm (12’) high:  10500 mm (35’) to 12000 mm (40’) oc. 
	.3 Over 3600 mm (12’) high:  12000 mm (40’) to 13500 mm (45’) oc. 

	Expansion Joints:  Provide expansion joints within wall construction in locations indicated on Drawings.  Provide joints to receive sealants specified in Section 07900 – Joint Sealant. 

	3.2 Installation – Dampproof Course And Flashing 
	.1 Install dampproof courses and flashings where indicated on Drawings.  If not fully indicated, install in the following locations 
	.1 Interior Walls on Slabs on Grade:  Below first masonry course, full thickness of wythe. 
	.2 Intersection of Masonry Walls With Roofs or Other Exterior, Horizontal Surfaces:  Immediately above roof flashing or horizontal surface flashing and seal to roof, horizontal flashing and air barrier. 
	.3 Wall Openings:  Install work over openings in walls, extend past opening minimum of 200 mm (8") and turn up minimum 150 mm (6") at each end to create waterproof dam to prevent water draining into openings. 
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	1. GENERAL 
	1.1 General Requirements 
	.1 Conform to requirements of Section 04051 – Masonry Procedures. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Use normal weight concrete masonry units where finished face exposed to exterior or to earth below grade, or forming part of an exterior wall. 
	.1 S or SC/15/A/M:  Solid block walls exposed to weather, and for other load bearing walls indicated. 
	.2 H/15/A/M:  Locations where structural members bear on concrete block, and where indicated on Drawings: Fill units solid for top 2 courses of load bearing walls. 

	.2 Where concrete masonry walls are required to act as fire separations or barriers, provide units conforming to the building code with respect to classification, thickness, fire resistant ratings and type of concrete. 
	.3 Special Shapes:  Provide bull-nosed and double bull nosed units for exposed corners. Provide purpose-made shapes for lintels and bond beams.  Provide additional special shapes as indicated. 

	2.2 Concrete Masonry Units 
	.1 Standard Concrete Block Units: CAN3-A165 Series, modular size. 
	.2 Architectural Concrete Block Units: CAN3-A165 Series, modular size, integral water repellent treated to yield resistance to water penetration for 62 hours when tested to ASTM E514, No. 305 Charcoal Smooth Face by CCI Industries. 


	3. EXECUTION 
	3.1 Installation - Concrete Masonry Units 
	.1 Lay block to align plumb over each other with thick ends of webs up.  Leave no cells open in exposed work. 
	.2 Minimize cutting block.  Cut exposed block with power driven abrasive cutting disc or diamond cutting wheel where cutting is required and for flush mounted electrical outlets, grilles, pipes, conduit, leaving 3 mm (c”) maximum clearance. 
	.3 Do not wet concrete masonry before or during laying in wall. 
	.4 Bond: 
	.1 Stack Bond: Align joints plumb over each other in every course. 

	.5 Buttering corners of units, throwing mortar droppings into joints, deep or excessive furrowing of bed joints will not be permitted.  Do not shift or tap units after mortar has taken initial set.  Where adjustment must be made after mortar has started to set, remove mortar and replace with fresh supply. 
	.6 Lay all joints approximately 10 mm (d”) thick unless otherwise specified or otherwise indicated on Drawings.  Fill joints full of mortar except where specifically designated to be left open. 
	.7 Jointing:  When mortar is thumb print hard, tool joints slightly concave for exposed work; elsewhere, strike joints flush.  Use sufficient force to press mortar tight against masonry units on both sides of joints.  Remove excess material or burrs left after jointing.  Use trowel or rub with burlap bag. 
	.8 Locate corners accurately. 
	.9 Use bullnose and double bullnose block at sills and all external corners from second bottom course to top of partition where block is left exposed. 
	.10 Use square nose units at bottom course at external corner.  Grind smooth corners to match bullnose units above, from top of flooring base. 
	.11 Use full bed of mortar for first course.  For remaining courses bed face shells and cross and end webs and vertical end joints fully in mortar.  Compress end joint mortar. 
	.12 Bond intersecting block walls in alternate courses with metal anchors.  Where blockwork abuts concrete, bond each block course with site installed anchors. 
	.13 Do not break bond of walls of exposed units where partitions intersect and if bonding would show through on exposed face of walls.  Bond these partitions, to walls they intersect, with prefabricated intersection masonry anchor reinforcement in each course. 

	3.2 Non-Load Bearing Partitions 
	.1 Non-Loading Bearing Partitions:  Extend partitions in areas without suspended ceilings and other partitions indicated on Drawings, up through ceiling to structure above, unless indicated or specified otherwise:  Terminate partitions minimum 19 mm (¾") or as shown on Drawings, below structure and fill space between top of masonry and structure with compressible packing insulation. 
	.2 Terminate remainder of masonry partitions minimum of 100 mm (4") above finished suspended ceilings. 

	3.3 Multi-Wythe Composite Walls 
	.1 Bond wythes of composite masonry together using reinforcement installed in horizontal mortar joints. 
	.2 Collar Joints:  Solidly fill collar joints by parging face of first wythe that is laid in shoving units of other wythe into place. 
	.3 Corners:  Provide interlocking masonry unit bond in each wythe sand course at corners, unless otherwise indicated. 
	.4 Intersecting and Abutting Walls:  Unless vertical expansion or control joints are shown at juncture bond walls together as follows: 
	.1 Provide continuity with masonry joint reinforcement by using prefabricated T-shaped units. 
	.2 Provide rigid metal anchors not more that 600 mm o.c.  If used with hollow masonry units, embed ends in mortar-filled cores. 


	3.4 Installation - Concrete Block Lintels 
	.1 Install reinforced concrete block lintels over openings in masonry where steel or reinforced concrete lintels are not indicated. 
	.2 End bearing:  Not less than 200 mm (8”). 

	3.5 Cleaning 
	.1 Standard and Architectural Units: Allow mortar droppings on masonry to partially dry then remove by means of trowel, followed by rubbing lightly with small piece of block and finally by brushing. 
	.2 Pointing: Clean block faces using soft cloths before mortar hardens rake to 10 mm (d”).  After completion of block laying fill joints with pointing mortar then point to provide concave joints.  Repeat cleaning of faces. 
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	1. GENERAL 
	1.1 General Requirements 
	.1 Conform to requirements of Section 04051 – Masonry Procedures. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Acceptable Products:  Subject to compliance with requirements of this Section, products that may be incorporated into the Work include, but are not limited to, the products specified.  Products by other manufacturers similar in function, design, performance, and construction may be used subjected to Contract Administrator’s prior acceptance. 
	.2 Stone, General:  Hard, durable, well seasoned and of uniform strength, colour and texture, free of harmful quantities of radiation, or other mineral or organic defects. 
	.1 Limestone:  ASTM C568, smooth face, 3 course ashlar, random lengths and no continuous horizontal joist heights, 90 to 100 mm bed thickness, 200 mm course heights, Tyndall Limestone buff colour by Gillis Quarries Limited. 



	3. EXECUTION 
	3.1 Installation 
	.1 Clean stone by washing with water before laying. 
	.2 Lay heavy stones and projecting stones after mortar in courses below has hardened sufficiently to support weight. 
	.3 Prop and anchor projecting stones until wall above is set. 
	.4 Set large stones on water soaked softwood wedges to support stone in proper alignment until mortar has set. Remove wedges when dry, do not break off, grout holes with matching mortar. 
	.5 Remove mortar droppings and splashings from face of stone before mortar is set. Sponge stone free of mortar along joints as work progresses. 
	.6 Tool joints after initial set has occurred to concave finish. 
	.7 Arrange random coursed ashlar stone pattern so that no vertical joint is higher than highest course height being used, no horizontal joint is more than five stones long and no two stones of same height are placed end to end.  End stones 100 mm long. 

	3.2 Cleaning 
	.1 After mortar has completely set brush stone work with stiff brush using mild alkaline abrasive cleaner that contains no caustic or harsh fillers. 
	.2 Rinse with clear water to remove foreign matter. 
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	1. GENERAL 
	1.1 Work Included 
	.1 Supply and install ceiling framing system in Administration Building (Galvanized) 
	.2 Supply and installation of loose lintels (Galvanized) 
	.3 Supply and Installation of lateral support angle at top of masonry wall (Galvanized) 
	.4 Bearing plates and anchor bolts (finished to match item) 
	.5 Welds, bolts, washers, nuts, and shims (finished to match item) 
	.6 Field touch-up of primed and galvanized surfaces including field welding 

	1.2 Design Requirements 
	.1 Design details and connections, where not shown on Drawings, in accordance with CAN/CSA-S16, CSA S136, and CSA S136.1. 
	.2 All metal fabrications to be hot dipped galvanized unless noted otherwise on the Drawings or elements fabricated from stainless steel. 

	1.3 Quality Control 
	.1 Retain a Professional Engineer registered in the Province of Manitoba, with experience in work of comparable complexity and scope, to perform the following services as part of the Work of this Section: 
	.1 Design metal fabrication items as required to resist live, dead, lateral, wind, and seismic loads, including connection design. 
	.2 Structural design. 
	.3 Review, stamp, and sign Shop Drawings. 
	.4 Conduct shop and Site inspections. 
	.5 Prepare and submit inspection reports. 

	.2 Do steel welding to CSA W59 by fabricators certified by the Canadian Welding Bureau to CSA W47.1. 

	1.4 Submittals 
	.1 Shop Drawings and design briefs are to be signed and sealed by a Professional Engineer registered in the Province of Manitoba. 
	.2 Shop Drawings shall show work of this Section including large scale detail of members and materials, of connection and jointing details, and of anchorage devices, dimensions, thicknesses, description of materials, metal finishing, as well as other pertinent data and information. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Structural Steel: CAN/CSA-G40.21; Type W with minimum yield strength of 350 MPa. 
	.2 Cold-Formed Steel C-Section: CAN/CSA-G40.21-03, minimum yield strength of 345 MPa. 
	.3 Hollow Structural Steel Sections: CAN/CSA-G40.20/G40.21-M, Grade 350W, Class C. 
	.4 Galvanized Sheet Steel: ASTM A653/A653M Grade A, Z275 Commercial Quality zinc coating, size and shape as shown. 
	.5 Fasteners:  Bolts, nuts, washers, rivets, lock washers, anchor bolts, machine screws and machine bolts hot dipped galvanized to CSA G164.  For joining stainless steel components use stainless steel fasteners. 
	.6 Primer Paint: CISC/CPMA 2-75. 
	.7 Galvanizing: conforming to CAN/CSA-G164; minimum 610 g/m2.   
	.8 Galvanized Primer Paint: Organic zinc rich primer.  For galvanized fabrications where touchup is to remain unpainted in finished work: Inorganic zinc rich primer, Galvafroid by W.R. Meadows of Canada Ltd. 
	.9 Grout:  Non shrink, non metallic, flowable, 1-day 15 MPa (2100 psi) compressive strength, pull out strength 7.9 MPa (1150 psi). 
	.10 Drilled Anchors: HY-150 Adhesive anchors with stainless steel rods by Hilti Inc., sizes to suit. 

	2.2 Fabrication 
	.1 Verify dimensions of installed Work before commencing fabrications and report any discrepancies to Contract Administrator. 
	.2 Fit and assemble Work in shop where possible.  Execute work in accordance with details and reviewed Shop Drawings.  Where shop fabrication is not possible, make trial assembly in shop. 
	.3 Seal exterior steel fabrications against corrosion in accordance with CAN/CSA S16.1. 
	.4 Unless indicated otherwise, provide welded connection for work of this Section. 
	.5 Carefully make and fit details.  Take special care with exposed finished Work to produce a neat and correct appearance to Contract Administrator’s acceptance. 
	.6 Assemble members without twists or open joints. 
	.7 Correctly size holes for connecting Work of other Sections where such can be determined prior to fabrication.  Where possible, show holes on shop drawings.  Place holes not to cause appreciable reduction in strength of member. 

	2.3 Welding 
	.1 Perform welding by electric arc process. 
	.2 Execute welding to avoid damage or distortion to Work.  Execute welding in accordance with following standards: 
	.1 CSA W48:  For welding materials.  If rods are used, only coated rods are allowed. 
	.2 CSA W59:  For design of connections and workmanship. 
	.3 CAN/CSA W117.2:  For safety. 

	.3 Thoroughly clean welded joints and expose metals for a sufficient distance to perform welding operations. 
	.4 Test welds for conformance and remove work not meeting specified standards and replace to Contract Administrator’s acceptance. 
	.5 Continuous weld all joints for the full length of each joint.  Finish exposed welds smooth and flush, file, or grind as required. 

	2.4 Anchors and Fastening 
	.1 Use weld studs of size not larger than 10 mm for attaching miscellaneous materials and equipment to building steel.  If weight of item requires larger fasteners use clips or brackets and secure by welding or through bolting. 
	.2 Use self-drilling expansion type concrete anchors for attaching to masonry and concrete. 

	2.5 Inserts and Hangers 
	.1 Install inserts, hangers, and supports.  Make inserts drilled type. 
	.2 Before openings are cut through structure, obtain Contract Administrator's written acceptance for procedures, locations and reinforcements required. 

	2.6 Shop Priming 
	.1 Clean steel to SSPC SP7 and remove loose mill scale, weld flux, and splatter in preparation for shop priming. 
	.2 Shop prime steel with one coat of primer paint to dry film thickness of 0.07 mm.  Paint on dry surfaces, free from rust, scale, grease.  Do not paint when temperature is lower than 7°C. Paint items under cover and leave under cover until primer is dry.  Follow paint Manufacturer's recommendations regarding application methods, equipment, temperature, and humidity conditions. 
	.3 Clean but do not prime surfaces to be field welded. 
	.4 Do not prime surfaces embedded in concrete, clean as if they were to be primed. 
	.5 Do not prime machine finished surfaces, but apply an effective anti-rust compound. 
	.6 Take precautions to avoid damage to adjacent surfaces. 

	2.7 Hot Dip Galvanizing 
	.1 Hot dip galvanize, after fabrication, steel metal fabrication items.  Straighten shapes and assemblies true to line and plane after galvanizing.  Repair damaged galvanized surfaces with brush or spray-applied anti-corrosion coating containing 92 to 95% zinc, in accordance with Manufacturer's printed directions. 
	.1 Members exposed to elements when in final location. 
	.2 Members embedded on exterior side of exterior walls. 
	.3 Members imbedded in concrete. 
	.4 Members specified in this Section or indicated on Drawings. 

	.2 Hot-dip galvanize members in accordance with CAN/CSA G164 and requirements of the following ASTM standards, with minimum coating weights or thicknesses as follows: 
	.1 Rolled, Pressed and Forged Steel Shapes, Plates, Bars and Strips: ASTM A123/A123M; average weight of zinc coating of actual surface 
	.1 4.8 mm (3/16”) and less member thickness: 600 g/m2 
	.2 6 mm (¼”) and heavier members: 640 g/m2 

	.2 Iron and Steel Hardware: ASTM A153/A153M; minimum weight of zinc coating, in gram per square meter of surface, in accordance with Table 1 for the various classes of materials used in the Work. 



	3. EXECUTION 
	3.1 Erection 
	.1 Fit joints and intersecting members accurately.  Make Work in true planes with adequate fastenings.  Build and erect Work plumb, true, square, straight, level and accurate to sizes detailed, free from distortion or defects detrimental to appearance or performance. 
	.2 Perform drilling of concrete as required to fasten Work of this Section. 
	.3 Unless otherwise indicated, grout set work in concrete with non-shrink grout.  Trowel surface smooth and flush with adjacent surfaces. 
	.4 Insulate metals where necessary to prevent corrosion due to contact between dissimilar metals and between metals and masonry, concrete or plaster.  Use bituminous paint, butyl tape, building paper or other approved means. 
	.5 Obtain Contract Administrator’s written acceptance prior to field cutting or altering of structural members. 

	3.2 Field Painting 
	.1 Paint bolt heads, washers, nuts, field welds and previously unpainted items.  Touch up shop primer damaged during transit and installation, with primer to match shop primer. 
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	1. GENERAL 
	1.1 Design Requirements 
	.1 Design details and connections where not shown on the drawings in accordance with CSA S157/A157.1 for strength design in aluminium work. 
	.2 Design railings, balustrade, toe board, stair stringer, thread, and landing construction and connections to requirements of the building code and other authorities having jurisdiction.  Maximum deflection of L/360 of clear span. 

	1.2 Quality Assurance  
	.1 Retain a Professional Engineer registered in the Province of Manitoba, with experience in work of comparable complexity and scope, to perform the following services as part of the Work of this Section: 
	.1 Structural design 
	.2 Review, stamp, and sign Shop Drawings 
	.3 Conduct shop and Site inspections 
	.4 Prepare and submit inspection reports 

	.2 Do welding to CSA W59.2.  All Work is to be performed by a firm certified by the Canadian Welding Bureau to the requirements of CSA W47.2 in Division 2. 

	1.3 Submittals 
	.1 Shop Drawings and design briefs are to be signed and sealed by a Professional Engineer registered in the Province of Manitoba. 
	.2 Shop Drawings shall show work of this Section including large scale detail of members and materials, of connection and jointing details, and of anchorage devices, dimensions, thicknesses, description of materials, metal finishing, as well as other pertinent data and information. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Aluminium Plates, Shapes and Extrusions: 6061-T6 alloy, anodizing quality. 
	.2 Fasteners: Stainless steel ASTM type 316 for all bolts, nuts, washers, rivets, lock washers, anchor bolts, machine screws and machine bolts with appropriate isolation devices. 
	.3 Grout: Non shrink, non metallic, flowable, 1-day 15 MPa (2100 psi) compressive strength, pull out strength 7.9 MPa (1150 psi). 
	.4 Bituminous Paint: to MPI (Master Paint Institute) EXT 5.4D, without thinner. 
	.5 Drilled Anchors:  HY-150 Adhesive anchors with stainless steel rods by Hilti Inc., sizes to suit. 

	2.2 Aluminium Finishes 
	.1 Clear Anodic Finish:  AA-M12C22A41, as fabricated nonspecular mechanical finish, medium matte etched chemical finish, architectural class I clear anodic coating of minimum 18 µm (0.7 mil) thick complying with AAMA 611. 

	2.3 Fabrication 
	.1 Verify dimensions of installed Work before commencing fabrications and report any discrepancies to Contract Administrator. 
	.2 Fit and assemble Work in shop where possible.  Execute Work in accordance with details and reviewed Shop Drawings.  Where shop fabrication is not possible, make trial assembly in shop. 
	.3 Supply and install bolted connections wherever possible.  Bolted connections shall be bearing-type connections with the thread excluded from the planes of shear.  Welded connections will not be permitted unless approved by the Contract Administrator.  Inform Contract Administrator if required welding procedures will negatively influence the original yield strength of the members at the compression or tension flange.  Adjust welding procedures as required by the Contract Administrator at no additional cost. 
	.4 Carefully make and fit details.  Take special care with exposed finished Work to produce a neat and correct appearance to Contract Administrator’s acceptance. 
	.5 Assemble members without twists or open joints. 
	.6 Correctly size holes for connecting Work of other Sections where such can be determined prior to fabrication.  Where possible, show holes on Shop Drawings.  Place holes not to cause appreciable reduction in strength of member. 
	.7 Handrail 
	.1 Fabricate posts and railings of 40 mm nominal size 6061-T6 Schedule 40 aluminum pipe, 48 mm o.d., 3.68 wall thickness with shop welded connections. 
	.2 Expansion sleeves at location of building expansion joints and at 8000 mm o.c. maximum spacing. Locate expansion sleeves within 300 mm of post. 
	.3 Handrail turned back to wall, floor or post at end of run. 
	.4 Posts located maximum 300 mm each way from corner or point of change of direction. Space both posts equal distance from corner. 
	.5 Welded aluminum end caps at railing terminations. 
	.6 Aluminum toe board 125 mm high, 6.0 mm thick plate. 
	.7 Provide continuous toe board at all handrails except at gates or where 125mm or higher concrete curbs are installed. 
	.8 Dimension between bottom of toe board and walking surface not to exceed 3.0 mm. 


	2.4 Welding 
	.1 Execute welding to avoid damage or distortion to Work.  Execute welding in accordance with following standards: 
	.1 CSA W48:  For welding materials.  If rods are used, only coated rods are allowed. 
	.2 CSA W59.2:  For design of connections and workmanship. 
	.3 CAN/CSA W117.2:  For safety. 

	.2 Thoroughly clean welded joints and expose aluminium surfaces for a sufficient distance to perform welding operations. 
	.3 Test welds for conformance and remove work not meeting specified standards and replace to Contract Administrator’s acceptance. 
	.4 Continuous weld all joints for the full length of each joint.  Finish exposed welds smooth and flush, file, or grind as required. 

	2.5 Anchors and Fastening 
	.1 Use weld studs of size not larger than 10 mm for attaching miscellaneous materials and equipment to building structure.  If weight of item requires larger fasteners use clips or brackets and secure by welding or through bolting. 

	2.6 Inserts and Hangers 
	.1 Install inserts, hangers, and supports. Make inserts drilled type. 
	.2 Before openings are cut through structure, obtain Contract Administrator's written acceptance for procedures, locations, and reinforcements required. 


	3. EXECUTION 
	3.1 Damaged Members 
	.1 Repair or replace members damaged during transit or erection, before securing in position. 

	3.2 Erection 
	Erect aluminum in accordance with CSA S157/A157.1 and Drawings. 
	.2 Field connections are to be bolted wherever possible.  Field welding of aluminum will not be permitted unless approved by the Contract Administrator. 
	.3 Perform required field welding.  Visible field welds to be smooth, grind or file as required.  Touch up galvanizing as required. 
	.4 Obtain the Contract Administrator’s permission prior to Site cutting or making adjustments which are not part of the scheduled Work. 
	.5 Install items plumb, square and level; fit accurately, and maintain free from distortion or defects detrimental to appearance and performance. 
	.6 Make adequate provision for all erection loads, and for sufficient temporary bracing to maintain structure safe, plumb and in true alignment until completion of erection and installation of necessary permanent bracing. 
	.7 Set column bases and other vertical members to design elevations on levelling nuts or stainless steel wedges.  Do not use wood wedges. 
	.8 Use only light drifting to draw parts together.  Enlarge holes for bolted connections with reamers or twist drill only.  Do not burn to form holes, enlarge holes or match unfair holes. 
	.9 Obtain Contract Administrator's written permission prior to field cutting or altering structural members. 
	.10 After erection field prime welds, nuts, bolts, washers and touch up abrasions and damage to bituminous coatings. 
	.11 Supply and Install anchors for setting in concrete with minimum 100 embedment. 
	.12 Paint aluminum surfaces in contact with concrete with two (2) coats of alkali-resistant bituminous paint. 
	.13 Prevent electrolysis between aluminum and dissimilar metals in contact with appropriate isolation devices. 
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	1. GENERAL 
	1.1 General Description and Requirements  
	.1 The final roof top mechanical penthouses are comprised of several components furnished by a number of separate Subcontractors. 
	.2 This section includes the requirements for the design, materials, accessory items, fabrication, delivery, and erection of steel framed structures on top of existing concrete structures.   
	.3 All metal fabrications to be hot dipped galvanized unless elements are fabricated from stainless steel or aluminum. 

	1.2 System Description 
	.1 The pre-engineered building frames shall be independent structures partially adjacent to existing concrete walls.  The concrete walls provide partial or full shielding from the effects of wind. 
	.2 Roof structures shall be open web steel joists with metal decking.   
	.3 Wall sub-structures shall be cold formed Z-girts, with hanger rods as required, and supported by the pre-engineered structure frame.  The Z-girts will support prefinished metal cladding, insulation and liners furnished by others. 
	.4 The penthouse walls will incorporate louvres, doors, and other items furnished by others. 

	1.3 Design Requirements 
	.1 Design building frames and components for applicable dead and live loads established by the National Building Code of Canada with the Manitoba Amendments.  Hourly wind pressures shall be 1 in 30.   Allow for loads imposed by attached mechanical and electrical equipment and services including fans, ductwork and heaters. 
	.2 Horizontal and vertical deflection of girts: Maximum 1/240 of span, maximum 1/360 of wall height, respectively.   
	.3 The column bases shall be designed as pinned supports. 
	.4 In addition to the design loads in the above clause .1, the building frames shall be designed for a 10 KN concentrated load acting at midspan of the structure.  
	.5 The steel structures shall be designed fully braced, considering  interferences with louvres, doors and other installations. 
	.6 Coordinate design and detailing with other Subcontractors as required by the Contract Administrator.  

	1.4 References 
	.1 CAN/CSA-S16 Limit States Design of Steel Structures 
	.2 CAN/CSA-G40.20 General Requirements for Rolled or Welded Structural Quality Steel 
	.3 CAN/CSA-G40.21 Structural Quality Steels 
	.4 CAN/CSA-S136 Cold Formed Steel Structural Members 
	.5 CSA W59 Welded Steel Construction (Metal Arc Welding) 
	.6 CSA W47.1 Certification of Companies for Fusion Welding of Steel 
	.7 ASTM A307 Specification for Carbon Steel Bolts and Studs 
	.8 ASTM A325M Specification for High-Strength Bolts for Structural Steel Joints 
	.9 ASTM A446 Steel Sheet, Zinc Coated (Galvanized) by the Hot Dip Process, (Structural) Physical Quality 
	.10 ASTM A653/A653M Specification for Steel Sheet, Zinc Coated, (Galvanized) or Zinc-Iron Coated Alloy Coated (Galvannealed) by the Hot-Dip Process 
	.11 ASTM A570 Specification for Steel, Sheet and Strip, Carbon, Hot-Rolled, Structural Quality 
	.12 SSPC, SP6 Commercial Blast Cleaning; SP3 Power Tool Cleaning 
	.13 Canadian Sheet Steel Building Institute, Standard for Steel Buildings Systems (CSSBI) 
	.14 Metal Building Manufacturer’s Association, Metal Building Systems Manual 

	1.5 Quality Control 
	.1 Retain a Professional Engineer registered in the Province of Manitoba, with experience in work of comparable complexity and scope, to perform the following services as part of the Work of this Section: 
	.1 Structural design. 
	.2 Review, stamp, and sign Shop Drawings. 
	.3 Conduct shop and Site inspections. 
	.4 Prepare and submit inspection reports. 


	.2 Do steel welding to CSA W59 by fabricators certified by the Canadian Welding Bureau to CSA W47.1. 

	1.6 Submittals 
	.1 Shop Drawings and design briefs are to be signed and sealed by a Professional Engineer registered in the Province of Manitoba. 
	.2 Shop Drawings shall show work of this Section including large scale detail of members and materials, of connection and jointing details, and of anchorage devices, dimensions, thicknesses, description of materials, metal finishing, as well as other pertinent data and information. 

	2. PRODUCTS 
	2.1 Manufacturers 
	.1 Pre-engineered structure acceptable manufacturers: 
	.1 Makloc Building Systems 
	.2 Varco-Pruden  
	.3 Accepted equivalent 



	2.2 Components 
	.1 Structural steel shapes shall conform to CSA G40.21 grade 350W, except plate, angles and channels shall be grade 300W.  
	.2 Hollow Structural Steel Sections: CAN/CSA-G40.20/G40.21-M, Grade 350W, Class C. 
	.3 Cold-formed steel structural members shall conform to ASTM  A570M grade 50 (Fy = 345 MPa). 
	.4 Structural bolts shall conform to ASTM A325M except that anchor bolts to concrete substructure shall be ASTM A307. 
	.5 Galvanized Sheet Steel: ASTM A653/A653M Grade A, Z275 Commercial Quality zinc coating, size and shape as shown. 
	.6 Roof deck:  ASTM A446 Steel Sheet, Zinc Coated (Galvanized) by the Hot Dip Process, (Structural) Physical Quality 
	.7 Galvanizing: conforming to CAN/CSA-G164; minimum 610 g/m2.   
	.8 Galvanized Primer Paint: Organic zinc rich primer.  For galvanized fabrications where touchup is to remain unpainted in finished work: Inorganic zinc rich primer, Galvafroid by W.R. Meadows of Canada Ltd. 
	.9 Drilled Anchors: HY-150 Adhesive anchors with stainless steel rods by Hilti Inc., sizes to suit. 

	2.3 Fabrication 
	.1 Verify dimensions of installed Work before commencing fabrications and report any discrepancies to Contract Administrator. 
	.2 Fit and assemble Work in shop where possible. Execute work in accordance with details and reviewed Shop Drawings.  Where shop fabrication is not possible, make trial assembly in shop. 
	.3 Shop connections shall be welded to the maximum practical extent.  Where that is not possible use bolted connections.  Field welded connections shall be kept to a minimum as practical. 
	.4 Carefully make and fit details. Take special care with exposed finished Work to produce a neat and correct appearance to Contract Administrator’s acceptance. 
	.5 Assemble members without twists or open joints. 
	.6 Correctly size holes for connecting Work of other Sections where such can be determined prior to fabrication.  Where possible, show holes on shop drawings.  Place holes not to cause appreciable reduction in strength of member. 

	2.4 Welding 
	.1 Perform welding by electric arc process. 
	.2 Execute welding to avoid damage or distortion to Work.  Execute welding in accordance with following standards: 
	.1 CSA W48:  For welding materials.  If rods are used, only coated rods are allowed. 
	.2 CSA W59:  For design of connections and workmanship. 
	.3 CAN/CSA W117.2:  For safety. 


	.3 Thoroughly clean welded joints and expose metals for a sufficient distance to perform welding operations. 
	.4 Test welds for conformance and remove work not meeting specified standards and replace to Contract Administrator’s acceptance. 
	.5 Continuous weld all joints for the full length of each joint.  Finish exposed welds smooth and flush, file, or grind as required. 

	2.5 Anchors and Fastening 
	.1 Use weld studs of size not larger than 10 mm for attaching miscellaneous materials and equipment to building steel.  If weight of item requires larger fasteners use clips or brackets and secure by welding or through bolting. 

	2.6 Inserts and Hangers 
	.1 Install inserts, hangers, and supports.  Make inserts drilled type. 
	.2 Before openings are cut through structure, obtain Contract Administrator's written acceptance for procedures, locations and reinforcements required. 

	2.7 Hot Dip Galvanizing 
	.1 Hot dip galvanize, after fabrication, structural members specified in this Section.  Straighten shapes and assemblies true to line and plane after galvanizing.  Repair damaged galvanized surfaces with brush or spray-applied anti-corrosion coating containing 92 to 95% zinc, in accordance with Manufacturer's printed directions. 
	.2 Hot-dip galvanize members in accordance with CAN/CSA G164 and requirements of the following ASTM standards, with minimum coating weights or thicknesses as follows: 
	.1 Rolled, Pressed and Forged Steel Shapes, Plates, Bars and Strips: ASTM A123/A123M; average weight of zinc coating of actual surface 
	.1 4.8 mm (3/16”) and less member thickness: 600 g/m2 
	.2 6 mm (1/4”) and heavier members: 640 g/m2 

	.2 Iron and Steel Hardware: ASTM A153/A153M; minimum weight of zinc coating, in gram per square meter of surface, in accordance with Table 1 for the various classes of materials used in the Work 



	3. EXECUTION 
	3.1 Examination 
	.1 Examine concrete base for the penthouse structures and report conditions which would adversely affect erection of structure. 
	.2 Comply with details of attaching mechanical and electrical equipment and services to building. 
	.3 Commencing erection will imply acceptance of substrate conditions. 

	3.2 Erection 
	.1 Erect structures in accordance with fabricator’s specifications and instructions. 
	.2 Provide galvanized steel channel framing for doorframes, and stainless steel at louvres.  Coordinate with other Subcontractors as directed by the Contract Administrator.  
	.3 Installation tolerances: 
	.1 Vertical position: + 3 mm. 
	.2 Horizontal position: + 3 mm. 
	.3 Deviation from plumb: 3 mm maximum each plane. 
	.4 Racking of face: 6 mm maximum. 
	.5 Racking in elevation: nil. 

	.4 Fit joints and intersecting members accurately.  Make Work in true planes with adequate fastenings.  Build and erect Work plumb, true, square, straight, level and accurate to sizes detailed, free from distortion or defects detrimental to appearance or performance. 
	.5 Perform drilling of concrete where required to fasten Work of this Section. 
	.6 Insulate metals where necessary to prevent corrosion due to contact between dissimilar metals and between metals and masonry, concrete or plaster.  Use bituminous paint, butyl tape, building paper or other approved means. 
	.7 Obtain Contract Administrator’s written acceptance prior to field cutting or altering of structural members. 

	3.3 Field Painting 
	.1 Paint bolt heads, washers, nuts, field welds and previously unpainted items.  Touch up galvanized surfaces damaged during transit and installation, with primer and topcoat to match galvanizing. 
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	1. GENERAL 
	1.1 Design Requirements 
	.1 Design construction methods for expansion and contraction of materials.  Adopt method of construction to ensure that materials are rigidly and securely attached and will not be loosened by work of other Sections.  Fasten wood nailers, blocking, framing and strapping solidly to adjacent materials in true planes. 

	1.2 Quality Control 
	.1 Lumber Identification:  Lumber identification shall conform to requirements of Standard Grading Rules for Canadian Lumber of NLGA or grade stamped by an agency certified by Canadian Lumber Standards Accreditation Board. 
	.2 Plywood identification:  by grade mark in accordance with applicable CSA standards. 
	.3 Align and plumb faces of furring and blocking to tolerance of 1:600. 

	1.3 Submittals 
	.1 Preservative Treatment Test Reports:  Duplicate reports from chemical treatment Manufacturer and certification by independent testing agency comply with requirements.  Indicate type of preservative used, net amount of preservative retained, and chemical treatment Manufacturer's written instructions for handling, storing, installing, and finishing treated material. 
	.2 For products receiving a waterborne treatment, include statement that moisture content of treated materials was reduced to levels specified before shipment to Project Site. 
	.3 Include copies of warranties from chemical treatment manufacturers for each type of treatment. 

	1.4 Waste Disposal 
	.1 Dispose waste legally off site, in accordance with governing regulation.  Dispose of any end cuts and left over chemicals in an approved land fill site.  Do not burn or allow other use of end cuts. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Framing Lumber: Unless specified otherwise, Spruce/Pine/Fir (SPF), NLGA 121b Standard, with structural members meeting minimum No. 2 Grade requirements of CAN/CSA-O141. 
	.2 Cants, Curbs, Blocking, Nailers and other Members Less Than 89 mm (4") Wide:  Spruce, 122c. "Standard" light framing, except as otherwise specified. 
	.3 Softwood Plywood, Douglas Fir, CSA O121 M of Following Grades: Good One Side (G1S) elsewhere. 
	.4 Rough Hardware: CSA B111; Nails, screws, bolts, lag screws, anchors, special fastening devices and supports required for erection of carpentry components.  Use galvanized components if exposed to exterior atmosphere. Galvanize in accordance with requirements of CAN/CSA-G164 M. 
	.5 General purpose adhesive:  CSA O112 Series. 
	.6 Proprietary fasteners:  Toggle bolts, expansion shields and lag bolts, screws and lead or inorganic fibre plugs, explosive actuated fastening devices, recommended for purpose by Manufacturer. 

	2.2 Wood Preservative-Treated Materials 
	.1 Preservative Treatment by Pressure Process:  CSA O80 Series, using preservative chemicals acceptable to authorities having jurisdiction, ammoniacal or amine copper quat (ACQ), or copper azole (AC), except that lumber that is not in contact with the ground and is continuously protected from liquid water may be treated with inorganic boron (SBX). 
	.2 Precut wood, where practical, prior to preservative treatment. 
	.3 Treat site cut pressure treated lumber cut ends treated with preservatives compatible with pressure treatment chemicals. 
	.4 Kiln-dry material after treatment to a maximum moisture content of 19% for lumber and 15% for plywood.  Do not use material that is warped or does not comply with requirements for untreated material. 
	.5 Mark each treated item with the treatment quality mark of an inspection agency approved by the Canadian Lumber Standards Accreditation Board. 
	.6 Application:  Treat items indicated on Drawings, and the following: 
	.1 Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar members in connection with roofing, flashing, air and vapour barriers, and waterproofing. 
	.2 Wood sills, sleepers, blocking, furring, stripping, and similar concealed members in contact with masonry or concrete. 



	3. EXECUTION 
	3.1 Installation - General 
	.1 Install members true to line, levels and elevations. 
	.2 Construct continuous members from pieces of longest practical length. 
	.3 Install spanning members with crown edge up. 
	.4 Install materials so that grade marks and other defacing marks are not visible or are removed by sanding. 
	.5 Frame, anchor, fasten, tie and brace members to provide necessary strength and rigidity. 
	.6 Countersink bolts where necessary to provide clearance for other work. 
	.7 Fasten work to hollow units with toggle bolts and to solid masonry or concrete with lead expansion shields and lag screws.  Do not use organic fibre or wood plugs. 

	Furring And Blocking 
	.1 Install furring and blocking as required to space out and support casework, cabinets, wall and ceiling finishes, facings, fascia, soffit, siding and other work as required. 
	.2 Install furring to support siding applied vertically and where sheathing is not suitable for direct nailing. 

	Nailing Strips, Grounds ,and Rough Bucks 
	.1 Install rough bucks, nailers and linings to rough openings as required to provide backing for frames and other work. 

	Cants, Curbs, Fascia Backing 
	.1 Install wood cants, fascia backing, nailers, curbs and other wood supports as required and secure using galvanized fasteners. 
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	1. GENERAL 
	1.1 Quality Assurance 
	.1 Execute the work of this Section by fully equipped, expert craftsmen, highly skilled in millwork fabrication. 
	.2 Quality of work and materials:  Unless otherwise specified, comply with the requirements for Premium Grade in accordance with the 2005 AWI/AWMAC Architectural Woodwork Quality Standards Illustrated Eighth Edition Version 2 (AWI/AWMAC QSI). 

	Definitions 
	.1 Exposed Surfaces:  Surfaces exposed to view.  Surfaces visible when doors and drawers are closed, backs of hinged doors and edges of hinged doors when opened. 
	.2 Semi-Exposed Surfaces:  Surfaces that become visible when drawers and doors are opened. 
	.3 Concealed Surfaces:  Surfaces not visible after installation. 

	Delivery, Storage, and Handling 
	.1 Store work in a temperature and humidity controlled area. 
	.2 Protect fire-retardant materials against high humidity and moisture. 
	.3 Provide protective coverings of suitable material for plastic laminate items; take special precautions at corners. 
	.4 Provide dry storage areas.  Stack materials with 150 mm (6") clearance off the floor. 

	Submittals 
	.1 Shop Drawings:  Show large scale details of construction.  Indicate profiles of members, jointing, fastening, strapping, cut-outs for mechanical and electrical services and related items. 
	.2 Samples:  Duplicate 150 mm x 150 mm (6" x 6") samples of plastic laminate veneers for review, show colours and details of edging, forming and construction. 

	PRODUCTS 
	2.1 Materials 
	.1 Wood members:  Clean, seasoned, straight, square and true on all four sides.  Comply with minimum size and tolerances of CSA 0141.  Grade-mark all wood materials.  Kiln dry wood materials for interior use to a moisture content of 4 to 8%, and 7 to 10% for exterior use. 
	.2 Plywood:  Veneer core plywood. 
	.1 Douglas Fir plywood:  CSA 0121; Western Softwood Plywood: CSA 0151.  Exposed two sides shall be Grade S2S, and exposed one side shall be Grade S1S. 
	.2 Hardwood Plywood:  CSA 0115, Type II (Type I for high humidity conditions).  Exposed faces of Good Sequence Matched, selected veneers, and unexposed faces of Sound Grade, So, veneers. 
	.3 Birch Faced Hardwood Plywood:  CSA 0115, Good Sequence Matched, Select White or Select Red. 

	.3 Particleboard:  ANSI A208.1, 720 kg/m3 (45 lb/ft3) density, mat formed wood particleboard. 
	.4 Concealed Framing:  NLGA, S-Dry No. 1 grade Ontario White Pine or Douglas Fir, comply with BCLMA Construction grade. 
	.5 Sealer:  Water-repellant, low VOC, clear, colourless, penetrating wood sealer, compatible with final finish. 
	.6 Hardboard:  CGSB 11-GP-3, impregnated, pressed wood with a tempering compound and polymerized by baking. 
	.7 Glue For Wood Assemblies:  CSA 0112 Series, polyvinyl adhesive. 
	.8 Plastic Laminate:  NEMA LD-3, high pressure paper base decorative laminates.  Unless otherwise specified, use the following: 
	.1 Horizontal Postform Work:  Grade HGP, 1 mm (0.040") thick. 
	.2 Horizontal Flat Work:  Grade HGS, 1.2 mm (0.048") thick. 
	.3 Vertical Postform Work:  Grade VGP, 0.7 mm (0.028") thick. 
	.4 Vertical Flat Work:  Grade VGS, 0.7 mm (0.028”) thick. 
	.5 Chemical-Resistant:  Grade HGP, 1 mm (0.040”) thick. 
	.6 Backing Sheet:  Grade BK, same thickness as facing sheets, sanded one face and manufactured by the same manufacturer as the facing sheet. 
	.7 Plastic Laminate Colours: 
	.1 Type 1:  Antique Bronze LS D493-60 by Wilsonart 
	.2 Type 2:  Mission Sage 4848-38 by Wilsonart 
	.3 Type 3:  Loden Zephyr 4844-60 by Wilsonart 
	.4 Type 4:  Mozzo Zephyr 4846-60 by Wilsonart 
	.5 Type 5:  Maple Straight Grain by Chemetal 
	.6 Type 6:  Summer Mist AC40-274-MT by Arborite 
	.7 Type 7:  Night Mist AC40-276-MT by Arborite 


	Melamine Board:  Melamine resin impregnated paper, thermally fused to particle board or MDF core. 
	.1 Type 1:  Colour to match almond S16 by Roseburg Forest Products. 
	.2 Type 2:  Colour to match Hard Rock Maple S55 by Roseburg Forest Products. 

	Cabinet Hardware:  In accordance with the Drawings. 

	Fabrication - General 
	.1 As far as practical, shop assemble work for delivery to site ready for installation and in size easily handled and to ensure passage through building openings.  Leave ample allowance for fitting and scribing on the job. 
	.2 Fabricate work square and to the required lines.  Recess and conceal fasteners and anchor heads.  Fill with matching wood plugs. 
	.3 Make each unit rigid and self supporting, suitable for individual removal. 
	.4 Provide wood members free from bruises, blemishes, mineral marks, knots, shake and other defects and select for colour, grain and texture.  Machine and hand sand surfaces exposed in the finished work to an even, smooth surface free from defects detrimental to appearance. 
	.5 Finish exposed edges and curves smooth.  Keep contrast in colour and grain in adjoining materials to a minimum. 
	.6 Provide running members in the maximum lengths obtainable.  Provide thickness of members in maximum dressed size of standard lumber.  Where thickness or width indicated is not available in hardwoods, use glue laminations to obtain sizes required. 
	.7 Spline or key solid boards 150 mm (6") and wider and glue under pressure.  Unless otherwise specified or indicated, book-match veneered faces, using selected and approved veneers.  Provide unexposed backs of veneers having the same physical characteristics as the face veneer. 
	.8 Design and fabricate work to allow for expansion and contraction of the materials.  Unless otherwise specified, work shall be glued, and blind screwed or nailed.  Properly frame material with tight, hairline joints and hold rigidly in place.  Use glue blocks where necessary. 
	.9 Conceal joints and connections wherever possible.  Locate prominent joints where directed.  Glue and pin mortise and tenon joints.  Intermediate joints between supports will not be permitted.  Set and fill surface nails.  Prevent opening-up of glue lines in the finished work. 
	.10 Comply with glue Manufacturer's recommendations for lumber moisture content, glue shelf life, pot life, working life, mixing, spreading, assembly time, time under pressure and ambient temperature. 
	.11 Provide exposed and grain of solid members and edges of exposed plywood with matching solid edging at least 6 mm (¼") thick. 
	.12 Seal finish carpentry wood items before they leave the fabricating shop.  For surfaces to receive a natural or stain finish ensure that the sealer is compatible with the final finish.  Co operate with Division 9 Section Painting and obtain written approval of proposed sealer. 
	.13 Fit shelf, door, drawer, gable and cabinet edges and other edges with 13 mm (½") hardwood edging prior to application of laminated plastic edging or subsequent finishing. 
	.14 Set nails and screws, apply wood filler to indentations, sand smooth and prepare to receive finish.  Clean, ensure surfaces are free of dust. 

	Fabrication - Cabinets 
	.1 Framing:  Solid stock framing assembled with machined dovetailed, mortised tennoned or blind dado joints adequately glued and secured with screws. 
	.2 Countertops:  Provide cut-outs for sinks, fitments and services as required. 
	.3 Gables:  Attach gables to framing with tongue and groove.  Reinforce connections with supplementary metal angles.  Route gables to receive shelf standards and fixed shelving’s.  Provide plastic laminate finished wood cleats for closet shelving and coat rod installation. 
	.4 Backs:  Conceal joints behind framing, rout backs into end gables. 
	.5 Bottoms:  Attach bottoms to front rails with tongue and groove. 
	.6 Doors:  Flush overlay construction. 
	.7 Drawers:  Solid stock fronts, backs, sides, dividers, and plywood bottoms.  Joints glued. 
	.1 Fronts:  19 mm (¾") thick 
	.2 Backs:  13 mm (½") thick. 
	.3 Dividers:  6 mm (¼") thick. 
	.4 Sides:  15 mm (e") thick, dovetail joints to fronts, grooved joints to backs. 
	.5 Bottoms:  9 mm (d”) thick, grooved into front and sides. 

	.8 Shelving:  Apply plastic laminate to visible edges, except that adjustable shelves shall be edged on front and back. 
	.9 Base:  Solid stock of height equal to base in room. 

	Fabrication - Plastic Laminate Faced Work 
	.1 Factory apply plastic laminate to interiors of all cabinetwork except drawers, but including drawer fronts and shelves, including underside of cabinets. 
	.2 Edge band doors, drawers, gables and all visible edges of plywood and particle board components with plastic laminate to match faces, strips same width as plywood or particle board. 
	.3 Apply backing sheet to laminated flatwork.  Apply uniform coating of sealer on exposed edges.  Provide backing sheet of sufficient thickness to compensate stresses caused by the facing sheet. 
	.4 Self edge straight-line-edging with flat work material and radius corners with post-forming material; apply with same adhesive as facing sheet.  Chamfer edges uniformly at approximately 20 degrees using machine router. 
	.5 Locate joints at 2400 to 3000 mm (8' to 10') o.c.  Accurately fit members together to provide tight and flush butt joints, in true planes.  Provide 6 mm (¼") blind spline and approved type draw bolts; one draw bolt for widths up to 150 mm (6") at maximum 450 mm (18") centres for widths exceeding 150 mm (6").  Colour-match adjoining units. 
	.6 Provide cut-outs as required for inserts, fixtures and fittings.  Use radiused corners and chamfer edges around cut-outs to avoid chipping laminate. 
	.7 Post-form laminate work to details indicated.  Provide same core and laminate profiles to provide continuous support and bond for the entire surface. 
	.8 Assemble work, true and square. Arrange adjacent parts of continuous laminate work to match in colour and pattern. 

	Fabrication - Trim 
	.1 Trim members shall be of sizes and profiles indicated.  Trim members shall be slow-fed work, free from chatter and other machine marks. 
	.2 Provide trim over 60 mm (2½") wide with backs ploughed or kerfed.  Mitre all joints.  Carefully machine drum-sand exposed flat surfaces.  Minimize sanding on the job. 


	EXECUTION 
	3.1 installation 
	.1 Set and secure materials and components in place, rigid, straight, level, plumb and square with hairline joints.  Scribe neatly to adjoining surfaces; install blocking and fillers required.  Secure units using concealed fasteners. 
	.2 Provide matching scribing closer strips between units and walls or similar surfaces. 
	.3 Provide heavy duty fixture attachments for wall mounted cabinet work. 
	.4 Apply sealant between units and adjacent wall and floor surface, around sills, pipes and escutcheon plates and similar areas to seal and finish installation, in accordance with Section 07900 – Joint Sealants. 
	.5 Make allowances around perimeter where fixed objects pass through or project into carpentry work to permit normal movement without restriction. 
	.6 Touch up cut edges and surfaces with sealer. 
	.7 Apply water resistant building paper or bituminous coating over wood framing members in contact with cementitious construction. 
	.8 After installation, adjust operating hardware for proper fit and function. 
	.9 Protect finished surfaces by approved means.  Do not remove until immediately before Substantial Performance. 
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	1. GENERAL 
	1.1 References 
	.1 The following is a list of standards which may be referenced in this Section: 
	.1 NBC of Canada, 2005. 
	.2 CAN/CGSB-41.22-93 Fibreglass-Reinforced Plastic Corrosion-Resistant Equipment. 
	.3 ASTM: 
	.1 C177, Standard Test Method for Steady-State Heat Flux Measurements and Thermal Transmission Properties by Means of the Guarded Hot-Plate Apparatus. 
	.2 D570, Standard Test Method for Water Absorption of Plastics. 
	.3 D635, Standard Test Method for Rate of Burning and/or Extent and Time of Burning Plastics in a Horizontal Position. 
	.4 D638, Standard Test Method for Tensile Properties of Plastics. 
	.5 D695, Standard Test Method for Compressive Properties of Rigid Plastics. 
	.6 D696, Standard Test Method for Coefficient of Linear Thermal Expansion of Plastics Between  30°C and 30°C with a Vitreous Silica Dilatometer. 
	.7 D790, Standard Test Methods for Flexural Properties of Unreinforced and Reinforced Plastics and Electrical Insulating Materials. 
	.8 D792, Standard Test Methods for Flexural Properties of Unreinforced and Reinforced Plastics and Electrical Insulating Materials. 
	.9 D2344, Standard Test Method for Short-Beam Strength of Polymer Matrix Composite Materials and Their Laminates. 
	.10 D2583, Standard Test Method for Indentation Hardness of Rigid Plastics by Means of a Barcol Impressor. 
	.11 E84, Standard Test Method for Surface Burning Characteristics of Building Materials. 



	1.2 Definitions 
	.1 FRP defined as Fibreglass Reinforced Plastic. 
	.2 RTP defined as Reinforced Thermosetting Plastic. 

	1.3 Design Requirements 
	.1 Comply with CAN/CGSB-41.22-93.  Do not regard shape of FRP units indicated as exact or complete. 
	.2 All products shall be resistant to the following chemicals: 
	.1 35% hydrogen peroxide 
	.2 38% sodium bisulphite 

	.3 Provide reinforcing ribs as required on underside of units. Design units to sustain loads imposed with a safety factory of 8 and a maximum deflection of 0.6% of span. 
	.4 Design units to applicable parameters established by the NBCC including snow loads and wind loads for return period of 1 in 30. 
	.5 Design for erection loads, effect of creep and other causes of dimensional change. 
	.6 Design for strength and integrity at service conditions in accordance with prevalent engineering practices. 

	1.4 Submittals 
	.1 Shop Drawings: 
	.1 Product Data: Catalogue information and catalogue cuts showing materials, dimensions, weights, design tasks, and showing load, span, and deflection; include Manufacturer's specifications, and details of appurtenances. 
	.2 Grating: Show dimensions, weight, size, and location of connections to adjacent grating, supports, and other Work. 
	.3 Grating Supports: Show dimensions, weight, size, location, and anchorage to supporting structure. 
	.4 Stairs, Platforms, Stringers, Handrails, Ladders, and Support Structures: 
	.1 Show dimensions, weight, size, and location of connections to adjacent supports and other Work.  
	.2 Structural calculations for platforms, ladders and cages, handrails, and other fabrications shown. 


	.2 Samples: Each type of grating, handrail, and handrail connection. 
	.3 Quality Control Submittals: 
	.1 Handling and storage requirements. 
	.2 Manufacturer's installation instructions. 
	.3 Factory test reports for physical properties of product. 
	.1 Test data for handrails and supports may supplement load calculations providing data covers the complete system, including anchorage. 
	.2 Test data for all components showing load and deflection due to load, in enough detail to prove handrail is strong enough and satisfies national, state, local standards, regulations, and code requirements, using design loads specified. 
	.3 Include test data for the following: 
	.1 Railing and post connections. 
	.2 Railing wall connections. 
	.3 Post and base connections. 
	.4 Railing expansion joint connections. 


	.4 Manufacturer's Certification of Compliance for specified products. 
	.5 Fabricator's qualification experience. 
	.6 Manufacturer’s qualification experience. 
	.7 Independent laboratory test report, dated within two (2) years of submittal date, of fire retardant testing conducted on exact type of grating proposed (not a resin test report). 

	.4 Submittals shall be in accordance with Section 01300 – Submittals. 

	1.5 Qualifications 
	.1 Designer: Calculations required for Contractor design shall be stamped by a Professional Engineer registered in the Province of Manitoba. 
	.2 Fabricator: Minimum of five (5) years experience. 
	.3 Manufacturer: Minimum of five (5) years experience in manufacturing of products meeting these specifications on projects of comparable scope. 

	1.6 Delivery, Storage, and Handling 
	.1 Preparation for Shipment: 
	.1 Insofar as is practical, factory assemble items provided hereunder. 
	.2 Ladders shall be shipped fully shop-fabricated and assembled. 
	.3 Package and clearly tag parts and assemblies that are of necessity shipped unassembled in a manner that will protect materials from damage, and facilitate identification and final assembly in field. 

	.2 Storage and Handling:  In accordance with Manufacturer's recommendations and in such a manner as to prevent damage of any kind, including overexposure to sunlight. 

	2. PRODUCTS 
	2.1 General 
	.1 Like Items of Materials:  Where possible, provide end products of one Manufacturer in order to achieve standardization for appearance, maintenance, and replacement. 
	.2 Unless otherwise specified, all products shall be manufactured by a pultruded process using vinyl ester resin. 
	.3 Products shall be manufactured with UV inhibitor additives. 
	.4 Exterior surfaces shall have a synthetic surface veil covering. 
	.5 Furnish moulded products as an option where permitted by Specifications. 
	.6 Color pigment shall be dispersed in resin system. 
	.7 All cut ends, holes, and abrasions of FRP shapes shall be sealed with resin to prevent intrusion of moisture. 

	2.2 Material Properties 
	 

	2.3 Grating and Stair Treads 
	.1 General: 
	.1 4.8 kPa minimum, unless otherwise shown. 
	.2 Maximum Deflection: 6 mm, unless otherwise shown. 
	.3 Stair Tread: 4.8 kPa uniform load or concentrated load of 1.5 kN on square area of 100 x 100 located in center of tread as per requirements of NBCC, whichever produces greater stress. 
	.4 Nonskid silica grit adhered to top surface of all bars, providing skid resistance. 

	.2 Molded Type: 
	.1 Load bars in both directions with equal stiffness. 
	.2 Square mesh, 40 mm maximum spacing centre to centre. 

	.3 Pultruded Type: 
	.1 Main bars joined by cross bars secured in holes drilled in main bars. 
	.2 Cross bars, with 150 mm maximum spacing centre to centre, shall mechanically lock main bars in position such that they prevent movement. 
	.3 Intersections:  Bond using adhesive as corrosive-resistant as pultrusion resin. 
	.4 Main Bar Ends:  Minimum bearing support width of 40 mm. 
	.5 Provide extra stiffness around openings. 

	.4 Adjustable Grating Support Pedestals: 
	.1 Adjustable-height pedestals used to support moulded type grating above sloping floors. Pedestals shall be fabricated entirely out of vinyl ester resins and be adjustable up to a height of 1.5 m. 
	.2 Provide lateral bracing for the pedestals to prevent sidesway under pedestrian traffic. Bracing members shall consist of pultruded fibreglass structural shapes attached to the pedestals with fibreglass fasteners. 
	.3 Pedestals and lateral bracing to be designed and provided by the grating Manufacturer. 

	.5 Hold-Down Clamps: Same material as grating or Type 316 stainless steel. 
	.6 Bolts and Connectors: 
	.1 Corrosion-resistant FRP or Type 316 stainless steel. 
	.2 Size and strength to meet code requirements. 

	.7 Fabrications: 
	.1 Field measure areas to receive grating. Verify dimensions of new fabricated supports, and fabricate to dimension required for specified clearances. 
	.2 Section Length: Sufficient to prevent it from falling through clear opening when oriented in span direction when one end is touching either concrete or vertical leg of grating support. 

	.8 Manufacturers: 
	.1 Fibergrate Composite Structures, Inc. 
	.2 IKG/Borden. 
	.3 Strongwell Corp. 
	.4 International Grating, Inc. 


	2.4 Structural Platforms 
	.1 Deflection and Safety Factors: 
	.1 Deflection Criteria: Not to exceed L/360. 
	.2 Safety Factors: Minimum ratios of ultimate stress to allowable static service stress: 
	.1 Flexural Members: 2.5. 
	.2 Compression Members: 3.0. 
	.3 Shear: 3.0. 
	.4 Connections: 4.0. 

	.3 Minimum design safety factors for dynamic or impact loads shall be twice the values for static service loads. 

	.2 Loads: 
	.1 4.8 kPa uniform live load over platform, unless noted otherwise on Drawings 
	.2 Static and dynamic loads for equipment shown. 

	.3 Glass fibre reinforced polyester or vinyl ester resin matrix, approximately 50% resin to-glass ratio. 
	.4 Continuous glass strand rovings shall be used internally for longitudinal strength. 
	.5 Continuous strand glass mats shall be used internally for transverse strength. 
	.6 Manufacturers and Designers: 
	.1 Strongwell Corp. 
	.2 Fibergrate Composite Structures, Inc. 


	2.5 Handrail 
	.1 Design and fabricate handrail system in accordance with the requirements of NBCC for the following loading conditions: 
	.1 Minimum horizontal load of 0.75 kN/m applied inward or outward at the top railing or guard, or a concentrated horizontal load of 1.0 kN applied at any point along the top railing or guard, whichever loading governs. 
	.2 Minimum concentrated load of 0.5 kN applied to any other element within the railing or guard assembly, not acting simultaneously with the minimum horizontal load. 
	.3 Minimum vertical load of 1.5 kN/m applied to the top rail or guard, not acting simultaneously with the minimum horizontal load. 

	.2 Design FRP handrail system as indicated and with the following characteristics: 
	.1 All FRP construction. 
	.2 All connections, except expansion connections, continuously welded. 
	.3 Anchor railing system with: Top mounted post base plate anchored to supporting structure. 
	.4 Handrail or circular cross section continuously graspable along its entire length and minimum diameter of 30 mm and maximum diameter of 50 mm. 
	.5 Vertical posts and horizontal railings of identical outside diameter. 
	.6 Formed elbows at changes of direction of handrail. 
	.7 Expansion sleeves at location of building expansion joints and at 8000 mm o.c. maximum spacing. Locate expansion sleeves within 300 mm of post. 
	.8 Railing turned back to wall, floor or post at end of run. 
	.9 Posts located maximum 150 mm each way from corner or point of change of direction. Space both posts equal distance from corner. 
	.10 Pickets and infill grillage as indicated. 
	.11 Welded end caps at railing terminations. 
	.12 Continuous 125 mm high toe-board along open sides of platforms or landings. 
	.13 Top rail not less than 1070 mm above the floor or platform on which it is installed. 
	.14 Intermediate rail midway between the top rail and floor or platform. 

	.3 Manufacturers: 
	.1 Strongwell Corp. 
	.2 Fibergrate Composite Structures, Inc. 



	3. EXECUTION 
	3.1 General 
	.1 Examine surfaces to which work is to be anchored and job conditions. 
	.2 Report conditions which would adversely affect installation. 
	.3 Do not commence installation until unsatisfactory conditions are corrected. 
	.4 Install in accordance with manufacturer's written instructions. 
	.5 Install plumb or level, rigid and neat, as applicable. 
	.6 Furnish fasteners and anchorages for complete installation. 
	.7 Seal field cut holes, edges, and abrasions with catalyzed resin compatible with original resin. 

	3.2 Grating 
	.1 Anchor grating securely to supports to prevent displacement. 
	.2 Install each grating section such that it is easily removable. 
	.3 Clearance (Grating to Vertical Surfaces): 6 mm (+ 3 mm tolerance). 
	.4 Install adjustable grating support pedestals and lateral bracing for pedestals in accordance with grating manufacturer's instructions. 

	3.3 Handrail 
	.1 Provide and install expansion and contraction connections as shown on approved Shop Drawings. 

	3.4 Structural Shapes 
	.1 Connect parts with approved connectors meeting Manufacturer's design requirements and with corrosion resistance equal to structural shapes. 
	.2 Provide supports and bracings required to comply with applicable codes and design requirements. 

	3.5 Warranty 
	.1 Submit a two (2) year warranty for Work of this Section against defects in materials and workmanship including but not limited to: 
	.1 Performance failure of units. 
	.2 Fading, discolouration, and evidence of other defects of exterior surface.  
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	1. GENERAL 
	1.1 Quality Assurance 
	.1 Firestopping and smoke sealing shall be by competent installers having minimum five (5) years experience in application of materials and systems being used, approved and trained by material or system manufacturer. 
	.2 Asbestos free firestopping and smoke seal materials and/or systems to provide closures to fire and smoke at openings around penetrations, and at openings and joints within fire separations and assemblies having a fire resistance rating, including openings and spaces at perimeter edge conditions.  System shall provide draft tight barriers to retard passage of flame and smoke, and firefighter's hose stream and passage of liquids.  System shall provide and maintain fire resistance rating of adjacent floor, wall or other fire separation assembly acceptable to authorities having jurisdiction.  Firestopping and smoke seals within mechanical (i.e. inside ducts, dampers) and electrical assemblies (i.e. inside bus ducts) will be provided as part of the work of Division 15 and 16 respectively firestopping and smoke seal around outside of such mechanical and electrical assemblies where they penetrate rated fire separations are part of the work of this section. 
	.3 Firestopping and smoke seal materials shall conform to both the temperature and flame ratings of ULC S115 and, where applicable, to ASTM E814, and other requirements of authorities having jurisdiction.  

	1.2 Submittals 
	.1 Submit Shop Drawings indicating ULC assembly number for each condition, required temperature rise and flame rating, hose stream rating, thickness, installation methods and materials of firestopping and smoke seals, damming materials, reinforcements, anchorages and fastenings, size of opening, adjacent materials and number of penetrations.  Submit copies of current ULC listings for each system and certified copies of test reports verifying that firestopping and smoke seals meet or exceed specified requirements. 

	1.3 Environmental Requirements 
	.1 Comply with requirements of WHMIS regarding use, handling, storage, and disposal of hazardous materials; and material safety data sheets acceptable to Ministry of Labour. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Certified and listed by ULC or WH in accordance with CAN4 S115 and bearing ULC or WH label, products shall be heat resistant, flexible, durable and compatible with adjacent materials and finishes.  System shall be self supporting at penetration capable to adhere and yet maintain its integrity while providing effective barrier against passage of flame, smoke and gases.  Product shall provide flame and temperature rating in accordance with requirements of National Building Code for openings in respective fire resistance rated floor, wall, or other assembly. 
	.2 Firestop Systems:  Certified by ULC, WH and listed in ULC Guide No. 40 U19. 
	.3 Firestop System Components:  Certified by ULC, WH and listed in ULC Guide No. 40 U19.13 under the Label Service of ULC. 
	.4 Cementitious Matrices:  Minimum 2758 kPa (400 psi) compressive strength when cured, to retard cable tray warping within the firestop seal. 
	.5 Firestopping and Smoke Seals at Openings Where Reinstallation Occurs:  An elastomeric or re useable cementitious matrix or putty seal; do not use a permanent cementitious seal at such locations. 
	.1 Firestopping and smoke seals at openings around penetrations for electrical bus ducts, pipes, ductwork and other electrical and mechanical items requiring sound and vibration control or allowance for expansion, contraction and other movement:  An elastomeric seal; do not use a cementitious or rigid seal at such locations. 
	.2 Firestopping and smoke seals at joints and spaces designed and required to allow movement such as building movement joints, deflection spaces, control joints, expansion joints, and similar locations shall be flexible, elastomeric seal suitable to withstand the required movement and capable of returning to original configuration without damage to seal and without adhesive or cohesive failure; do not use a cementitious or rigid seal at such locations. 
	.3 Primers:  To Manufacturer's recommendation for specific material, substrate, and end use. 
	.4 Water (if applicable):  Potable, clean and free from injurious amounts of deleterious substances. 
	.5 Damming and Backup Materials, Supports and Anchoring Devices:  To Manufacturer's recommendations, and in accordance with tested assembly being installed as acceptable to authorities having jurisdiction. 
	.6 Pipe and Duct Insulation and Wrappings:  Compatible with firestopping systems. 
	.7 Intumescent Pads:  Permanently pliable type. 
	.8 Intumescent Composite Sheet:  Composite sheet, strip or precut shapes. 
	.9 Sealants and Putty For Vertical And Overhead Joints: Non sagging. 
	.10 Sealants and fluid seals at floors:  Self levelling. 
	.11 Materials and products shall not cause stress, chemical or physical reaction, or other damage to penetrating items or adjacent materials. 



	3. EXECUTION 
	3.1 Installation 
	.1 Ensure materials and products are compatible with abutting materials, coatings and finishes. Remove applied coatings and finishes as required to permit proper installation and adhesion. 
	.2 Ensure that pipe and duct insulation and wrappings occurring within openings to receive firestopping and smoke seal are installed prior to work of this Section and that insulation and wrapping within fire seals is a ULC listed component of the system to be installed, unless ULC certified assembly permits such other insulation and wrapping to remain within the assembly.  Otherwise, precede installation of mechanical insulations or remove insulation from area of insulated pipe or duct where such pipes or ducts penetrate a fire separation.  Coordinate work of this Section with the work of Division 15, Mechanical.  Ensure the continuity and integrity of thermal and vapour barriers where such are removed, altered, or replaced, acceptable to Division 15 and the City. 
	.3 Apply firestopping and smoke seals in accordance with Manufacturer's instructions and tested designs acceptable to authorities having jurisdiction to provide required temperature and flame rated seal, and to prevent passage of smoke and liquids. 
	.4 Provide temporary forming as required and remove forming only after materials have gained sufficient strength and after initial curing.  Completely fill and seal voids with firestopping and smoke seal materials.  Do not cover up materials until full curing has taken place. Notify when completed installations are ready for inspection and prior to concealing or enclosing firestopping and smoke seals. 

	3.2 Cleaning 
	.1 Remove excess materials and debris and clean adjacent surfaces immediately after application.  Remove temporary dams after initial set of firestopping and smoke seal materials. 
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	1. GENERAL 
	1.1 General Requirements 
	.1 This Section specifies sealing Work not specified in other Sections.  Refer to other Sections for the respective sealant Work. 

	1.2 Submittals 
	.1 Samples for Initial Selection:  Provide 150 mm (6”) long cured, colour samples of Manufacturer's standard range of colours in each type of sealant for selection by Contract Administrator.  Submit samples of primer, bond breaker tape, and joint backing material, if requested. 
	.2 Product Data: Submit product information from sealant Manufacturers prior to commencement of Work of this Section verifying: 
	.1 Selected sealant materials are from those specified; 
	.2 Composition and physical characteristics; 
	.3 Surface preparation requirements; 
	.4 Priming and application procedures; 
	.5 Suitability of sealants for purposes intended and joint design; 
	.6 Test report on adhesion, compatibility and staining effect on samples of materials used on Project; 
	.7 Sealants compatibility with other materials and products with which they come in contact including but not limited to sealants provided under other Sections, insulation adhesives, bitumens, brick, stone, concrete, masonry, metals and metal finishes, ceramic tile, plastic laminates, paints; 
	.8 Suitability of sealants for temperature and humidity conditions at time of application. 


	1.3 Quality Control 
	.1 Installer:  Trained and approved by the manufacturer and having a minimum three (3) years experience in the installation of the Work described in this Section and can show evidence of satisfactory completion of projects of similar size, scope and type.  If requested, provide letter of certification from Manufacturer stating that installer is certified applicator of its products, and is familiar with proper procedures and installation requirements required by the Manufacturer. 
	.2 Maintenance Seminars:  Provide, to the City, training seminars, and recommendations on product maintenance procedures. 
	.3 Field Adhesion Testing   Every 30 m.   
	.1 The field adhesion test shall be performed as follows: 
	.1 Make a knife cut horizontally along the full width of the joint. 
	.2 Make two (2) vertical cuts (from the horizontal cut) approximately 75 mm long, along both sides of the joint. 
	.3 Place a 25 mm mark on the sealant tab. 
	.4 Grasp the 75 mm sealant tab firmly 25 mm from its bonded edge and pull at a 90° angle. 
	.5 If dissimilar substrates are being sealed, check the adhesion of sealant to each substrate separately.  This is accomplished by extending the vertical cut along one side of the joint, checking adhesion to the opposite side and then repeating for the other surface. 
	.6 Field adhesion test criteria: The sealant should tear cohesively within itself without bond loss. 
	.7 At this time the joint will be inspected for complete fill.  The joint should not have voids, and joint dimensions should match those shown on the drawings. 


	.4 Manufacturer’s Site Inspection:  Have the manufacturer’s technical representative inspect the Work at suitable intervals during application and at conclusion of the Work of this Section, to ensure the Work is correctly installed.  When requested, submit Manufacturer’s inspection reports and verification that the Work of this Section is correctly installed. 
	.5 Pre-Installation Meeting:  Two weeks prior to commencing Work of this Section, arrange for Manufacturer's technical representative to visit the Site and review preparatory and installation procedures to be followed, conditions under which the Work will be done, and inspect the surfaces to receive the Work of this Section.  Advise the Contract Administrator of the date and time of the meeting. 
	.1 Weather conditions under which Work will be done 
	.2 Anticipated frequency and extent of joint movement 
	.3 Joint design 
	.4 Suitability of durometer hardness and other properties of material to be used 
	.5 Recommendations of manufacturer for mixing of multi-component sealants 
	.6 Number of beads to be used in sealing operation and priming operation if required 


	1.4 Delivery, Storage And Handling 
	.1 Deliver materials in original, unopened containers with manufacturers labels identifying Manufacturer's name, brand name of product, grade and type, application directions and shelf life or expiry date of product. 
	.2 Handle and store materials in accordance with Manufacturer's printed directions.  Store flammable materials in safe, approved containers to eliminate fire hazards. 
	.3 Do not use sealing materials that has been stored beyond the maximum recommended shelf life. 

	1.5 Project Conditions 
	.1 Environmental Requirements:  Do not apply any sealant under adverse weather conditions, when joints to be sealed are damp, wet or frozen or when at ambient temperatures below 5°C (40°F).  Maintain minimum temperature of application during application and for 8 hours after application.  Consult manufacturer for specific instructions before proceeding and obtain Contract Administrator's approval. 

	2. PRODUCTS 
	2.1 Materials 
	.1 General:  Non-bleeding, non-migrating, capable of supporting their own weight. 
	.1 Horizontal Joints:  Self leveling 
	.2 Vertical and Overhead Joints:  Non-sag 

	.2 Sealant Type A:  ASTM C920, Type S, Grade NS, Class 25, Use NT-M-A, one component, chemical curing, urethane base, Sikaflex 1a by Sika, or Dymonic by Tremco. 
	.3 Sealant Type B:  [CAN/CGSB-19.24-M, Type 2, Class B] [ASTM C920, Type M, Grade NS, Class 50, Use NT-M-A], multi-component, chemical curing, modified polyurethane, Sikaflex 2cNS EZ Mix by Sika, or Dymeric 240 by Tremco. 
	.4 Sealant Type C:  [CAN/CGSB-19.24 M] [ASTM C920, Type M, Grade P, Class 25, Use T], multi-component, chemical curing, modified polyurethane, self-levelling, Sikaflex 2c SL by Sika, THC900 by Tremco, or Vulkem 245 by Tremco. 
	.5 Sealant Type D:  ASTM C920, Type S, Grade NS, Class 25, Use NT, one component, chemical curing, mildew resistant silicone, DC786 by Dow Corning, Sanitary 1700 by GE Silicones, or Proglaze by Tremco. 
	.6 Joint Backing:  Preformed, compressible, resilient, non-waxing, non-extruding, non-staining closed cell polyethylene or urethane foam, shape to suit intended use, oversize 25% and compatible with sealant, primer, and substrate. 
	.7 Bond Breaker Tape:  As recommended by sealant manufacturer. 
	.8 Joint Primer:  Non-staining, suitable for substrate surfaces, compatible with joint sealants and as recommended by sealant manufacturer. 
	.9 Cleaning Material:  Non corrosive, non-staining, xylol, methyl ethyl ketone, toluol, isopropyl alcohol or as recommended by sealant manufacturer and acceptable to material or finish manufacturers for surfaces adjacent to sealed areas. 
	.10 Sealants, Cleaning Materials and Primers:  Compatible with each other. 


	3. EXECUTION 
	3.1 Examination 
	.1 Ensure joints are suitable to accept and receive sealants.  Commencement of Work implies acceptance of surfaces and conditions. 
	.2 Do not apply sealant to masonry until mortar has cured. 
	.3 Before any sealing Work is commenced, test materials for indications of staining or poor adhesion. 

	3.2 Preparation 
	.1 Clean joints and spaces which are to be sealed and ensure they are dry and free of dust, loose mortar, oil, grease, oxidation, coatings, form release agents, sealers and other foreign material. 
	.2 Clean porous surfaces such as concrete, masonry or stone by wire brushing, grinding or sandblasting as required to obtain clean and sound surfaces. 
	.1 Remove laitance by grinding or mechanical abrading. 
	.2 Remove oils by abrasive blast cleaning. 
	.3 Remove loose particles present or resulting from grinding, abrading, or sandblast cleaning by thorough brushing. 

	.3 Clean ferrous metals of rust, mill scale, and foreign materials by wire brushing, grinding, or sanding. 
	.4 Wipe non-porous surfaces such as metal and glass to be sealed, except pre coated metals, with cellulose sponges or clean rags soaked with ethyl alcohol, ketone solvent, xylol, or toluol and wipe dry with clean cloth. 
	.1 Where joints are to be sealed with silicone based sealants clean joint with methyl ethyl ketone or xylol.  Do not allow solvent to air-dry without wiping. 
	.2 Clean pre coated metals with solutions or compounds which will not injure finish and which are compatible with joint primer and sealant. 

	.5 Install joint backing material to achieve correct and uniform joint profile. 
	.6 Where joint design or depth of joint prevents use of joint backing material, apply bond breaker tape to prevent three-sided adhesion. 
	.7 Do not stretch, twist, puncture, or tear joint backing.  Butt joint backing at intersections. Install bond breaker tape at back of joint where joint backing is not required or cannot be installed. 
	.8 On horizontal traffic surfaces, support joint filler against vertical movement which might result from traffic loads, including foot traffic. 
	.9 Where surfaces adjacent to joints are likely to become coated with sealant during application, mask them prior to priming and sealing. 
	.10 Do not exceed shelf life and pot life of materials, and installation times, as stated by manufacturers. 
	.11 Be familiar with work life of sealant to be used.  Do not mix multiple component materials until required for use. 
	.12 Use materials as received from manufacturer, without additions, deletions, and adulterations of materials. 
	.13 Mix multiple component sealants and bulk sealants using mechanical mixer capable of mixing without mixing air into material, strictly in accordance with Manufacturer’s directions and recommendations.  Continue mixing until material is homogeneously blended, uniform in colour, and free from streaks of unmixed material.  Install compound prior to start of hardening or curing cycle. 
	.14 Seal joints in surfaces to be painted before surfaces are painted.  Where surfaces to be sealed are prime painted in shop before sealing check to make sure prime paint is compatible with primer and sealant.  If they are incompatible, inform Contract Administrator and change primer and sealant to compatible types approved by Contract Administrator. 
	.15 Where irregular surface or sensitive joint border exists, apply masking tape at edge of joint to ensure joint neatness and protection. 
	.16 Prime joints is mandatory applied as instructed by sealant manufacturer.  Prime sides of joints for type of surface being sealed prior to application of joint backing, bond breaker, or sealant. 

	3.3 Application 
	.1 Apply sealant using hand operated guns or pressure equipment fitted with suitable nozzle size and equipment approved by sealant manufacturer.  Apply in accordance with manufacturer's directions and recommendations. 
	.2 Force sealant into joint and against sides of joints to obtain uniform adhesion.  Use sufficient pressure to completely fill all voids in joint regardless of variation in joint widths and to proper joint depth as prepared.  Ensure full firm contact with interfaces of joint.  Superficial pointing with skin bead shall not be acceptable. 
	.3 Finish face of compound to form smooth, uniform beads.  At recesses in angular surfaces, finish compound with flat face, flush with face of materials at each side.  At recesses in flush surfaces, finish compound with concave face flush with face of materials at each side. 
	.4 Compound may be tooled, provided that such tooling does not damage seal or tear compound.  Avoid pulling of sealant from sides. 
	.5 Tool surfaces as soon as possible after sealant application or before any skin formation has occurred, particularly when using silicone sealants. 
	.6 Joint surfaces shall be straight, neatly finished, free from ridges, wrinkles, sags, dirt, stains, air pockets and embedded foreign matter or other defacement and be uniform in colour, free from marbling and/or colour streaking due to improper mixing or use of out of shelf life products. 

	3.4 Sealant Schedule 
	.1 Use one of sealants specified for each type in following locations.  Ensure sealant chosen for each location is recommended by manufacturer for use for conditions encountered. 
	.2 Refer to Drawings for sealing Work not specifically listed in this Section. 
	.3 Seal following joints with Sealant Type A: 
	.1 Interior non-rated masonry and gypsum board control joints. 
	.2 Interior top of non-rated masonry walls to structure above. 
	.3 Interior hollow metal door, window and screen frames, both sides. 

	.4 Seal following joints with Sealant Type D: 
	.1 Underside of rims of sinks between sink rims and counters/vanities. 
	.2 Around pipes and conduits passing through walls and ceilings in washrooms.  Conceal sealant with escutcheons. 
	.3 Joints in ceramic tile walls where joints occur over control joints in masonry back-up and where joints occur over control joints between cast-in-place concrete and masonry back-up. 
	.4 Joints between counters/vanities and walls in washrooms. 
	.5 Joints between urinals and walls in washrooms. 
	.6 Joints between water closets and walls in washrooms. 
	.7 Joints between wall mounted lavatories and walls in washrooms. 
	.8 Joints between access panels and walls. 
	.9 Joints between splash backs and walls. 


	3.5 Repair 
	.1 Remove any compounds not complying with requirements specified herein.  Exercise care in removal operations not to mar or damage finishes adjacent to joints.  Repeat preparation, priming, and installation of new material as specified to provide finished Work complying with specified requirements, and acceptable to Contract Administrator.  Do such repair work at no extra cost to City. 

	3.6 Cleaning 
	.1 Immediately clean adjacent surfaces which have been soiled and leave Work in neat, clean condition.  Remove excess materials, compounds smears or other soiling resulting from application of sealants.  Use recommended cleaners and solvents. 

	3.7 Protection of Completed Work 
	.1 Provide approved, non staining means of protection for completed joint sealant installations where required to protect Work from mechanical, thermal, chemical and other damage by construction operations and traffic. 
	.2 Maintain protection securely in place until completion of Work.  Remove protection when so directed by Contract Administrator. 

	3.8 Warranty 
	.1 Warrant Work of this Section against defects and deficiencies including cracking, crumbling, melting, shrinkage, sag, failure in adhesion, cohesion or reversion, air and moisture leakage, marbling or streaking due to improper mixing, discolouration due to dirt pick-up during curing and staining of adjacent materials. 
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	1. GENERAL 
	1.1 Design Requirements 
	.1 Design frame assembly to accommodate expansion and contraction when subjected to minimum and maximum surface temperature of  35°C to 35°C. 
	.2 Maximum deflection for exterior steel entrance screens and transoms under wind load of 1.2 kPa not to exceed 1/175th of span. 
	.3 Install work to CSDFMA Installation Guide. 

	1.2 Quality Assurance 
	.1 Fabrication:  Comply with requirements of Canadian Steel Door and Frame Manufacturers' Association. 
	.2 Source Limitations:  Obtain doors and frames through one source from a single manufacturer. 

	1.3 Requirements of Regulatory Agencies 
	.1 Fire Rated Assemblies:  Labelled and listed by a nationally recognized testing agency having factory inspection service in conformance with CAN4 S104M and CAN4 S105M for fire protection ratings indicated. 
	.2 Oversize Fire Rated Assemblies:  For units exceeding sizes of tested assemblies, provide certification by a testing agency acceptable to authorities having jurisdiction that doors comply with construction requirements for tested and labelled fire protection rated assemblies except for size. 
	.3 Install labelled steel fire rated doors and frames to NFPA 80 except where specified otherwise. 

	1.4 Submittals 
	.1 Shop Drawings:  Indicate each type of door and frame, material, steel core thicknesses, mortises, reinforcements, location of exposed fasteners, openings, arrangement of hardware and fire rating. 

	1.5 Delivery, Storage, and Handling 
	.1 Brace and protect doors and frames to prevent distortion during shipment.  Store in a secure dry location. 
	.2 Store doors vertically, resting on planks, with blocking between to allow air to circulate. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Metallic Coated Sheet Steel:  ASTM A568M Class 1 Commercial grade steel, hot-dip galvanized to ASTM A 653/A653M ZF75/A25 zinc coated (Galvanized) or ZF180/A40 zinc-iron alloy-coated (Galvannealed). 
	.2 Minimum Core Thickness, Without Coating:  Metallic Coated Sheet Steel: 
	.1 Interior Door and Sidelight Frames:  1.519 mm (0.060”) 
	.2 Doors and Panels, Hollow Steel Construction 
	.1 Face Sheets:  1.519 mm (0.060”) 
	.2 Vertical Stiffeners, 0.912 mm (0.036”) 

	.3 Lock and Strike Reinforcements:  2.66 mm (0.1”) 
	.4 Hinge and Pivot Reinforcements:  3.416 mm (0.134”) thick by 38 mm (1½”) wide by 150 mm (6”) longer than hinge and pivot, secured by not less than 6 spot welds. 
	.5 Flush Bolt Reinforcement:  2.66 mm (0.1”) 
	.6 Surface Applied Hardware Reinforcements:  2.66 mm (0.1”) 
	.7 Closer or Holder Reinforcements:  2.66 mm (0.1”) 
	.8 Top and Bottom End Channels and Caps:  1.6 mm (0.060”) 
	.9 Mortar Guard Boxes:  0.759 mm (0.03”) 
	.10 Glass Stops (Screw Fixed or Snap-In Types):  0.912 mm (0.036”) 
	.11 Floor Anchors:  1.6 mm (0.060”) 
	.12 Jamb Spreaders:  0.912 mm (0.036”) 
	.13 Frame Anchors: 
	.1 Masonry T strap Type:  1.214 mm (0.048”) 
	.2 Masonry Stirrup-strap Type:  50 mm x 250 mm x 1.6 mm (2” x 10” x 0.060”) 


	.3 Adhesives for Steel Components:  Heat resistant, spray grade, resin reinforced neoprene/rubber (polychloroprene) based, low viscosity, contact cement. 
	.4 Touch up primer:  CAN/CGSB 1.181, Zinc rich primer. 
	.5 Door Silencers: single stud rubber/neoprene type. 
	.1 Single Door:  Three (3) silencers on strike jamb. 
	.2 Double Door:  Two (2) silencers at head of each door leaf. 

	.6 Welding:  CSA W59-M. 
	.7 Filler:  Metallic paste, manufacturer's standard. 
	.8 Thermal Break:  Rigid polyvinylchloride extrusion. 

	2.2 Fabrication - General 
	.1 Fabricate work in accordance with CSDFMA specifications. 
	.2 Blank, reinforce, drill, and tap units for mortised, templated hardware, and electronic hardware using templates provided by the hardware suppliers.  Reinforce units for surface mounted hardware. 
	.3 Do welding to CSA W59. 
	.4 Apply at factory; touch up primer to doors and frames manufactured from metallic coated steel where coating has been removed during fabrication. 
	.5 Make provisions in doors and frames to suit requirements of Section providing security devices. 
	.6 Fabricate fire rated assemblies to ULC requirements and bearing ULC, cUL or Warnock Hersey International Ltd., label, as acceptable to authorities having jurisdiction. 
	.7 Locate fire rating labels on the inside of the frame hinge jamb and door hinge edge midway between the top hinge and the head of the door. 

	2.3 Fabrication – Frames and Screens 
	.1 Fabricate frames to profiles and maximum face sizes as required to suit design, welded construction.   
	.2 Cut mitres and joints accurately and weld continuously on inside of frame profile. 
	.3 Grind welded corners and joints to flat plane, fill with metallic paste filler and sand to uniform smooth finish. 
	.4 Protect mortised cutouts with mortar guard boxes in masonry and concrete constructions.  Conceal fastenings except where exposed fastenings are required.   
	.5 Fabricate metal screens to profiles required.  Supply jamb and mullion extensions and anchors required to secure screens to the structure or framing provided under other construction.  Fabricate anchorage to prevent transfer of load from support framing to the screens when deflection of structure occurs.  Provide concealed reinforcement for screens to receive handrails.  Provide closely fitted steel glass stops where required.  Mitre corners.  Drill and countersink fasteners symmetrically at min 150 mm (6") o.c.  Screw stops in place. 
	.6 Provide jamb anchors for fixing at floor. 
	.7 Provide three bumpers on strike jamb for each single door, and two bumpers at head of frame for each door leaf in double doors. 

	2.4 Fabrication - Doors 
	.1 Doors General: Fabricate swing type doors, flush, with provision for glass and/or louvre openings as required.  
	.2 Fabricate doors with longitudinal edges seamless, continuously welded, filled and sanded flush. 
	.3 Hollow Steel Construction:  Form each face sheet for exterior and interior doors from sheet steel.  Reinforce doors with vertical stiffeners, securely welded or laminated to each face sheet at 150 mm (6”) on centre maximum.   
	.4 Fabricate doors with top and bottom steel channels full width of door and welded to both faces.  

	2.5 Fabrication – Glazing Stops 
	.1 Fixed Glazing Stops:  Formed integral with door faces and frames, minimum 16 mm (e”) high, unless otherwise indicated. 
	.1 Locate fixed stops on outside of exterior and on secure side of interior doors and frames. 

	.2 Loose Glazing Stops:  Minimum 0.8 mm (0.032”) thick, formed channel, fabricated from same material as frames in which they are installed.  Minimum 16 mm (e”) high unless otherwise indicated. 
	.1 Locate loose stops on inside of doors and frames. 

	.3 Form corners of stops with butted or mitered hairline joints. 
	.4 Coordinate rabbet width between fixed and loose stops with type of glazing and type of installation indicated. 
	.5 Fasteners:  Vandal resistant, countersunk flat or oval head machine screws spaced uniformly not more than 225 mm (9”) o.c., and not more than 50 mm (2”) from each corner. 


	3. EXECUTION 
	3.1 Installation - General 
	.1 Install fire rated assemblies in accordance with NFPA 80. 
	.2 Touch up with primer galvanized finish damaged during installation. 

	3.2 Installation - Frames 
	.1 Set frames plumb, square, level and at correct elevation. 
	.2 Provide suitable anchors to suit construction.  Use one base anchor and two wall anchors per jamb side for frames up to 1500 mm (60") and one additional wall anchor per jamb side for each additional height of 750 mm (30") or fraction thereof. 
	.3 Secure anchorages and connections to adjacent construction. 
	.4 Brace frames rigidly in position while building in.  Install temporary horizontal wood spreader at third points of door opening to maintain frame width.  Remove temporary spreaders after frames are built in. 
	.5 Make allowances for deflection of structure to ensure structural loads are not transmitted to frames. 

	3.3 Installation - Doors 
	.1 Provide even margins between doors and jambs and doors and finished floor and thresholds as follows: 
	.1 Hinge side: 3 mm (c"). 
	.2 Latchside and head: 3 mm (c"). 
	.3 Finished floor for non-rated assemblies:  12 mm (½"), unless otherwise indicated. 
	.4 Finished floor for rated assemblies:  To NFPA 80 requirements. 

	.2 Adjust operable parts for correct function. 

	3.4 Cleaning 
	.1 Clean and make good all surfaces soiled or otherwise damaged in connection with work.  Upon completion of work and remove debris, equipment and excess material from Site. 
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	1. GENERAL 
	Quality Assurance 
	.1 Quality of work and materials:  Unless otherwise specified, comply with the requirements for Premium Grade in accordance with the 2005 AWI/AWMAC Architectural Woodwork Quality Standards Illustrated Eighth Edition Version 2 (AWI/AWMAC QSI). 
	.2 Source Limitations, Doors:  Obtain doors through one source from a single manufacturer. 

	Definitions 
	.1 Exposed Surfaces:  Surfaces visible when doors are opened, backs of hinged doors and edges of hinged doors exposed when opened. 

	Submittals 
	.1 Door Sample:  Submit one 300 x 300 mm (12" x 12") corner sample showing construction, edge details, core and face veneers. 
	.2 Shop Drawings:  Indicate location, size, and hand of each door; elevation of each kind of door; construction details; location and extent of hardware blocking; and other pertinent data: 
	.1 Dimensions and locations of cutouts, mortises and holes for hardware. 
	.2 Grain pattern and veneer matching. 
	.3 Factory finish requirements. 
	.4 Jointing, fastening and related items. 


	1.4 Delivery, Storage, and Handling 
	.1 Ensure complete protection of edges and finishes during shipment to the Job Site. 
	.2 Mark each door on top and bottom rail with opening number used on Shop Drawings. 
	.3 Store work in well ventilated room, off floor, in accordance with Manufacturer's Recommendations. 

	1.5 Project Conditions 
	.1 Environmental Limitations:  Do not deliver or install doors until building is enclosed, wet work is complete, and HVAC system is operating and will maintain temperature and relative humidity at occupancy levels during the remainder of the construction period. 

	PRODUCTS 
	2.1 Materials 
	.1 Wood Veneer for Stained Finishing:  AWI/AWMAC QSI Grade A, Birds Eye Maple, plain sliced, equal width, uniform, clean, without open defects, patches, plastic repair, minimum 0.80 mm (1/32") thick after sanding. 
	.1 Match Between Veneer Leaves:  Book match. 
	.2 Assembly of Veneer Leaves on Door Faces:  Balance match. 

	.2 Particleboard:  ANSI A208.1, extruded particle board, minimum density of 448 kg/m3 (28 pcf). 
	.3 Crossbanding:  Composite or 1.6 mm (1/16") thick hardwood. 
	.4 Stiles and Rails:  Hardwood or structural composite lumber/hardwood.  Stile thickness minimum 38 mm (1½") and rail thickness minimum 28 mm (1c"). 
	.5 Hardware Blocking, Non-Rated Doors:  150 mm (6”) glued block or structural composite lumber in particleboard core doors as follows: 
	.1 Top rail blocking in doors indicated to have closers. 
	.2 Bottom rail blocking in indicated to have kick or mop plates, and mortised or surface bottom door sweeps. 
	.3 Midrail blocking, in doors indicated to have exit devices. 

	.6 Exposed Door Edge:  Minimum 6 mm (¼") hardwood, one piece full length, no joints, species to match wood veneer. 
	.7 Resilient Bumpers:  Round, black rubber, 3 mm (c") thick, adhesive mount. 
	.8 Adhesive:  Waterproof type, suitable for specific end use. 

	Fabrication 
	.1 Wood Veneer Doors, Solid Core:  Particleboard core, 5 ply construction, full length stiles and rails bonded to core.  AWI/AWMAC QSI No. 2 MC edge.  Laminate crossbandings to core, stiles and rails.  Hot press veneer in accordance with manufacture's instructions. 
	.2 Completely seal wood edges and edges of cut outs in shop using sealers compatible with final Site finish.  Apply sealer in accordance with the Manufacturer's printed instructions. 
	.3 Bevel edges of single acting doors 3 mm (c") on lock side and 1.6 mm (1/16") on hinge side. 
	.4 Undercut doors for carpet in the plant. 


	EXECUTION 
	3.1 Installation 
	.1 Install work of this Section plumb, square, true, rigid and secure.  Conceal fastenings in the finished work unless otherwise indicated on final reviewed shop drawings and in accordance with Manufacturer's printed instructions. 
	.2 Provide even margins between doors and jambs and doors and finished floor as follows: 
	.1 Hinge side: 3 mm (c"). 
	.2 Latchside and head: 3 mm (c"). 
	.3 Finished floor for non-rated assemblies:  12 mm (½"). 


	Warranty 
	.1 Provide a five (5) year warranty commencing on date of Substantial Performance against defects in the materials and workmanship for wood doors, including but not limited to warping, cupping, twisting, shrinkage, swelling, delaminating and splitting. 
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	1. GENERAL 
	1.1 Quality Assurance 
	.1 Furnish services of an Architectural Hardware Consultant (AHC) for preparation of hardware shop drawings, keying, co ordination with other Sections, consultation with the City and the Contract Administrator and for On Site inspections. 
	.2 Inspect all hardware after installation by the Manufacturer's Representative who shall certify in writing to the City, that all hardware has been supplied and installed in accordance with the specifications and reviewed Shop Drawings, and are functioning properly. 
	.3 Hardware for doors in fire separations and exit doors certified by a Canadian Certification Organization accredited by Standards Council of Canada. 
	.4 Provide to applicable Sections templates and information required for proper preparation and application of hardware in ample time to facilitate progress of Work. 
	.5 Before supplying and installing any hardware, carefully check Hardware Schedule, Drawings and Specifications.  Verify door hands, door and frame material and operating conditions, and assure that hardware will fit work to which it is to be attached.  Advise Contract Administrator in writing of required revisions.  
	.6 Templates: Check Hardware Schedule, Drawings and Specifications, and Supply promptly to applicable Sections any templates, template information and Manufacturer's literature, required for proper preparation for hardware, in ample time to facilitate progress of work. 
	.7 Provide services of competent mechanics for the installation of hardware.  Make adjustments necessary to leave hardware in perfect working order.  Provide written summary of work completed and status of all items, including any adjustments, revisions or modifications. 
	.8 Maintenance Seminar: Instruct the City regarding proper care, cleaning and general maintenance. 
	.9 Source Limitations: Obtain each type of product from a single Manufacturer. 

	1.2 Regulatory Requirements 
	.1 Ensure hardware for fire rated openings complies with requirements of authorities having jurisdiction, with door and frame Manufacturer's tested assemblies, and that hardware items bear labels acceptable to authorities having jurisdiction. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Type and Design: Matching in all respects to samples of hardware and finishes approved by City.  Use one Manufacturer's products for all similar items. 
	.2 Metal Finishes: Free from defects, clean and unstained, and of uniform colour. 
	.3 Fire Rated Doors: Meeting requirements of ULC as part of fire rated door assembly, with ULC or WHI label, or as acceptable to authority having jurisdiction. 
	.4 Fasteners: Screws, bolts, expansion shields and other fastening devices as required for satisfactory installation and operating of hardware. 
	.1 Same finish as hardware to which it is to be fastened. 

	.5 Supply hardware complete with all necessary screws, bolts and other fastening of suitable size and type to anchor the hardware in position neatly and properly in accordance with the best practices and to the Contract Administrator's approval. 
	.6 Fastenings: All fastenings shall harmonize with the hardware materials and finishes. 
	.7 Hardware for fire rated and labelled door and frame assemblies: ULC listed or as accepted by authorities having jurisdiction. 
	.8 Following Manufacturer's are acceptable subject to review by the City of samples and list of items proposed. 
	.1 Hinges: 
	.1 All Doors: Full mortised, stainless steel, minimum 114 mm x 102 mm, heavy weight, 5 knuckles, ball bearing, stainless steel screws. 
	.2 Non Removal Pin: Out swinging exterior doors and where scheduled. 
	.3 Stamp hinge catalogue numbers on face of leaf of each hinge at factory to enable easy recognition of hinge material and manufacture after doors are hung. 
	.4 Where doors are required to swing to 180 degrees, Supply and Install hinges of sufficient throw to clear trim. 

	Locksets: 
	.1 Type and Finish: Heavy duty, stainless steel construction, orb handle and raised escutcheon. 
	.2 Backset: 125 mm for exterior doors, 70 mm for interior doors. 
	.3 Cylinders: 6 pin cylinders. 
	.4 Strikes: Stainless Steel, ANSI standard size with curved lip strikes for latch bolts and no lip strikes for dead locks.  Provide complete with wrought boxes finished to match strike. 

	Closers: 
	.1 Hydraulically controlled and full rack and pinion operation, clear anodized aluminium arm and full cover. 
	.2 Adjustable closing speed, latch speed and back check control. 
	.3 Adjustable swing power. 
	.4 Install all necessary attaching brackets, mounting channels, cover plates where necessary for correct application of door closers. 
	.5 Parallel arms at out swinging exterior doors and at interior doors where specified. 
	.6 Delayed action for barrier free application. 
	.7 Coordinate closers with overhead holders. 

	Construction Keying: 
	.1 Equip lock cylinders in construction system. 
	.2 The construction key system to be inoperative once the City's keys are inserted in the cylinders. 

	Push Plates and Kickplates: 
	.1 Length: 40 mm (1½") less than door width for single doors and 20 mm (¾") less than door width for doors in pairs. 
	.2 Thickness: 1.3 mm (0.050"), free of rough or sharp edges.  Corners and edges to be slightly radiuses. 
	.3 Installation:  3M tape. 

	.6 Surface Bolts: 
	.1 Stainless steel top and bottom bolts, chain pull for top bolt. 
	.2 Dust free strikes. 

	.7 Door Stops: 
	.1 Surface mount, stainless steel retainer, half dome shaped neoprene stop. 
	.2 Install floor stops in manner so as not to create a tripping hazard and allows maximum opening of doors. 
	.3 Supply and Install door stops of height to engage doors. 

	.8 Astragals: Stainless steel bar with neoprene bulb. 
	.9 Weatherstrippings: Surface mounted extruded aluminium housing with neoprene bulb having spring mounted adjustment, 770A by Zero International. 
	.10 Door Bottoms: Surface mounted, extruded aluminium housing, pressure spring loaded neoprene bulb, 365A by Zero International. 
	.11 Thresholds: Extruded aluminium, high seat, except flat saddle for barrier free application. 


	2.2 Keying System 
	.1 Lay out keying system for building in consultation with the City.  Keying system shall include keying alike, keying differently, keying in groups, master keying and grand master keying locks and exit devices as required. 
	.2 Prepare and submit keying chart and related explanatory data for approval.  Do not order cylinders until written confirmation of keying arrangements is received from the City.  
	.3 Stamp keys "DO NOT DUPLICATE". 
	.4 Provide two (2) change keys for each lock.  Three (3) keys for each submaster level and six (6) grand master keys.  In the case of keyed alike groups, supply six (6) cut keys only and supply the balance as blanks. 
	.5 Supply 1 Key Control System complete with cabinet and necessary components as Lund Model 1201, 2 tag system. 
	.6 Confirm with Contractor and the City for shipping directions. 


	3. EXECUTION 
	3.1 Preparation 
	.1 Thoroughly check design and provide required hardware for openings to required detail. 
	.2 Trim undesignated openings with hardware of equal quality and design to that specified for similar opening. 
	.3 Furnish door and frame Manufacturers with complete instructions and templates for preparation of their Work to receive hardware. 

	3.2 Installation 
	.1 Install finish hardware to template in accordance with Manufacturer's written instructions.  Do not modify finish hardware without Manufacturer's written approval. 
	.2 Install finish hardware for fire rated doors in accordance with NFPA 80 requirements. 
	.3 Install finish hardware secure, plumb, level, and true to line. 
	.4 Cut and fit to substrates avoiding damage and weakening.  Reinforce attachment substrate as necessary for proper installation and operation. 
	.5 Size cutouts so that hardware item completely covers cut out. 
	.6 Mortise work to correct location and size without gouging, splintering, and causing irregularities in exposed finish work. 
	.7 Where cutting and fitting is required on substrates to be painted or similarly finished, install, fit, and adjust hardware prior to finishing. 
	.8 Remove hardware and place in original packaging. 
	.9 Re-install hardware after finishing operation is complete. 
	.10 Install hardware items affixed to concrete and masonry with machine screws and threaded metal expansion shields. 
	.11 Set, fit and adjust hardware according to Manufacturer's templates and instructions.  Hardware shall operate freely.  Protect installed hardware from damage and paint spotting. 
	.12 Consult with manufacturer of security hardware items such as door monitoring equipment, card reader access equipment, electric strikes, and electric hinges operated by card access equipment and combination magnetic door holder releases/door closers and install in accordance with Manufacturer's recommendations under the Contractor’s supervision Sections Fire Detection and Alarm System.  Use templates as supplied by Manufacturer for predrilling doors and frames. 
	.13 Pre drill kickplates and doors before attachment of plates.  Apply with water resistant adhesive and countersunk stainless steel screws. 
	.14 Weatherstrip exterior doors.  Install effectively to tightly seal entire perimeter of door.  Secure in place with non ferrous screws, in accurate alignment. 
	.15 Maintain integrity of weather seal at head of doors fitted with closers.  Adapt weatherstripping as required to achieve specified performance and provide any necessary accessories. 
	.16 After installation of hardware under this Section, check opening units for correct fit and uniformity of space around perimeter of units, or between units.  Provide smoothly operating opening units free from binding. 

	3.3 Field Quality Control 
	.1 Have hardware Manufacturer’s Representative visit Site and submit written report of each visit to Site, giving storage conditions and installation details, date and name of hardware Manufacturer's Representative.  
	.2 Before completion of Work but after hardware installation, have hardware Manufacturer's Representative inspect work and submit certificate to Contract Administrator stating that final inspection has been made and that hardware of proper type has been properly installed and adjusted, is in good working order and condition, and is in conformance with Contract requirements. 

	3.4 Adjustments and Cleaning 
	.1 Adjust and clean hardware according to Manufacturer's written instructions. 
	.2 Turn over construction keys and extractor key to the City and provide any required adjustment or modifications prior to Substantial Performance of the Contract. 
	.3 Hand over to the City Grand master and master keys, Change Keys, Control Keys and Permanent Cylinders and core.  The City will be responsible for interchanging temporary construction cores with permanent cylinder cores in locks.  Temporary construction cores will be returned to Contractor. 

	3.5 Extended Warranty 
	.1 Warrant work against defects in materials and quality of performance for a period of five (5) years for door closers and two (2) years for other hardware. 
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	1. GENERAL 
	1.1 Quality Control 
	.1 Perform work in accordance with recommendations of Glazing Association of North America (GANA).  Size glass to Code requirements and verify that openings for glazing are correctly sized and within tolerance. 
	.2 Glass Lites:  Float, tempered, or heat strengthened and in thicknesses in accordance with requirements of glass manufacturer as substantiated by the glass manufacturer's stress analysis for each location required, unless otherwise indicated. 
	.3 Use a safety factor of 2.5:1 minimum for glass design. 

	1.2 Environmental Requirements 
	.1 Install glazing when ambient temperature is 10°C minimum. Maintain ventilated environment for twenty four (24) hours after application. 
	.2 Maintain minimum ambient temperature before, during and twenty four (24) hours after installation of glazing compounds. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Float Glass: CAN/CGSB 12.3, clear, glazing quality, minimum 6 mm (¼") thick. 
	.2 Tempered Safety Glass:  CAN/CGSB-12.1 Type 2, Class B, minimum 6 mm (¼") thick, heat treated using the horizontal tong free method, with roll-wave distortion parallel to bottom edge of glass as installed. 
	.3 Heat Strengthened Glass:  ASTM C1048 Type HS, minimum 6 mm (¼") thick, heat treated using the horizontal tong free method, with roll-wave distortion parallel to bottom edge of glass as installed. 
	.4 Wired Glass:  Clear, 6 mm (¼") thick, polished Georgian 12 mm (½") square wire-reinforced, float glass, having the required fire resistance rating based on ULC testing. 

	2.2 Mirror Materials 
	.1 Mirrors:  CAN/CGSB-12.5, Type 1A, polished and coated float glass, minimum 5 mm thick, mirror back coated with epoxy paint. 
	.2 Mirror Backpaint, Sealer and Adhesive - basis of design products:  Products specified are products by Palmer Products Corporation.  Products by other manufacturers similar in function, design, performance, and construction complying with requirements of this Section may be incorporated into the Work subject to Contractor Administrator’s acceptance. 
	.1 Backpaint:  Mirro-Bac Paint. 
	.2 Sealer:  Mirro-Mastic Bond. 
	.3 Adhesive:  Mirro-Mastic. 


	2.3 Accessories 
	.1 Glazing materials, primers and cleaning solvents:  Mutually compatible, standard colours. 
	.2 Glazing Compound:  CAN2 19.13, one component silicone base. 
	.3 Glazing Tape:  Extruded, ribbon shaped, non drying, non skinning, non oxidizing, reinforced, polyisobutylene tape of sufficient width and thickness, 6 mm (¼") minimum, to permit a continuous seal.  
	.4 Shims, Spacers and Setting Blocks:  45, 50 and 90 Durometer A hardness + 5 respectively, neoprene rubber. Resistance to sunlight, weathering, oxidation and permanent deformation under load shall be prime essentials of shims, spacers and setting blocks. 
	.5 Glazing Gaskets:  Neoprene, EPDM, thermoplastic or other approved material, of sufficient thickness to be 25% compressed when installed.  Gaskets shall have a 13.8 MPa (2000 psi) tensile strength, Durometer A hardness of 50, + 5, resistance to permanent set  30% maximum, minimum elongation at break of 300% and resistance to ozone showing no cracks. 

	2.4 Fabrication 
	.1 Accurately size glass to fit openings allowing clearances recommended by Glass Association of North America.  Cut glass clean and free of nicks and damaged edges.  Grind smooth and polish exposed glass edges.  Do not cut or abrade tempered, heat treated, or coated glass. 
	.2 Mirrors:  Polished flat edges, regardless of mounting methods. 
	.3 Glass shelf:  Grind arris to edges which will be unexposed in the finished work.  Flat polish glass shelf edges which will be exposed in the finished work. 


	3. EXECUTION 
	3.1 Inspection 
	.1 Verify dimensions at the site before proceeding with fabrication or glazing units. 
	.2 Ensure that openings are free from distortion, and that surfaces are free from protrusions that will obstruct face and edge clearances. 
	.3 Ensure that wood is sealed; ferrous metals are painted or zinc coated; and that surfaces are suitable for adhesion of the glazing materials. 
	.4 Ensure that operable units to be glazed are adjusted for proper operation. 
	.5 Ensure that surfaces to receive mirrors are sealed. 
	.6 Ensure that ambient and surface temperatures are above 5°C. 

	3.2 Preparation 
	.1 Free rabbets, stops and glass edges of dust, dirt, moisture, oil and other foreign matter detrimental to or obstructing the glazing material. 

	3.3 Installation - General 
	.1 Handle and install glass in accordance with Manufacturer's directions.  Prevent nicks, abrasions and other damage likely to develop stress on edges. 
	.2 Without limitations, cracked or scratched glass, shrinking, cracking, staining, hardening, sagging of glazing materials; loosening or rattling of glass; leaking of glazed joints will be rejected. 
	.3 Remove and replace glazing stops in original locations, using original fasteners, securely set and undamaged. 
	.4 Use setting blocks and spacers as required to properly support the glass, centred in place in the glazing space independent of the materials and to uniformly distribute its load. 
	.5 Use a minimum of 2 setting blocks, located at the quarter points.  Locate spacers at jamb edges of glass, uniformly spaced at 600 mm (24") o.c. maximum, and 300 mm (12") maximum from top and bottom. 
	.6 Set glass properly centred with uniform bite and face and edge clearance, free from twist, warp or other distortion likely to develop stress. 
	.7 Leave labels on glass until it has been set and inspected and approved.  Leave glass whole and without cracks, scratches or other defects and with setting in perfect condition at completion, to the approval of the Contract Administrator.   
	.8 Remove rejected, broken or damaged glass due to defective materials or improper setting and replace with perfect materials.  Units producing distorted vision will be rejected and replaced at the reasonable discretion of the Contract Administrator. 

	3.4 Interior Glazing 
	.1 Set glazing in fire rated assemblies in accordance with NFPA 80 and the Code requirements. Install glazing to ULC tested proprietary methods of installation. 
	.2 Unless otherwise specified, all interior glazing shall be dry glazed. 
	.3 Provide glazing gasket around entire perimeter of glass.  Make tight butt joint at corners of lights.  Place setting blocks at sill and spacers at both jambs as required to centre the unit in the frame.  Place the unit into the frames and apply the stops against the gaskets.  Tighten the screws or clips to obtain positive uniform pressure avoiding excessive pressure. 
	.4 Ensure rattle-free cushioning. 

	3.5 Installation - Mirrors, Adhesive Method 
	.1 Backpaint mirrors and apply full coat of sealer to substrates prior to installation, in accordance with manufacturer's recommendations. 
	.2 Install mirrors using dollops of mirror adhesive at spacing recommended by the manufacturer of the mirror adhesive for 60% coverage.  Brace mirrors in place until adhesive has set.  Locate joints as shown. 

	3.6 Cleaning 
	.1 Clean and make good to the approval of the Contract Administrator, surfaces soiled or otherwise damaged in connection with the work of this Section.  Pay the cost of replacing finishes or materials that cannot be satisfactorily cleaned. 
	.2 Upon completion of the work, remove all debris, equipment and excess material resulting from the work of this Section from the site. 

	3.7 Warranty 
	.1 Warrant mirrors against defects in materials and workmanship for a period of five (5) years against silver deterioration and for a period of two (2) years against loosening the metal frames or fastening, and against cracking of the mirrors. 
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	1. GENERAL 
	1.1 Quality Control 
	.1 Install work level to tolerance of 3 mm in 3000 mm (c" in 10'-0"). 
	.2 Select studs with maximum deflection of L/240 at lateral force of 480 Pa (10 psf) for maximum heights indicated. 
	.3 Fire Test Response Characteristics:  For gypsum board assemblies with fire-resistance ratings, provide materials and construction identical to those tested in by an independent testing and inspecting agency acceptable to authorities having jurisdiction. 

	1.2 Environmental Requirements 
	.1 Install work only in areas closed and protected against weather, and maintained between 10°C and 21°C.  In cold weather ensure that heat is introduced in sufficient time, before work commences, to bring surrounding materials up to these temperatures; and maintained until materials installed by this Section have cured. 
	.2 Do not install work in any area unless satisfied that work in place has dried out, and that no further installation of damp materials is contemplated. 

	1.3 Delivery, Storage, and Handling 
	.1 Deliver materials in original packages, containers, or bundles bearing brand name and identification of Manufacturer or supplier. 
	.2 Store materials inside under cover and keep them dry and protected against damage from weather, direct sunlight, surface contamination, corrosion, construction traffic, and other causes.  Stack gypsum panels flat to prevent sagging. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Gypsum Board, Paper Faced:  ASTM C1396/C1396M, paper faced, regular and fire rated Type X core, 1200 mm (48") wide x maximum practical length, ends square cut, square edged base layer and taper edged face layer. 
	.2 Steel Studs:  ASTM C645, minimum 0.46 mm (0.018”) base metal thickness, hot-dipped galvanized to ASTM A653/A653M G60 (Z180) zinc coating, roll formed, widths as indicated, with knock out holes for mechanical and electrical services.  Use 20 gauge studs for fibre reinforced panels. 
	.3 Floor and Ceiling Tracks:  ASTM C645, minimum 0.46 mm (0.018”) base metal thickness, hot-dipped galvanized to ASTM A653/A653M G60 (Z180) zinc coating, roll formed, width to suit studs. 
	.4 Furring Runners and Channels:  ASTM C645, minimum 0.46 mm (0.018”) base metal thickness, hot-dipped galvanized to ASTM A653/A653M G60 (Z180) zinc coating, roll formed. 
	.5 Hangers, Tie Wires, Inserts, Anchors:  Manufacturer's standard. 
	.6 Channel Bridging:  1.37 mm (0.0538”) bare steel thickness, 38 mm (1½”) deep with minimum 12.7 mm (½”) wide flange. 
	.7 Backing Plate:  Galvanized steel sheet for blocking and bracing in length and width indicated, minimum base metal 0.45 mm (0.0179”) 0.7 mm (0.027”) 0.8 mm (0.0312”) thick. 

	2.2 Accessories 
	.1 Insulating Strip:  Rubberized, moisture resistant 3 mm (c") thick foam strip, 12 mm (½") wide, with self sticking adhesive on one face, lengths as required. 
	.2 Casing Beads, Corner Beads:  0.48 mm (25 gauge) hot dipped galvanized steel, perforated flanges, designed to be concealed with joint compound; one piece length per location. 
	.3 Attachment Clips:  Sized to suit acoustical ceiling grid members, complete with screws and other fastening system,  Revoe Clips by Revoe Manufacturing Ltd. 
	.4 Acoustical Sealant:  Acoustical sealant by Tremco Ltd. 
	.5 Joint and Laminating Compounds:  As recommended by gypsum board and cement board manufacturer, high bond, low shrinkage and asbestos free. 
	.6 Joint Tape:  50 mm (2") wide reinforced tape, to suit intended use. 
	.7 Acoustical Insulation: AFB by Roxul Inc., or SAFB by Fibrex, or other approved equivalents, width to match stud spacing. 


	3. EXECUTION 
	3.1 Installation - Partition and Wall Framing 
	.1 Align partition top and bottom tracks and secure by screws at 600 mm (24") o.c. maximum. 
	.2 Place studs vertically at 400 mm (16") oc, unless otherwise noted, and not more than 50 mm (2") from abutting walls, and at each side of openings and corners.  Position studs in top and bottom tracks. 
	.3 Screw attach end studs to top and bottom tracks.  Screw attach intermediate studs to bottom tracks.  Secure intermediate studs to top tracks by crimping or by other means of fastening acceptable to Contract Administrator. 
	.4 Continuously cross brace steel studs at 1500 mm (60”) on centre to provide rigid installation to manufacturer's instructions. 
	.5 Maintain clearance under beams and structural slabs to avoid transmission of structural loads to studs. 
	.6 Provide two studs extending from floor to ceiling at each side of openings wider than stud centres specified.  Secure studs together, 50 mm (2") apart using clips or other approved means of fastening placed alongside frame anchor clips. 
	.7 Erect track at head of door/window openings and sills of sidelight/window openings to accommodate intermediate studs.  Secure track to studs at each end, in accordance with Manufacturer's instructions.  Install intermediate studs above and below openings in same manner and spacing as wall studs. 
	.8 Frame openings and around built in equipment, cabinets, access panels, on four sides.  Extend framing into reveals.  Check clearances with equipment suppliers. 
	.9 Provide stud, furring channel, and backing plates secured between studs for attachment of fixtures, electrical boxes, grab bars, washroom accessories, and other items.  Comply with details indicated and with stud and gypsum board Manufacturers’ written recommendations. 
	.10 Terminate partitions at ceiling height except where indicated otherwise. 
	.11 Install continuous insulating strips to isolate studs from exterior window framing. 
	.12 Furr duct shafts, beams, columns, pipes and exposed services where indicated. 
	.13 Apply two continuous beads of acoustical sealant at junctions of metal framing and structure, including bottom and top tracks, where partitions abut fixed building components.  Fill junction completely and continuously from floor to ceiling, or to structure for full height partitions. 
	.14 Frame for gypsum board faced vertical bulkheads within and at termination of ceilings. 
	.15 Secure light lens support trims to substrate at 300 mm (12") centers.  Loose lay light lens on support trims. 

	3.2 Installation – Attachment Clips 
	.1 Place attachment clips over acoustic ceiling main/cross tee from top.  Line up pre-drilled hole on clip with hole on main/cross tee and screw clip to main/cross tee with ½" wafer screw. 
	.2 Screw through pre-drilled holes in attachment clip into top track of stud partition.  Do not screw through ceiling grid. 
	.3 Do not damage ceiling grid system during installation of these clips. 

	3.3 Installation - Wall Furring 
	.1 Space wall furring runners vertically at 600 mm (24") o.c., and secure through alternate flanges of runners.  Shim runners as required to present a true, plumb line for application of gypsum board. 
	.2 Locate furrings not more than 50 mm (2") away from all openings, interior corners, intersections, frames, jambs, control joints and the like. 
	.3 At windows, doors or similar openings having returns, and around corners, install lengths of mitred and bent pieces of furring horizontally spaced approximately 600 mm (24") o.c.  Form mitres by cutting the flanges and bending the web.  Do not cut web to form corners. 

	3.4 Installation - Suspended Ceiling Framing 
	.1 Erect hangers and runner channels for suspended gypsum board ceilings in accordance with ASTM C840 except where specified otherwise. 
	.2 Space framing members at 400 mm (16”) centres. 
	.3 Provide additional ceiling suspension hangers within 150 mm (6") of each corner and at maximum 600 mm (24") around perimeter of light fixtures and diffusers. 
	.4 Furr above suspended ceilings for gypsum board fire and sound stops and to form plenum areas as indicated. 

	3.5 Installation - Gypsum Panels 
	.1 Do not apply gypsum panels until bucks, anchors, blocking, electrical and mechanical work are approved. 
	.2 Apply gypsum panels to furring or framing using screw fasteners, at 300 mm oc., and at closer spacings as required for fire resistance rated assemblies.  Space fasteners in tile baker boards a maximum of 200 mm (8”) o.c. 
	.3 Install ceiling board panels across framing to minimize the number of abutting end joints and to avoid abutting end joints in the central area of each ceiling.  Stagger abutting end joints of adjacent panels not less than one framing member. 
	.4 Install gypsum panels with face side out.  Butt panels together for a light contact at edges and ends with not more than 1.6 mm (1/16”) of open space between panels.  Do not force into place. 
	.5 Locate edge and end joints over supports, except in ceiling applications where intermediate supports or gypsum board back blocking is provided behind end joints.  Do not place tapered edges against cut edges or ends.  Stagger vertical joints on opposite sides of partitions.  Do not make joints other than control joints at corners of framed openings. 
	.6 Attach gypsum panels to framing provided at openings and cutouts. 
	.7 Form control and expansion joints with space between edges of adjoining gypsum panels. 
	.8 Cover both faces of steel stud partition framing with gypsum panels in concealed spaces. 
	.1 Unless concealed application is indicated or required for sound, fire, air, or smoke ratings, coverage may be accomplished with scraps of not less than 0.7 m2 (8 ft2) in area. 
	.2 Fit gypsum panels around ducts, pipes, and conduits. 
	.3 Where partitions intersect open joists and other structural members projecting below underside of slabs and decks, cut gypsum panels to fit profile formed by joists and other structural members; allow 6 mm to 10 mm (¼” to d”) wide joints to install sealant. 

	.9 Gypsum board single layer application: 
	.1 On ceilings, apply gypsum panels before wall/partition board application to the greatest extent possible and at right angles to framing, unless otherwise indicated. 
	.2 On partitions and walls, apply gypsum panels parallel to framing, unless otherwise indicated or required by fire resistance rated assembly, and minimize end joints. 
	.3 Stagger abutting end joints not less than one framing member in alternate courses of board. 

	.10 Gypsum board multilayer application – partitions and walls:  Apply gypsum board indicated for base layers and face layers parallel to framing with joints of base layers located over stud or furring member and face-layer joints offset at least one stud or furring member with base-layer joints, unless otherwise indicated or required by fire-resistance-rated assembly.  Stagger joints on opposite sides of partitions. 
	.1 Furring members:  Apply base layer parallel to framing and face layer either vertically parallel or perpendicular to framing with vertical joints offset at least one furring member.  Locate edge joints of base layer over furring members. 

	.11 Single layer fastening method:  Fasten gypsum panels to supports with steel drill screws. 
	.12 Multilayer fastening method:  Fasten base layers with screws; fasten face layers with adhesive and supplementary fasteners, unless otherwise indicated or required by fire resistance rated assembly. 

	3.6 Installation - Acoustical Insulation 
	.1 Install acoustical insulation to partitions indicated.  Provide continuous coverage between studs and run continuously from floor to ceiling, or to structure for full height partitions, over door frames and openings and around corners. 
	.2 Pack acoustical insulation around cut openings in gypsum board, behind outlet boxes around plumbing, heating or structural items passing through the system and at abutting walls. 
	.3 Secure acoustical insulation to one interior face of gypsum board with adhesive or mechanical fasteners or by other approved means. 
	.4 For partitions receiving acoustical insulation, provide minimum two continuous beads of acoustical sealant at junctions between top and bottom tracks and the structure. 

	3.7 Installation - Fire Rated Assemblies 
	.1 Construct fire rated assemblies where indicated, to requirements of authorities having jurisdiction. 

	3.8 Installation - Accessories 
	.1 Erect casing beads, corner beads straight, plumb or level, rigid and at proper plane.  Use full length pieces where practical.  Make joints tight, accurately aligned and rigidly secured by screw fasteners.  Fit corners accurately, free from rough edges. 
	.2 Provide corner beads at external corners of gypsum board partitions and where indicated. 
	.3 Provide casing beads at gypsum board terminations, at gypsum board wall/ceiling junctions, where gypsum board butts against surfaces having no trim concealing junction and where indicated. 
	.4 Construct control joints of two back to back casing beads set in gypsum board facing and supported independently on both sides of joint.  Provide continuous polyethylene dust barrier behind and across control joints. 

	3.9 Installation - Access Doors 
	.1 Install access doors to electrical and mechanical fixtures specified in respective Sections. 
	.2 Rigidly secure frames to furring or framing systems. 

	3.10 Installation - Taping and Filling 
	.1 Apply joint compounds and reinforcing tapes in accordance with Manufacturer's specifications. 
	.2 Fill joints, casing beads, corner beads, screwholes and depressions on gypsum board surfaces exposed to view to provide smooth seamless surfaces and square neat corners. 
	.3 Apply joint compounds, after preceding coat has dried, free of tool marks and ridges and excess joint compound.  Feather edge compounds onto surfaces of gypsum boards.  After final coat has dried for at least 24 hours sand to leave smooth for decoration.  Do not sand paper face of gypsum board. 
	.1 First Coat:  Apply tape embedment coat in width to suit tape. 
	.2 Second Coat:  Apply to 175 mm (7") wide, centred on joints and corners. 
	.3 Third Coat:  Apply to 300 mm (12") wide, centred on joints and corners. 

	.4 Joints, Three Coat Method:  Fill gaps between boards with joint compound.  Embed reinforcing tape in a first coat of joint compound.  Apply two additional separate coats of joint compound.  Let dry and sand smooth. 
	.5 Internal Corners, Two Coat Method:  Fill gaps between boards with joint compound.  Embed creased reinforcing tape into a first coat of joint compound applied 50 mm (2") wide at each side of corner.  Apply second coat of compound to one side of joint.  Let dry and apply compound to other side.  Let dry and sand smooth. 
	.6 Fastener Heads and Accessories, Three Coat Method:  Fill holes, depressions and nose of accessories with a three coat application of joint compound.  Let dry and sand smooth. 
	.7 Gypsum Board Above Finished Ceiling:  Finish accessories, joints, and interior angles with tape and first coat of joint compound.  Tool marks and ridges are acceptable, no other finishing required. 




	09300.doc
	1. GENERAL 
	1.1 Quality Control 
	.1 Perform work of this Section by a company that is a member in good standing of the Terrazzo Tile and Marble Association of Canada with proven, acceptable experience on installations of similar complexity and scope. 
	.2 Materials and installation:  To requirements of TTMAC 2006-2007 Specification Guide 09300 Tile Installation Manual. 
	.3 Maintenance Seminars:  Provide, to the City, training seminars, and recommendations on product maintenance procedures. 
	.4 Pre-Installation Meeting:  Two weeks prior to commencing work of this Section, arrange for Manufacturer's technical representative to visit the Site and review preparatory and installation procedures to be followed, conditions under which the work will be done, and inspect the surfaces to receive the work of this Section.  Advise the Contract Administrator of the date and time of the meeting. 
	.5 Manufacturer’s Site Inspection:  Have the Manufacturer’s technical representative inspect the work at suitable intervals during application and at conclusion of the work of this Section, to ensure the work is correctly installed.  When requested, submit manufacturer’s inspection reports and verification that the work of this Section is correctly installed. 
	.6 Source Limitations:  Obtain each type of product from a single manufacturer. 
	.7 Products:  Provide like products from same production run.  Install products in sequence from sequentially numbered dye lots. 

	1.2 Submittals 
	.1 Product Data:  Submit copies of manufacturer's product data for inclusion in the operating and maintenance manual. 
	.1 Performance criteria, compliance with appropriate reference standard, characteristics, limitations and warranties. 
	.2 Product transportation, storage, handling, and installation requirements. 

	.2 Shop Drawings:  Submit Shop Drawings in accordance with Division 1 Section Submittal Procedures. 
	.1 Tile layout, patterns, colour arrangement. 
	.2 Perimeter conditions, junctions with dissimilar materials. 
	.3 Setting details. 

	.3 Certificates: 
	.1 Submit Manufacturer's certificates stating that materials supplied are in accordance with this Specification. 
	.2 Submit Manufacturer's installation procedures. 

	.4 Samples:  600 mm x 600 mm (24” x 24”) size panel complete with approved grout colour; mounted to a 19 mm thick plywood backer. 

	1.3 Site Conditions 
	.1 Do not install work of this Section outside of the following environmental ranges without the Contract Administrator’s and product manufacturer's written acceptance: 
	.1 Mortars and Grouts, General:  Ambient air and substrate temperature below 12°C or above 38°C. 

	.2 Install temporary protection and facilities to maintain the manufacturer's, and specified environmental requirements for 7 days before, during, and 7 days after installation. 

	1.4 Extra Materials 
	.1 Provide 3% of each type and colour of tiles and accessories installed.  Store the extra materials at locations as directed by the City.  Extra stock shall be of same production run as installed materials.  Include cost of extra stock in the Contract Price. 

	1.5 Sample Installation 
	.1 Provide a 3 m x 3 m (10' x 10') representative installation of work of this Section on Site at location directed by Contract Administrator to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for fabrication and installation.  Remove rejected sample installation and provide additional sample installations until acceptance is given.  Do not commence work until sample installation has been accepted.  Accepted sample installation may form part of the completed work if undisturbed at time of Substantial Performance. 
	.1 Acceptance of sample installations does not constitute approval of deviations from the Contract Documents contained in sample installations unless such deviations are specifically approved by Contract Administrator in writing. 


	PRODUCTS 
	2.1 Tiles 
	.1 Tiles: 
	.1 CT-1:  18” x 18”, Atlas Concorde Extrema Trekking by Carrara Tile. 
	.2 CT-2:  12” x 12” sheets, Botticino Versailles by Carrara Tile. 
	.3 CT-3:  12” x 24”, Refin Olympia Avant Garde White by Carrara Tile. 
	.4 CT-4:  2” x 6”, Refin Olympia Avant Garde Green by Carrara Tile. 
	.5 Slate Tiles:  16” x 16” San Francisco Gold by Carrara Tile. 


	2.2 Mortars And Grouts 
	.1 Cement:  CSA A3000, Type GU. 
	.2 Sand:  ASTM C144. 
	.3 Polymer Additive:  Keralastic by Mapei, 3701 by Laticrete International or Full Bond Additive TA867 by TEC Inc. 
	.4 Thinset Mortar:  ANSI A118.4, full strength adhesive, Kerabond/Keralastic by Mapei Inc., 4237/211 by Laticrete International, or Full Set TA370/XtraFlex TA872 by TEC Inc. 
	.5 Medium Bed Mortar:  Full strength additives, Granirapid/318 by Mapei Inc., 220/3701 by Laticrete International, or Medium Bed TA372/Acrylbond TA862 by TEC Inc. 
	.6 Organic Adhesive:  CGSB 71-GP-22M, Type 1. 
	.7 Water:  Potable and free of minerals and other contaminants which are detrimental to mortar and grout mixes. 
	.8 Grout for Joints 3 mm and Less, Unsanded:  ANSI A118.6, standard colours, Ker 800 by Mapei Inc., 600 Series by Laticrete, or AccuColour TA620 by TEC Inc. 
	.9 Grout for Joints 3 mm and Over, Sanded:  ANSI A118.6, standard colours, Ker 200 by Mapei Inc.; 500 Series by Laticrete, or AccuColour TA650 by TEC Inc. 
	.10 Grout Colours: 
	.1 For Tile Type CT-1:  To match Smoke by Flextile. 
	.2 For Tile Types CT-2 and Type-3:  To match Beige by Profix. 
	.3 For type Type CT-4:  To match Anthracite 16 by Profix. 
	.4 For Slate Tile:  To match Foseal by Profix. 


	2.3 Waterproofing Membrane 
	.1 Waterproof Membrane:  Polyurethane based, Mapelastic by Mapei Inc., 9235 by Laticrete, or Triple Flex TA324 by TEC Inc. 
	.2 Waterproofing Reinforcement:  Woven glass fabric weighing 203 gm/sq.m. 

	2.4 Accessories 
	.1 Joint Backing:  Round, closed cell, foam rod, oversized by 30% to 50%, Shore A hardness of 20, tensile strength 140 to 200 kPa. 
	.2 Tile Sealant Floor Joints:  CAN/CGSB-19.24-M; THC 900 and primer by Tremco Ltd, colour to match adjacent grout. 
	.3 Tile Sealant Remainder Of Work:  CAN/CGSB-19.22-M; One-part mildew-resistant silicone; standard colours. 
	.1 786 Mildew Resistant Silicone Sealant by Dow Corning Inc. 
	.2 Tremsil 600 silicone sealant by Tremco Ltd. 

	.4 Tile Edge Trims:  Depths of trims to suit tile installation, by Schluter. 
	.1 Floor tile termination strips:  Satin anodized aluminium, Schiene-AE 
	.2 Floor tile transition strips:  Satin anodized aluminium, Reno-AEU. 
	.3 Inside wall corner:  Vinyl finish, colour to match tile grout, Dilex-EKE. 
	.4 Outside wall corner and wall termination strips:  Colour coated aluminium, colour to match tile grout, Jolly-AC. 
	.5 Stair Nosing:  Extruded aluminium with slip resistant inserts, Trep-B. 


	2.5 Mixes 
	.1 Levelling Coat, By Volume:  1 part Portland cement, 4 parts sand, and latex additive.  Premixed mortar may be used in accordance with manufacturer’s instructions. 
	.2 Mortar Bed For Floors, By Volume:  1 part Portland cement, 4 parts sand, 1 part water and 1/10 part latex additive.  Adjust water volume depending on moisture content of sand to obtain consistency and workability that will allow maximum compaction during tamping of the mortar bed, and achieve a minimum compressive strength of 15 MPa (2000 psi) after 28 days.  Premixed mortar may be used in accordance with manufacturer’s instructions. 


	3. EXECUTION 
	3.1 Examination 
	.1 Verify condition and dimensions of previously installed work upon which this Section depends.  Report defects to Contract Administrator.  Commencement of work means acceptance of existing conditions. 
	.2 Ensure concrete floors are free of sealing and curing compounds. 

	3.2 Surface Preparation 
	.1 Clean and dry surfaces thoroughly.  Remove oil, wax, grease, dust, dirt, paint, tar, primers, form release agents, curing compound, and other foreign material from substrate surfaces which may prevent or reduce adhesion. 
	.2 Neutralize any trace of strong acids or alkali from the substrate. 
	.3 Ensure concrete floors scheduled to receive thin-set applied tile are steel trowelled to a fine broom finish.  Ensure concrete slabs have been finished with a maximum permissible variation of 3 mm in 3000 mm (1/8” in 10’) from the required plane and not more than 1.6 mm in 300 mm (1/16” in 12”) when measured from high points in the surface. 
	.4 Ensure concrete floors scheduled to receive tile applied over a bonded mortar bed have been screed finished.  Verify substrate surface variation does not exceed 6 mm in 3000 mm (1/4” in 10’). 
	.5 Apply latex levelling coat as required to provide level and plumb surfaces to receive waterproofing membrane and tile, and to provide slope to drains. 
	.1 Vertical Surfaces:  3 mm in 3000 mm maximum. 
	.2 Horizontal Surfaces:  6 mm in 3000 mm from finished levels of the surface, or better. 
	.3 Slope to Drain:  Minimum 2%. 

	.6 Seal control joints in accordance with Section 7900 – Joint Sealants. 

	3.3 General Installation Requirements 
	.1 Mix and install thin set mortar, adhesive, and grout components in accordance with manufacturer's recommended proportions and methods, to achieve maximum bond strength.  
	.2 Install work to requirements of TTMAC 2006-2007 Specification Guide 093000 Tile Installation Manual. 
	.1 Wall And Floor Tile Expansion And Control Joints:  301MJ-2006. 
	.2 Wall Tile On Masonry Or Concrete – Thin-Set Method: 303W-2006. 
	.3 Floor Tile On Concrete Slab – Thin-Set Method:  311F-2006. 
	.4 Tile On Stairs:  318S-2006. 

	.3 Lay out work to produce a symmetrical pattern with minimum amount of cutting.  Ensure cut tile at room perimeter is not less than 1/2 full size. 
	.4 Lay tiles with minimum 95% coverage with setting materials.  Ensure corner and edges are fully supported by setting material.  Avoid lippage.  Set tile in place while mortar is wet and tacky, prior to skinning over. 
	.5 Back butter tiles with raised or textured backs in notched straight lines.  Lay tile on mortar, slide tile back and forth at 90 degree to the notches. 
	.6 Keep two-thirds of the depth of grout joints free of setting material. 
	.7 Set tiles in place and rap or beat with a beating block as necessary to ensure a proper bond and to level surface of tile.  Align tile for uniform joints and allow to set until firm.  Clean excess mortar from surface of tile with a wet cloth or sponge while mortar is fresh. 
	.8 Adjust joints between tile uniform, plumb, straight, even, and true, with adjacent tile flush.  Align grout joints in both directions unless indicated otherwise. 
	.9 Align floor, base, and wall tile grout joints. 
	.10 Install tile accessory fittings for a complete and fully coordinated tile assembly. 
	.11 Install wall tile full height unless indicated otherwise. 
	.12 Cut and fit tile neatly around piping, fittings, projections and around recesses items e.g. washroom accessories.  Where surface mounted equipment and accessories are installed on tiled surfaces, extend tile over surfaces.  Cut edges smooth, even, and free from chipping; chipped and broken edges are not acceptable. 
	.13 Do not proceed with grouting until minimum 48 hours after tile has set, to prevent displacement of tiles. 
	.14 Apply grout in accordance with grout manufacturer's directions to produce watertight, filled joints without voids, cracks, and excess grout.  Thoroughly compact and tool floor grout.  Finish grout flush to edge thickness of tile and remove excess grout with soft burlap or sponge moistened with clean water. 
	.15 Provide reducer strips where uneven transitions between 6 mm and 12 mm (1/4” and 1/2”) occur.  Set trims in mortar. 
	.16 Provide appropriately sized edge trims at inside corners, outside corners, exposed edges of tiles, transitions, and terminations.  Set trims in mortar. 
	.17 Uncoupling Membrane:  Trowel apply unmodified bonding mortar to floor substrate with a V-notched trowel.  Roll membrane into bonding mortar to achieve full contact.  Do not fill dovetail-ribbed channels on underside of matting. 

	3.4 Waterproofing Membrane 
	.1 Prepare substrates for waterproofing in accordance with tile waterproofing manufacturer's written directions and standards. 
	.2 Have work supervised during installation by a qualified representative of the manufacturer supplying the waterproofing materials. 
	.3 Conform to manufacturer's instructions for installation of waterproofing system. 
	.4 Over levelling coat, apply waterproofing in 2 coat application. 
	.5 Reinforce all corners and changes in plane with 150 mm (6’) wide strips of reinforcement and a second membrane application to completely seal the fabric.  Let dry overnight. 
	.6 Recoat membrane with third application of waterproofing paste where required to cover pinholes and any uncovered areas of reinforcement. 
	.7 Work membrane carefully around all fixtures, drains and other openings and recesses to provide a complete waterproof seal. 
	.8 Extend waterproof membrane over top of curbs and full height of curbs, on both sides. 

	3.5 Control Joints 
	.1 Continue control, construction, and cold joints in the structural substrate up through the tile finish, and align with mortar joints where possible.  Review joint locations on-site with the Contract Administrator. 
	.2 Install joint widths to match grout joint widths, except where a minimum width is indicated. 
	.3 Install control joints in the following typical locations: 
	.1 Aligned over substrate control joints. 
	.2 Aligned over changes in type of substrate. 
	.3 At the restraining perimeters such as walls and columns. 
	.4 Interior areas (not subject to sunlight):  6 mm minimum width, at 4800 mm o.c. maximum. 
	.5 Interior areas (subject to sunlight):  6 mm minimum width, at 3660 mm o.c. maximum. 
	.6 Exterior areas:  10 mm minimum width, at 3660 mm o.c. maximum.   
	.7 As indicated on the Contract Drawings. 


	3.6 Cleaning 
	.1 Clean and polish floor and wall tile after grout has cured  in accordance with TTMAC recommendations in the Maintenance Guide; do not use acid for cleaning. 
	.2 Re-point joints after cleaning as required to eliminate imperfections, then re-clean as necessary.  Avoid scratching tile surfaces. 

	3.7 Joint Backing And Tile Sealant 
	.1 Install joint backing under sealant as necessary. 
	.2 Install tile sealant around piping and fittings extending through tiled surfaces.  
	.3 Seal tile control joints. 
	.4 Seal internal tile to tile junctions.  Tool to a smooth, flush surface, free from air bubbles and contamination. 

	3.8 Protection 
	.1 Prevent traffic over tiled areas, and protect tiled assemblies from weather, freezing, and water immersion, for 72 hours minimum, after final installation. 
	.2 Prevent direct impact, vibration and heavy hammering on adjacent and opposite walls for 24 hours minimum, after final installation. 
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	1. GENERAL 
	1.1 Quality Control 
	.1 Installer:  Trained and approved by the Manufacturer and having a minimum three (3) years experience in the installation of the work described in this Section and can show evidence of satisfactory completion of projects of similar size, scope and type.  If requested, provide letter of certification from manufacturer stating that installer is certified applicator of its products, and is familiar with proper procedures and installation requirements required by the manufacturer. 
	.2 Finish Ceiling System:  Square with adjoining walls and level within 1:1000, in true plane, free from distorted, warped, soiled or damaged panels or grid. 
	.3 Metal Suspension System Standard:  Direct-hung metal suspension systems complying with ASTM C635 Intermediate Duty and C636 except as otherwise specified. 
	.4 Deflection Limitation, Completed Ceiling:  L/360 of span maximum deflection. 
	.5 Pre-installation Meeting:  Two weeks prior to commencing work of this Section, arrange for Manufacturer's technical representative to visit the site and review preparatory and installation procedures to be followed, conditions under which the work will be done, and inspect the surfaces to receive the work of this Section.  Advise the Contract Administrator of the date and time of the meeting. 
	.6 Manufacturer’s Site Inspection:  Have the Manufacturer’s technical representative inspect the Work at suitable intervals during application and at conclusion of the work of this Section, to ensure the Work is correctly installed.  When requested, submit manufacturer’s inspection reports and verification that the work of this Section is correctly installed. 
	.7 Sample Installation:  Construct On-site a 10 x 10 m (30' x 30') minimum sample installation of each type acoustical ceiling.  Modify sample installation as often as necessary to obtain Contract Administrator’s acceptance.  Accepted sample installation may become part of completed Work if undisturbed at time of Substantial Performance. 
	.1 Include electrical and mechanical fixtures in sample installation as directed by Contract Administrator. 


	1.2 Submittals 
	.1 Product Data:  For each type of product indicated. 
	.2 Samples:  For each component indicated and for each exposed finish required and of size indicated below. 
	.1 Acoustical Panel:  Duplicate 150 mm (6”) square samples of each type, colour, pattern, and texture. 
	.2 Exposed Suspension System Members, Mouldings, and Trim:  Duplicate 300 mm (12”) long samples of each type, finish, and color. 

	.3 Maintenance Data:  Submit maintenance instructions for insertion in operations and maintenance manuals, in accordance with Division 1 Sections.  Instructions shall give specific warning of maintenance or cleaning practices or materials which may damage installed work.  Include data sheets for maintenance products recommended by installer and names, addresses, and telephone numbers of local sources for products. 

	1.3 Delivery, Storage, and Handling 
	.1 Deliver products to Project site in original, unopened packages and store in a fully enclosed, conditioned space, protected against damage from moisture, humidity, temperature extremes, direct sunlight, surface contamination, and other causes. 
	.2 Before installing acoustical panels, permit them to reach room temperature and a stabilized moisture content. 
	.3 Handle products carefully to avoid chipping edges, bent or other damages. 

	1.4 Project Conditions 
	.1 Do not install work until spaces are enclosed and weatherproof, wet work in spaces is complete and dry, work above ceilings is complete, and ambient temperature and humidity conditions are maintained at the levels indicated for Project when occupied for its intended use. 

	1.5 Coordination 
	.1 Coordinate layout and installation of work of this Section with other construction that penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, fire-suppression system, and partition assemblies. 

	1.6 Extra Stock 
	.1 Provide 2% of each type and colour of materials installed.  Store the extra materials at locations as directed by the City.  Extra stock shall be of same production run as installed materials.  Include cost of extra stock in the Contract Price. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Acceptable Products:  Products specified are products by the manufacturers specified.  Products by other manufacturers similar in function, design, performance, and construction complying with requirements of this Section may be incorporated into the Work subject to Contract Administrator’s acceptance. 
	.2 Acoustical Panels (ACT):  Asbestos free, wet felted mineral fibre, antimicrobial treated to inhibit growth of fungus, mould and mildew, moisture and sag resistant.   
	.3 Exposed Main Runner:  Hot dipped galvanized steel to ASTM A653/A653M minimum Z90 coating designation, 24 mm (15/16") exposed face and 38 mm (1½") high, bulb design with double web and separate exposed cap piece, maximum length, with reversible and integral splice.  Prefinish runner in baked enamel, standard colour. 
	.4 Exposed Cross Runner:  Hot dipped galvanized steel to ASTM A653/A653M minimum Z90 coating designation, exposed face to match main runners, 38 mm (1½") high, of same fabrication as main runners, with override stepped ends to allow cross runner flange to sit on main runner flange providing flush exposed faces, and with positive interlock to main runner, grid module to suit acoustical panels.  Finish to match main runners. 
	.5 Main Runner Splices:  Designed to lock lengths of main runners together so that joined lengths of runners function structurally as a single unit with runner faces at joint perfectly aligned and presenting a tight seam. 
	.6 Anchors in Concrete:  Post-installed carbon steel expansion anchors zinc plated to ASTM B633, with holes or loops for attaching hangers and with capability to sustain, without failure, a load equal to five times that imposed by ceiling construction, as determined by testing in accordance with ASTM E488 or ASTM E1512 as applicable, conducted by a qualified testing and inspecting agency. 
	.7 Wire Hangers, Braces and Ties:  ASTM A641/A641M, Class 1 zinc coating, soft temper, minimum 2.6 mm (12 gauge). 
	.8 Hanger Rods, Flat and Channel Hangers:  Mild steel, zinc coated or protected with rust-inhibitive paint. 
	.9 Angle Hangers:  Angles with legs not less than 22 mm (7/8”) wide; formed with 1 mm (0.04”) thick, galvanized steel sheet to ASTM A653/A653M, Z275 coating designation; with bolted connections and 8 mm (5/16”) diameter bolts. 
	.10 Hold-Down Clips:  Galvanized steel spring clips, Manufacturer’s standard. 
	.11 Edge Mouldings and Trim:  In profile indicated or, if not indicated, manufacturer's standard mouldings for edges and penetrations that fit acoustical panel edge details and suspension systems; edges hemmed, formed from sheet metal of same material, finish, and color as that used for exposed flanges of suspension system runners. 
	.1 Standard Moulding:  Matching width and configuration of exposed runners. 



	3. EXECUTION 
	3.1 Examination 
	.1 Examine substrates, areas, and conditions, including structural framing to which acoustical panel ceilings attach or abut, with Installer present, for compliance with requirements specified in this and other Sections that affect ceiling installation and anchorage and with requirements for installation tolerances and other conditions affecting performance of acoustical panel ceilings. 
	.2 Proceed with installation only after unsatisfactory conditions have been corrected. 

	3.2 Preparation 
	.1 Measure each ceiling area and establish layout of acoustical panels to balance border widths at opposite edges of each ceiling.  Avoid using border panels of less than half panel width, and comply with layout shown on reflected ceiling plans. 

	3.3 Installation - Hangers 
	.1 Suspend ceiling hangers from building's structural members, independent of walls, pipes, ducts and metal decks. 
	.2 Install hangers plumb and free from contact with insulation or other objects within ceiling plenum that are not part of supporting structure or of ceiling suspension system. 
	.3 Splay hangers only where required to miss obstructions; offset resulting horizontal forces by bracing, countersplaying, or other equally effective means. 
	.4 Where ducts and other construction within ceiling plenum produces hanger spacings that interfere with location of hangers at spacings required to support standard suspension system members, install supplemental suspension members and hangers.  Size supplemental suspension members and hangers to support ceiling loads within performance limits specified. 
	.5 Secure wire hangers to ceiling suspension members and to supports above with a minimum of three tight turns.  Connect hangers directly either to structures or to inserts, eye screws, or other devices that are secure and appropriate for substrate and that will not deteriorate or fail due to age, corrosion, vibration or elevated temperatures. 
	.6 Secure flat, angle, channel, and rod hangers to structure, including intermediate framing members, by attaching to inserts, eye screws, or other devices that are secure and appropriate for both structure to which hangers are attached and type of hanger involved.  Install hangers in a manner that will not deteriorate or fail due to age, corrosion, vibration or elevated temperatures. 
	.7 Space hangers maximum 1200 mm (48”) oc along each runner supported directly from hangers, unless otherwise indicated; provide hangers not more than 150 mm (6”) from ends of each runner. 
	.8 Provide additional ceiling suspension hangers within 150 mm (6") of each corner and at maximum 600 mm (24") around perimeter of light fixtures and diffusers. 

	3.4 Installation – Mouldings and Trims 
	.1 Install edge mouldings and trim of type at perimeter of acoustical ceiling area and where necessary to conceal edges of acoustical panels. 
	.2 Screw attach mouldings to substrate at maximum 400 mm (16”) centers and not more than 75 mm (3”) from ends, levelling with ceiling suspension system to a tolerance of 3 mm in 3600 mm (c” in 12’).  Miter corners accurately and connect securely. 
	.3 Do not use exposed fasteners, including pop rivets, on mouldings and trim. 

	3.5 Installation - Runners 
	.1 Use longest practical lengths of runners to minimize joints.  Make joints square, tight, flush and reinforced with concealed splines.  Assemble framework to form a rigid and interlocking system.  Remove and replace dented, bent, or kinked members 
	.2 Run main runners at right angles to length of light fixtures. 
	.3 Frame at openings for light fixtures, air diffusers, speakers and at changes in ceiling heights. 

	3.6 Installation – Acoustical Panels 
	.1 Install acoustical panels with undamaged edges and fit accurately into suspension system runners and edge mouldings.  Scribe and cut panels at borders and penetrations to provide a neat, precise fit.  Terminate edges with moulding. 
	.2 Square Edged Panels:  Install panels with edges fully hidden from view by runner flanges and mouldings. 
	.3 Install hold down clips to hold panels tight to grid system within 6000 mm (20'-0") of an exterior door and an operable window, space clips as recommended by panel manufacturer's written instructions. 

	3.7 Cleaning 
	.1 Clean exposed surfaces of acoustical panel ceilings, including trim, edge mouldings, and suspension system members.  Comply with manufacturer's written instructions for cleaning and touch up of minor finish damage.  Remove and replace ceiling components that cannot be successfully cleaned and repaired to permanently eliminate evidence of damage. 
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	1. GENERAL 
	1.1 Quality Control 
	.1 Installer:  Trained and approved by the manufacturer and having a minimum three (3) years experience in the installation of the Work described in this Section and can show evidence of satisfactory completion of projects of similar size, scope and type.  If requested, provide letter of certification from manufacturer stating that installer is certified applicator of its products, and is familiar with proper procedures and installation requirements required by the manufacturer. 
	.2 Maintenance Seminars:  Provide, to the City, training seminars and recommendations on Product maintenance procedures. 
	.3 Pre-Installation Meeting:  Two weeks prior to commencing Work of this Section, arrange for Manufacturer's technical representative to visit the Site and review preparatory and installation procedures to be followed, conditions under which the Work will be done, and inspect the surfaces to receive the Work of this Section.  Advise the Contract Administrator of the date and time of the meeting. 
	.4 Manufacturer’s Site Inspection:  Have the Manufacturer’s technical representative inspect the Work at suitable intervals during application and at conclusion of the Work of this Section, to ensure the Work is correctly installed.  When requested, submit manufacturer’s inspection reports and verification that the Work of this Section is correctly installed. 
	.5 Source Limitations:  Obtain each type of product from a single manufacturer. 
	.6 Products:  Provide like products from same production run.  Install products in sequence from sequentially numbered dye lots. 
	.7 Testing of Sub-Floors:  Test floors that have been cured for minimum 28 days, and after preparation for Product installation is complete.  Conduct testing simultaneously on floors free of sealer, curing compounds, oil, grease and other agents detrimental to the test and the Product performance, and in strict conformance with test kit manufacturer’s written instructions.  Locate test sites to cover representative installation areas.  Do not proceed with Work when the test results do not conform to the specified allowable. 
	.1 Moisture Vapour Emission, Slabs On Grade:  Test floors to ASTM F1869 using anhydrous calcium chloride method.  Provide 3 test sites for floor area up to 93 m2 (1000 ft2), add one test site for each additional 93 m2 (1000 ft2) or fraction thereof. 
	.1 Sheet Linoleum and Vinyl Flooring:  Maximum moisture content of 1.36 kg/93 m2. (3 lbs/1000 ft2) per twenty four (24) hour. 

	.2 Alkalinity:  Acceptable range of 5 to 9 on the pH scale.  Test floors using distilled water and pH paper.  Provide 6 test sites for floor area up to 93 sq.m. (1000 ft2.), add 2 test site for each additional 93 m2 (1000 ft2) or fraction thereof. 


	1.2 Submittals 
	.1 Product Data:  For each type of product indicated. 
	.2 Samples:  Duplicate samples: 
	.1 Heat-Welding Bead:  Minimum 250 mm (10”) long, of each color required. 

	.3 Heat-Welded Seam Samples:  For each flooring product and welding bead color and pattern combination required; with seam running lengthwise and in center of 150 mm x 250 mm (6” x 10) sample applied to a rigid backing and prepared by installer for this Project. 
	.4 Maintenance Data:  For floor coverings to include in maintenance manuals. 

	1.3 Delivery, Storage, And Handling 
	.1 Store floor coverings and installation materials in dry spaces protected from the weather, with ambient temperatures maintained within range recommended by manufacturer, but not less than 10°C or more than 32°C.  Store rolls upright. 

	1.4 Project Conditions 
	.1 Maintain temperatures within range recommended by manufacturer, but not less than 21°C or more than 29°C, in spaces to receive floor tile during the following time periods: 
	.1 48 hours before installation. 
	.2 During installation. 
	.3 48 hours after installation. 

	.2 After post installation period, maintain temperatures within range recommended by manufacturer, but not less than 13°C or more than 35°C. 
	.3 Close spaces to traffic during floor covering installation. 
	.4 Close spaces to traffic for forty eight (48) hours after floor covering installation. 
	.5 Install floor coverings after other finishing operations, including painting, have been completed. 

	1.5 Extra Materials 
	.1 At commencement of Work of this Section, provide 2% of each type and colour of materials installed, neatly packaged in original containers, and clearly marked to identify Manufacturer's name, product name, colour, and pattern.  Store the extra stock at locations as directed by the City.  Extra stock shall be of same production run as installed materials.  Include cost of extra stock in the Contract Price. 

	2. PRODUCTS 
	2.1 Resilient Flooring 
	.1 Sheet Flooring, Vinyl:  ASTM F1913, vinyl, 2.0 mm (0.080”) thick, Eminent 3101 090 by Tarkett, heat welded seams. 
	.2 Sheet Flooring, Linoleum:  ASTM F2034, 2.5 mm (0.080”), heat welded seams. 
	.1 LINO-1:  Marmoleum Real Bold Topshield 3202 Wine Barrel by Forbo. 
	.2 LINO-2:  Marmoleum Real Authentic Topshield 3048 Graphite by Forbo. 
	.3 LINO-3:  Marmorette 19092 Sand by Armstrong. 

	.3 Resilient Base:  100 mm (4") high, 3 mm (1/8") thick, coved, coil stock, including premoulded end stops and external corners for coved base only. 
	.1 Type 1:  Rubber, 194 by Amtico. 
	.2 Type 2:  Rubber, 29 Moonrock by Johnsonite. 


	2.2 Installation Materials 
	.1 Trowellable Leveling and Patching Compounds:  Latex-modified, portland cement based or blended hydraulic cement based formulation provided or approved by floor covering manufacturer for applications indicated. 
	.2 Adhesives:  Water-resistant type recommended by manufacturer to suit floor covering and substrate conditions indicated. 
	.3 Heat Welding Bead:  Solid-strand product of floor covering manufacturer. 
	.1 Color:  As selected by Contract Administrator from manufacturer's full range to match floor covering. 

	.4 Metal Edge Strips:  Extruded aluminium with mill finish of width shown, of height required to protect exposed edges of floor coverings, and in maximum available lengths to minimize running joints. 


	3. EXECUTION 
	3.1 Examination 
	.1 Examine substrates, with Installer present, for compliance with requirements for installation tolerances, moisture content, and other conditions affecting performance. 
	.1 Verify that finishes of substrates comply with tolerances and other requirements specified in other Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign deposits that might interfere with adhesion of floor coverings. 
	.2 Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 
	.3 Proceed with installation only after unsatisfactory conditions have been corrected. 


	3.2 Preparation 
	.1 Prepare substrates in accordance with Manufacturer's written recommendations to ensure adhesion of floor coverings. 
	.2 Remove substrate coatings and other substances that are incompatible with floor covering adhesives and that contain soap, wax, oil, or silicone, using mechanical methods recommended by manufacturer.  Do not use solvents. 
	.3 Use trowellable levelling and patching compound to fill cracks, holes, and depressions in substrates. 
	.4 Move floor coverings and installation materials into spaces where they will be installed at least 48 hours in advance of installation. 
	.1 Do not install floor coverings until they are same temperature as space where they are to be installed. 

	.5 Sweep and vacuum clean substrates to be covered by floor coverings immediately before installation.  After cleaning, examine substrates for moisture, alkaline salts, carbonation, and dust.  Proceed with installation only after unsatisfactory conditions have been corrected. 

	3.3 Installation – Resilient Sheet Flooring 
	.1 Unroll sheet floorings and allow them to stabilize before cutting and fitting. 
	.2 Lay out vinyl floorings as follows: 
	.1 Maintain uniformity of floor covering direction. 
	.2 Minimize number of seams; place seams in inconspicuous and low-traffic areas, at least 150 mm (6”) away from parallel joints in floor covering substrates. 
	.3 Match edges of floor coverings for color shading at seams. 
	.4 Avoid cross seams. 

	.3 Scribe and cut floor coverings to butt neatly and tightly to vertical surfaces, permanent fixtures, and built-in furniture including cabinets, pipes, outlets, edgings, thresholds, and nosings. 
	.4 Extend floor coverings into toe spaces, door reveals, closets, and similar openings. 
	.5 Maintain reference markers, holes, or openings that are in place or marked for future cutting by repeating on floor coverings as marked on substrates.  Use chalk or other nonpermanent marking device. 
	.6 Install floor coverings on covers for telephone and electrical ducts and similar items in installation areas.  Maintain overall continuity of color and pattern with pieces of floor coverings installed on covers.  Tightly adhere floor covering edges to substrates that abut covers and to cover perimeters. 
	.7 Adhere floor coverings to substrates using a full spread of adhesive applied to substrate to produce a completed installation without open cracks, voids, raising and puckering at joints, telegraphing of adhesive spreader marks, and other surface imperfections. 
	.8 Heat-Welded Seams:  Comply with ASTM F1516.  Rout joints and use welding bead to permanently fuse sections into a continuous floor covering.  Prepare, weld, and finish seams to produce surfaces flush with adjoining floor covering surfaces. 

	3.4 Installation – Resilient Base 
	.1 Lay out base to keep number of joints at minimum.  Base joints at maximum length available or at internal or premoulded corners. 
	.2 Set base in adhesive tightly by using hand roller, against wall and floor surfaces. 
	.3 Scribe and fit to door frames and other obstructions.  Use premoulded end pieces at flush door frames. 
	.4 Cope internal corners.  Use premoulded corner units for right angle external corners.  Miter base for external corners of other angles.  Wrap around toeless base at external corners. 

	3.5 Clearing And Protection 
	.1 Perform the following operations immediately after completing floor covering installation: 
	.1 Remove adhesive and other blemishes from floor covering surfaces. 
	.2 Sweep and vacuum floor coverings thoroughly. 
	.3 Damp-mop floor coverings to remove marks and soil. 
	.1 Do not wash floor coverings until after time period recommended by manufacturer. 


	.2 Protect floor coverings from mars, marks, indentations, and other damage from construction operations and placement of equipment and fixtures during remainder of construction period.  Use protection methods recommended in writing by manufacturer. 
	.1 Apply protective floor polish to surfaces that are free from soil, visible adhesive, and blemishes if recommended in writing by Manufacturer. 
	.2 Cover floor coverings with undyed, untreated building paper and ½” plywood protection sheets remove just prior to Substantial Performance. 
	.3 Do not move heavy and sharp objects directly over floor coverings.  Place plywood or hardboard panels over floor coverings and under objects while they are being moved.  Slide or roll objects over panels without moving panels. 
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	1. GENERAL 
	1.1 Quality Control 
	.1 Installer:  Trained and approved by the manufacturer and having a minimum three (3) years experience in the installation of the Work described in this Section and can show evidence of satisfactory completion of projects of similar size, scope and type.  If requested, provide letter of certification from manufacturer stating that installer is certified applicator of its products, and is familiar with proper procedures and installation requirements required by the Manufacturer. 
	.2 Maintenance Seminars:  Provide, to the City, training seminars and recommendations on product maintenance procedures. 
	.3 Pre-Installation Meeting:  Two (2) weeks prior to commencing Work of this Section, arrange for Manufacturer's technical representative to visit the Site and review preparatory and installation procedures to be followed, conditions under which the Work will be done, and inspect the surfaces to receive the Work of this Section.  Advise the Contract Administrator of the date and time of the meeting. 
	.4 Manufacturer’s Site Inspection:  Have the Manufacturer’s technical representative inspect the Work at suitable intervals during application and at conclusion of the Work of this Section, to ensure the Work is correctly installed.  When requested, submit Manufacturer’s inspection reports and verification that the Work of this Section is correctly installed. 
	.5 Source Limitations:  Obtain each type of product from a single manufacturer. 
	.6 Products:  Provide like products from same production run.  Install products in sequence from sequentially numbered dye lots. 
	.7 Testing of Concrete Floors:  Test floors that have been cured for minimum 28 days, and after preparation for product installation is complete.  Conduct testing simultaneously on floors free of sealer, curing compounds, oil, grease and other agents detrimental to the test and the product performance, and in strict conformance with test kit Manufacturer’s written instructions.  Locate test sites to cover representative installation areas.  Do not proceed with Work when the test results do not conform to the specified allowable. 
	.1 Alkalinity:  Acceptable range of 5 to 9 on the pH scale.  Test floors using distilled water and pH paper.  Provide 6 test sites for floor area up to 93m2 (1000 ft2), add 2 test site for each additional 93 m2 (1000 ft2) or fraction thereof. 


	1.2 Submittals 
	.1 Submit Shop Drawings showing proposed layout of seams and locations of edge strips for review before proceeding. 
	.2 Submit four full size pieces of each type of carpet tiles, and full 300 mm (12” long carpet base for review. 
	.3 Submit four 300 mm (12") long samples of edge strip. 
	.4 Submit written certification from carpet manufacturer, stating that carpet furnished has been manufactured in accordance with these Specifications. 
	.5 Submit three (3) copies of maintenance and cleaning instructions at the completion of Work.  Instructions shall give specific warning of any maintenance or cleaning practice, or materials, which may damage or disfigure the carpet. 

	1.3 Waste Material Reclamation/Recycling 
	.1 Collect, package and store carpet cut-offs and waste material for recycling in accordance with manufacturer’s reclamation program.  Include coat in the Contract Price. 
	.2 Submittals: 
	.1 Manufacturer’s description of reclamation and recycling process to recycle recovered carpets. 
	.2 Information on recycling carpet and indicate which portions of carpet are recyclable. 
	.3 Evidence that removed carpet has been transferred to Manufacturer’s reclamation program. 


	Extra Stock 
	.1 Provide 5% of uncut materials of each type and colour of carpet installed.  Store the extra materials at locations as directed by the City.  Extra stock shall be of same production run as installed materials.  Include cost of extra stock in the Contract Price. 

	Sample Installation 
	.1 Provide a 3 m x 3 m (10' X 10') representative sample installation of Work of this Section on Site at location directed by Contract Administrator to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for fabrication and installation.  Remove rejected sample installation and provide additional sample installations until acceptance is given.  Do not commence Work until sample installation has been accepted.  Accepted sample installation may form part of the completed Work if undisturbed at time of Substantial Performance. 
	.1 Acceptance of sample installations does not constitute approval of deviations from the Contract Documents contained in sample installations unless such deviations are specifically approved by Contract Administrator in writing. 


	2. PRODUCTS 
	2.1 Materials 
	.1 Specified Product:  Work of this Section is based on products specified.  Products by other manufacturers similar in function, design, performance, and construction complying with requirements of this Section may be incorporated into the Work subject to Contract Administrator’s acceptance. 
	.2 Carpet Tiles:  Haiku 02127, colour Oolong 23017 by C&A Floorcoverings. 
	.3 Antimicrobial Treatment:  AATCC 174, 99% reduction, 0% growth; incorporated into the backing laminate to inhibit the growth of fungi, mould and mildew. 
	.4 Carpet Tile Adhesives and Primers:  As recommended by the carpet manufacturer, pressure sensitive, non-flammable and non-water soluble when dry. 
	.5 Base Cap:  Vinyl, solid colour selected by Contract Administrator. 
	.6 Edge Mouldings:  Type acceptable to carpet manufacturer, Nap Lock Pinless by Ben Gard, silver finish. 
	.7 Sub-Floor Filler and Levelling Compound:  White premix latex requiring water only to produce cementitious paste. 

	2.2 Fabrication 
	.1 Carpet Base:  Bind carpet top edges with matching colour binding. 


	3. EXECUTION 
	3.1 Preparation 
	.1 Examine the substrate over which Work is to be installed.  Report unacceptable Work immediately.  Do not commence Work until defects have been corrected. 
	.2 Surfaces to receive Work shall be dry and clean.  Examine concrete for evidence of excessive carbonation and dusting. 
	.3 Remove oil, grease, paint, sealers and other material detrimental to installation. 
	.4 If a curing membrane has been used on the concrete, ascertain its compatibility with the adhesive and subfloor filler.  If incompatible, remove it by approved methods. 
	.5 Grind ridges and high spots smooth and flush, fill and level cracks and depressions with subfloor filler. 
	.6 Vacuum substrates prior to carpet installation. 
	.7 Maintain material and ambient temperature at minimum 15°C for twenty four (24) hours before, during, and after installation. 

	3.2 Installation - General 
	.1 Install carpet after other finishing Sections have completed their Work. 
	.2 For large areas, commence installation near centre of area and work outward. 
	.3 Instruct other Sections as to clearances at the bottom of door frames and elsewhere as required for proper carpet installation. 
	.4 Where carpet is joined or stopped at doorways, locate the seam or edge moulding, as applicable, under the door in its closed position. 
	.5 Neatly scribe and cut carpet at adjacent vertical surfaces and around appurtenances occurring in the floor. 
	.6 Install carpet into access and cleanout covers where such are provided with a recess to receive floor finish materials. 
	.7 Ensure that single and continuous areas are carpeted with material of the same dye batch.  Ensure that any apparent direction of pile or pattern is the same on all widths. 
	.8 Completed Work:  Flat and even, free of ripples, air bubbles, and other defects. 
	.9 Butter cut edges during installation with liquid latex to prevent unravelling. 
	.10 Provide carpet edge moulding where carpet meets other floor finish unless otherwise indicated. 
	.11 Make cuts from back, using template for fitting around columns or at room perimeter. 
	.12 Restrict traffic during installation.  Upon completion of installation, do not allow traffic or movement of furniture onto carpet surface until installed area has been anchored at perimeter. 

	Installation – Carpet Tile 
	.1 Install carpet tiles to achieve monolithic or quarter turn appearance as directed by Contract Administrator. 
	.2 Commence Work in centre of area.  Accurately lay chalk lines in the length and width of area. 
	.3 Lay row of control tiles in adhesive along centre lines accurately and firmly in selected quadrant, in straight lines and square corners.  Lay additional tiles within quadrant by stair step technique. 
	.4 Measure areas to ensure tight installation.  Measure over 11 tiles to attain cumulative space gained over 10 joints.  The gain must not be greater than 6 mm.  Utilize this method in continual check of installation. 
	.5 Frequently check tile joints for proper alignment.  Do not install tiles that are out of true more than 1.5 mm. 
	.6 Avoid excessive pressure on joining tiles causing tiles to peak or buckle.  Brush back face pile and tip tile into place to avoid any pile being caught in joint. 
	.7 Lay last whole tile closest to wall and perimeter cut tiles in adhesive.  Accurately cut and tightly fit perimeter cut tiles against vertical fixed surface such as wall. 

	3.4 Installation - Carpet Base 
	.1 Install carpet base with adhesive at locations shown or scheduled, including columns in carpeted areas scheduled to receive carpet base. 
	.2 Provide continuous vinyl edge cap moulding at top of surface mounted carpet base.  At recessed carpet base, provide bound edge only where carpet edge will be exposed in the completed installation. 
	.3 Wrap carpet base around external corner and ensure that no joint occurs within 300 mm (12") of corner. 
	.4 Cut and butt carpet at internal corner and ensure that no other joint occurs within 300 mm (12") of corner. 
	.5 Ensure that no gaps or voids occur behind carpet base or cap moulding. 

	3.5 Cleaning 
	.1 On completion of installation, vacuum clean all carpeted areas. 
	.2 Clean and make good to the approval of the Contract Administrator surfaces soiled or otherwise damaged in connection with the Work of this Section.  Pay the costs of replacing finishes that cannot be satisfactorily cleaned. 

	3.6 Warranty 
	.1 Warrant the Work of this Section against defects in materials and workmanship for a period of five (5) years commencing from date of Substantial Performance.  Defects shall include but not be limited to, shrinkage, excessive colour fading, unravelling, failure of adhesive bond, and a loss of more than 5% surface pile in any given area. 
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	1. GENERAL 
	1.1 Quality Control 
	.1 Installer:  Trained and approved by the manufacturer and having a minimum three (3) years experience in the installation of the work described in this Section and can show evidence of satisfactory completion of projects of similar size, scope and type. If requested, provide letter of certification from manufacturer stating that installer is certified applicator of its products, and is familiar with proper procedures and installation requirements required by the manufacturer. 
	.2 Maintenance Seminars:  Provide, to the City, training seminars and recommendations on Product maintenance procedures. 
	.3 Pre-Installation Meeting:  Two weeks prior to commencing work of this Section, arrange for manufacturer's technical representative to visit the site and review preparatory and installation procedures to be followed, conditions under which the work will be done, and inspect the surfaces to receive the work of this Section.  Advise the Contract Administrator of the date and time of the meeting. 
	.4 Source Limitations:  Obtain each type of product from a single manufacturer. 
	.5 Products:  Provide like Products from same production run.  Install products in sequence from sequentially numbered dye lots. 

	1.2 Submittals 
	.1 Samples:  Three 200 mm x 300 mm (8" x 12") samples of each wall covering material. 
	.2 Maintenance Data:  Printed Manufacturer's maintenance instructions giving specific warnings of maintenance practices of substances, which may stain or otherwise damage the wall coverings. 

	1.3 Sample Installation 
	.1 Apply each type of covering to a sample area on the project and obtain the approval of the Contract Administrator of such applications before proceeding.  Locations of sample areas shall be as directed by the Contract Administrator. 
	.2 Sample areas shall be full height, floor-to-ceiling, and shall include one outside corner and one covering material joint. 
	.3 Promptly revise or replace coverings on sample areas at no additional cost to the City until approval of the Contract Administrator is obtained.  The approved sample area installations shall be the standard for acceptance of the remaining work. 

	1.4 Storage 
	.1 Store materials with manufacturer's seals and labels intact.  Store materials flat in clean, dry storage area at temperatures over 10°C and normal humidity. 

	1.5 Project Conditions 
	.1 Environmental Limitations:  Do not commence work until spaces are enclosed and weatherproof, wet work in spaces is complete and dry, work above ceilings is complete, and ambient temperature and humidity conditions are maintained at the levels indicated for Project when occupied for its intended use. 
	.2 Lighting:  Do not commence work until a lighting level of not less than 160 lux (15 fc) is provided on the surfaces to receive wall covering. 
	.3 Ventilation:  Provide continuous ventilation during installation and for not less than the time recommended by wall covering manufacturer for full drying or curing. 

	1.6 Extra Stock 
	.1 Provide minimum 2% of each type and colour of wall covering materials in unopened full rolls, and accessories installed.  Store the extra materials at locations as directed by the City.  Extra stock shall be of same production run as installed materials. 
	.2 Include cost of extra stock in the Contract Price. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Wall Covering:  Class A flame spread rating tested to ASTM E84, Vertical Pattern Silicate by Rogers.  Standard colour. 
	.2 Adhesive:  Mildew resistant, nonstaining, strippable adhesive, for use with specific wall covering and substrate application, as recommended in writing by wall covering manufacturer. 
	.3 Primer/Sealer:  Mildew resistant primer/sealer, and recommended in writing by wall covering manufacturer for intended substrate. 


	3. EXECUTION 
	3.1 Inspection 
	.1 Examine areas, which are to receive the work of this Section and proceed only if conditions are satisfactory.  Report unsuitable substrates.  Do not commence work until defeats are corrected. 
	.2 Substrates shall be smooth, dry, free of dust and dirt. 

	3.2 Preparation 
	.1 Remove wall covering materials from packaging and acclimatize materials in the installation areas not less than twenty four (24) hours before installation. 
	.2 Test surfaces for moisture and alkali content prior to application of wall covering.  Moisture content shall be less than 4%.  Neutralize and seal surfaces in accordance with manufacturer's directions. 
	.3 Where substrate has been painted, apply a thin coat of adhesive over substrate and allow to dry for one hour. 
	.4 Comply with manufacturer's written instructions for surface preparation. 
	.5 Clean substrates of substances that could impair wall covering's bond, including mould, mildew, oil, grease, incompatible primers, dirt, and dust. 
	.6 Prepare substrates to achieve a smooth, dry, clean, structurally sound surface free of flaking, unsound coatings, cracks, and defects. 
	.7 Remove hardware and hardware accessories, electrical plates and covers, light fixture trims, and similar items. 

	3.3 Installation 
	.1 Apply wall covering vertically in accordance with manufacturer's instructions free from tears, ripples or air pockets.  Horizontal joints are not permitted except upon specific, written approval of the Contract Administrator. 
	.2 Take special care to prevent grit, dirt, or other extraneous matter from being imbedded beneath the wall covering. 
	.3 Spread adhesive in a uniform coat to back of material and apply material to wall within time recommended by adhesive manufacturer.  Thoroughly wash excessive adhesive off material and adjacent surfaces as application progresses. 
	.4 Maintain seams vertically straight without overlaps or gaps.  Do not use strips narrower than 300 mm (12"). 
	.5 Do not make any joints within 75 mm (3") of an inside corner and 150 mm (6") of an outside corner when applying to two adjoining walls with same material. 
	.6 On gypsum board construction, avoid scoring gypsum board face by using a metal strip cutting base. 
	.7 Apply covering so that it will not cove or pull away from inside corners.  Return fabric into peripheral reveals or recesses. 
	.8 Neatly and carefully trim around fixtures, door frames and the like. 
	.9 Reinstall hardware and hardware accessories, electrical plates and covers, light fixture trims, and similar items. 

	3.4 Patching 
	.1 Perform cutting, fitting and patching of wall covering material as required to accommodate fixtures, and other appurtenances occurring in surfaces to receive coverings. 
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	1. GENERAL 
	1.1 Quality Control/Submittals 
	.1 Perform painting Work by applicator with minimum five (5) years of proven, satisfactory and successful painting experience on projects of similar size and nature.  Provide qualified crew of painters and full time review of Work by qualified supervisor for duration of Work. 
	.2 Submit in writing list of proposed materials prepared by paint manufacturer, for approval at least sixty (60) days before materials are required.  List shall bear Manufacturer's official certification that materials listed meet or exceed requirements specified herein.  List shall contain following for record: 
	.1 Manufacturer's product number and application instructions 
	.2 Finish formula 
	.3 Product type 
	.4 CGSB number 
	.5 Colour number 
	.6 Maximum VOC classification 
	.7 Ecologo certification where applicable 

	.3 Samples:  Submit at least fifteen (15) days prior to painting Work commencing at the Site (and resubmit until approved), two identified (with Project Name, the finish, colour name and number, sheen and gloss values) samples of the following: 
	.1 Each specified colour in each specified finish coat material on minimum 150 mm x 300 mm coated stock card 
	.2 Each natural wood finish on minimum 150 mm x 300 mm samples of each specified wood species to receive the finish 

	.4 Have the paint Manufacturer's representative visit Site prior to the commencement of painting operation to discuss painting and finishing procedures to be used, to analyze surface conditions, and to propose alternative recommendations should adverse conditions exist. 
	.5 Have the paint Manufacturer visit Site at intervals during surface preparation and painting operations to ensure that proper surface preparation is performed, specified paint products are being used, proper number of coats are being applied, agreed finishing procedures are being used. 
	.6 Product Manufacturer's Approval of Surfaces To Be Painted:  Submit, prior to painting Work commencing, letters signed by the respective manufacturer(s) of products to be used stating that the representative has examined the various surfaces prior to application and that the surfaces and the environmental conditions are suitable to receive the specified finishes. 
	.7 Product Manufacturer's Certification of Paint Application:  Submit, on completion of painting, a letter or letters, signed by the respective Manufacturer(s) of products, stating that a Manufacturer's representative has inspected (at intervals) the preparation of surfaces and the application of paint products and that paint products have been applied satisfactorily and to the required coverage. 

	1.2 Environmental Requirements 
	.1 Comply with requirements of WHMIS regarding use, handling, storage, and disposal of hazardous materials; and material safety data sheets acceptable to Ministry of Labour. 
	.2 Provide paint products certified to meet the requirements of the Environmental Choice Program, Department of the Environment.  Provide CSA Certification Reports that products proposed for use are certified under the Environmental Choice Program.  Water based paints to be certified to ECP 07 89.  Solvent based paints to be certified to ECP 12 89. 
	.3 Arrange for ventilation system to be operated during application of paint.  Ventilate area of Work by use of approved portable supply and exhaust fans.  Provide continuous ventilation during and after application of paint.  Run ventilation system 24 hours per day during installation; provide continuous ventilation for 7 days after completion of application of paint.  Apply paint finishes only when temperature at location of installation can be satisfactorily maintained within Manufacturer’s recommendations.  Substrate and ambient temperature shall be within limits prescribed by Manufacturer. 
	.4 Maintain minimum interior temperature of 18°C (65°F) during application and drying of paint and maintain until building occupancy occurs.  Do not undertake exterior painting if air and surface temperature are expected to fall below 10°C (50°F) before coating has dried.  Avoid painting during winds, weather conditions which may affect paint application or following rain.  Wait until frost, dew, or condensation has evaporated. 
	.5 Provide heating to maintain minimum temperatures recommended by Manufacturers. 
	.6 Apply paint finish only in areas where dust is no longer being generated by related construction operations such that airborne particles will not affect the quality of the finished surface.  Apply paint only when surface to be painted is dry, properly cured and adequately prepared.  
	.7 Protect floors of storage areas by means of tarpaulins and metal pans. 
	.8 Provide a fully charged, ULC 10:BC rated, 9 kg carbon dioxide fire extinguisher immediately adjacent to the storage area for the entire time materials are stored in the area.  
	.9 Deposit waste rags in metal containers with tight fitting metal lids and remove from the building at the end of each working shift.  
	.10 Keep solvents for brush and roller cleaning in tightly sealed containers when not in use.  Do not allow brushes and rollers to stand in solvents in open containers overnight. 

	1.3 Painting And Finishing Work Standards 
	.1 The best practices specified or recommended in CAN/CGSB-85.100 are to govern for painting methods and procedures, unless specified otherwise in this Section. 

	1.4 Colour Selections 
	.1 The Contract Administrator will issue a schedule indicating colour(s), gloss value, and sheen.  Colour may be selected from the lines of up to 3 manufacturers and an unlimited number of colours and gloss and sheen. 

	1.5 Extra Stock 
	.1 At date of Substantial Performance, supply and deliver to a designated storage area at the Site, sealed, original, fresh containers of each paint and finish product applied, and in each colour, all labelled as specified in this Section. 
	.2 Supply one litre of extra stock for products for which less than 45 litres were used, 4 litres of extra stock when from 45 to 180 litres were used, and 10 litres of extra stock when in excess of 180 litres were used. 

	2. PRODUCTS 
	2.1 Painting, Finishing And Coating Products 
	.1 Unless otherwise specified, painting and protective coating products are specified in Part 3 of this Section and are the products of ICI/Glidden. 
	.2 Painting and protective coating products fully equivalent to the ICI/Glidden products specified and supplied by the following manufacturers are acceptable: 
	.1 Sherwin Williams 
	.2 Benjamin Moore 
	.3 Pittsburgh Paints 

	.3 Finishing products such as oils or putties not specified in this Section are to be premium quality and as recommended by the manufacturer of the paint or finish product it is associated with. 
	.4 Unless otherwise specified, paint is to be ready-mixed.  Where Site mixing is required for certain products, mix in strict accordance with the manufacturer's instructions to produce smooth flowing materials with an easy-brushing consistency. 
	.5 Gloss value will be determined in accordance with ASTM D523, Tentative Method of Test For 60 Deg. Specular Gloss.  Gloss values for terminology specified are as follows: 
	.1 Flat - less than 8 
	.2 Eggshell - 25 to 35 
	.3 Semi-gloss - 45 to 55 
	.4 Gloss - in excess of 85 

	.6 On walls no defects shall be visible from a distance of 1000 mm at 90 degree to surface.  On ceilings no defects shall be visible from floor to surface when viewed using final lighting source. Final coat shall exhibit uniformity of colour and uniformity of sheen across full surface area. 
	.7 Paint Colours: 
	.1 Colour 1:  To match 589 Sorrel by ICI. 
	.2 Colour 2:  To match 744 LA Place by ICI. 
	.3 Colour 3:  To match 749 Belicourt Castle by ICI. 
	.4 Colour 4:  To match 797 Moonstone by ICI. 
	.5 Colour 5:  To match 876 Wellington by ICI. 
	.6 Colour 6:  To match 887 White Amber by ICI. 
	.7 Colour 7:  To match 2013 White High-Hiding RM by ICI. 
	.8 Colour 8: To match SW4012 Platinum Grey by Sherwin Williams. 



	3. EXECUTION 
	3.1 Examination of Substrate 
	.1 Examine surfaces to receive paint or protective coating to ensure that they are in the proper condition to be painted or coated.  Commencement of painting and protective coating Work will be interpreted as acceptance of the surface to receive the Work.  Correction of defective painting or protective coating Work resulting from application to unsatisfactory surfaces will be the responsibility of the painting contractor. 

	3.2 Special Conditions 
	.1 Post "No Smoking" signs and ensure that spark-proof electrical equipment is used in areas where flammable painting products are applied or stored. 
	.2 Post "Wet Paint" signs throughout freshly finished areas and remove when finishes are dry. 
	.3 Prohibit traffic where possible, from areas where painting is being carried out until paint is cured. 
	.4 Provide adequate ventilation.  Where building is occupied, provide necessary air barrier to prevent fumes from entering occupied areas. 
	.5 Prior to the application of special finishes, arrange for a meeting at the Site with the Contract Administrator and a representative of the special finishes manufacturers to discuss the condition of surfaces to receive painting, special finish, and application procedures. 

	3.3 Protection 
	.1 Cover or mask surfaces adjacent to those receiving treatment and finishing to protect the Work of others from damage and soil.  Mask instruction and specification plates and controls attached to equipment being painted. 
	.2 Take particular care in storage and mixing areas to ensure that tarpaulins and metal pans protect floors. 
	.3 Coordinate with the appropriate trades for the removal from finished surfaces, storage and reinstallation after finish Work is completed of finish hardware, switch and receptacle plates, escutcheons, luminarie frames and similar items. 

	3.4 Preparation of Surfaces 
	.1 General 
	.1 Vacuum clean areas inside the building(s) immediately prior to commencing finishing work.  
	.2 Scrub mildewed surfaces with a solution of trisodium phosphate, bleach with a solution of one part sodium hydrochlorite (Javex) to three parts water, and rinse with clear water.   
	.3 Arrange for finishing hardware, electrical plates, accessories, and similar removable fittings on surfaces to be finished to be removed.  Mask any other Work that is not removable.   
	.4 Prepare surfaces to be painted or coated such that the surfaces are thoroughly dry and free of chemicals, mortar splatters, organic matter, oil, grease, rust, scale, loose paint, and any other material, and such that the surfaces are in a proper condition to receive paint, stain, or other specified coating.   

	.2 Cleaning Procedures: 
	.1 Surface preparation methods shall remove any contaminant that will interfere with full adhesion of protective painting and coating systems.  Level of cleaning shall be based on Steel Structures Paining Council's (SSPC), recommended designations of metal cleaning procedures specified. 
	.2 SSPC SP1 (Solvent Cleaning):  Use of solvents (such as mineral spirits, xylene, toluene) or cleaning action to remove oil, grease, and soil drawing and cutting compounds or similar solvent soluble contaminants.  Do not use gasoline or benzene.  
	.3 SSPC SP2 (Hand Tool Cleaning for mild exposure conditions):  Use of scrapers, sandpaper, wire brushing or hand impact tools to remove loose mill scale, non adherent rust and scaling paint or other foreign matter.  Do not use hand tool cleaning procedure for areas subject to corrosive environment or on surfaces for vinyl chloride top coating.  Remove weld flux and spatter to avoid localized paint failure.  
	.4 SSPC-SP3 (Power Tool Cleaning for use under severe exposure conditions or immersion applications):  Use power sanders and wire brushes, impact tools, grinders and power chipping hammers to remove loose mill scale, loose rust, paint or other foreign matter.  Do not allow excessive power tool cleaning. 
	.5 SSPC-SP5 (White Metal Blast Cleaning):  Use when protective coating or environment is such that no rust, mill scale or other foreign matter can be tolerated on steel surface.  Prime cleaned surfaces before any rusting occurs. 
	.6 SSPC SP6 (Commercial Blast Cleaning):  Use for moderate exposure conditions where high but not perfect degree of blast cleaning is required.  Prime blast cleaned surfaces as soon as possible. 
	.7 SSPC SP7 (Brush Off Blast Cleaning):  Use for ordinary exposure where environment is mild to permit tight mill scale, paint, and minor amounts of rust to remain on surface.  An effective means to clean rusty galvanized metal siding and old finishes in poor condition. 

	.3 Perform surface preparation work as follows: 
	.1 Shop Finished Metal Work:  SSPC-SP1, SSPC-SP2, or SSPC-SP3 as required. 
	.2 Shop Prime Coated Carbon Steel:  SSPC-SP1, SSPC-SP2, or SSPC-SP3 as required. 
	.3 Shop Prime Coated Cast Iron and Centrifugally Cast Ductile Iron:  SSPC-SP6. 
	.4 Non-Prime Coated Carbon Steel:  SSPC-SP1 using Oakite 31 or equal, SSPC-SP2, or SSPC-SP3 as required. 
	.5 Non-Prime Coated Cast Iron and Centrifugally Cast Ductile Iron - SSPC-SP6. 
	.6 Submerged Carbon Steel, Black or Galvanized:  SSPC-SP1 using Oakite 31 or equal, SSPC-SP2 or SSPC-SP3 as required. 
	.7 Submerged Cast Iron or Centrifugally Cast Ductile Iron:  SSPC-SP6. 
	.8 Galvanized Metal and Aluminium Above Grade:  SSPC-SP1 using Oakite 31 or equal, and CGSB-85-GP-16. 
	.9 Cut Surfaces of Field Cut Galvanized Metal:  SSPC-SP3. 
	.10 Copper - SSPC-SP1. 
	.11 Bitumen or Tar Coated Surfaces - SSPC-SP1 and SSPC-SP2 as required. 
	.12 Surfaces Subjected to High Heat Condition (140 Degrees C and Up):  SSPC-SP5. 
	.13 Plastic Surfaces, Including PVC - SSPC-SP1 and SSPC-SP2 as required. 
	.14 Interior Concrete Block, Poured and/or Precast Concrete:  CGSB-85-GP-31. 
	.15 Canvas Insulation Jacket:  SSPC-1. 
	.16 Cement Board:  CGSB 85-GP-33. 
	.17 Aluminium, Stainless Steel, And Carbon Steel Underground:  In accordance with paint or coating manufacturer's recommendations. 
	.18 Ferrous Metal:  Solvent clean to SSPC-SP1.  Remove loose rust and prime bare metal with rust inhibitive steel primer. Touch-up damaged shop applied primer using compatible product. Provide full coat primer only if damage is extensive. Treat all weld areas with phosphoric acid (5% solution). 
	.19 Structural Steel/Miscellaneous Steel (Previously Painted And Exposed By Alterations Work):  Remove oil, grease, dirt, rust scale, loose mill scale, loose paint or coating by brush-off blast cleaning to SSPC-SP7 or by water blasting at minimum 215.4 kPa/sq cm (200 psi) at minimum flow rate of 0.25 l/sec (4 gal/min). 
	.20 Metal Stacks, Breeching, and Piping:  Blast clean to 37-50 µm (1.5-2 mil) profile using grit abrasive to SSPC-SP6. 
	.21 Aluminium:  On exterior products, allow to weather for 4 to 6 weeks and high-pressure steam or solvent wash to remove surface contamination.  Remove thin oxide film or corrosion by power cleaning or hand clean such as sanding or scraping.  For interior application, solvent clean to SSPC-SP1 to remove oil, grease, dirt, oxides and other foreign material. 
	.22 Galvanized Steel (weathered):  Remove dust, dirt, grease, oxides and other foreign material and clean to SSPC-SP1 prior to coating. 
	.23 Hot Dipped Galvanized Steel (unweathered):  Allow to weather minimum of 26 weeks and Xylene clean to SSPC-SP1 prior to coating to remove dust, dirt, grease, oxides and other foreign material.  Remove silicates or similar surface treatments or any deposits of white rust by sanding or similar abrasive methods (bronze wool).  Use of acetic acid to prepare galvanized surfaces is not acceptable. 
	.24 Woodwork for Painting:  Seal all knots and sapwood in surfaces to receive paint with alcohol-based primer-sealer.  Sand smooth rough surfaces of all woodwork to be finished and clean surfaces free of dust before applying first coat.  Fill nail holes, splits and scratches with non shrinking filler after first coat are dry.  Remove salt deposits that may appear on wood surfaces treated with fire retarder. 
	.25 Woodwork for Clear Finish or Stain: Sand smooth all woodwork to be finished and clean surfaces free of dust before applying first coat.  Abrade surfaces with stiff brush to remove loose fibres and splinters.  Fill nail holes, splits, and scratches with non shrinking filler tinted to match local grain condition after first coat is dry.  Sand lightly between coats with No. 220 sandpaper and remove dust.  Remove salt deposits that may appear on wood surfaces treated with fire retarder. 
	.26 Plastic (PVC):  Solvent clean to SSPC SP1. Sand lightly with No. 120 sandpaper and remove dust. 
	.27 Concrete Horizontal Surfaces:  If concrete is less than 26 weeks old or has been previously painted, clean surface and etch with muriatic acid with extenders.  Rinse out etching compound with clean water and tri-sodium-phosphate (TSP) to neutralize acidity of surface (pH 6.5-7.5).  Rinse out with clean water 2 to 3 times and allow to dry.  Verify that moisture content is less than 12% before proceeding with painting. 
	.28 Concrete Vertical Surfaces:  Use sand blasting, high pressure water blasting, high pressure water blasting with abrasives, vacuum blasting with abrasives or alternatively, needle guns or power grinders equipped with suitable grinding stone, to remove concrete, loose mortar, fins, projections and surface contaminants.  Vacuum or blow down and remove dust and loose particles from surface. 
	.29 Concrete Floors:  Prepare in accordance with CGSB 85-GP-32M. 
	.30 Concrete Block Masonry: Fill voids and cracks in masonry block wall to provide uniform surface for subsequent coats. 
	.31 Gypsum Board: Examine surfaces after for imperfections showing through and fill small nicks or holes with patching compound and sand smooth.  Examine surfaces after priming for imperfections showing through.  Clean surfaces dry, free of dust, dirt, powdery residue, grease, oil, wax or any other contaminants.  Sand and dust as necessary prior to painting. 


	3.5 General Application of Paint and Finishes 
	.1 Verify by review of other Sections of this Specification, the extent of surfaces primed as part of the Work of other Sections, and include for priming of unprimed surfaces which are scheduled or specified to be painted. 
	.2 Back prime fitments and similar Work as soon as it is delivered and before it is installed.  Use exterior primer compatible with the finish coat for exterior Work, and enamel undercoat for interior Work to receive paint or enamel finishes.  Prevent primer from running over faces. 
	.3 Unless otherwise specified, apply paint by brush or rollers.  Spray paint ceilings and exposed areas above the ceiling only when requested or approved by the Contract Administrator, and in other areas only when restricted to access and approved by the Contract Administrator.  Discontinue spaying if prohibited by the Contract Administrator, became of inadequate coverage, overspray, paint fog drift, or disturbance to other Work. 
	.4 Use only brushes for enamels for painting wood. 
	.5 Provide finish uniform in sheen, colour, and texture, free from streaks, shiners and brush or roller marks or other defects.  Apply materials in accordance with manufacturer' directions and specifications.  Do not use adulterants.  
	.6 Finishes and number of coats specified hereinafter in Finish Schedule are intended as minimum requirements guide only.  Refer to Manufacturer’s recommendations for exact instructions for thickness of coating to obtain optimum coverage and appearance. Some materials and colours may require additional coats and deeper colours may require use of Manufacturers' special tinted primers. Unless otherwise specified, provide three coats finish as minimum finish.  Obtain colour chart giving colour schemes and gloss value for various areas from City.  Colour chart shall give final selection of colours and surface textures of all finishes, and whether finishes are transparent (natural) or opaque (paint). 
	.7 Advise when each applied paint coat can be inspected.  Do not recoat without inspection.  Tint each coat slightly to differentiate between applied coats. Sand smooth enamel and varnish undercoats prior to recoating.  Apply primer coat soon after surface preparation is completed to prevent contamination of substrate. 
	.8 Read Mechanical and Electrical Specifications for instruction on painting Mechanical and Electrical work and perform such work under supervision of respective Mechanical and Electrical Divisions.  Finish paint primed mechanical equipment:  heaters, convectors, radiators, wall fin perimeter induction units, fan coil units, and similar items.  Prime and paint exposed, unfinished electrical raceways, fittings, outlet boxes, junction boxes, pull boxes, and similar items.  Keep sprinkler heads free of paint.  Take steps to protect gauges, identification plates, and similar items from being painted over or paint splattered.  Remove grilles, covers, and access panels for mechanical and electrical systems from installed location and paint separately, if these items are not factory finished, paint Work to match surfaces they are seen against unless directed otherwise.  Paint interior surfaces of air ducts visible through grilles and louvres, with 1 coat of flat black metal paint to limit of sight line. 
	.9 Maintain at the Site at all times until the Work is completed, a moisture meter, hygrometer, and thermometer to verify surface and environmental conditions. 
	.10 Perform painting and coating Work under supervision of an experienced foreman using clean equipment designed for the purpose used. 
	.11 Unless otherwise specified, follow the specific instructions of the Manufacturer(s) of the products used. 
	.12 Apply finishing products to provide full coverage at a rate not to exceed that stated by the Manufacturer for applicable surface, free from perceptible defects, and with even colour, sheen, and texture.  Vary the tone of each coat slightly to permit supervision identity. 
	.13 Make clean, true junctions with no overlap between adjoining applications of finish coatings. 
	.14 Leave all parts of mouldings and ornaments clean and true to details with no undue amount of coating in corners and depressions. 
	.15 Use products of a single manufacturer in each coating application. 
	.16 Apply each coat only after the preceding coat is dry and hard, or as otherwise directed by the product manufacturer. 
	.17 Sand wood and metal surfaces lightly with No. 00 sandpaper between coats. 
	.18 Use paint or finish thinners only where specified or directed by the paint manufacturer. 
	.19 Apply paint and coatings only when the ambient temperature and the temperature of the surface to be painted exceed 4.4°C, except for materials and locations listed below where ambient and surface temperatures must exceed the temperatures stated: 
	.1 Latex paint for surfaces inside the building - 7°C. 
	.2 Latex paint for surfaces outside the building - 10°C. 
	.3 Enamels for all surfaces - 21°C. 

	.20 Do not: 
	.1 Apply finishes in direct sunlight that raises surface temperature above that required for proper application and drying. 
	.2 Apply exterior finishes in rainy, foggy or windy weather. 
	.3 Apply exterior finishes when relative humidity exceeds 85%, when condensation has formed or is likely to form on the surface, nor immediately following rain, frost, or formation of dew. 
	.4 Apply finishes when dust is being raised. 
	.5 Apply finishes to cement board products, pipe and/or duct and/or equipment insulation, concrete or masonry surfaces that contain in excess of 12% moisture, or to wood products that contain in excess of 15% moisture except where the wood product would normally contain in excess of 15% moisture. 

	.21 Paint the following items: 
	.1 Areas and surfaces indicated to be painted on finish schedules. 
	.2 Areas and surfaces indicated to be painted on detail drawings. 
	.3 Exposed exterior and interior ferrous metal (black or galvanized steel, cast and ductile iron), including structural steel, miscellaneous metal work, hollow metal doors and frames, flashing, hangers and supports. 
	.4 Concealed or exposed ferrous metal (black or galvanized) built into or fixed to dissimilar materials inside or outside building(s). 
	.5 Exterior and interior wood surfaces where indicated. 
	.6 Interior surfaces of poured concrete where indicated. 
	.7 Interior faces of concrete block masonry Work. 
	.8 All existing surfaces disturbed by work of this contract or contractor's forces  
	.9 Prime paint as minimum walls etc. before installing electrical panels. 

	.22 Unless otherwise specified, DO NOT apply paint or finish to the following: 
	.1 Finishing hardware. 
	.2 Equipment nameplates and other such identification. 
	.3 Switch, receptacle and other electrical device faceplates except if constructed of prime coat painted or galvanized steel, in which case they are to be painted. 
	.4 Lighting fixtures. 
	.5 Stainless steel. 
	.6 Chrome plated surfaces, and polished or lacquered brass or bronze surfaces. 
	.7 Underground piping and accessories. 
	.8 Surfaces factory coated with baked epoxy or enamel. 
	.9 Plastic laminate surfaces. 
	.10 Ceramic tile products, glazed or unglazed, including quarry tile. 
	.11 Manhole and catch basin covers. 
	.12 Covers or strainers associated with floor drains, cleanout terminations, and similar equipment. 
	.13 Recessed electrical boxes and similar recessed equipment unless they are not prime coat painted or galvanized. 
	.14 Piping, ductwork, conduit and similar mechanical and electrical materials where concealed inside building(s) (except steel and copper pipe). 
	.15 Exterior poured concrete and masonry surfaces. 
	.16 Valve handles. 
	.17 Control panels. 
	.18 Circuit breakers, switches, receptacles, and similar electrical devices. 
	.19 Caulked joints. 
	.20 Prefinished sheet metal flashing. 
	.21 Prefinished exterior wall louvres. 
	.22 Prefinished exterior metal soffit. 


	3.6 Paint Formula: 
	.1 Apply paint to surfaces with the following: 
	.1 Shop Finished Metal Work:  Paint, unless otherwise specified, all shop finished metal cabinets, panels, equipment, machinery and similar items with one coat of semi-gloss alkyd melamine thermosetting metal finishing enamel or a similar semi-gloss thermosetting or air dried enamel approved by the Contract Administrator.  Paint colour of electrical components, unless otherwise specified, is to be white to CGSB-513-201 with all paint from the same batch to ensure a uniform colour throughout.  The Engineer from CGSB Standard Paint Colours, Section 5, 1-GP-12C, will select Colour(s) for all other equipment.  Standard shop colours will not be acceptable unless approved in writing by the Contract Administrator. 
	.2 Metal Surfaces Designated for High Heat Condition: 
	.1 One coat Catha-Coat 304 Ethyl-Silicate Inorganic Zinc at 1.5 to 2.5 mils DFT. 
	.2 Two coats Devoe HT-10 Modified Silicone High Heat Coating at 1.0 mils DFT. 

	.3 Concrete Block and Poured Concrete Inside Building: 
	.1 One coat Glidden Ultra Block # 36250. 
	.2 Two coats DevGuard 4308 Alkyd Industrial Gloss Enamel at 1.5 to 2.0 mils DFT. 

	.4 Wood, Including Plywood for Paint Finish: 
	.1 One coat Glidden Alkyd Enamel Undercoat # 9431 at 1.0 to 1.5 mils DFT. 
	.2 Two coats DevGuard 4308 Alkyd Industrial Gloss Enamel at 1.5 to 2.0 mils DFT. 

	.5 Interior Gypsum Board: 
	.1 One prime coat Glidden Ultra Latex Sealer # 36600 at 1.0 to 1.5 mils DFT. 
	.2 Two finish coats Glidden Ultra Latex Eggshell # 94900 at 1.0 to 2.0 mils DFT. 

	.6 Wood Benches and Worktops: 
	.1 One coat of Glidden Interior / Exterior Spar Varnish at 1.0 to 1.5 mils DFT. 
	.2 One coat of Glidden Interior / Exterior Spar Varnish at 1.0 to 1.5 mils DFT. 



	3.7 Painting Cut and Patched Existing Painted Surfaces 
	.1 Paint the entire plane of existing painted surfaces in which patching occurs to match the colour of adjacent similar surfaces.  Do not paint existing adjacent walls which have not been patched unless specified otherwise. 
	.2 Sand edges of the patched areas.  Remove existing loose paint in previously painted areas and sand paint edges smooth. 

	3.8 Adjustment and Cleaning 
	.1 Touch up and refinish minor defective Work.  Refinish the entire surface where the finish is damaged or not acceptable, including areas exhibiting incomplete or unsatisfactory coverage.  Patching will not be permitted. 
	.2 Remove spilled or splattered finish materials from surfaces of Work performed under other Sections.  Do not mar surfaces while removing. 
	.3 Clean and make good surfaces soiled or otherwise damaged in connection with work of this Section.  Pay the cost of replacing finishes or components that cannot be satisfactorily cleaned. 
	.4 Upon completion, remove masking and clean adjacent surfaces free of over spray spatters, drips, smears and over spray. 

	3.9 Disposal of Paint Waste 
	.1 Be responsible for removal and disposal of material and waste generated by this Section. 
	.2 Remove empty and partly used containers from Site and recycle or dispose of as Hazardous Waste in accordance with local municipal, provincial, and federal environmental regulations.  Provide proof of such action in form of receipts of tipping fees, disposal fees, or bills of lading, as applicable. 
	.3 Remove from Site peripheral items, such as clean up solvents, paintbrushes, rags, and similar items and dispose of where necessary in accordance with local municipal, provincial, and federal environmental regulations. 
	.4 Do not rinse off of latex paints from brushes and rags under running water tap.  While Work is ongoing, whether using latex or alkyd products, rinse off all brushes and rags in container with appropriate solvent (water or paint thinner).  Leave such container in well-lit and well-ventilated area, away from any flammable conditions.  Dispose of emulsion created in accordance with local municipal, provincial, and federal environmental regulations. 
	.5 Wipe or drain clean empty containers.  Allow remaining film to dry before disposal.  Recycle metal containers and dispose of containers which are not recyclable.  Ensure non recyclable containers are acceptable to disposal recipient authority. 
	.6 Dispose paint that cannot be recycled as hazardous waste.  Generators of Hazardous Waste shall be registered and disposal shall be in accordance with regulations of authorities.  When handling coating materials, approved vapour/particulate respirator shall be worn as protection from solvent vapours; dust respirators are not acceptable. 
	.7 Remove cleanup solvents and recycle if possible. 
	.8 Treat non-recyclable thinners and paint sludge as hazardous waste. 

	3.10 Warranty 
	.1 Warrant Work against defects in material and quality of performance for a period of two (2) years. 
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	1. GENERAL 
	1.1 Submittals 
	.1 Shop Drawings:  Clearly indicating compartment layouts and dimensions, materials being supplied, connections, attachments, reinforcing, anchorage, hardware and location of exposed fastenings. 
	.2 Samples:  Submit one sample of each of hinge, latch, shoe, panel fitting and other hardware items and fasteners, and one sample corner section 200 mm x 200 mm (8" x 8") showing corner, edge and core construction. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Type and Acceptable Manufacture:  Overhead braced by Hadrian Manufacturing Inc., General Steel Systems, or Shanahan’s. 
	.2 Doors, Panels and Pilasters:  25 mm (1") thick doors and panels, 32 mm (1¼") thick pilasters, 0.8 mm (1/32") thick galvanized sheet steel pressure laminated to honeycomb kraft paper core. 
	.1 Prefinish work in baked enamel coating.  Colour to match Dawn 970 by Shanahan’s. 

	.3 Pilaster Shoe:  0.8 mm (1/32") thick stainless steel, brushed finish. 
	.4 Headrail:  Extruded aluminium channel with clear anodized finish of anti-grip design. 
	.5 Fasteners:  One-way theft resistant screws of stainless steel or chrome plated brass/steel. 
	.6 Levelling Mechanism:  Threaded, adjustable, lockable bolts concealed by pilaster shoes. 
	.7 Hinges:  Concealed in door, bright polished, smooth, chrome plated non-ferrous metal, adjustable to hold door in any position when not latched. 
	.8 Latch Set:  Combination latch, door stop, keeper and bumper, chrome plated non ferrous metal, emergency access feature. 
	.9 Wall and Connecting Brackets:  Chrome plated non ferrous metal or clear anodized aluminium. 
	.10 Coat Hook:  Combination hook and rubber door bumper, chrome plated non ferrous metal. 
	.11 Door Pull:  Type suited for out swinging doors, chrome plated non ferrous metal. 
	.12 Concealed Reinforcement:  Sheet steel patch spot welded, minimum 2 mm (14 gauge) at points to be tapped for fixings, minimum 2.5 mm (12 gauge) at pilasters and for anchoring grab bars. 
	.13 Non-Ferrous Metal for Hardware and Accessories:  Zamac 5 or other acceptable zinc alloy. 

	2.2 Fabrication 
	.1 Provide formed and closed edges for doors, panels and pilasters.  Miter and weld corners and grind smooth. 
	.2 Provide internal reinforcement at areas of attached hardware and fittings.  Temporarily mark location of reinforcement for tissue holders and grab bars. 
	.3 Provide concealed metal reinforcement for attachment of brackets, hardware and anchoring devices, and as required to produce adequate strength of assembly. 
	.4 Provide cutouts and reinforcement to accept and support washroom accessories where required. 


	3. EXECUTION 
	3.1 Installation 
	.1 Install work secure, plumb and square. 
	.2 Leave 6 mm (¼") space between wall and panel or end pilaster. 
	.3 Anchor fixing brackets to masonry/concrete surfaces using screws and shields; to hollow walls using bolts and toggle type anchors; to steel supports with bolts in threaded holes. 
	.4 Attach panel and pilaster to brackets with through type sleeve bolt and nut. 
	.5 Equip each door with hinges, latch set, and each stall with coat hook mounted on door.  Adjust and align hardware for easy, proper function. 
	.6 Equip out swinging doors with door pulls on both sides of door. 
	.7 Make good surfaces damaged during shipment or installation. 
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	1. GENERAL 
	1.1 System Description 
	.1 Loading Requirements: 
	.1 Uniform Load:  12 kPa with maximum deflection of 2 mm and without damage.  Ensure loads meet Part 4, Structural Requirements of the Building Code. 
	.2 Concentrated Load:  CISCA A/F Section I; 5560 N on an area of 6.45 sq.cm. measured at panel weakest point with maximum 2.5 mm top surface deflection and maximum 0.25 mm top surface permanent deformation. 
	.3 Ultimate Load:  CISCA A/F Section II; tested to failure, minimum two times concentrated load. 
	.4 Rolling Loads:  CISCA A/F Section III; Fixed Paths A and B; 1000 lbs on Wheel 1 and 800 lbs on Wheel 2 with maximum permanent panel surface deformation of 0.5 mm and a combination of local and overall surface deformation not to exceed 1 mm. 
	.5 Pedestal Axial Load:  CISCA A/F Section V; 22.24 kN. 
	.6 Pedestal Overturning Moment:  CISCA A/F Section VI, 113 Nm. 
	.7 Impact Load:  Supported to CISCA A/F Section I requirements; panels shall withstand an impact load of minimum 68 kg anywhere on the panel, dropped from a height of 900 mm onto 6.45 sq.cm. with a local indentation not to exceed 2 mm. 

	.2 Combustibility:  CAN/ULC-S102.2, flame spread not to exceed 25. 
	.3 Allowable Floor Panel Tolerances: 
	.1 Flatness:  Plus/minus 0.5 mm in any direction. 
	.2 Surface Dimension:  + 0.5 mm. 
	.3 Squareness:  Difference of diagonal measurements of not more than 0.25 mm. 

	Make finished floor surface free of exposed metal edges, except as otherwise specified, and finished floor surface serves as an isolation pad for personnel safety. 
	.5 Design access flooring system components so they can be easily removed and replaced or dismantled, rearranged, interchanged and for cable outlets, air outlets and other services. 
	.6 Make complete access flooring system demountable by single person working with hand tools only, without cutting or damaging any part.  Make bolts, screws and other fasteners are accessible from above. 
	.7 Make completed access flooring system sturdy, rigid, firm and free of vibration, rocking panels, rattles, squeaks and other noises. 
	.8 Surface to Ground Resistance:  Tested at 500 volts to Chapter 3 NFPA 99 modified for placement of electrodes with electrodes placed on top of panel and pedestal base. 
	.1 Bare Panel, Less Floor Covering:  Maximum 10 ohms. 
	.2 Finished Panel, High Pressure Laminate Conductive Floor Covering:  Minimum 25,000 ohms (2.5 x 104 ohms), maximum 1,000,000 ohms (1.0 x 106 ohms). 

	.9 Steel Components:  Hot dip galvanized or epoxy coated, zinc electroplated components not allowed. 

	Quality Assurance 
	.1 Manufacturer:  Having a minimum of five years experience in the manufacturing of the work of this Section of similar type and specified quality. 
	.2 Installer:  Trained and approved by the manufacturer and having a minimum three (3) years experience in the installation of the work described in this Section and can show evidence of satisfactory completion of projects of similar size, scope and type.  If requested, provide letter of certification from manufacturer stating that installer is certified applicator of its products, and is familiar with proper procedures and installation requirements required by the manufacturer. 
	.3 Pre-Installation Meeting:  Two weeks prior to commencing work of this Section, arrange for manufacturer's technical representative to visit the site and review preparatory and installation procedures to be followed, conditions under which the work will be done, and inspect the surfaces to receive the work of this Section.  Advise the Contract Administrator of the date and time of the meeting. 
	.4 Manufacturer’s Site Inspection:  Have the manufacturer’s technical representative inspect the Work at suitable intervals during application and at conclusion of the work of this Section, to ensure the Work is correctly installed.  When requested, submit manufacturer’s inspection reports and verification that the work of this Section is correctly installed. 
	.5 Sample Installation:  Provide a 3 m x 3 m (10' X 10') representative sample installation of work of this Section on site at location directed by Contract Administrator.  Remove rejected sample installation and provide additional sample installation until acceptance is given.  Do not commence work until sample installation has been accepted.  Accepted sample installation shall become standard of work of this Section and may form part of the Work. 

	Submittals 
	.1 Shop Drawings:  Clearly indicating floor panel layout, component details, anchorage methods, edge details, handrails, fascia, and step details, and finishes. 
	.2 Certification:  Before delivering any materials submit certification of specified design strengths and fire resistance.  Prepare certification by a nationally known independent testing organization. 
	.3 Maintenance Data:  Submit maintenance data for maintenance of floor finishes of access flooring system, for incorporation into maintenance manual.  Give warning of any maintenance materials or procedures which may damage access flooring.  Provide detailed removal, replacement and adjustment instruction for access flooring components. 
	Tools:  Provide two complete sets of special tools required for dismantling access flooring system.  Each set includes one double cup lifter and any special keys or spanners required. 

	Delivery, Storage and Handling 
	.1 Coordinate deliveries to comply with construction schedule and arrange ahead for strategic off-the-ground, under-cover storage at locations designated by Contract Administrator.  Do not load any area beyond design limits. 
	.2 Adequately protect components against damage, dirt, disfigurement and weather.  Do not use damaged materials and replace with approved material at sole discretion of Contract Administrator. 
	.3 Cover and protect work of other Sections in area of work from damage.  Make good damage to satisfaction of Contract Administrator. 
	.4 Protect work of this Section from damage of any kind.  Protect other work from damage resulting from work of this Section.  Replace damaged work which cannot be repaired, cleaned or restored. 
	.5 Provide safe and adequate equipment on Site to execute the Work, safety protection equipment, tools, and other equipment required for completion of the Work. 

	1.5 Extra Stock 
	.1 Panels:  1% of each type of panels. 
	.2 Pedestals and Stringers:  Of sufficient quantity to support quantity of extra panels specified herein. 
	Put foregoing in suitable cartons with appropriate content identification labels.  Store at locations designated by the City. 

	PRODUCTS 
	2.1 Materials 
	.1 Access Floor Panel:  32 mm thick, lightweight high strength concrete core encased in welded epoxy coated steel pan to form 610 mm x 610 mm size panel, FS200 by ASM Modular Systems, or ConCore 1250 by Tate ASP Access Floors Inc. 
	Plastic Laminate Floor Covering:  NEMA LD3, factory applied 1.6 mm thick conductive high pressure laminate, manufacturer’s standard colour to be selected by Contract Administrator. 
	.1 Panel Edge:  Integral with floor covering, separate edge trim pieces are acceptable. 

	.3 Pedestals:  Steel assembly with minimum 103 sq.cm. ribbed base plate; threaded supporting rod and vibration-proof locking device to permit only 38 mm adjustment; galvanized or plated finish.  Pedestal head to be formed to accept panel bolt down stringer system. 
	.4 Stringer:  610 mm grid module, removable sections, individual bolted connection to pedestals heads. 
	.5 Stringer Gaskets and Adhesive:  Extruded continuous conductive vinyl channel with aligning ridge and conductive adhesive. 
	.6 Lateral Bracing:  Hot dipped galvanized steel channels, sized to suit design loading specified, complete with brackets and fasteners. 
	.7 Steps:  Same basic materials, structural strength, and construction as floor panels.  Cover open joints with flush stainless steel cover plates. 
	.8 Fascia Panels:  Closure panels to manufacturer's standard.  Include corner pieces, trim, reinforcing and fixing angles required.  Finish with anodized finish. 
	.9 Railings:  Post and rails of extruded aluminium assembled with jointed connections.  Include cast metal end caps, floor sockets and collars, brackets and fittings, to complete work properly.  Finish with anodized finish. 
	.10 Cutouts:  Factory cut floor panels for 100 mm x 150 mm service outlets.  Provide reinforcement or additional support, if needed, to make panels with cutouts comply with specified performance requirements. 
	.1 Location:  In center of panel quadrant.  Do not locate cutouts closer than 150 mm from panel edges. 
	.2 Trim edge of cutouts with 9 mm thick extruded polyvinyl chloride or neoprene. 
	.3 Include cost of 15 cut-outs in the contract price. 

	.11 Adhesives:  Waterproof type as recommended by manufacturer of article to be bonded. 


	EXECUTION 
	3.1 Examination 
	.1 Prior to commencing work, examine substrates for suitability of receiving pedestals, and report in writing all unsatisfactory surfaces and conditions detrimental to proper installation of Work under this Section.  Do not commence work until ridges and high spots have been removed, and low spots filled as required for satisfactory installation. 
	.2 Clean structural slab thoroughly of dirt, dust, extraneous materials, foreign matter and contamination.  Reapply surface sealer after any of above repairs have been made. 
	.3 Site check squareness of area to receive work.  If area is out of square, layout work in a way perimeter panels are cut to fit and follow configuration of abutting vertical surface. 
	.4 Filling squareness differential with strips of access flooring material will not be accepted. 
	.5 Level floor sufficiently so finished elevated floor is level within tolerance specified without exceeding adjustment capacity of pedestals. 

	Installation 
	.1 Install floor system using laser method and in accordance with manufacturer's directions and reviewed shop drawings. 
	.2 Level installed access flooring to within 2.54 mm of true level over entire access flooring area and within 1.6 mm in any 3 m distance. 
	.3 Co-ordinate with Sections providing services below the access flooring. 
	.4 Co-ordinate grounding requirements as necessary to meet performance requirements.  Ground wire and connections by Division 16, Electrical. 
	.5 Immediately prior to installation of access floor, vacuum floor substrate and keep substrate clean during installation. 
	.6 Arrange pedestal assemblies to meet grid spacing required.  Provide additional pedestal assemblies where grid pattern is disturbed by columns, walls, openings that impair floor load capacity. 
	.7 Set pedestals to substrate in full bed of adhesive. 
	.8 Arrange stringer symmetrically with all stringer lengths the same except at columns, perimeters and elsewhere where approved. 
	.9 Erect grid system to provide 4 way support to pedestals and adjust to correct height.  Interconnect pedestals with stringers or lateral bracing, free standing pedestal will not be accepted. 
	.10 Provide lateral bracing connecting pedestals to adjacent walls where understructure does not extend to walls. 
	.11 Secure stringers to pedestals and install panels with hairline joints and matched corners.  Fully support panels at all sides. 
	.12 Provide additional pedestals to support stringers less than a module at perimeter and other obstructions.  Connect pedestals with lateral bracing for a distance of three normally supported pedestals. 
	.13 Provide additional supports at edges of irregularly shaped and cut panels. 
	.14 Check panels for uniformity of bearing and test that each panel can be removed by means of suction cup grip. 
	.15 Do fitting around corners, columns and other object penetrating the floor system. 
	.16 Completely cover exposed particle board core of cut panels with galvanized sheet steel in same thickness as bottom pan to requirements of authorities having jurisdiction. 
	.17 Reinforce openings where necessary with additional pedestals or lateral bracing to maintain floor loading capacity. 

	3.3 Installation - Steps and Railings 
	.1 Install step tread panels similar to floor panels, securely fixed. 
	.2 Provide steps complete with necessary edge trims, end closures and lateral bracing at step edges and other locations where pedestal is not braced 4 ways. 
	.3 Install fascia panels at exposed sides and where indicated. 
	.4 Secure panels at edge of access flooring system to continuous clip angles mechanically secured to structural floor and to edge of floor panels. 
	.5 Install metal trim at intersection of fascia panels and access flooring system and at abutting walls and columns. 
	.6 Extend railing posts through floor panels to structural floor below, set into and secure to structural floor. 
	.7 Bolt posts in position where they penetrate floor panels with retaining collars. 
	.8 Install railings to walls with flanged fittings bolted to walls. 
	.9 Electrically insulate railings from, or directly grounded to, access flooring system. 

	Cleaning and Protecting 
	.1 Clean area under floor completely.  Remove debris and vacuum clean entire underfloor walls, floor and supporting structure, removing dust. 
	.2 Protect completed finished floor surface with polyethylene sheets or heavy duty kraft paper, taped and sealed at edges, or by other means acceptable to Contract Administrator. 
	.3 Immediately before turning over to the City, remove and dispose protection and leave floor in a clean condition, free from defects. 

	Warranty 
	.1 Warrant the Work of this Section against defects and deficiencies for a period of three (3) years commencing at Substantial Performance.  Promptly make good defects and deficiencies which become apparent within warranty period at no cost to the City, at times convenient to Contract Administrator. 
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	1. GENERAL 
	1.1 Submittals 
	.1 Shop Drawings:  Indicate the materials being supplied and all connections, attachments, reinforcing, anchorage and location of exposed fastenings. 

	2. PRODUCTS 
	2.1 Lockers 
	.1 Fabricate work true to dimensions, square, plumb, level and free from distortion and defects detrimental to appearance and performance.  Accurately fit members with hairline joints.  Secure intersecting members with adequate fastenings. 
	.2 Weld connections where possible; where not possible bolt connections or secure in an approved manner.  Countersink exposed fastenings and cut off bolts flush with nuts, and make as inconspicuous as possible. 
	.3 Locker Type:  380 mm x 450 mm x 1830 mm (15" x 18" x 6'-0") overall size, single tier. 
	.4 Bodies:  0.6 mm (26 gauge) stretcher levelled cold rolled steel sheets, carefully formed and factory punched to provide necessary assembly holes.  Bolts and nuts shall be complete with lock washers and nut cover, and cadmium plated.  Welded construction will be accepted provided surfaces welded together are prime coated before assembly. 
	.5 Panels, Trims and Sloping Tops:  Same material, construction and finish as locker bodies. 
	.6 Locker Frames:  Formed channel section of 16 mm (16 gauge) thick stretcher levelled cold rolled steel, corners notched and neatly welded.  Provide two rubber door silencers per door on lock side of frame, 40 mm (1e") from top and bottom of door.  Incorporate ventilation slots at top and bottom. 
	.7 Doors and Frames: 
	.1 Doors:  Minimum 1.0 mm (20 gauge) thick stretcher levelled cold rolled steel, fully enclosed panel and reinforced with internal 0.6 mm (26 gauge) thick stiffeners, running full length and width of door.  Secure components by spot welding and/or special type fasteners to provide a rigid and whip free door. 
	.2 Door Frames:  1.6 mm (16 gauge) thick cold rolled steel of box channel shape. 
	.3 Hinges:  Hang doors on two heavy duty tamperproof hinges welded to door and designed to allow full 180 deg. swing. 

	.8 Latching:  Heavy duty hasp and plunger arrangement, minimum 3.5 mm thick for padlocking and friction catch. 
	.9 Handles:  Fully recessed, chrome plated and fitted for padlock use.  Padlocks will be supplied by the City.  Provide stainless steel or chrome plated inserts for the recessed handle area.  Door shall be held closed with friction catch. 
	.10 Number plates:  Semi-recessed plates of anodized aluminium, numbered and lettered with die embossed numerals painted black as directed by the Contract Administrator. 
	.11 Hooks:  Equip each locker with three die-cast zinc wall hooks. 
	.12 Finish:  Remove grease and extraneous matter and then coat with iron phosphate and finish with minimum 1 mm thick DFT baked enamel finish. 
	.1 Colour:  To match Dawn 970 by Shanahan’s. 



	3. EXECUTION 
	3.1 Installation 
	.1 Examine surfaces to receive the Work of this Section and proceed only if conditions are satisfactory. 
	.2 Install work true to dimensions, square, plumb and level.  Accurately secure joints and intersecting members with adequate fastening. 
	.3 Provide maximum number of lockers to fill completely the spaces indicated or as called for on the Drawings. 
	.4 Panel and Trims:  Cover strips, trim, base, false fronts, sloping tops and panels to complete banks of lockers. 
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	1. GENERAL 
	1.1 Quality Assurance 
	.1 Source Limitations:  Provide like products of same manufacturer unless otherwise approved by Contractor Administrator. 
	.2 Electrical Components, Devices, and Accessories:  Listed and labelled by a testing agency acceptable to authorities having jurisdiction, and marked for intended use. 

	1.2 Submittals 
	.1 Shop Drawings:  Indicate materials, products and finishes and showing in large scale detail the construction, reinforcing, anchorage and, where permitted, the location of exposed fastenings. 
	.2 Maintenance data:  Three copies of a list of the accessories requiring supplies together with names and addresses of local distributors of the supplies. 

	1.3 Delivery, Storage, and Handling 
	.1 Carefully wrap accessories ensuring protection during shipping and storage. 
	.2 Store accessories inside the building in the location directed, and so that their identification is readily visible, and in the general order in which they will be required for installation. 

	1.4 Coordination 
	.1 Coordinate accessory locations with other work to prevent interference with clearances required for access by people with disabilities, and for proper installation, adjustment, operation, cleaning, and servicing of accessories. 
	.2 Deliver inserts and anchoring devices set into concrete or masonry as required to prevent delaying the Work. 

	1.5 Electrical Coordination 
	.1 Electrical Requirements:  Coordinate wiring requirements and power characteristics of work with building electrical system.  Do wiring in strict conformity with requirements of the Electrical Code and Electrical Sections. 
	.1 Work by Electrical Sections:  Supply and installation of disconnect switch/junction box and power to the disconnect switch/junction box. 

	.2 Electrical Components, Devices, and Accessories:  CSA Listed and labelled. 

	2. PRODUCTS 
	2.1 Materials 
	.1 Sheet Steel:  Commercial quality to ASTM A653, galvanized. 
	.2 Stainless Steel:  ASTM A167, Type 304. 
	.3 Fasteners:  Vandal resistant, concealed screws and bolts hot dip galvanized, exposed fasteners to match face of unit.  Expansion shields fibre, lead or rubber as recommended by accessory manufacturer for component and its intended use. 
	.4 Supply for installation under other Sections, mounting devices and reinforcement required to be built-in for support of grab bars and imposed loads.  Be responsible for giving proper notice to other Sections and supplying such reinforcement when required by other Sections for building in. 

	2.2 Fabrication 
	.1 Fabricate accessories true, square, rigid, free from distortion and from defects detrimental to appearance and performance. 
	.2 Butt visible joints straight and accurate.  Mitre corner joints. 
	.3 Except as otherwise specified, fabricate accessories for concealed mounting by non-corrosive metal, expansion type, toggle type or other approved type of positive, mechanical anchors to suit the construction to which the accessory is to be mounted. 
	.4 Exposed fasteners, where permitted, shall be finished to match the adjacent accessory surface, and shall be countersunk.  Where accessories are to be mounted to sheet metal, provide a 3 mm (c") thick minimum full-size metal back-up plate drilled and tapped to receive machine screws and finished to match the adjacent sheet metal surface. 
	.5 Where specified as frameless, provide accessories in one piece fronts with 90 degree formed returns at their edges and openings.  Continuously weld returns and ground smooth at the corners. 
	.6 Where accessory fronts are framed, frame edges, both inside and outside, shall have 90 degree formed returns continuously welded and ground smooth at the corners.  Doors shall also have 90 degree formed returns as specified. 
	.7 Provide full length concealed stainless steel piano hinges.  Hinged elements shall have concealed, mechanically-retained, rubber bumpers for silent closing, and shall close flush with faces of fronts or frames. 
	.8 Unless otherwise specified, portions of sheet metal accessory interiors which are visible in the completed work shall be stainless steel.  Form or continuously welded and ground smooth changes in plane. 
	.9 Hot dip galvanize sheet metal accessory parts concealed in the finished installation. 
	.10 Hem edges of sheet metal accessible by users or maintenance personnel. 
	.11 Accessories for flange-type mounting shall have forged brass, full flanges drilled and countersunk for three mounting fasteners.  Fix flanges to tubes using solid silver soldering. 
	.12 Back paint components where contact is made with building finishes to prevent electrolysis. 
	.13 Shop assemble components and package complete with anchors and fittings. 
	.14 Deliver inserts and rough in frames to job site at appropriate time for building in.  Provide templates, details and instructions for building in anchors and inserts. 
	.15 Provide steel anchor plates and components for installation on studding and building framing. 
	.16 Engrave lettering on accessories to a depth of minimum 0.254 mm (0.010").  Size, location and type face of lettering to selection by Contractor Administrator.  Maintain engraving edges straight and sharp. 

	2.3 Finishes 
	.1 Where steel is specified as having a chrome plated finish, pretreat including mechanical removal of imperfections and buffing, degreasing, removal of degreaser, electrolytic cleaning, intermediate treatments of acid washes and cold water rinses in preparation for and to suit plating, nickel plating pretreatment, nickel plating, hard chromium plating with a final hot water rinse. 
	.2 Finish stainless steel to a standard No. 4 mechanical finish.  Where possible, arrange sheet stainless steel so that the grain of the finish runs vertically in the finished installation. 
	.3 Manufacturer's or brand names on face of units not acceptable. 

	2.4 Accessories 
	.1 Paper Towel Dispenser and Waste Receptacle (TD):  Recessed mounted combination paper towel dispenser and waste receptacle, stainless steel welded construction, full length lockable door, removable leak-proof, rigid ,moulded plastic waste container, B-39003 by Bobrick. 
	.2 Hand Dryer (HD):  Surface mounted hand dryers, vandal resistant, chrome plated steel construction, B-748 by Bobrick. 
	.3 Combination Napkin/Tampon Vendor (NTV):  Recessed type, welded stainless steel construction, satin finish, with embossed International graphic symbols, double coin mechanism available for 50¢ operation, pull door with tumbler lock and full length piano hinge, single coin box keyed separately from door, B-3500 x 2 50 by Bobrick. 
	.4 Soap Dispenser (LSD):  Surface mounted refillable soap dispenser, stainless steel, in one piece drawn seamless construction , lockable lid, B-4112 by Bobrick. 
	.5 Coat Hook (CH):  Single hook, surface mounted, type 304 stainless steel, satin finish with flange equipped with concealed min 1.6 mm (16 ga) mounting bracket which locks to conceal min 1.6 mm (16 ga) stainless steel wall mounting bracket welded to support arm, B-76717 by Bobrick. 
	.6 Toilet Tissue Dispenser (TPD):  Recessed multi-roll toilet paper dispenser, welded stainless steel construction, lockable cover, moulded plastic control delivery spindle, B-4388 by Bobrick. 
	.7 Sanitary Napkin Disposal (NTW):  Recessed, push door self closing type, welded stainless steel construction, satin finish, with embossed International graphic symbols; complete with leak proof plastic waste receptacle, B-35303 by Bobrick. 
	.8 Grab Bars (GB1/GB2):  1.2 mm wall thickness stainless steel, peened grip, 40 mm dia., concealed fasteners, with wall escutcheons, non-rotating, installation to withstand downward pull of 2.2 N., sizes and shapes as detailed, B-6806-99 by Bobrick. 
	.9 Shower Curtain Rod (SCR) and Shower Curtain Hook (SCH):  32 mm od stainless steel, satin finish, min 1.2 mm wall thickness, complete with stainless steel flanges and 12 stainless steel hooks per rod, B-6047/B204-3 by Bobrick. 


	3. EXECUTION 
	3.1 Installation 
	.1 Install and secure accessories rigidly in place. 
	.2 Hollow masonry units:  Use toggle bolts drilled into cell/wall cavity. 
	.3 Solid masonry or concrete:  Use bolt with lead expansion sleeve set into drilled hole. 
	.4 Fill units full with necessary supplies shortly before Substantial Performance. 
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	1. GENERAL 
	1.1 Submittals 
	.1 Shop Drawings:  Show shade arrangements, layout, location within window framing, controls, fixing devices and method of installation. 
	.2 Sample:  Duplicate 300 mm x 300 mm sample of each type of shade fabric. 

	2. PRODUCTS 
	2.1 Manual Roller Shades 
	.1 Operation:  Manual chain and roller operated system, incorporating an adjustable slip clutch to control rate of fall. 
	.2 Chain:  Continuous loop of stainless steel beads, capable of resisting 400 N pull. 
	.3 Bracket Operating Assembly:  3 mm steel bracket and injection moulded delrin components assembled on 11 mm diameter welded steel shaft.  Provide wall, jamb or ceiling mounting and centre brackets as required.  Reversible for left hand or right hand operation. 
	.4 Shade Roller:  Extruded 6063 T6 aluminium tube, sized to suit operating system with asymmetrically shaped mounting channels to which a matching snap in vinyl spline can be mounted. 
	.5 Shade Spline:  Extruded vinyl with asymmetrical insertion locking channels and embossed shade guide. 
	.6 Tube and plug and pin assembly shall be tapered to assure alignment and shade edge protection. 
	.7 Fascia:  1.6 mm extruded aluminium, designed to snap on to shade mounting bracket assembly with concealed fastening devices.  Provide removable fascia filler to bridge window mullions where indicated.  

	2.2 Shade Fabric 
	.1 Sun Control Fabric:  Heat seal, non-ravelling, 0.76 mm single thickness vinyl fabric woven from 0.46 mm diameter extruded vinyl yarn of 21% polyester and 79% reinforced vinyl, 3% open bi-directional, colour to be selected from manufacturer's standard offering. 
	.2 Fabrication:  Square with shade spline for fastening directly to shade roller.  Seal single length mill finished aluminium flat hembar within hem.  Reinforce fabric with heat sealed spring tempered stainless steel batten stiffeners at 900 mm centers. 

	2.3 Finishes 
	.1 Finish exposed to view aluminium and steel components in baked-on enamel, white colour. 
	.2 Finish exposed to view aluminium components in clear anodized coating. 


	3. EXECUTION 
	3.1 Installation 
	.1 Securely install work, accurately aligned and free of sag. 
	.2 Coordinate installation and fastenings with window and ceiling trades, and trades providing adjacent finishes. 
	.3 Provide, as part of work of this Section, custom trim components including gypsum board and tee bar trim items to accommodate adjacent ceiling systems and finishes to approval of Contract Administrator. 
	.4 Install shades in accordance with Manufacturer's instructions and as indicated, in true, flat planes. 

	3.2 Adjustment and Cleaning 
	.1 Adjust shades for smooth operation and correct alignment.  Clean shades and remove finger marks and smudges from shades and adjacent surfaces.  Leave shades in raised position at completion of work of this Section. 
	.2 Clean and make good surfaces soiled or otherwise damaged in connection with work of this Section.  Pay cost of replacing finishes or components that cannot be satisfactorily cleaned. 




	12500.doc
	1. GENERAL 
	1.1 Quality Assurance 
	.1 Execute the Work of this Section by fully equipped, expert craftsmen, highly skilled in millwork fabrication. 
	.2 Quality of work and materials:  Unless otherwise specified, comply with the requirements for Premium Grade in accordance with the 2005 AWI/AWMAC Architectural Woodwork Quality Standards Illustrated Eighth Edition Version 2 (AWI/AWMAC QSI). 
	.3 Finish matching:  Finish for solid wood members shall match wood veneer finish. 

	Definitions 
	.1 Exposed Surfaces:  Surfaces exposed to view.  Surfaces visible when doors and drawers are closed, backs of hinged doors and edges of hinged doors when opened. 
	.2 Semi-Exposed Surfaces:  Surfaces that become visible when drawers and doors are opened. 
	.3 Concealed Surfaces:  Surfaces not visible after installation. 

	Delivery, Storage and Handling 
	.1 Store work in a temperature and humidity controlled area. 
	.2 Protect fire-retardant materials against high humidity and moisture. 
	.3 Provide protective coverings of suitable material; take special precautions at corners. 
	.4 Provide dry storage areas.  Stack materials with 150 mm (6") clearance off the floor. 

	Submittals 
	.1 Shop Drawings:  Show large scale details of construction.  Indicate profiles of members, jointing, fastening, strapping, cut-outs for mechanical and electrical services and related items. 
	.2 Samples:  Duplicate 150 x 150 mm (6" x 6") samples of wood veneers for review, show colours and details of edging, forming and construction. 

	PRODUCTS 
	2.1 Materials 
	.1 Wood Members:  Clean, seasoned, straight, square and true on all four sides.  Comply with minimum size and tolerances of CSA 0141.  Grade-mark all wood materials.  Kiln dry wood materials for interior use to a moisture content of 4 to 8%, and 7 to 10% for exterior use. 
	.2 Wood Veneer:  AWI/AWMAC QSI Grade AA, species, cut and matching as indicated, equal width, uniform, clean, without open defects, patches, plastic repair, minimum 0.80 mm (1/32") thick after sanding. 
	.3 Plywood:  Veneer core plywood. 
	.1 Douglas Fir plywood:  CSA 0121; Western Softwood Plywood: CSA 0151.  Exposed two sides shall be Grade S2S, and exposed one side shall be Grade S1S. 
	.2 Hardwood Plywood:  CSA 0115, Type II (Type I for high humidity conditions).  Exposed faces of Good Sequence Matched, selected veneers, and unexposed faces of Sound Grade, So, veneers.  Where veneers are scheduled for painting use Good Grade, G veneers. 
	.3 Consider cabinet doors exposed on both sides. 

	.4 Particleboard:  ANSI A208.1, 720 kg/m2 (45 lb/ft3) density, mat formed wood particleboard. 
	.5 Medium Density Fibreboard (MDF):  ANSI A208.2, density 769 kg/m3 (48 lb/ft3). 
	.6 Concealed Framing:  NLGA, S-Dry No. 1 grade Ontario White Pine or Douglas Fir, comply with BCLMA Construction grade. 
	.7 Exposed Framing, Solid Members and Trim: 
	.1 Stained Finish:  As specified or, where not specified, of species indicated on Drawings, quarter sawn, architectural grade, matched or compatibility of grain and colour. 
	.2 Painted Finish:  Birch, quarter sawn, good grade. 

	.8 Sealer:  Water-repellent, low VOC, clear, colourless, penetrating wood sealer, compatible with final finish. 
	.9 Adhesives:  Recommended by manufacturer for intended use. 
	.10 Factory Finish:  TR6, AWI/AWMAC QSI Section 1500. 
	.11 Hardware:  As indicated on drawing. 
	.12 Stainless Steel Sheet: ASTM A167, Type 304, shop finish. 
	.13 Float Glass: CAN/CGSB 12.3, clear, glazing quality. 
	.14 Tempered Safety Glass:  CAN/CGSB-12.1 Type 2, Class B, heat treated using the horizontal tong free method.  Cut glass clean and free of nicks and damaged edges.  Grind smooth and polish exposed glass edges.  Do not cut or abrade glass after heat treatment is applied. 

	Fabrication - General 
	.1 As far as practical, shop assemble work for delivery to site ready for installation and in size easily handled and to ensure passage through building openings.  Leave ample allowance for fitting and scribing on the job. 
	.2 Fabricate work square and to the required lines.  Recess and conceal fasteners and anchor heads.  Fill with matching wood plugs. 
	.3 Make each unit rigid and self supporting, suitable for individual removal. 
	.4 Provide wood members free from bruises, blemishes, mineral marks, knots, shake and other defects and select for colour, grain and texture.  Machine and hand sand surfaces exposed in the finished work to an even, smooth surface free from defects detrimental to appearance. 
	.5 Finish exposed edges and curves smooth.  Keep contrast in colour and grain in adjoining materials to a minimum. 
	.6 Provide running members in the maximum lengths obtainable.  Provide thickness of members in maximum dressed size of standard lumber.  Where thickness or width indicated is not available in hardwoods, use glue laminations to obtain sizes required. 
	.7 Spline or key solid boards 150 mm (6") and wider and glue under pressure.  Unless otherwise specified or indicated, book-match veneered faces, using selected and approved veneers.  Provide unexposed backs of veneers having the same physical characteristics as the face veneer. 
	.8 Design and fabricate work to allow for expansion and contraction of the materials.  Unless otherwise specified, work shall be glued, and blind screwed or nailed.  Properly frame material with tight, hairline joints and hold rigidly in place.  Use glue blocks where necessary. 
	.9 Conceal joints and connections wherever possible.  Locate prominent joints where directed.  Glue and pin mortise and tenon joints.  Intermediate joints between supports will not be permitted.  Set and fill surface nails.  Prevent opening-up of glue lines in the finished work. 
	.10 Comply with glue manufacturer's recommendations for lumber moisture content, glue shelf life, pot life, working life, mixing, spreading, assembly time, time under pressure and ambient temperature. 
	.11 Provide exposed and grain of solid members and edges of exposed panels with matching solid edging at least 6 mm (¼") thick. 
	.12 Seal wood items before they leave the fabricating shop.  For surfaces to receive a natural or stain finish ensure that the sealer is compatible with the final finish.  Co-operate with Section 09900 – Finish Painting and obtain written approval of proposed sealer. 
	.13 Fit door, drawer, gable and other edges with 13 mm (½") hardwood strips prior to application of veneer edging or subsequent finishing. 
	.14 Set nails and screws, apply wood filler to indentations, sand smooth and prepare to receive finish.  Clean, ensure surfaces are free of dust. 

	FABRICATION – reception desk 
	.1 Framing:  Solid stock framing assembled with machined dovetailed, mortised tennoned or blind dado joints adequately glued and secured with screws. 
	.2 Countertops:  Provide cut-outs for fitments and services as required. 
	.3 Gables:  Attach gables to framing with tongue and groove.  Reinforce connections with supplementary metal angles. 
	.4 Backs:  Conceal joints behind framing, rout backs into end gables. 
	.5 Doors:  19 mm (¾") thick particle board.  Flush overlay construction. 
	.6 Drawers:  Stock fronts, backs, sides, dividers, and plywood bottoms.  Joints glued. 
	.7 Base:  Solid stock of height equal to base in room. 

	Fabrication – Wood Veneer Work 
	.1 Check job dimensions and conditions.  Do not proceed until unsatisfactory conditions are corrected. 
	.2 As far as practical, assemble work at the shop and deliver to the job ready for installation.  Leave ample allowance for fitting and scribing on the job. 
	.3 Fabricate work square and to required lines.  Recess and conceal fasteners and anchor heads. 
	.4 Parallel clip veneer pieces in equal widths and join by tapeless splicer and glue. 
	.5 Provide unexposed backs of panels with backing veneer having the same physical characteristics as the face veneer. 
	.6 Properly join panels with tight, hairline joints and hold rigidly in place with assembly bolts.  Use glue blocks where necessary.  Conceal joints and connections.  Locate prominent joints where directed.  Intermediate joints between supports will not be permitted.  Prevent opening-up of glue lines in the finished work. 
	.7 Comply with glue Manufacturer's Recommendations for moisture content, glue shelf life, pot life, working life, mixing, spreading, assembly time, time under pressure and ambient temperature. 

	Fabrication - Trim 
	.1 Trim members shall be of sizes and profiles indicated.  Trim members shall be slow-fed work, free from chatter and other machine marks. 
	.2 Provide trim over 60 mm (2½") wide with backs ploughed or kerfed.  Mitre all joints.  Carefully machine drum-sand exposed flat surfaces.  Minimize sanding on the job. 

	2.6 Factory Finish 
	.1 Factory finish work scheduled to receive stained and clear finish to match approved control sample.  Apply finish in accordance with manufacturer's approved methods using approved equipment to cut outs, exposed and semi-exposed surfaces.  Unfinished work will be listed as deficiencies. 
	.2 Spray finish work to AWI/AWMAC QSI Section 1500 Conversion Varnish Premium Grade.  Apply wash coat.  Let dry and sand lightly.  Apply first shade coat, let dry and sand.  Apply second shade/toner coat, let dry and sand.  Apply 1 coat of sealer, let dry and sand.  Apply top coat with clear alkyd amino conversion varnish, 45 degree sheen. 
	.3 Sand smooth work and clean surfaces free of dust before applying successive coat.  Carefully sand with even strokes to provide perfect, scratch free surface. 


	EXECUTION 
	3.1 Installation 
	.1 Set and secure materials and components in place, rigid, straight, level, plumb and square with hairline joints.  Scribe neatly to adjoining surfaces; install blocking and fillers required.  Secure units using concealed fasteners. 
	.2 Provide matching scribing closer strips between units and walls or similar surfaces. 
	.3 Provide heavy duty fixture attachments for wall mounted cabinet work. 
	.4 Apply sealant between units and adjacent wall and floor surface, around sills, pipes and escutcheon plates and similar areas to seal and finish installation, in accordance with Section 07900 – Joint Sealants. 
	.5 Make allowances around perimeter where fixed objects pass through or project into carpentry work to permit normal movement without restriction. 
	.6 Touch up cut edges and surfaces with sealer. 
	.7 Apply water resistant building paper or bituminous coating over wood framing members in contact with cementitious construction. 
	.8 After installation, adjust operating hardware for proper fit and function. 
	.9 Protect finished surfaces by approved means.  Do not remove until immediately before Substantial Performance. 
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